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Family  MURIDAE 
i8g6.  Thomas:  Muridae  (included  Lophiomys).  Subfamilies  Hydrom>inae,  Rhyn- 

chomyinae,  Phloeomyinae,  Gerbillinae,  Murinae,  Dendromyinae,  Otomyinae, 

Cricetinae,  Neotominae,  Microtinae,  "  Siphneinae "  ̂   Myospalacinae.  Spala- 
cidae.  part,  Rhizomyinae,  part  {Tachyoryctes). 

1899.  Tullberg:  Families  Spalacidae,  part  (\Iyospalax  and  Tachyoryctes) ;  Neso- 
myidae;  Cricetidae;  Arvicolidae ;  Hesperomyidae ;  Muridae  (with  subfamilies 
Murini,  Phloeomyini,  Otomyini);   Gerbillidae. 

1918.  Miller  &  Gidley:  Family  Cricetidae  (with  subfamilies  Cricetinae,  Gerbillinae, 
Microtinae  (and  included  Lophiomyinae)) ;  Family  Rhizomyidae,  part,  subfamily 
Tachyoryctinae ;  Family  Spalacidae,  part,  subfamily  Myospalacinae;  Family 
Muridae  (with  subfamihes  Dendromyinae,  Murinae,  Phloeomyinae,  Otomyinae, 
Hydromyinae). 

1924.  Winge:  Family  Muridae,  part;  subfamilies  Rhizomyini  {Rhisomys,  Tachy- 
oryctes, and  genera  from  Madagascar) ;  Cricetini  (with  groups  Criceti  (included 

Lophiomys),  Hesperomyes,  and  Arvicolae);  and  Murini,  with  groups  Mures, 
Gerbilli,  and  Hydromyes. 

1928.  Weber:  Family  Spalacidae  (part,  Tachyoryctes,  Myospalax);  Family  Neso- 
myidae;  Family  Muridae  (with  subfamilies  Cricetinae,  Microtinae,  Murinae, 
Gerbillinae,  Hydromyinae  (and  included  Lophiomyinae)). 

Geographical  Distribution. — Throughout  the  Holarctic,  Indo-Malayan, 
Australasian,  African  and  Neotropical  re- 

gions, from  Arctic  regions  of  Eurasia  south  to  the  Cape  of  Good  Hope,  and 
Tasmania;  east  to  Fiji  and  other  islands  of  the  Pacific;  Madagascar;  and  in  the 
New  World  from  Arctic  regions  including  Greenland  south  to  Tierra  del  Fuego, 
and  including  the  Galapagos  Islands. 

Number  of  Genera. — I  have  examined  and  retained  one  hundred  and 

eight)'-six  genera,  divided  among  twelve  subfamilies. 
At  least  six,  and  perhaps  more,  valid  genera  are  not  represented  in  the  British 
Museum. 

(In  the  first  volume,  containing  all  other  Rodents,  one  hundred  and  forty- 
seven  genera  were  retained,  and  four  besides  these  are  not  represented  in 
London.) 

The  Family  Muridae  belongs  according  to  the  present  classification  to  the 
Superfamily  Muroidae,  a  group  containing  also  four  families,  Muscardinidae, 

Lophiomyidae,  Rhizomyidae,  and  Spalacidae,  which  have  been  dealt  with  in 
the  first  volume.    A  key  to  these  families  has  already  been  given. 

Notes  on  the  essential  characters  of  the  family  Muridae  have  also  been  given 

in  Volume  I.    For  reference  purposes,  these  are  repeated  here. 

Char.\cters.— Zvgomasseteric  structure  primitively  (Deomys),  nearly  as  in 
Sicistinae  (Dipodidae),  except  that  the  infraorbital  foramen 

is  more  generalized,  less  enlarged,  and  not  conspicuously  wider  below  than 

above.    In  all  remaining  genera  the  zygomatic  plate  is  broadened  and  tilted 
upwards  to  a  greater  or  lesser  degree;  masseter  lateralis  extends  its  line  of 
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attachment  on  to  zygomatic  plate,  and  masseter  lateralis  superficialis  has  its 
anterior  head  distinct,  so  far  as  known,  from  the  zygoma.  Infraorbital  foramen 

always  transmitting  muscle;  but  never  extremely  enlarged;  usually  or  always 

less  so  than  in  such  superfamilies  as  Anomaluroidae,  Ctenodactyloidae,  Pede- 
toidae,  and  Dipodoidae.  Mandible  with  angular  portion  not  distorted  outwards 
by  masseter  muscle. 

Skull  usually  with  constricted  frontals;  auditory  bullae  in  the  majority  not 
much  enlarged,  but  may  become  so  (Gerbillinae);  or  may  be  much  reduced, 
as  in  PMoeomys,  etc.  Jugal  typically  considerably  shortened;  but  long  in 
Tachvorvctes  and  others. 

Dental  formula  in  the  majority  i.  {,  c.  \\,  p.  M.  m.  ;:  =  iC).  In  some  forms 
the  cheekteeth  are  reduced  to  5  (Rhyuchomys,  and  some  Hydromyine  genera). 
In  one  genus,  Dcsmodilliscus,  the  cheekteeth  formula  is  f .  Molars  rooted  except 
in  Mvospalax,  Rhombomys,  and  the  majority  of  the  Microtinae. 

Fibula,  so  far  as  known,  reduced  and  fused  high  on  the  leg  with  the  tibia. 
Digits  of  hindfoot  five,  with  the  one  exception  of  Malacothrix,  in  which  they 
are  reduced  to  four.  In  a  few  African  genera,  the  forefoot  may  have  three 
functional  digits,  or  three  digits  only. 

External  form  as  a  rule  small  and  generalized;  sometimes  much  modified 

for  underground  life  (Mvospalax,  EUobiiis,  Prometlieomys,  Notiomys,  etc.);  some- 
times highly  specialized  for  aquatic  life :  cranially  as  well  as  externally  in 

Ichtliyonivs  and  allies,  Hydioiiivs,  Crossoiiiys;  externally  in  Ondatra,  etc.  In 

some  forms,  hindfoot  extremely  specialized  for  arboreal  life;  a  fully  opposable 
and  clawless  hallux  is  developed  in  Hapalomys,  Chiropodomys,  Vandeleuria, 

Chiromyscus.  In  one  case,  Notomys,  and  possibly  in  some  Gerbillinae,  appar- 
ently specialized  for  bipedal  saltatorial  life.  Spiny  covering  may  be  developed 

[Acomys,  some  species  of  Rattiis,  etc.),  but  is  never  comparable  to  that  of 

specialized  Hystricoid  Rodents.  Tail  typically  naked  and  scaly;  uniformly 
haired  in  Crateromys,  one  species  of  Neotoma,  most  Gerbillinae,  and  others. 

Infraorbital  foramen  tj'pically  specialized  into  a  wider  upper  portion  for 
muscle-transmission  and  a  narrower  lower  one  for  nerve  transmission,  its  lower 

border  very  generally  V-shaped,  and  not  straight  (compare  Rhizomyidae). 
Cheekteeth  laminate,  cuspidate,  or  prismatic,  but  never  agreeing  in  pattern 

with  that  of  Muscardinidae  (i.e.,  not  basin-shaped  with  weak  transverse  ridges 
and  corner  cusps,  nor  flatcrowned  with  a  series  of  raised  narrow  transverse 
ridges  extending  across  crown).  External  form  various,  but  when  subfossorial, 

eyes  retained,  and  zygomatic  plate  not  specially  narrowed  and  turned  down- 
wards (compare  Spalacidae).  Temporal  fossae  never  roofed  in  by  bony 

outgrowths  (compare  Lophiomyidae).  Masseter  muscle,  so  far  as  known,  not 
rising  beside  infraorbital  foramen  on  its  inner  side  (compare  Rliizomyidae). 

In  this  group  I  recognize  twelve  subfamilies.  The  Lophiomyidae,  Spalacidae, 

and  Rhizomyidae  are  probably  offshoots  of  the  present  family,  and  are  too 
highly  specialized  to  be  included.  The  Muscardinidae  seem  to  stand  very  near 
the  Muridae,  but  to  be  more  primitive  than  Muridae;  that  family  I  regard  as 

fundamentally  the  most  generalized  of  living  Rodents  except  Aplodontiidae 
and  perhaps  Bathyergidae. 
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With  reftrcnct  to  the  cheekteeth  formula  of  Muridae,  I  must  note  that 
according  to  some  authors,  the  three  cheekteeth  represent  P.4,  M.i,  and  M.2, 
and  it  is  suggested  that  M.3  is  suppressed.  There  seems  to  be  considerable 

evidence  in  favour  of  this  view';  but  for  convenience  throughout  this  work  I 
adopt  the  customary  notation. 

THE  RATS  FROM  MADAGASCAR 

I'here  are  six  genera  that  I  have  examined,  containing  seven  well-marked 
species  in  all,  from  Madagascar.  They  are  excessively  difficult  to  classify.  Most 
authors  have  referred  them  to  a  subfamily  Nesomyinae,  whose  sole  character 

seems  to  be  "Habitat  in  Madagascar,"  or  dumped  them  all  in  the  subfamily 
Cricetinae.    It  does  not  seem  to  me  possible  to  take  either  course. 

The  sole  character  given  by  Tullberg  for  the  group  which  is  unusual  among 
the  Muridae  he  examined  is  the  fact  that  the  tongue  possesses  three  papillae 
circumvallatae,  but  he  only  examined  two  genera,  .Gymnuromys  and  Eliitrus. 
But  this  character,  although  in  most  other  Muridae  he  examined  was  reduced 
to  one,  was  present  in  Cricetomys  (three);  while  two  were  present  in  Myospalax 
and  Tachyoryctes.  It  is  not  a  character  which  one  can  use  throughout  the 
Order;  and  is  apparently  variable  in  closely  allied  genera  in  other  groups  (for 
instance,  Petaurista,  o,  Pteromys,  3,  in  the  Pteromys  group  of  Sciuridae).  It  is 
probably  merely  a  primitive  character  which  may  be  met  with  in  any  group. 

The  Rats  of  Madagascar  may  be  arranged  as  follows,  in  key  form. 

Skull  specialized,  Microtine  in  aspect,  with  zygomatic  plate  strongly 
tilted  upwards,  infraorbital  foramen  small,  and  temporal  ridges 
fusing  to  form  a  median  interorbital  ridge.  Cheekteeth  prismatic, 
but  brachyodont.  Br.\chyt.\rsomys 

Skull  without  the  specializations  just  described. 

Cheekteeth  laminate,  a  series  of  transverse  plates,  these  plates  equal- 
sized,  pressed  closely  together,  the  general  effect  simple.  M.3 
slightly  larger  than  M.2,  and  I\1.2  equal  in  elements  to  M.i.    Eliurus 

Cheekteeth  never  a  series  of  plain  transverse  plates. 

Cheekteeth  flatcrowned,  the  folds  of  the  molars  becoming  isolated 
on  crown  surface  as  long  thick  transverse  enamel  ridges  which 
extend  across  crown,  and  in  progressive  forms  cease  to  appear 
as  re-entrant  folds,  being  completely  isolated.  Folds  much 
curved.  Brachyuromys 

This  specialization  at  highest  development,  M.3  larger. 
Brachyuromys  ramirohitra 

This  specialization  usually  not  reached  until  old  age.    M.3  smaller. 
Brachyuromys  betsileoensis 

'  For  a  full  discussion  see  Hinton,  .\nn.  Mag.  Nat.  Hist,  q,  XI,  p.  162,  1923. 
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Cheekteeth  without  the  pattern  just  described. 

Cheekteeth  completely  flatcrowned,  the  laminae  excessively 

tightly  pressed  together  and  compressed;  all  traces  of  cusps 

obliterated;  the  pattern  a  series  of  extremely  narrow  line-like 
folds  isolated,  or  nearly  so,  on  crown  surface.  M.3  is  broader 
and  a  little  longer  than  M.2,  and  M.2  is  slightly  larger  than 
M.I.  Gymxuromys 

Cheekteeth  without  the  pattern  just  described. 

Cheekteeth  hypsodont,  prismatic  in  appearance,  with  inner 

and  outer  re-entrant  folds  present,  but  no  signs  of  cusps, 
the  general  effect  simple.  Hypogeomys 

Cheekteeth  brachyodont,  not  prismatic,  excessively  complex, 
with  clear  cusps,  these  arranged  biserially;  outer  main 

folds  of  upper  molars  with  subsidiary  ridges  present  (or 

elements  apparently  corresponding  to  them).  Nesomy'S 

Of  these  genera,  Hxpogeomys  has  many  noticeable  external  specializations, 
but  the  external  form  of  the  others,  though  the  size  is  usually  relatively  large, 

is  generalized. 
A  feature  in  which  these  Rats  differ  from  normal  Muridae  is  the  very  general 

fact  that  M.2  is  scarcely  smaller  than  M.i,  and  M.3  is  often  as  large  as,  or 
larger  than,  M.2. 

Winge  referred  them  all  to  his  Rhizomyini  (also  containing  Tachyoryctes), 

on  this  character  (M.2  scarcely  smaller  than  M.i),  whereas  in  his  Murini  and 

Cricetini  (containing  the  rest  of  the  family),  M.2  is  "clearly  smallei  than  M.i." 
But  unfortunately,  though  very  generally  so,  this  is  not  always  the  case,  as 

for  instance  Am'somvs  in  Murinae,  and  some  American  Cricetine  genera,  which 
have  the  elements  of  M.2  exactly  as  in  M.i. 

The  cranial  peculiarities  of  Brtuiivtarsoinvs  are  very  similar  to  those  of  the 
Microtinae,  except  the  much  less  specialized  posterior  portion  of  the  palate. 
The  molais  also  are  Microtine  in  aspect,  so  that  Hinton  has  suggested  that  this 

genus  will  perhaps  have  to  be  transferred  from  the  "Nesomyinae"  to  the 
Microtinae.  It  further  differs  from  Microtinae  in  the  brachyodont  molars.  But 

the  pattern  of  the  cheekteeth,  and  the  specialized  Microtine  skull  (with  fused 
interorbital  crest,  and  weak  squamosal  crest),  occurring  together  are  very 
significant,  and  the  genus  is  here  regarded  as  a  primitive  Microtine. 

Brachyuromys  resembles  Tachyoryctes  closely  in  dental  pattern,  as  long  ago 
was  pointed  out  by  Forsyth  Major.  It  differs  markedly  in  dental  characters 
from  any  Cricetine  seen.  B.  betsileoensis  is  less  specialized,  though  probably 
to  be  considered  as  a  near  ally  or  forerunner  of  typical  Brachyiiromys.  The 

folds  are  not  quite  entirely  isolated,  and  are  usually  separated  by  a  space  in 
the  middle  of  the  tooth.  The  pattern,  particularly  of  M.2,  is  not  altogether 

unlike  that  of  Sigmodon,  among  Neotropical  Cricetinae.  I  am  uncertain  of  the 
status  of  this  form,  which  should  probably  form  a  distinct  genus.  There  is  not 

the  slightest  doubt  in  my  mind  that  Tachyoryctes  is  a  member  of  the  Muridae, 



and  that  typical  Brachyuromys  on  account  of  its  dental  pattern  probably  stands 
very  close  to  it,  altlTOugh  the  pattern  might  have  been  derived  independently. 

From  Cricetinae  with  a  similar  pattern,  B.  betsileoemis  differs  in  the  more 
reduced  M.i,  just  as  does  Nesomys  from  the  Oryzomys  group  of  Cricetine  genera. 

XesoHiys  is  the  most  primitive  genus  from  Madagascar  dentally.  The  cusps 
are  developed  as  in,  and  the  general  pattern  is  similar  to  the  very  complex-toothed 
Neotropical  Cricetinae  like  Oryzomys,  differing,  however,  in  at  least  two  very- 
important  characters;  M.2  is  similar  in  elements  to  .M.i  in  Xesomys,  more 
reduced  than  M.i  in  elements  in  Oryzomys;  and  M.i  in  Nesomys  has  the  antero- 
internal  corner  evenly  rounded,  and  apparently  lacking  all  traces  of  the 
anterointernal  cusp,  which  is  always  conspicuous  in  Oryzomys  and  allies. 

Hypogeomys  is  also  similar  to  Cricetine  genera,  but  right  at  the  other  end 
of  the  series  ;  being  most  like  Neotoma  or  that  section  of  Cricetinae  in  dental 
characters;  a  highly  specialized  hypsodont  more  or  less  prismatic  dentition, 
with  inner  and  outer  folds  (in  Hvpogeomys  narrow,  and  not  well  open),  and  all 
traces  of  cusps  obliterated.  The  pattern  is  more  or  less  similar  in  all  upper 
teeth,  but  AI.3  is  a  little  reduced.  It  differs  from  Xeotoma  and  prismatic 
Cricetinae  in  the  suppression  of  the  anterointernal  fold  of  M.i,  in  this  character 
(reduction  of  anterointernal  side  of  M.i),  differing  from  Xeotoma  jxisi  as  Xesomys 

differs  from  Oryzomys.  The  pattern  is  not  as  "Microtine"  as  in  Xeotoma,  but 
is  compared  with  that  genus  because  it  seems  to  be  more  near  it  than  to  any 
of  the  others. 

Gxmnuromxs  is  probablv  a  derivative  of  Xesomys.  But  it  is  extremely  highly 
modified  dentallv,  differing  in  general  dental  effect  from  all  other  Muridae, 
and  indeed  from  all  Rodents  examined.  The  general  ridge-plan  is  similar  to 
that  of  Xesomys,  and  also  as  I  have  noted  seems  to  have  some  similarity  to 
that  of  the  Dormouse  Platacanthomys,  though  the  dental  effect  of  all  three  genera 
is  very  different. 

Eliurus  is  running  parallel  to  the  most  highlv  specialized  Murinae  (Phloeomys, 
etc.).  The  cheekteeth  are,  apparently  from  birth,  a  series  of  absolutely  trans- 

verse plates.  This  is  the  most  simplified  pattern  known  among  the  Rats  of 
Madagascar.  The  plates  are  pressed  together  (though  nothing  like  so  tightly 
as  those  of  Gymntiromys),  and  further  differ  from  those  of  Gymmiromys  in  being 
straight  instead  of  considerably  curved.  It  differs  from  Murinae  in  the  character 
usual  to  these  Madagascar  genera,  namely,  M.2  is  not  reduced  in  elements;  and 
here,  as  in  Gymmiromys  and  others,  M.3  tends  to  be  slightly  larger  than  M.2. 
There  is,  however,  no  tendency  towards  reduplication  of  elements  such  as  is 
found  in  Otomyinae,  another  group  \\  ith  the  molars  a  series  of  transverse  plates. 

These  Rats  must  have  been  isolated  very  early  in  Madagascar — perhaps 
before  the  various  subfamilies  of  Murinae  as  we  now  accept  them  w'ere  fully 
differentiated.  Free  from  competition,  they  retain  many  primitive  characters 
such  as  are  not  usually  met  with  elsewhere  in  Muridae ;  yet  they  parallel  different 
groups  of  Muridae  in  essential  development.  The  key  I  have  listed  above  shows 
that  there  are  no  characters  which  will  hold  this  group  together  as  a  subfamily, 
and  that  they  are  strongly  differentiated,  (.\part  from  the  primitive  character 
of  a  relatively  long  jugal,  which  may  be  met  with  any^vhere  independently 



within  the  Muridae,  their  cranial  characters  are  not  pecuHar,  and  certainly  will 
not  divide  them  from  other  Muridae.) 

I  have  therefore  no  alternative  but  to  refer  them  to  different  subfamilies. 

Braclivtarsoinvs  is  regarded  as  a  primitive  Microtine ;  Brachyuromys  is 
referred  to  the  Tachvoryctinae ;  Gymnuromys  must,  I  think,  be  retained  apart 

from  all  other  Muridae  as  type  of  a  special  subfamily;  Nesomys  is  a  primitive 
member  of  the  Cricetinae,  and  Hypogeomys  is  one  of  the  most  highly  specialized 
Cricetinae  known;  Eliurus  I  refer  to  the  Murinae,  though  it  is  not  closely  allied 
to  other  Murinae.  It  is  curious  that  Eliurus,  which  is  the  most  specialized 

dentally  of  all  Madagascar  Rats,  according  to  the  theories  held  here,  should  be 
referred  to  the  Murinae,  which  are  regarded  as  dentally  the  lowest  subfamily  in 

the  group.  The  specialization  reached  by  Eliurus  is  in  essential  pattern  as  high 
as  the  most  specialized  dental  type  known  in  Murinae,  Phloeomys;  but  the 

proportions  of  the  teeth  are  more  primitive  than  in  any  knovi'n  Murine  except 
perhaps  Anisomvs. 

Key  to  the  Subf.\milies  of  Muridae 

Zvgomatic  plate  completely  beneath  the  infraorbital  foramen. 

Subfamily  Deomyin.\e 
{Deomys) 

Zvgomatic  plate  tilted  upwards  to  a  greater  or  lesser  degree. 

Cheekteeth  prismatic  in  pattern,  frequently  evergrowing.  Skull  much 

specialized,  either  for  underground  life,  or  by  ridges  for  attachment 
of  jaw  muscles. 

Zygomatic  plate  not  tilted  strongly  upwards;  infraorbital  foramen 
large ;  lambdoid  crest  slanting  forwards  to  posterior  zygomatic 
root.  (External  form  is  much  specialized  for  underground  life; 
cheekteeth  evergrowing.)  Subfamily  Mygsp.alacinae 

(Myospalax) 

Zvgomatic  plate  tilted  very  strongly  upwards;  infraorbital  foramen 
small,  narrowed  and  reduced ;  lambdoid  crest  not  slanting  for- 

wards to  level  of  posterior  zygomatic  root.  (The  skull  is  pro- 
foundly modified  by  ridges  for  jaw-muscle  attachment,  with 

tendency  to  develop  median  interorbital  crest,  squamosal  crests, 
etc.)  Subfamily  Microtinae 

Cheekteeth  brachyodont;  third  lnwer  nidlar  not  reaching  down  to 
level  of  incisors.  Group  Brachytarsomyes 

{Brachytarsomys) 

Cheekteeth  strongly  hypsodont ;  third  lower  molar  always  reaching 
down  to  level  of  incisors. 

Lower  incisor  short,  lingual  to  molars.  Group  Lemmi 

{Dicrostonyx,  Syiiap/oiuys.  Myopus,  Leinmus) 



Lower  incisor  long,  passing  from  lingual  to  labial  side  of  molars 
between  bases  or  roots  of  M.2  and  M.3.  Group  Microti 

{Clethrionomys,  Aschizomys,  Eothenomys,  Anteliomys,  Alti- 
cola,  Hyperacrius,  Dolomys,  Phenacomys,  Arvicola,  Phaio- 
mys,  Blanfordimys,  Pitymys,  Neodon,  Pedomys,  Proedromys, 
Orthriomys,  Herpetomys,  Microtus,  Lasiopodomys,  Lagtirus, 
Ondatra,  Neofiber,  Prometheomys,  Ellohius) 

Cheekteeth  various,  but  with  one  exception  (out  of  over  a  hundred  and 
fifty  genera),  not  evergrowing ;  when  prismatic  the  skull  is  not  much 
specialized  by  ridges  for  jaw-muscle  attachment,  as  described  above, 
nor  for  underground  life. 

Upper  incisors  vestigial.    Cheekteeth  so  reduced  as  to  be  almost 
invisible  to  the  naked  eye.  Subfamily  Rhynchomyin.\e 

[Rhynchomys) 

Upper  incisors  and  cheekteeth  never  excessively  reduced. 

Skull  specialized,  with  tendency  to  great  inflation  of  auditory  bullae, 
enlargement  of  braincase,  and  weakening  of  rostrum,  its  general 

tj'pe  suggestive  of  that  found  elsewhere  in  bipedal  saltatorial 
Rodentia,  such  as  Dipodidae,  or  Heteromyidae.  Limbs  with 
tendency  towards  lengthening;  external  form  always  specialized 
for  life  in  plains  or  desert  regions.  (In  one  genus,  molars 
evergrowing;  the  cheekteeth  are  primitively  with  cusps  arranged 
biserially  in  the  upper  series,  progressively  becoming  a  series 
of  laminae  separated  by  relatively  wide  inner  and  outer  re- 

entrant folds,  the  folds  approximately  opposite  and  equal,  the 
general  effect  simple.)  Subfamily  Gerbillin.^e 

(Taiera,  Taterillus,  Gerbillus,  Microdillus,  Desmodilliis,  Des- 
modillisais,  Pachyuromys,  Ammodillus ;  Meriones,  Psammomys, 
Brachiones,  Rhombomys) 

Skull  never  specialized  as  just  described,  with  less  tendency  to 
inflation  of  bullae,  etc.  (In  most  forms  the  skull  is  relatively 
generalized.) 

Cheekteeth  a  series  of  transverse  plates;  M.3  becoming  the 
dominant  tooth,  always  larger  than  M.2,  usually  larger  than 
M.I,  and  with  reduplication  of  elements. 

Subfamily  Otomyinae 
{Otomys,  Parotomys) 

Cheekteeth  when  a  series  of  transverse  plates  never  with  M.3 
the  dominant  tooth.    M.3  without  reduplication  of  elements. 

Cheekteeth  completely  flatcrowned,  the  laminae  excessively 
tightly  packed  together  and  compressed,  the  pattern  a 
series  of  extremely  narrow  line-like  folds  isolated,  or  nearly 
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so,  on  crown  surface.    M.3  is  broader  and  a  little  longer 
than  M.2,  and  M.2  is  slightly  larger  than  M.i. 

Subfamily  Gymn'uromyinae 
(Gymniirotnys) 

Cheekteeth  never  with  the  pattern  just  described. 

Cheekteeth    with    the    re-entrant    folds    isolating    to    form 
extremely  thick  parallel  curved  ridges  extending  across 

flat  crowns;  the  general  effect  in  elements  considerably 

simplified  in  fully  adult.  Subfamily  T.'vchyoryctinae 

Skull  much  specialized  for  fossorial  life.    Jugal  tending 

to  extend  to  the  lachrymal.  Group  Tachyoryctae 

( Tachyoryctes) 

Skull    generalized.     Jugal    long,    but    not    extending    to 
lachr\mal.  Group  Brachyuromyes 

{Brac}ixiiromys) 

Cheekteeth  witli  re-entrant  folds  not  isolating  to  form  thick 
parallel  ridges;  when  isolating,  the  elements  not  reduced, 
and  the  general  pattern  more  complex,  and  the  isolation 
of  the  folds  less  complete. 

Cheekteeth  cuspidate,  laminate  or  prismatic;  when  cuspi- 
date, the  cusps  of  the  upper  molars  arranged  in  two 

longitudinal  rows ;  and  the  laminae  bearing  the  cusps 

separated  by  wide  folds.    (When  prismatic,  skull  not 
specially  modified,  compare  Microtinae.) 

Subfamily  Cricetinae 

{Orvso)n\s,  Meg<ilu))ivs,  Xcacomvs,  Nectomvs,  Rhipi- 
domvs,  Tlwvuisomxs,  Phaenomvs.  Chilom\s,  Tvloiiivs. 

Ototyloniys,  .Xyctoiiiys,   Otonvctomys  (the   last   not 

seen),  Nesomys,  Rhagomys,  Reithrodoiitomvs,  Pero- 
mysciis,  Baiomys,  Caloiiiyscus,  Onvcliomys,  Akodon, 

Zygodontomys,    Microxiis,    Lenoxus,    Oxvi'ivcterus, 
Blarinomvs,    Not  win  vs,    Scapteromys,    Scotlnomys, 

Cricetidiis,  Cricetus,  Phodopiis,  Mcsocricetus,  Mys- 

troinxs.  HespcruiiiYs,  EUgmodoiitia,  Graomvs,  PbxUo- 
tis,   C/iinc/nllida,   Irenomvs,  Reithrodon,   Nfotoiiivs, 

Ewieomvs,      Chelemyscus,      Sigmomys,      Sigiiiodoti, 
Holoc/iiliis,  Andinom\s,  Neotoniodon,  Teanopiis  (the 
last  not  seen),  Neotoma,  Hodoinvs,  Xenoinxs  (the 

last    not   seen);   Nehonia,    Hvpogeoinys,    Rheomys, 

Ichthyomys,  Anotomxs) 

Cheekteeth   cuspidate   or   laminate;   when   cuspidate   the 

cusps   of  the   upper   molars   are   arranged   in   three 
longitudinal  rows;  the  laminae  bearing  the  cusps  are 

pressed  together,  not  separated  by  wide  folds. 



Cheekteeth  simpHfied,  more  or  less  basinshaped  (prob- 
ably derived  from  triserial  pattern  with  the  outer 

row  of  the  upper  molars  suppressed);  M.:t  absent 
or  vestigial.  Subfamily  Hydromyinae 

{Xeroinys,  Leptomys,  Chrotomys,  Celaenomys, 
Pseudohydromys  (the  last  not  seen) ;  Parahydromys, 
Hydromys,  Crossomys) 

Cheekteeth  less  simplified,  and  not  obviously  basin- 
shaped.    M.|  present. 

Inner  row  of  cusps  of  the  upper  molars  much  reduced, 
so  that  there  is  only  one  functional  inner  cusp  in 
first   and  second  upper  molars.    M.§  strongly 
reduced.  Subfamily  Dendromyin.^e 

{Steatomys,   Dendromus,   Malacothrix ;   Prion- 
omys  ;  Peiromyscus) 

inner  row  of  cusps  of  the  upper  molars  not  specially 
reduced,  so  that  there  is  more  than  one  functional 
cusp  in  the  first  and  second  upper  molars. 

Subfamily  Murin.ve 

M.2  similar  in  size  and  elements  to  M.i. 

Lower  incisors  normal;  -\L3  rather  larger  than 
M.2  Group  Eliuri 

(Eliurus) 

Lower  incisors  extremely  compressed,  and  highly 
specialized;  M.3  smaller  than  M.2. 

Group  Anisomyes ■    (Anisomys) 

M.2  is  more  reduced  in  elements  than  M.i. 
Group  Mures 

(Hapalomvs,  Pogonumys,  Chiropodomys,  Vande- 
leuria,  Lenomys,  Micromys,  Apodemus,  Tham- 
nomys,  Grammomys,  Carpomys,  Batomys,  Crater- 
omys,  Pitheclieir,  Mallomys,  Hyomys,  Conilurus, 
Zyzonns.  Laonivs,  Mesembriomys ;  Oenomys, 

Mylomys,  Dasymys,  Anicanthis,  Pelomys,  Rhab- 
domys,  Lemniscomys,  Hybomys,  Hadromys,  Mil- 
lardia,  Pyromys,  Stenoceplialemys,  Dacnomys, 

Eropepliis,  Thallomys,  Aethomys,  Rattiis,  Loreiit- 
zimys  (the  last  not  seen),  Gyomys,  Leporilliis, 

Pseudo?nys,  Apomys,  Melomys,  I'roniys,  Coelomys, Malacomys,  Haeromys,  Chiromyscus,  Zelotomys, 
Colomys,  Xesoromys,  Leggadina,  Mus,  Miiriculus, 
Hylenomys,  Mycteromys,  Crunomys,  Macrtiromys; 



Notomys;  Mastacomys ;  Golunda;  Lophiiromys , 

Uranomys,  Acomys;  Echiothrix,  Melasmothrix 
(the  last  not  seen);  Beamys,  Saccostomus; 
Cricetotnys;  Bandicota,  Nesokia;  Phloeomys) 

DISTRIBUTION 

Below  is  given  a  list  of  the  genera,  principal  species,  and  their  approximate 
ranges,  of  the  family  .Muridae,  in  the  geographical  regions  of  the  world.  A 
similar  list,  including  the  Rodentia  other  than  Muridae,  will  be  found  in  Vol.  I. 

Ml'RlDAE    OF    THE    PaL.'VEARCTIC 

Genus  Micronixs 

iiiiiiutus.    England,  Central  Europe,  north  to  Germany,  south  to 
Frailce,   Italy,   Rumania;   Finland,   Russia;   Siberia  to  Amur 
region;  Szechuan;  Japan. 

Genus  Apodeimis 
iiiYstaciiiiis  group.    Asia  Minor,  Greece. 

svh''Jticiis   group.    All    Europe    (including    Iceland).    Siberia,    to 
Altai;    Turkestan.     Asia    Minor,    Syria,    Persia,    Kashmir; 
Morocco. 

geisha  group.    Japan. 
speciosiis  group.    Eastern  Siberia;  Japan;  Szechuan,  Manchuria. 
agrarius  group.    Eastern  Europe  (Germany  to  Bulgaria);  Russia, 

Turkestan;  Ussuri  (East  Siberia).     Szechuan,   Kansu,  Man- 
churia, Shantung,  Korea. 

Genus  Arvicaiithis 
luloticus.    Egypt. 

Genus  Lemniscomys 
barharus.    Morocco. 

Genus  Millardia 

fiieltadn.    Punjab, 
(jenus  Rtittiis 

icilliis  group.    Throughout  Europe.     Russian  Turkestan.    Tibet, 

Kashmir;  Japan;  Egypt,  Syria,  etc.    Morocco. 
norvegkiis    group.    Throughout    Europe.      Siberia;     Manchuria, 

Shansi,  Kansu,  and  most  of  Palaearctic  China. 

confucianus  group.    Szechuan,  Tibet,  Shantimg,  Shensi,  Chihli. 
edwardsi  group.    Szechuan. 
concha  group.    Morocco. 

Genus  Mus 

inuscidus  group.    Throughout  the  entire  Palaearctic  region. 
boodiiga.    Punjab. 

p/dlvihn'x.    Punjab. Genus  Goliiiidii 

clliiiti.    Punjab  and  Nortii-west  Frontier. 



MURIDAE  II 

Genus  Acomys 
russatus.    Egypt,  Sinai. 
cahirinus  group.    Egypt,  Tripoli,  Cyprus,  Crete. 

Genus  Bandicota 

bcngalensis.    Kashmir. 
Genus  Nesokia 

indica.     North-west   Frontier,   Afghanistan,    Russian   Turkestan, 
Chinese  Turkestan;  Mesopotamia,  Syria,  Palestine,  Egypt. 

Genus  Calomysciis 
baihvardi.    Persia,  Baluchistan,  Russian  Turkestan. 

Genus  Cricetidus 

harabensis  group.    South  Siberia,  west  to  Barnaul,  east  to  Amur; 
Mongolia,  Manchuria,  Chihli,  and  Shantung. 

longicaudatus  group.   Tibet,  Shansi,  Chihli,  Mongolia,  Kansu,  and 
Minussinsk  district  (Siberia). 

lama  group.    Tibet,  Kashmir. 
migratorius  group.    Greece,    South   Russia,    Syria,   Asia    Minor, 

Persia,  Russian  and  Chinese  Turkestan. 
eversmanni  group.    South-east  Russia,  Turkestan,  Mongolia. 
triton  group.    Kansu,  Shantung,  Shensi,  Chihli,  Korea,  and  South 

Ussuri. 

Genus  Phudopus 

soiigorus   group.    Southern    Siberia   (East    Kazakstan   to    Trans- 
baikalia), and  Mongolia. 

roboroz'skii  group.    Shensi,  Tibet,  Mongolia,  (?)  Manchuria. 
Genus  Cricelus 

cricetus.    Belgium,  North  France,  Germany,  Hungary,  Yugoslavia, 
Rumania,    Russia,     Caucasus,    Turkestan    to    Minussinsk; 

(?)  Iraq. Genus  Mesocricetus 

auratiis  group.   Caucasus,  North  Persia,  Syria,  Rumania,  Bulgaria. 
Genus  Myospalax 

fontanieri  group.    Kansu,  Shansi,  Szechuan. 
smithi.    Kansu. 

psilurus.    Chihli,  Manchuria,  Transbaikalia,  Ussuri. 
myospalax.    Russian  Altai. 
armandi  group.    Mongolia,  Irkutsk. 

Genus  Gerbillus 

campestris  group.    Morocco,  North  Algeria,  Tripoli. 
garamatitis  group.    Algeria;  Baluchistan. 
dasyurus  group.    Egypt,  Sinai,  Palestine. 
«>no«/ group.    Algeria;  Egypt. 

gerbillus  group.    Algeria  across  North  Africa  to  Syria  and  Meso- 

potamia. 
pyramidum    group.     Morocco    across    North    .\frica    to    Eg\-pt, Palestine. 
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Genus  Talira 

iiiilicci.    Punjah,  Persia,  Mesopotamia,  Syria. 

Genus  Paclniiroinvs 

tii(/>ias!.     \orth  Algeria;  ligvpt. 
Genus  Mcriones 

calimis.    Sinai. 

persiciis  group.    Persia,    Baluchistan,   Russian  Turkestan,   Trans- 
caucasia. 

titmaricinus  group.    Palestine,  Syria,  Asia  .Minor,  Caucasus,  South- 
east    Russia,     Russian    Turkestan,     Gobi    desert,     Chinese 

Turkestan. 

//7»vo/.j  group.    Egypt,  Tripoli,  .Algeria;  Morocco;  Palestine,  Svria, 

Afghanistan,  Persia,  Russian  Tiu'kestan,  Transcaucasia,  Gobi desert. 

incrldianus  group.    South-east  Russia,  Caucasus,  Russian  Turkes- 
tan, Mongolia,  Shansi,  Chihli. 

iiiii^uiculatiis.    Mongolia,  Shansi,  Transbaikalia. 

hiiniiiihie.    Punjab,  Xorth-west  P'rontier. 
Genus  Psaiiniiuiins 

obcsiis  group.    ,\lgcria,  Tripoli,  ligvpt.  Palestine, 

(jenus  Brtichioncs 

przcu-dhkii.    Chinese  Turkestan,  Gobi  desert. 
Genus  Rhotiibomvs 

opiums.    Russian  Turkestan,  Chinese  Turkestan,  Mongolia. 

Genus  Diciostuny.x 

torqiiatus.    Arctic  Russia,  Siberia,  and  islands  to  the  north. 

Genus  Myopus 

schisticolor.    Scandinavia,  North  Russia,  .-\ltai,  Xorth-east  Siberia, 
North  Alongolia. 

Genus  Lenuims 

lemmus.    Scandinavia,  North-west  Russia. 
ubcmis  group.    Northern  Russia,  Siberia,  and  islands  to  the  north. 

Genus  Cletlirioiiomvs 

glareoliis  group.    Europe  from  S\\  eden  to  Pyrenees  and  Yugoslavia, 
and    England    eastwards    to    Ural    Alountains.      Tianshan; 

Syansk  Mountains  (west  of  Eake  Baikal). 

iiageri  group.     Switzerland,   Italy,  A'ugoslavia,   France;   Norway; Hebrides;  Channel  Islands;  Asia  Alinor;  Tianshan. 

rutihis  group.    North  Scandinavia,  Northern  Russia  and  Siberia; 
Japan.    To  Altai,  Manchuria. 

rujocanus  group.     Scandinavia,   Russia,    Siberia  to   Kamtchatka; 
Korea,  Kansu,  Shansi,  Szechuan,  Hupeh;  Mongolia,  Chihli; 

Japan. {sikotanensis  {CIct/iiioiioiiivs  .');  Kuriles.) 



Genus  Aschizomys 
lemmimis.    Xorth-east  Siberia. 

Genus  Eothenoinys 
inekmogaster .    Szechuan. 

Genus  Anteliomys 
chinensis  group.    Szechuan. 

Genus  Alticula 

roylei  group.    Russian  Turicestan,  Chinese  Turkestan,  Kashmir, 
Tianshan,  MongoUa. 

stoliczkanus  group.    Tibet,  Kashmir. 
macrotis.    Syansk  Mountains  (Siberia). 
strelzowi  group.    Siberian  -\ltai,  Mongolia. 

Genus  Hyperacrius 
uvnnei  group.    Kashmir,  Punjab. 

Genus  Dolomys 
bogdanuvi.    Yugoslavia,  Greece. 

Genus  Microtia 

wrestis    group.    Europe,    including    Scandinavia,    England    and 
Hebrides,   Spain   (and  south  to   North   Italy,   Yugoslavia); 
U.S.S.R.  to  Lake  Baikal;  Mongolia;  Zungaria. 

analis  group.    Europe,  south  of  Baltic ;  Orkneys,  Channel  Islands 

(not  England);  (south  to   Spain  and   Greece);  Asia  Minor, 
Russia,  Caucasus,  Turkestan,  Altai,  Transbaikalia,  Mongolia, 
Kansu,  Korea,  Japan. 

oeconomus   group.     Scandinavia,    Holland,    Germany,    Hungary-, 
Russia,"  Siberia  to  Pacific  coast,  and  Semirechyia. 

guentheri  group.    Greece,  Asia  Minor,  Palestine,  Libya;  Spain. 
nivalis  group.    Spain,   France,   Switzerland,   North  Italy,   South 

Germany,  Yugoslavia ;  Caucasus,  Asia  Minor,  Syria,  Palestine. 

socialis  group.    Persia,  South  Russia,  Russian  Turkestan. 
roberti  group.    Asia  Minor,  Caucasus. 
calamorum   group.     Transbaikalia,    Ussuri,    Manchuria,    Shensi, 

Kiangsu. 
middendorffi  group.    Siberia  (Ural,  Ob,  Yenesei  regions). 
oregalis  group.    Throughout  Northern  Siberia,  south  to  Northern 

Kazakstan;  Mongolia,  Chinese  Turkestan. 
millicens.    Szechuan. 

mandarinus  group.    Shansi,  Mongolia,  Chihh. 
Genus  Lasiopodomys 

braiuiti.    Mongolia,  Manchuria,  Transbaikalia. 
Genus  Proedromvs 

bedfordi.    Kansu. 
Genus  Phaiomys 

leiiairiis  group.    Tibet,  Chinese  Turkestan,  North  India  (Upper 
Sutlej  valley). 
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Genus  Neodon 
carriithersi.    Russian  Turkestan. 

juldaschi.    Russian  Pamir. 
otiiscus,  etc.    Kansu,  Szechuan. 

Genus  Pitymys 

siibterraneiis  group.  Belgium,  France.  Hungary,  Rumania,  Switzer- 
land, Italy,  Yugoslavia,  Ukraine,  Asia  Minor,  Caucasus. 

saiii  group.    Sicily,  Italy,  South  France. 

iben'ciis  group.    Spain,  South  France;  Greece,  Montenegro. 
Genus  Blanfordiiiiys 

afghdnus  group.    Afghanistan,  Russian  Pamir. 
Genus  An-icola 

terrestris  group.    Europe  (except  Ireland);  Siberia,  to  Amur  River; 
Turkestan;  Syria,  Persia. 

Genus  Lagurus 

lagurus  group.    South  Russia,  Turkestan  to  Zungaria. 
luieus  group.    Russian  Turkestan,  Chinese  Turkestan,  Zungaria, 

Zaidam,  Mongolia. 
Genus  Proinet/ieomys 

schaposchnikoici.    Caucasus. 
Genus  EUobius 

talpiniis  group.    South  Russia,  Turkestan,  x\ltai,  Ciiinese  Turkes- 
tan, Mongolia. 

fuscocapilliis    group.     Baluchistan,    Afghanistan,    South    Russian 
Turkestan,  Persia,  Asia  Minor. 

MURIDAE   OF    THE    NeARCTIC 

Genera,  principal  species,  and  approximate  ranges.  (Canada  and  U.S..\. 

The  House-Rats,  and  House-Mice,  Raftiis  rattiis,  R.  norvegicus,  and  Miis 
musailus,  are  introduced;  these  species  may  occur  in  any  part  of  the  world.) 

Genus  Oryzomys 

palustris  group.    Florida,  Texas,  and  South-eastern  United  States. 
Genus  Reithrodoutomys 

hiamdis  group.    South  Carolina,  Virginia,  Texas,  Nebraska. 

megalotis    group.      Colorado,     Kansas,    New    Mexico,    Arizona, 
California,  Idaho. 

fulvcscens  group.    Texas,  Oklahoma,  Louisiana. 
Genus  Peruiiivsciis 

califoinicus  group.    Idaho,  Utah,  California,  New  Mexico,  Arizona. 
maniculatiis  group.     Throughout  the  area:   Labrador  to  Alaska; 

California  to  Florida. 

leiicopus  group.    Texas,  Arizona,   north  to   Massachusetts,   New 
York,  and  Montana;  Florida,  Georgia,  Alabama. 

boylii  group.    California,  LItah,  Texas. 
truei  group.    New  Mexico,  Colorado,  California. 



MURIUAE  IS 

{Peromyscus)  nutlalli  group.    Virginia,  South  Carolina,  to  Arkansas. 
jloridanus  group.    Florida. 

Genus  Baiomys 
taylori.    Texas. 

Genus  Onychomys 
leucogaster  group.    North  Dakota,  Idaho,  New  Mexico,  Oregon, 

Utah,  Arizona,  California,  Te.xas,  Oklahoma,  north  to  Alberta, 
Saskatchewan. 

CJenus  Sigmodon 
hispidus  group.    Florida,  Te.xas,  Arizona. 
fulviventer  group.    Texas,  New  Mexico. 

Genus  Neotoma 

floridana  group.    Florida,  Louisiana,  Illinois,  Nebraska,  Kansas, 
Texas,  New  Mexico. 

albigula  group.    Arizona,  California,  New  Mexico,  Utah,  Colorado. 
intermedia  group.    California,  Arizona. 
mexicana  group.    Colorado,  Arizona,  New  ̂ Mexico. 
desertortim  group.    California,  Utah,  Arizona. 
pennsyhanica  group.    Pennsylvania,  to  Tennessee. 
fuscipes  group.    California. 
cinerea   group.    California,   Nevada,   Alberta,   British   Columbia, 

Washington,  Oregon,  Arizona,  Colorado,  South  Dakota. 
Genus  Dicrostonyx 

luuhonius.    Labrador. 
rubricatus,  etc.    Alaska,  Arctic  Canada;  Greenland. 

Genus  Synaptomys 
cooperi.    New   Jersey,    Virginia,    Quebec,    west   to    Kansas    and 

Minnesota. 

borealis.    Alaska,    Mackenzie,    British    Columbia,    Washington ; 
Labrador;  New  Hampshire. 

Genus  Lemmus 
trimucronatus,  etc.   Alaska,  Mackenzie,  Alberta,  to  Baffin  Land. 

Genus  Clethrionomys 
daicsoni,  and  allies.    British  Columbia,  Alaska,  Yukon,  Ungava, 

Oregon. 
gapperi,  and  allies.    Ontario,  New  Hampshire,  New  Jersey,  the 

Dakotas,    Mackenzie,    Colorado,    British    Columbia,    Idaho. 
North  Carolina.    New  Mexico. 

calif ornicus.    California. 
proteus.    Labrador. 

Genus  Plienacomys 

intermedins  group.    British  Columbia,  Washington,   Idaho,   Cali- 
fornia, Wyoming,  Montana.    New  Mexico. 

ungava  group.    Ungava,  Quebec,  Labrador,  Mackenzie. 
alhipes  group.    California. 
longicaudiis  group.    Oregon. 



Genus  Microtiis 

peiiiisxhanicus  group.    Labrador  and  North  Carolina  to  Alberta, 
Alontana,  Colorado,  New  Mexico.    Admiralty  Island  (Alaska). 

montanus  group.    Arizona,  Wyoming,  California,  Utah,  Nevada, 
Washington,  Oregon,  British  Columbia. 

californicus  group.    California. 
operarius  group.    Alaska,  Mackenzie. 
abbreviatus  group.    Alaska. 
tozaisendi  group.    Oregon,  California,  British  Columbia. 
longicaudus   group.     Washington    to    South    Dakota,    California, 

Arizona.    Islands  off  Alaska. 

mexicanus  group.    Texas,  Arizona. 
xanthognathus  group.    Alberta  to  Alaska,  and  Arctic  coast. 
chrotorrhimis  group.    New  Hampshire,  Labrador,  Quebec,  North 

Carolina. 

richardsoni  group.    Washington,  Idaho,  Oregon,  Wyoming,  British 
Columbia,  Alberta. 

orcgoiii  grou-p.    Oregon,  California,  British  Columbia,  Washington. 
Genus  Pedomvs 

ochrooaster  group.    Wisconsin,    Missouri,    Oklahoma,    Louisiana, 
Nebraska,  Kansas,  the  Dakotas,  Colorado,  Montana,  Alberta. 

Genus  Pilviiivs 

pinctonim  group.     Georgia,   New  York,    Mississippi,   Oklahoma, 
Florida. 

Genus  Lagnrus 

cnrtotus   group.    Nevada,    Oregon,    North    Dakota,    Washington, 
Utah,  Alberta,  Idaho,  East  Cahfornia. 

Genus  Neofiber 
alleni.     Florida. 

Genus  Ondatra 

zibiihica  group.  Alaska  to  Hudson  Bay;  Labrador;  most  of 
U.S.A.  except  extreme  south  central  portion;  and  not 
Florida. 

MURIDAE    OF    THE    Inii()-M.\L.\Y.^X    ReGION 

Genus  llapaloinxs 

hju'^icaudatus  group.    Tenasserim,  Annam,  Hainan. 
Genus  Lciioinvs 

iiiaviii  group.     Celebes. 
Genus  CJiiropoddiays 

gliroidcs  group.    Assam,    Sumatra   (Nias    Island),   Java,    Borneo, 
Philippines  (Calamianes  Island). 

fuhus.    \'unnan. 
Genus  I'liiidchiiria 

ohracva  group.  Peninsular  India,  Ceylon,  Nepal,  Tongking, 
Siam. 
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Genus  Micromys 
minulus.    Assam. 

Genus  Apodemus 
sylvaticus  group.    Yunnan. 
speciosus ^roup.    Liukiu  Islands;  Nepal,  Burma,  Yunnan,  Formosa. 
agrarius  group.    Fukien,  Yunnan. 

Genus  Curpomys 
melaniirus.    Luzon  (Philippines). 
phaeurus.    Luzon  (Philippines). 

Genus  Batomys 
granti.    Luzon  (Philippines). 

Genus  Pithecheir 

melaniirus.    Malay  Peninsula,  Sumatra,  Java. 
Genus  Crateromys 

schadeiibergi.    Luzon  (Philippines). 
Genus  Mallomys  (?) 

armandvillei  (?  Mallomys).    Flores. 
Genus  Hadromys 

humei.    Alanipur. 
Genus  Millardia 

meltada  group.    Peninsular  India,  Ceylon. 
kathleenae.    Burma. 

gleadowi.    Sind. 
Genus  Pyromys 

priestleyi.    Sind. 
Genus  Dacnomys 

millardi.    Sikkim,  Assam,  Laos. 
Genus  Eropephis 

canus.    Celebes. 
Genus  Rattiis 

baluensis  group.    Sumatra,  Borneo. 
macleari.    Christmas  Island. 
natkittatus.    Christmas  Island. 

blanfordi  group.    Peninsular  India. 
cutchicus  group.    Peninsular  India. 
canus  group.  Selangor,  Sumatra  (Pulau  Tuangku),  Java;  Liukiu 

Islands. 

ra«;(s  group.  Throughout  India,  Ceylon,  Burma,  Southern  China; 
Formosa,  Hainan;  Annam,  Siam,  JNIalav  Peninsula,  Sumatra, 
Java,  Borneo,  Celebes,  Philippines. 

noriegicus  group.    Celebes,  Philippines;  Yunnan. 
hoffmani  group.    Celebes.    (?)  Andamans. 
concolor  group.  Burma,  Sumatra,  Java,  Borneo,  Celebes,  Flores, 

Philippines. 
mulleri  group.  Tenasserim,  Siam,  Malav  Peninsula,  Kwantung; 

Sumatra,  Java,  Borneo. 



iRatius)  citrvsocomiis  group.    Celebes. 
coelcstis  group.    Celebes. 
xafillninis  group.    Celebes,  Philippines. 

con fiiciaiuis  group.  South  China,  Hainan,  Formosa,  Nepal,  Ceylon, 
Burma,  Assam,  Siam,  Annam,  Liukiu  Islands,  Sumatra, 
Borneo,  Java. 

cremorivcnter  group.  Siam,  .^nnam,  Tenasserim,  Sumatra,  Java, 
Borneo,  Celebes. 

ichiteheadi  group.  Siam,  Malay  Peninsula,  Sumatra,  Borneo, 
Celebes. 

baeodon.    Borneo. 

eha  group.    Sikkim,  Yunnan. 
lepluriis.    Java. 
barlelsi.    Java. 

rajali  group.  Tenasserim,  Annam,  Siam,  Formosa,  Malav  Penin- 
sula, Sumatra,  Java,  Borneo,  Philippines. 

edwardsi  group.  Himalayas,  Assam,  South  China,  Annam,  Siam, 
Malay  Peninsula,  Sumatra,  Java,  Borneo. 

bowers/  group.    Yunnan,  Fukien,  Siam,  Assam,  Burma,  Tenasserim. 
berdiiiorei  group.    Burma,  Siam. 
musscheiibroeki  group.    Celebes. 
hellwaldi  group.    Celebes. 
domi)iator  group.    Celebes. 

Genus  Apomxs 

Jiylocoetes  group.    Philippines. 
Genus  Coclomys 

mayori  group.    Ceylon. 
Genus  Hacromys 

tnargareitae  group.    Borneo,  Celebes. 
Genus  Chiromvsciis 

chiropiis.    Burma,  x\nnam. 
Genus  I\his 

muscuhts  group.  Liukiu  Islands,  South  China,  Nepal,  and  through 

India.    (Races  named  Java,  Celebes,  etc.,  .'  introduced.) 
booditga  group.    Peninsular  India,  Burma,  Siam,  Yunnan. 
pahari.    Sikkim,  Yunnan. 

plalythri.x  group.    India,  Ceylon,  Burma. 
{castaneus,  not  seen;  Philippines). 

Genus  Mycteromys 
[lucidiiroidcs.    Java,  Simiatra. 

Genus  Criiiiomxs 

falhix,  etc.    Philippines. 
Genus  Golunda 

cUioti.    Peninsular  India,  Ceylon,  Bhutan,  Nepal,  Sind. 
Genus  Echiothri.x 

leuciira  group.    Celebes. 
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Genus  Melasmothrix 
naso.    Celebes. 

Genus  Acotnys 
cahirinus  group.    Sind. 

Genus  Bandicota 
bengalensis  group.    Bengal,  Peninsular  India,  Sind,  Ceylon,  Malay 

Peninsula,  Sumatra. 
gracilis.    Ceylon. 
indica  group.    Siam,  Burma,  Madras,  Bengal,  Yunnan,  Formosa, 

Java,  Sumatra. 
gigantea  group.    Peninsular  India.    Annam. 

Genus  Nesokia 
indica.    Sind,  North  India. 

Genus  Phlueomvs 

ciimingi  group.    Philippines  (Luzon). 
Genus  Rhynchomys 

soricoides.    Philippines  (Luzon). 
Genus  Celaettomys 

silaceus.    Philippines  (Luzon). 
Genus  Chrotomys 

tvhiteheadi.    Philippines  (Luzon). 
Genus  Gerbillus 

garamantis  group.    Sind. 
gerbillus  group.    Sind. 

Genus  Tatera 

indica  group.    Sind,  Peninsular  India,  Ceylon. 
Genus  Meriones 

hurrianae.    Delhi  (from  Palaearctic  India). 
Genus  Eoihenomys 

melanogaster  group.   Burma,  Assam,  Yunnan,  Fokien;  (?)  Formosa. 
alitor  group.    Yunnan. 

Genus  Anteliomys 
cliinensis  group.    Yunnan. 

Genus  Alticola 

roylei.    Kumaon  (from  Palaearctic  India). 
Genus  Microtus 

calamorum  group.    Yunnan. 
Genus  Phaiomys 

leucuriis  group.    Mount  Everest. 
Genus  Neodon 

sikimensis.    Sikkim. 

forresti.    Yunnan. 

There  are  also  tlirce  genera  named  from  the  Philippines,  which  are  not 
represented  in  London:  Limnomys,  Tarsomys,  Tryphomys. 



.MuRiDAE  OF  Africa 

(This  area  includes  Arabia,  but  not  the  northern  coastal  Palaearctic  portion of  Africa.) 

Genus  Thaiimoiiixs 

rutlliuis  yroup.    Canieroons,  Congo. 
Ttinistns  group.    Congo,  Ruwenzori. 

Genus  Graituiioinxs 

dulichiirus    group.    Sudan,    Kenya,    Uganda,    Tanganyika,    East 

Congo,  Portuguese  East  Africa,  south  to  Capetown  district; 
Liberia,  Timbuktu. 

iiulili.    Portuguese  East  Africa. 
Genus  Oetiuinvs 

hypoxanthiis  group.    Gaboon,  Gold  Coast,  Congo,  Uganda,  Kenya, 

Angola. 
Genus  Mxlomxs 

ciiniiighanici.    Sudan,  Kenya,  Uganda,  Congo,  Gold  Coast. 
Genus  Dasxmxs 

incomtus  group.    South  Africa,  South-west  Africa,  Angola,  Congo, 
Uganda,  Kenya,  Sudan,  Abyssinia,  Nigeria,  Liberia. 

Genus  ArvicantJiis 

niloticus  group.    Sudan,  Arabia,  Uganda,  Abyssinia,  Somaliland, 

Kenya,  Tanganyika,  East  Congo;  Asben,  Gold  Coast,  Sierra 
Leone,  Portuguese  Guinea;  south  to  Northern  Rhodesia. 

Genus  Pelomxs 

fallax    group.    Portuguese    East    Africa,    Rhodesia,    South-west 
Africa,  Congo,  Angola,  Uganda,  Kenya. 

harringtoni  group.    Abyssinia. 
rex.    Abyssinia. 

isseli.    Lake  Victoria  (Kome  Island). 
Genus  Leiniiiscoiiixs 

harhanis  group.    Sudan,  Kenva,  Tanganyika,  East  Congo,  Asben, 

Nigeria,  Gambia. 
striatus  group.    Sierra  Leone,  Nigeria,  Sudan,  Kenya,  Abyssinia. 
griselda  group.    Gambia,  East  Congo,  Angola,  Kenya,  Tanganyika, 

Portuguese  East  Africa,  South-west  Africa,  South  Africa. 
Genus  Rluibduinxs 

piiniilio.    South  Africa  to  Angola  and  Kenya. 
Genus  Hxhuuixs 

iniirittatus  group.    Uganda,  Cameroons,  Nigeria. 
trtiirgatus.    Liberia,  Gold  Coast. 

Genus  SteiiucephaUiiixi 
alhocaiidatii.    Abvssinia. 

Genus  Aetlioinxs 

uiilainbde.    Kenya,  L'ganda,  Congo,  North  Rhodesia. 
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(Aethomys)  kaiseri,  etc.    East  Congo,  Kenya,  Uganda,  Tanganyika,   Sudan, 
Nigeria,  Angola. 

chrysophiltis.    Kenya,    Tanganyika,   South   Congo,   South  Africa, 
South-west  Africa,  Portuguese  East  Africa. 

Genus  Thallomys 

namaquensis  group.    South  Africa,  South-west  Africa,  Portuguese 
East  Africa. 

nigricauda    group.    Kenya,    Angola,    South-west    Africa,    South Africa. 

Genus  Ratius 

rattiis  group.    .Arabia,  Kenya,  etc. 
longicaudatus  group.    Cameroons,  Congo. 
tullbergi  group.    Gold   Coast,   Nigeria,   Liberia,   Congo,   Kenva, 

Sudan,  Tanganyika,  Uganda. 
aeta  group.    Cameroons,  Nigeria,  Liberia,  Angola,  Congo,  Kenya. 
defua.    Liberia. 
verreauxi  group.    Abyssinia,  Somaliland,  Kenya,  Angola,  South- 

west Africa,  South  Africa,  Gold  Coast. 

concha  group.    South  Africa,  South-west  Africa,  Abyssinia,  Kenya, 
Uganda,  Sudan,  Tanganyika,  Gold  Coast,  Nigeria,  Senegal. 

granti.    Cape  Colony. 
Koosnami.    Bechuanaland. 

Genus  Malacomys 
longipes.    Congo,  Gabon. 
edzvardsi.    Liberia. 

Genus  Zeloioinys 
hildegardeae  group.   Kenya,  East  Congo,  Angola,  North  Rhodesia. 

Genus  Hylenomvs 
calletcaerti.    South  Congo. 

Genus  Muriculus 

imberbis.    Abyssinia. 
Genus  Miis 

nmsculus  group.    Arabia,  Somaliland,  etc. 
biifo  group.    Uganda,  Kenya,  East  Congo. 
minutoides  group.     Kenya,   Abyssinia,    Uganda,   Congo,  Angola, 

Portuguese   East   Africa,    South-west   Africa,    South  Africa; 
Gold  Coast,  Cameroons,  Nigeria. 

tenelhis  group.    Kenya,  South  Africa. 
Genus  Colomys 

goslingi  group.    Kenya,  Congo,  Cameroons. 
Genus  Lophuroniys 

uoosnami  group.    Uganda. 
sikapusi group.  Tanganyika,  Kenya,  Abyssinia,  Congo,  Cameroons, 

Gold  Coast. 
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Genus  Acomys 
cahirliiHS,  and  others.    Sudan,  Arabia,  Asben,  Kenya,  Abyssinia, 

Somaliland,  Rliodesia,  Portuguese  East  Africa. 
uilsoiii.    Kenya,  Sudan,  Uganda. 

siibspiiiosus.    Cape  region. 
Genus  Vranomys 

riuiili  group.    Uganda,  Nyasa,  Gold  Coast,  Nigeria,  Gambia. 

Genus  Beamys 

liimlci  group.    Kenya,  Nyasa. 

Genus  Saccostomus 

campestris  group.    Portuguese  East  Africa,  South  Africa,  South- 
west Africa,  Uganda,  Kenya. 

Genus  Cricetoiiiys 

gambianus   group.    Gambia,    Liberia,    Nigeria,    Gaboon,    Congo, 

Angola,  South-west  Africa,  Transvaal,  Portuguese  East  Africa, 
Kenya,  Uganda,  Sudan,  Zanzibar. 

Genus  Dendromus 

mesomelas    group.    South    Africa,     South-west    .Africa,    Angola, 
Kenya,  Congo,  Abyssinia,  Sudan,  Uganda,  Nigeria. 

melanotis  group.    South  Africa,  South-west  Africa,  Angola,  Kenya, 
Abyssinia,  Congo,  Nigeria. 

lovati  group.    Abyssinia. 
Genus  Steatomys 

pratensis  group.     Portuguese  East  Africa,   Congo,   South  .Africa, 
South-west    Africa,    Angola,    Tanganyika,    Sudan,    Nigeria, 
Kenya. 

bocagci  group.    Angola,  Nigeria,  Gold  Coast. 
Genus  Malacolhrix 

tvpiciis.    South  Africa,  South-west  Africa. 
Genus  Prionomys 

batesi.    Cameroons. 

Genus  Petroiiiyscus 

colliniis  group.    South-west  Africa. 
moiitictdaris.    South-west  Africa. 

Genus  Deoiiiys 

fcrnigiiieus.    Congo. 
Genus  Otoiiiys 

laiiiiiuitiis.    South  Africa. 

umhictae.    Angola,  Tanganyika. 

t\pus  group.    Abyssinia,  Kenya,  Uganda. 
irroratus    group.    Kenya,     Uganda,     East     Congo,     Tanganyika, 

Cameroons,  Portuguese  East  .Africa,  Rhodesia,  South  Africa. 
karocnsis.    Cape  Colony. 
Iiiriieri.    Orange  River  Colony. 

iinisukatiis  group.    South  Africa,  South-west  Africa. 
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Genus  Parotomys 
hruntsii.    South  Africa,  South-west  Africa. 
littledalei.    South  Africa. 

Genus  Mystromys 
alhicaiidatus  group.    South  .Africa. 

Genus  Tachyoryctes 
macroccphalus  group.    Abyssinia. 
spU'tidens  group.    Abyssinia,  Somaliland,  Kenya,  Uganda,  Xorth 

Tanganyika,  East  Congo. 
Genus  Gerbillus 

campestris  group.    Arabia,  Sudan,  Asben. 
garamantis.    Arabia. 
famulus.    Arabia. 
dasyurus  group.    Arabia,  Sudan,  Somaliland,  Kenya. 
simont  group.    Somaliland,  Kenya. 
nancillus.    Sudan. 

vallinus.    South-west  Africa,  South  Africa. 
swalius  group.    South  Africa,  South-west  Africa. 
gerbillus  group.  Sudan,  Kenya,  Somaliland,  Arabia,  Nigeria,  Rio 

de  Oro. 

pyramidum  group.    Somaliland. 
Genus  Microdillus 

peeli.    Somaliland. 
Genus  Tatera 

robusta  group.  Sudan,  Somaliland,  Kenya,  Abyssinia,  Tanganyika, 
Gold  Coast.    Portuguese  Guinea. 

liodon  group.  Sudan,  Uganda,  North  Rhodesia,  Kenya,  East 
Congo,  Angola. 

afra  group.  Uganda,  East  Congo,  South  Africa,  Portuguese  East 
Africa,  South-west  Africa,  Angola,  Tanganyika,  Nigeria, 
Gambia,  Gold  Coast. 

ruddi  group.    Zululand. 
boehmi  group.    Uganda,  Tanganyika,  Kenya,  Nyasa. 

Genus  Taterillus 

emini    group.    Senegal,    Nigeria,    Sudan,    East    Congo,    Kenya, 
Uganda,  Abyssinia. 

Genus  Desmodillus 

auricularis.    South  Africa,  South-west  .\frica. 
Genus  Desmodilliscus 

braueri.    Sudan,  Nigeria. 
Genus  Ammodillus 

imbellis.    Somaliland. 
Genus  Meriones 

rex  group.    Arabia. 
libycus  group.    Sudan,  .Arabia,  Asben. 
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Genus  Psaiiimnmvs 

ubcsiis  group.    (?)  Sudan. 

There  are  also  two  named  genera  which  are  unrepresented  in  London: 

Nilopegamys,  from  Abyssinia,  and  Leimacomys,  from  Togohmd,  West  Africa. 

MURID.'VE    OF    THE    NEOTROPICAL    REGION 

(According  to  Flower  &  Lydckker,  Mexico  sliould  he  included  in  this  region.) 

Genus  Orvzomys 
palustris   group.    Guatemala,    Mexico,    Nicaragua,    Honduras, 

Panama,  Jamaica. 

melanoiis  group.    Mexico. 
alfiirai  group.    Mexico,  Guatemala,  Costa  Rica,  Panama. 
talaniaiicae  group.    Costa  Rica,  Panama,  Colombia,  Venezuela. 

boinbvcinus  group.    Costa  Rica,  Panama. 
devius  group.    Panama,  Colombia,  Venezuela,  Ecuador. 

icctiis  group.    Panama,  Colombia,  Venezuela. 
pyrrlior/iinus  group.    East  Brazil  (Bahia). 
barbacoas.    Colombia,  Ecuador. 

galapagoensis.    Galapagos. 
iiitectus.    Colombia. 

uxivrini.    Paraguay. 

ratticeps.    South  Brazil,  Paraguay. 

longicaudatus.    Peru  to  South  Chile  and  Patagonia. 
fuhescens  group.    Mexico,  Costa  Rica,  Panama,  Peru,  Colombia, 

Venezuela,  British  Guiana,  Matto  Grosso. 

munittis  group.    Ecuador,  Peru,  Colombia. 
iiidefessiis  group.    Galapagos. 

bicolor  group.    Panama,  Ecuador,  Bolivia,  South  Brazil,  Venezuela, 
Colombia,  Peru,  British  Cjuiana. 

coligiiKjsiis  group.    Panama,  Colombia,  Ecuador,  Costa  Rica. 
Many  species  named  from  all  countries  in  South  America, 

Genus  Megalomxs 
ilesiiKi rest ii  group.    Martinique,  St.  Lucia. 

Genus  Ncticoiiiys 

spi/iosiis  group.    Peru,  Colombia,  Matto  Grosso,  Ecuador,  British 
Guiana,  Panama. 

Genus  Nectuiiiys 

idjaii.    Costa  Rica,  Nicaragua,  Panama. 
/iciiiiiiiondi.    Ecuador. 

diniidiatus.    Nicaragua. 

sqiiiiiiilpcs,  and  others.    South   Brazil,   British   (iuiana,   Paraguay, 
Ciilnnibia,  licuador,  Peru. 

Genus  R/iipidoiiivs 

IciKDihiiiyliis  Kr<jup.     Panama,   British  Guiana,   Colombia,   Vene- 
zuela, l-^cuador,  Peru,  Bolivia,  Eastern  Brazil,  North  Argentina. 
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Genus  Tlwmasomys 

aun'us  group.    Ecuador,  Colombia,  Peru. 
pyrrhunotiis  group.    Ecuador,  Peru. 
dorsalis  group.    South-east  Brazil. 
lugens  group.    Colombia,  Venezuela,  Ecuador. 
cinereus  group.     Ecuador,   Colombia,   Peru,    Bolivia,   Venezuela, 

British  Guiana,  South  Brazil,  North  Argentina. 
Genus  Pliamomys 

ferrugineus.    Rio  de  Janeiro  (Brazil). 
Genus  Chilomys 

instans.    Colombia. 

Genus  Tylomys 
niidicatidtis  group.    Mexico,  Guatemala,  Panama,  Ecuador. 

Genus  Ototylomvs 
p/iyllotis  group.    Mexico,  Guatemala,  Nicaragua,  Costa  Rica. 

Genus  Nyctomys 
sumichrast i .    Mexico,  Guatemala,  Honduras,  Nicaragua,  Panama. 

Genus  Otonyctoinys 
hatti.    Mexico  (Yucatan). 

Genus  Rhagomys 
rufescens.    Rio  de  Janeiro  (Brazil). 

Genus  Reithrodo7itomys 

iiK'gcilotis  group.    Mexico. 
fukescens  group.    Mexico. 
rufescens  group.    Mexico,  Guatemala,  Costa  Rica,  Nicaragua. 
leiipes  group.    Mexico  (Jalisco). 
chrysopsis  group.    Mexico. 
mexicaniis  group.     Mexico,    Honduras,    Guatemala,    Costa    Rica, 

Colombia,  Ecuador. 
tenuirostris  group.    Mexico,  Guatemala,  Panama. 

Genus  Peromyscus 
californiciis  group.    Northern  Mexico. 
matnculatus  group.    Mexico. 
leucopiis  group.    Mexico. 
boylii  group.    Mexico,  El  Salvador. 
truci  group.    Mexico. 
melmwphrys  group.    Mexico. 
lepturus  group.    ̂ Iexico,  Guatemala,  Costa  Rica,  Panama. 
mexicaniis  group.    Mexico,  El  Salvador,  Guatemala. 
megalops  group.    Mexico. 
thomasi  group.    Mexico,  Panama. 

Genus  Baiomys 
taylori  group.    Mexico,  Honduras. 

Genus  Onychomvs 
leucogaster  group.    Mexico. 
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holiviemis  group.    Uruguay,  Argentina,  Patagonia,  Chile,  Paraguay, 
East  Brazil,  Peru,  Bolivia,  Ecuador. 

lengitanim .    Paraguay. 
obsairiis.    Uruguay. 

tirtchi  group.    Ecuador,  Colombia,  Peru,  Venezuela. 
kenipi.    East  Argentina. 
biidini.    Jujuy  (Argentina). 
lasiotis.    East  Brazil. 

subtcrraneiis  group.    South-east  Brazil. 
amoenus  group.    Peru,  Bolivia,  North  Argentina. 
lactem.    Jujuy. 

bacchante.    Bolivia,  North  Argentina. 

jehkii.    Peru. 
piilchcrrhmis.    Peru. 
lotigipilis  group.    Argentina,  Chile,  Patagonia. 

Genus  Zygodontomys 
cherriei,  etc.    Costa  Rica,  Panama,  Colombia,  Brazil,  Venezuela, 

Dutch  Guiana,  Peru,  Ecuador. 
Genus  Microxus 

bogoteiisis,  etc.    Colombia,   Ecuador,   Peru,    Rio   Grande  do   Sul, 
Patagonia. 

Genus  Leiioxiis 

apicalis.    Peru. 
Genus  Oxymycterus 

nasutiis  group.   Argentina,  Brazil  (north  to  Pernambuco),  Paraguay, 
Bolivia,  Peru,  Uruguay. 

Genus  Blarinomys 

breviceps.    East  Brazil. 
Genus  Notiotiiys 

cdwardsii.    Patagonia. 

valdivianus  group.    Chile,  Patagonia. 

nicgalonyx  group.    Chile,  Patagonia,  Mendoza  (Argentina). 
Genus  ScaptiTomys 

tiimidiis  group.    Uruguay,  East  Argentina. 

gnambiqiiarae  group.    Matto  Grosso,  North  Argentina. 
Genus  Scotinomys 

teguina    group.    Mexico,     (juatemala,     Honduras,     Costa     Rica, 
Panama. 

Genus  Hespcromys 
veiiKstiis.    Argentina. 

fecundiis.    Bolivia. 

lepidiis.    Peru. 
himacidatus,  and  others.    Uruguay,  Argentina,  Paraguay,  Bolivia, 

Peru,  East  Brazil. 

gerbilliis.    Peru. 
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Genus  Eligmodotilia 
typiis  group.    Argentina,  Bolivia. 

Genus  Graomys 

griseoflavus.    Argentina,  Patagonia,  Paraguay,  Bolivia Genus  Phyllotis 
amicus  and  allies.    Peru,  Ecuador. 
xanthopygns.    Patagonia. 
darwini,  etc.    Peru,  Ecuador,  Chile,  Bolivia,  Argentina. subhmis  group.    Peru,  North  .Argentina. 
bolivietisis  group.    Peru,  Bolivia,  Patagonia. 
garleppi.    Bolivia. 

Genus  Chinchillula 
sahamae.    Bolivia. 

Genus  Irenomys 
longicaudatus.    Chile. 

Genus  Neotomys 
ebriosus  group.    Peru,  North  Argentina. Genus  Reithrodon 

typicus  group.    Argentina,  Uruguay,  Chile,  Patagonia Genus  Euneomys 
chinchilloides,  etc.    Argentina,  Patagonia. 

Genus  Chelemyscus 
fossor,  North-west  Argentina. 

Genus  Holochiliis 

vulpims,    etc.     Brazil,    Argentina,    Paraguay,    Chile,    Patagonia Uruguay,  Peru,  British  Guiana,  Venezuela 
Genus  Sigmodon 

hispidus    group.    Mexico,     Honduras,    Nicaragua,     Costa    Rica 
Panama.  

' 
fuhiventer  group.    Alexico. 
hirsiitus,  etc.    Colombia,  ̂ 'enezuela,  Ecuador,  Peru Genus  Sigmomys 

alstoni  group.    British  Guiana,  \'enezuela. 
Genus  Andinomys 

edax.    Bolivia. 
Genus  Neotomodon 

alstoni  group.    Mexico. 
Genus  Neotoma 

floridaiia  group.    Mexico. 
alhigida  group.    Mexico. 
mexicana  group.    Mexico,  Guatemala,  Nicaragua. desertorum  group.    North  Mexico. 

Genus  Hodomys 
alleni  group.    Mexico. 

Genus  Teanopus 
pheiiax.    Mexico. 
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Genus  Xeiiomys 
nclsoni.    Mexico. 

Genus  \clsonia 

neotoinoihii  group.    Me.xico. 
Genus  Ichthyomys 

hvdrobates  group.    Ecuador,  Colombia,  Peru,  Venezuela. 
Genus  Rlieoiiivs 

trichotis  group.    Panama,  Costa  Rica,  VA  Salvador,  Colombia, 
(jenus  Atujiomys 

leander.    Ecuador. 

Genus  Orthrioinxs 
umbrusus.    Mexico. 

Genus  Herpetomvs 

guatemalensis.    Guatemala. 
Genus  Microtiis 

iiKxicanus  group.    Mexico. 
Genus  Pitywys 

qiiasiater.    Western  Mexico. 

There  are  also  four  named  genera  not  represented  in  London:  Scolomys, 

from  Ecuador;  Neiisticomys,  from  Ecuador;  Doptomys,  from  Venezuela; 
Podoxymys,  from  British  Guiana. 

MURIDAE    OF    THE    AUSTRALASIAN    REGION 

Genus  Anisomys 
imitator.    New  Guinea. 

Genus  Pogonom\s 

macrounis  group.    New  Guinea. 

forbesi  group.    New  Guinea,  and  adjacent  islands. 
Genus  Hyomys 

rneeki.    New  Guinea. 

Genus  Mallomys 
rothschildi.    New  Guinea. 

Genus  Conilurus 

albipes  group.    New  South  Wales. 

pfiiicilldtiis  group.    North  Australia,  Melville  Island. 
Genus  ZvzoiiiYS 

aigiinis.    South  and  North-west  Australia. 
Genus  Ltioiiivs 

pediincidatiis  group.    Central  and  North-west  Australia. 
Genus  Mtseiuhriomxs 

goiddi  group.    North  Australia,  Queensland,  Melville  Island. 
iiiihnniis.    Northern  West  Australia. 

Genus  Kaltiis 

rattus  group.    Aru  Islands,  Cerain,  New  Guinea. 
concolor  group.    Moluccas,  New  Guinea,  Fiji,  Hawaii,  etc. 
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(Ruitus)   leucopus    group.    Queensland,    New    Guinea,    Ceram,    Solomon 
Islands. 

verecumhis  group.    New  Guinea. 
niobe  group.    New  Guinea. 
tunneyi-villosissimus  group.    New  Guinea,  North  Australia,  Mel- 

ville Island,  Queensland,  New  South  Wales,  South  Australia, 
Central  and  North-west  Australia. 

fuscipes-lutreolus  group.     New  South  Wales,  Queensland,  North 
Australia,  South  Australia,  West  Australia,  Tasmania. 

( jenus  Lorcntzimvs 
nouhuysii.    New  Guinea. 

(Jenus  Gyomys 
novaehollandiae  group.    Queensland,  New  South  Wales,  Victoria, 

Central  and  South  Australia. 

Genus  Leporillus 
apicalis.    South  Australia. 
conditor.    New  South  Wales. 

Genus  Pseudomys 
australis  group.    New  South  Wales,  South  Australia,  Queensland, 

West  Australia,  Tasmania. 
nanus  group.    Queensland,  New  South  Wales,  West  Australia. 

Genus  Melomys 

leii'pes  group.    Ceram,  New  Guinea. 
porctdus  group.    Solomon  Islands. 
cervinipes   group.     New    Guinea,    Queensland,    Melville    Island, 

Moluccas,  Ceram. 
bniijnii  group.    New  Guinea,  Ceram. 
sapienlis.    Solomon  Islands. 
ponceleti.    Solomon  Islands. 

Genus  I'romys 
neobritannicus.    New  Britain. 

caudimaculatus  group.     New  Guinea,  Queensland,   Aru  and   Kei 
Islands. 

imperotor  group.    Solomon  Islands. 
Genus  Leggadina 

forresti  group.    Northern  and  South  Australia. 
delicatula  group.    North,  Central,  and  South  Australia,  Queens- 

land. 

{Mils  musculiis,  races  named  New  Guinea,  etc.    Introduced  ?) 
Genus  Nesoromys 

ceramicus.    Ceram. 

Genus  Macriiromys 
elegans.    New  Guinea. 
major.    New  Guinea. 
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Genus  A^otomys 
lo/igiciiiidatus  group.    West  Australia,  New  South  Wales. 
mitchelli  group.    New  South  Wales,  South  Australia,  Queensland, 

West  Australia,  Northern  Territory. 

cervinus  group.    South  Australia. 
Genus  Mastacomys 

fiisais.    Tasmania. 
Genus  Hydromys 

chrysogaster.     Tasmania,   South  Australia,  West  Australia,  New 
South  Wales,  Queensland,  Northern  Territory,  Aru  and  Kei 
Islands,  New  Guinea,  New  Britain. 

Genus  Parahydromys 

asper.    New  Guinea. 
Genus  Crossomys 

moncktoni.    New  Guinea. 

Genus  Leptomys 

clegans.    New  Guinea. 
Genus  Xeromys 

myoides.    Queensland. 
Genus  Pseiido/ivdromvs 

iiiiin'iiiis.    New  Guinea. 

MuRiDAE  OF  Madagascar 

Genus  Eliiirus 

myoximis  group. 
Genus  Nesomys 

iiifiis  group. 

Genus  Hypogcomys 
antiuiena. 

Genus  Gviniuiroinvs 
roheiti. 

Genus  Bracliyurumvs 
hetsileoensis. 
raiiiirohitra. 

Genus  Brachyhirsomys 
albicauda. 

Genus  Macrotarsom\% 
hasUirdl. 

Subfamily  MURINAE 

1896.    Thomas:    Murinae;   Phloeomyinae ;   Cricetinae,  part,  £//;;»•/«. 
1899.    TuUberg:   Muridae,  part,  Murini  and  Phloeomyini ;   Nesomyidae,  part,  Smrai. 
1918.    Miller    &    Gidley;     Murinae,    Phloeomyinae.    Also    Cricetidae,    part,    EUiirus 

(presumably). 
1924.    Winge:    Muridae,  Murini,  part.  Mures,  part;   Rhizomyini.  part,  Eliurus. 
IQ28.    Weber;    Murinae,  part.    Nesomyidae,  part,  Eliurus. 
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Natural  Distribution. — Cosmopolitan    in    the    Old    World,    including 
Australasia,  and  as  here  understood  Madagascar. 

Number  of  Genera. — Seventy-one  have  been  retained,  not  including  a  feu- 
named  genera  unrepresented  in  London. 

Characters. — Jaw  muscles  as  in  typical  Muridae,  the  infraorbital  foramen 
enlarged  to  transmit  a  portion  of  muscle;  zygomatic  plate 

always  broadened  and  tilted  upwards  to  a  greater  or  lesser  degree ;  infraorbital 
foramen  usually  specialized  into  a  wider  portion  for  muscle-transmission  and 
a  lower,  narrower  one  for  nerve-transmission;  cheekteeth  5;  molars  rooted; 
upper  molars  laminate  or  cuspidate,  when  cuspidate,  the  cusps  arranged  in 
three  longitudinal  rows,  the  inner  row  not  vestigial,  always  with  two  functional 
cusps  (compare  Dendromyinae),  the  laminae  of  molars,  either  with  or  without 

cusps,  not  separated  by  wide  folds  or  valleys,  but  pressed  tightlj'  together 
(compare  Cricetinae);  i\1.3  not  tending  to  become  the  dominant  tooth,  or  only 
to  a  very  slight  degree  in  exceptional  cases  (compare  Otomyinae),  skull  and 
external  form  not  modified  for  semi-saltatorial  plains  or  desert  life  (as  lengthen- 

ing of  limbs,  great  enlargement  of  bullae  and  braincase,  etc.)  (compare  Ger- 
billinae) ;  cheekteeth  not  becoming  basinshaped,  and  with  the  outer  row  of  cusps 
usually  normally  developed,  and  always  traceable  (compare  Hydromyinae); 
incisors  and  cheekteeth  not  vestigial  (compare  Rhynchomyinae),  external  form 
not  modified  for  subfossorial  life,  and  molars  not  evergrowing  (compare 
Myospalacinae),  cheekteeth  not  prismatic  and  skull  not  developing  squamosal 
crest,  median  interorbital  crest,  etc.  (compare  Microtinae),  cheekteeth  not 
characterized  by  pattern  of  long  oblique  isolated  enamel  folds  (compare 
Tachyorjxtinae),  and  zygomatic  plate  not  completely  beneath  infraorbital 
foramen  (compare  Deomyinae). 

External  form  various,  but  never  highly  specialized  for  aquatic  life,  or  for 
underground  life;  but  either  generalized  or  presenting  various  degrees  of 
specialization  towards  arboreal  life.  In  one  case,  apparently  saltatorial 
{Notomys). 

As  thus  defined,  the  group  contains  the  genera  currently  referred  to  the 
subfamily,  and  also  the  genera  Crunomys,  Phloeomys,  Saccostomus,  Beamys,  and 
Eliurus,  which  will  be  discussed  below. 

HISTORY   OF  THE   CLASSIFICATION   OF  THE   SUBFAMILY 
FROM  1896 

(The  genera  not  regarded  as  valid  in  the  present  work  are  marked  *) 

1896.    In  1S96,  Thomas  proposed  a  classification  of  the  Order  Rodentia.    The 
Murinae,  as  here  understood,  contained  the  following  genera: 

Mus,   Linnaeus,    1758.    Type — Mus  musculiis.    (Used  in  a  broad  sense, 
equivalent  to  the  present  Rattus,  Mus,  Micromys,  Apodemus,  and 
many  others.  Apparently  included  Dasymys.)    Cosmopolitan  in  the 
Old  World. 



32  MURINAE 

GoLUNDA,  Gray,   1837.    Type — G.  cllioti,  Gray.    Indian.    (Included  also 
Pelomys,  Peters,  African.) 

CoNlLURUS,  Ogilby,   1838.    Type — C.  constructor.    (Synonym — Hapalotis, 
Lichtenstein,  1829,  preoccupied.)    Australian.    Included  apparently 

A'utoniys,  Meseinbrioiiiys,  Leporilliis,  etc. 
PiTHECHEiR,  Cuvier,  1838.    Type — P.  melanurus.    Indo-Malayan. 
AcoMYS,   GeofFroy,    183S.    Type — Mus  cahirinus.    African  and   Southern 

Palaearctic. 

Cricetomys,  Waterhouse,  1840.    Type — C.  gambianus.    African. 

^"A^■DELEURIA,  Gray,  1842.    Tvpe — Mus  oleroceus.    Indian. 
Nesokia,   Gray,    1842.    Type — Arvicola  indica.    Palaearctic,   and   as   then 

understood  (i.e.,  with  Bandicota),  Indo-Malayan. 

Arvicanthis,  Lesson,  1842.    Type — Lenimus  niloticus.    African. 
Saccostomus,  Peters,  1847.    Type — S.  campestris.    African. 
H.\P.\LOMYS,  Blyth,  1859.    Type — H.  longicaudatus.    Indo-Malavan. 
LoPHLTROMYS,   Peters,    1S74.    Type — Lasioinys  afcr.     African.     (Lasiomvs, 

Peters,  1866;  name  preoccupied.) 

EcHloTHRix,  Gray,  1S67.    Type — E.  leucura.    Celebes.    (Called  "Crauro- 
tfirix"  (Thomas),  on  the  assumption  that  Echiothrix  was  preoccupied.) 

Uromys,  Peters,  1S67.    Type — Mus  macropus  (=Hap(dotis  caudimaculatus). 
Australasian. 

Chiropodomys,  Peters,  1868.    Type — C.  penicillatus.    Indo-Malayan. 
Malacomys,  Milne-Edwards,  1876.   Type — M.  longipes.   African. 
M.\STACOMYS,  Thomas,  1882.    Type — M.fuscus.    Tasmania. 

*Chiri'ROMYS,  Thomas,  1888.    Type — C.forhesi,  from  New  Guinea.    Sub- 
sequently shown  to  be  a  subgenus  of  the  earlier  described 

PoGONOMYS,  Milne-Edwards,  1S77.  Type — P.  macrourus,  from  New  Guinea. 

Crateromy'S,  Thomas,  1895.    Type — C.  schadenbergi.    Philippines. 
C.'\RPOMYS,  Thomas,  1895.    Type — C.  melanurus.    Philippines. 

B.ATOMY'S,  Thomas,  1895.    Type — B.  granti.    Philippines. 
Referred  to  other  subfamilies  were: 

Phloeomys,     Waterhouse,     1839     (Phloeomyinae).      Type — P.     cumingi. 
Philippines. 

Eliurus,  Milne-Edwards,  iSSv    ("  Sigmodontinae"=Cricetinae.)    Tvpe — 
E.  mxoxinus.    Madagascar. 

Since  this  classification,  the  genus 

Dasy.mys,  Peters,  1875.    Type — D.  guiensii  (-^Mus  incumtus),  African,  has 
currently  been  given  generic  rank. 

1897.    Thomas   described    Crunomys   for   the    new   species  fallax,    from   the 
Philippines,  regarded  as  a  member  of  the  Ilydromyinae. 

Waite  erected  *Podanomali's  for  the  Australian  saltatorial  species  Hapa- 
lotis longicaudatus.    But  this  name  has  been  subsequently  shown  to 

be  antedated  by  Notomys,  Lesson,  1842. 

Waite    erected    *Thylacomys    for    the    Australian    species    Hapalotis 
ceriinus.    This  name  being  preoccupied,  was  replaced  in   1900  by 
*AscoPHARYNX,  Waite, 
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1898.  Thomas  erected  Mallomys  for  the  new  species  rothschildi  from  New 

Guinea.  (The  genus  has  recently  been  held  to  include  " Mtis" 
armandrillei,  Jentink,  a  (jiant  Rat  from  Flores,  not  represented  in 
the  British  Museum.) 

Thomas  erected  Lenomys  for  the  species  Mus  meyeri,  Jentink,  from 
Celebes. 

1902.  Thomas  erected  Muriculus  for  the  species  Miis  imberbis,  from  Abyssinia. 

Thomas  revived  Peters'  name  Pelomys,  1852  (t)'pe — Miis  fallax,  from 
.\frica),  for  the  African  species  which  had  previously  been  referred 
to  Golunda,  which  genus  was  thus  restricted  to  India. 

1903.  Thomas  erected  Anisomys  for  the  new  species  imitator  from  New 
Guinea. 

Thomas  erected  Hyomys  for  the  new  species  meeki  from  New'  Guinea. 
Miller  erected  *Lenothrix  for  the  new  species  canus  from  an  island  off 

Sumatra.    Kloss,  192 1,  and  other  authors  refer  it  to  Ratttis. 

1904.  Thomas  erected  Oenomys  for  the  African  species  Mus  liypoxanthus. 

1905.  Thomas  gave  generic  rank  to  the  small  Palaearctic  species  previously 
referred  to  Mus  in  which  the  posterointernal  cusp  of  the  upper  molars 

is  retained,  under  the  name  Micromy's,  Dehne,  1841  (type — M. 
(igilis  =  Mus  soricinus).  The  genus  as  then  understood  was  taken  to 
include  also  the  species  now  referred  to  Apodemus. 

Mearns  erected  Apomy's  for  the  new  species  hylocoetes  from  the 
Philippines. 

Mearns  erected  *Bullimus  for  the  new-  species  bagopus,  from  the 
Philippines ;  shown  by  Thomas  to  be  a  synonym  of  Rattus. 

Mearns  erected  Limnomy's  for  the  new  species  sibuanus  from  the  Philip- 
pines. It  is  not  represented  at  the  British  Museum,  not  dealt  with 

in  the  present  work  and  appears  to  be  a  synonym  of  Rattus. 

Mearns  erected  T.yrsomys  for  the  new  species  apoensis,  from  the 
Philippines.  It  is  not  represented  in  the  British  Museum  and  not 
dealt  with  in  the  present  work. 

1906.  Thomas  erected  .Mylo-MYS  for  the  new  species  cuninghatnei  from  Africa. 
Thomas  revised  the  Australian  Rats  which  had  previously  been  referred 

to  Conilurus,  which  was  restricted  as  now  understood. 

He  erected  Leporillus  for  Conilurus  apicalis. 

He  erected  *A.mmo.\iys  for  Mus  hirsutus  {=Hapalotis  gouldi);  and 

included  in  it  forms  subsequentlv  referred  to  ZY~omys  and  Laontvs. 
Ammomys  being  preoccupied  (a  synonvm  of  the  Microtine  genus 
Pitymys),  the  name  was  replaced  by  Mesembriomys,  Palmer,  the 
same  year. 

He  re\ived  Lesson's  name  Noto.mys,  type — Dipus  mitchelli,  1842 

(see  also  1897).  In  Notomys  he  included  Waite's  genus'^  AscopharyrLv." 
1907.  Thomas  revised  the  genus  Nesokia,  and  divided  it  into  three. 

He  revived  Grey's  name  Bandicota,  1873  (t)'pe — Mus  giganteus, 
Hardwicke;  Indo-Malayan). 

He  erected  *Gl"NOMYS  for  Xesokia  bengalensis. 
2 — Living  Rodents — II 
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Thomas  erected  Thamnomys  for  the  African  species  in  which  the 

posterointernal  cusp  of  the  upper  molars  is  retained  (type — Tham- 
nomys veiiustus,  Thomas).  It  contained  two  groups,  the  latter 

subsequently  separated  as  Grammomvs. 

Thomas  &  Wroughton  erected  Colomys  for  the  new  species  gosli)i<;i 
from  Africa. 

iyo8.  Thomas  showed  that  Kaup's  name  Apode.mus,  1829,  type — Miis  agrarius, 
must  stand  for  the  Palaearctic  Mice  previously  referred  to  Micromys 
(sec  1905).  The  genus  Micromys  has  been  retained,  and  restricted 
to  M.  miniitus,  the  name  Apodemtis  used  for  the  other  Palaearctic 

Field-Mice.    (Miller,  1912,  Cat.  Mamm.  West.  Europe,  and  others.) 

1909.  Thomas  revised  his  genus  " Ammomys"  =Mesembriomys. 
He  erected  Zyzomys  for  the  species  cirgiinis  (Australian). 

He  erected  L.'vomys  for  the  species  pedunculatiis  (Australian). 
Dollman  erected  Uranomys  for  the  new  species  ritddi  from  Africa. 
Thomas  erected  Beamys  for  the  new  species  hiridci  from  Africa. 

1910.  Miller  restricted  the  genus  Miis  to  those  forms  in  which  "the  mechanical 
scheme  of  the  molars  (is)  modified  by  the  elongation  of  crown  of 
anterior  tooth  until  it  forms  the  main  portion  of  toothrow  . . .  M.3  small 

and  tending  to  disappear."  As  thus  restricted  it  contained  only  the 
House-Mice  and  those  small  species  which  had  been  referred  to 

*Leggada,  Gray,  1837  (type — Miis  hooduga),  which  was  shown  by 
Miller  to  be  indistinguishable  from  Mus.  This  conclusion  was 

reached  by  Thomas,  1914,  Journ.  Bombay  Nat.  Hist.  Soc,  XXH, 

p.  682,  who,  however,  later  revived  "Leggada." 
Miller  gave  generic  rank  to  the  remainder  of  the  Rats  and  Mice  with 

a  less  modified  toothrow  which  had  been  formerly  referred  to  Miis, 

under  the  name  *Epimys,  Trouessart,  1881  (type — Mus  rattus).  It 
has  been  subsequently  shown  that  the  correct  name  to  be  used  for 
this  group  is  Rattus,  Fischer,  1775. 

Thomas  revived  Gray's  name  Pseudomys,  1832  (type — P.  aiistralis,  from 
Australia),  for  certain  Australian  species  considered  distinct  from 

Epimys  {  =  Rattus).  He  further  divided  it  into  subgenera,  each  of 

which  have  subsequently  been  given  generic  rank:  *Thetomys 
(Mus  iia?nis),  Gyomys  (Mus  novaelioUandiac).  and  Leggadina  (Mus 

forresti). 

Thomas  erected  *Desmomys  for  the  .\bvssinian  species  Pelomys 
harringtoni. 

Thomas  erected  Hybomys  for  the  African  species  Mus  univittatus,  and 

included  in  the  genus  Mus  triviigatus,  the  latter  subsequently 

separated  as  *T\pomvs. 
Osgood  erected  Zelotoaiys  for  the  African  species  Mus  liildigtirdeae, 

Thomas. 

Thomas  erected  *Bunomys  for  the  species  Mus  coclcstis,  from  Celebes. 
It  is  regarded  bv  Tate,  1936,  as  an  offshoot  of  the  Rattus  chrysocomus 

group. 
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Thomas  erected  *STENOMys  for  the  species  Mus  verecundus  and  its  allies irom  I\e\v  Guinea. 

Thomas  erected  *Cyromys  for  the  species  Mus  imperator  and  Mus  rex from  the  So  omons;  Tate  suggests  that  it  is  Uromys,  and  RCimmler refers  it  to  that  genus. 

191 1.    Miller  erected  Tryphomys  for  the  nexv  species  adustus  from  the  Philin- pmes.    It  IS  not  represented  in  the  British  Museum  and  not  dealt with  in  the  present  book. 

Jentink  erected  Lorentzimys  for  the  new  species  noulmysii  from  New Guinea.    It  is  not  represented  at  the  British  Museum,  and  not  dealt with  in  the  present  work. 

Thomas  erected  Haeromys  for  the  species  Mus  mar^arettae  and  allies 
(Indo-Malayan  islands),  stated  to  be  like  Chiropodomys,  but  with  no posterointernal  cusp  in  the  upper  molars 

Thomas  erected   *Typomys  for  the  African  species  Mus  trivirgatus previously  referred  to  Hybomys  (see  1910).    Ingoldby  considers  it  a synonym  of  Hybomys,  1929,  and  in  this  he  has  been  followed  hx Hayman.  - 

Thomas  revised  certain  Field-Rats  from  India  previously  included  in Mus,  and  subsequently  in  Epimvs  ( ̂Ratttis). 
He  erected  Mill.^rdia  for  Mus  meltada.  Gray 
He  erected  Hadromys  for  Mus  humei,  Thomas   ' 
He  erected  *Grypomys  for  Mus  gleadozvi,  Murray He  erected  Pyromys  for  the  new  species  pnestleyi  from  Sind 

1912.    V^'roug^^ton  erected  *Cremnomys  for  the   new  species  cutchirus  from 

1914-  Thomas  erected  *Leggadilla  for  certain  Indian  Mice,  previously \^i<^rrtd  to  " Leggada."    {Typt-Musp/atvthrix.)  ̂   " 
Fnck  erected  Stenocephalemys  for  the  ne^^  "species  a/huc.udata,  from Abyssinia. 

1915.  Thomas  divided  the  African  species  of  Ep:mys  ( =Rattus)  into  subgenera based  on  mammary  formula.  All  his  names  have  subsequemlv  been given  generic  rank.  ^ 
He  erected   Aethomys,  type—Mus  liindei. 

*Mastomys,  type~Mus  coucha. 
*Praomys,  type— Mm  tuUbergi. 

„,  *Myomys,  lype~Mus  colonus. 
Ihomas  revised  his  genus  Thamnomys,  and  erected  Gr.ammomys  for those  species  in  which  the  posteroimernal  cusp  of  the  upper  molars IS  becoming  reduced  {typt~Mus  dolichurus.  Smuts).    Hollister  1910 

regards  it  as  a  .synonym  of  Thamnomvs.    It  is  here  retained      ' 
Ihomas  erected  Coelomys  for  the  new  species  mavori  from  Ceylon 

1916.    Robinson  &  Kloss  erected  *Oromys  for  the  new  species  croaduroides trom  Sumatra.     This  name  being  preoccupied,  it  was  replaced,  iqiS 
by  Mycteromys,  Robinson  &  Kloss.  '    v     . 
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Thomas  revised  the  African  Rats  w  hich  had  previously  been  referred  to 
Arvicanthis. 

He  erected  Rhabdomvs,  for  Mus  piiiiulio. 

He  followed  Heller  in  giving  generic  rank  to  Trouessart's  sub- 
genus   Lemniscomys,    1 88 1    (type — Mns   barbarus).     He    restricted 

Anicmiliis  to  the  testiciilaris  group. 

Thomas  erected  *Diplothrix  for  his  species  Lcnotlirix  legatus  from 
Liukiu  Islands. 

'I'homas  erected  Dacnomys  for  the  new  species  millardi  from  East  India. 
1917.    Thomas  erected  *Guyia  for  his  species  MillanUa  kathleenac  fron  Burma. 

Kloss  erected  *Tautatus  for  the  new  species  thai  from  Siam. 
Thomas  erected  *DloiviYS  for  a  new  species  cnimpi,  based  on  one  broken 

skull,  with  much  worn  teeth,  the  external  characters  of  which  are 

unknown.    It  is  here  regarded  as  unidentifiable. 
1920.  Thomas  erected  Thallomys  for  certain  African  species,  separating  them 

from  Rati  us,  subgenus  Aethomys.    (Type — Mus  nigricauda.) 

Thomas  erected  *Ochromys  for  the  African  species  Mus  woosiianii, 
Schwann,  separating  it  from  Ratlus. 

1 92 1.  Miller  &:  Hollister  erected  Eropeplis  for  the  new  species  canus  from 
Celebes. 

Miller  &  Hollister  erected  Melasmothrix  for  the  new  species  naso  from 

Celebes;  it  is  not  represented  in  London  and  is  not  dealt  with  in  the 

present  work. 

1922.  I'homas  erected  Nesoromys  for  his  species  Steiiomvs  ceramicus  from Ceram. 

Thomas  revised  those  Rats  previously  referred  to  Uromys. 

He  erected  Melomys  (type — Uromys  rufescetn)  for  the  smaller 

species. 
He  erected  *Solomvs  for  the  species  U.  saplcntis  from  the 

Solomon  Islands.  This  species  is  regarded  as  a  subgenus  of  Melomys 

by  Riimmler,  1936.  In  Rummler's  revision  of  the  genus  Melomys, 
19V',  two  new  subgenera  are  proposed,  Paramelomvs  and  *Pogono- 
melomys. 

1924.  De  Beaux  erected  *Komemys  for  the  new  species  isseli  from  an  island 
in  Lake  Victoria  (Africa).  It  is  regarded  as  a  subgenus  ot  Pelomys 

by  Hatt  and  G.  Allen. 
Ognev  divided  the  Palaearctic  genus  Apodemus  into  two,  erecting 

*Sylvaemus  for  Mus  sylvaticus  and  restricting  Apodemus  to  the 
agrarius  group.  He  gave  no  list  of  species  to  give  an  idea  of  the 

limits  of  either  "genus."  Forms  referred  by  Vinogradov  to  " Syl- 

vaennis"  do  not  agree  with  those  referred  by  Thomas  to  " Neinomys" 
(below). 

Thomas  divided  the  Palaearctic  genus  Apodemus  into  two  subgenera, 

proposing  *Nemomys  for  Mus  sylvaticus.  See  remarks  under 
Sylvaemus,  above. 

1925.  Thomas  erected  Chiromyscus  for  his  species  Mus  cliiropus,  from  Burma. 
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iChiro-         The  species  had  been  referred  by  Wroughton  to  Ilaeromys  in  the 
myscus)  Indian  Mammal  Survey. 

Thomas  erected  IIylknomys  for  the  new  African  species  callezuaerti. 

1926.    Thomas   revised   the   .African   species   previously   included    in  Ratlus. 

Aethomys  and  *Praomys  were  discussed,  and  given  generic  rank  (see 
1915)- 

He  erected  *Stochomys  for  Dasymys  longicaudatus,  Tullberg. 

He  erected  *Dephomys  for  Mm  defua,  Miller. 
He  erected  *Hylomyscus  for  Epimys  aela,  Thomas,  and  related 

forms. 

1928.  Dukelski  erected  *Alsomys  for  "Mus  syhaticus  major"  {^Apodemus 
speciosus  major). 

Osgood  erected  Nilopegamys  for  the  new  species  plumbeus  from 
Abyssinia;  it  is  not  represented  in  London,  and  not  dealt  with  in 

the  present  work. 
1933.  Stein  erected  Macrcromys  for  the  new  species  elegaus  from  New  Guinea. 

1934.  Taylor  erected  *Insulaemus  for  the  new  species  calamianensis  from  the 
Philippines.    It   is  regarded   by  Tate  as  probably  a  synonym  of 
Chiropodomys. 

1935.  Troughton  erected  *Unicomys  for  the  new  species  ponceleti  from  the 
Solomon  Islands.    It  is  regarded  as  a  synonym  of  Melomys,  subgenus 
Solomys  by  Riimmler,  1936. 

1936.  Sody  erected  *Maxomys  for  Mus  bartehi  from  Java  {  =  Rattus  bartehi). 

OUTLINE  OF  CLASSIFICATION  HERE  ADOPTED 

Not  including  a  few  genera  not  represented  at  the  British  Museum,  the 
most  important  of  which  are  Lorentzimys  and  Melasmothrix,  I  have  retained 

seventy-one  genera  in  this  subfamily,  though  some  of  these  are  very  doubtfully 
distinguishable  from  Rattus.  Below  is  a  list  of  these  genera  and  the  principal 
species  referred  to  them. 

Group  Eliiiri 
Genus  i.    Eliurus,  Milne-Edwards. 

Principal  species:  E.  myoxinus  group  (all  named  forms). 

Group  Anisomyes 

Genus  2.    Anisomys,  Thomas. 

Sole  species:  A.  imitator. 

Group  Mures  (remainder  of  subfamily) 

Posterointernal-cusp  Section 

((jeneralized  complex-toothed  types) 

Genus  3.    Hap.\lomys,  Blyth. 
Principal  species :  //.  longicaudatus. 
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Gtnus  4.    PoGONOMYs,  Milne-Edwards  (as  revised  by  Riimmler). 
Subgenus  Pogunomys:  P.  macrourus,  P.  molHpilosus,  P.  syhwstris. 
Subgenus  Chiruromys :  P.  forbesi,  P.  hiiiil/i.  P.  vates. 

Genus  5.    Lenomys,  Thomas. 
Principal  species:  L.  mayeri. 

ticnus  6.    Chiropodomys,  Peters. 

Principal  species:  C . gliroidcs  group  (all  named  forms,  except  (?)  C.fiilviis). 

Genus  7.    V.^^ndeleuria,  Gray. 
Principal  species:  V.  oleracea  group  (all  named  forms). 

Genus  8.    Micromys,  Dehne. 

Principal  species:  M.  miniitus  and  races. 
Genus  9.    Apodemus,  Kaup. 

Principal  species:  A.  mystacinus  group;  A.  sylvaticus  group,  with  flavi- 
collis,  etc.;  A.  geisha  group;  A.  speciosus  group,  with  semotiis  and 

gurkha;  A.  agrarius  group. 
Genus  10.    Tham.nomys,  Thomas. 

Principal  species:  T.  vemistus  group;  T.  rutihins  group. 
Genus  1 1 .    Grammomys,  Thomas. 

Principal  species:  G.  dolicliuriis  group  (all  named  forms  except  perhaps 
niddl). 

(Specialized  usually  simpler-toothed  types) 

(lenus  12.    Carpomys,  Thomas. 

Principal  species:  C.  melanin  lis  group;  C.  pluuiiriis  group. 
Genus  13.    Batomys,  Thomas. 

Principal  species :  B.  granti. 
Genus  14.    Pithecheir,  Cuvier. 

Sole  species:  P.  melanurus. 
Genus  15.    Cr.ateromys,  Thomas. 

Sole  species:  C.  schadenhergi. 
Genus  16.    Hyomys,  Thomas. 

Principal  species:  H.  mccki. 
Genus  17.    Mallomys,  Thomas. 

Principal  species:  M.  rotlisc/iildi;  (?)  M.  aiiiiaiidvillii  (not  seen). 
Genus  iS.    Conilurus,  Ogilby. 

Principal  species:  C.  albipcs  group;  C.  penicillatus  group. 
Genus  19.    L.\omy.s,  Thomas. 

Principal  species:  L.  pedunciihitiis\  L.  woodwardi. 
Genus  20.    Zyzomys,  Thomas. 

Sole  species:  Z.  argiinis. 
Genus  21.    Mesembriomys,  Palmer. 

Principal  species:  M.  goiildi  group;  M.  macrurus  group. 

Ratlus  Section  (no  po.sterointernal  cusp) 

Genus  22.    Oenomys,  Thomas. 

Principal  species:  O.  Iiypoxanthus  group. 



Genus  23.    Mylomys,  Thomas. 
Principal  species :  AI.  cunin^hamci  and  races. 

Genus  24.    D.'vsymys,  Peters. 
Principal  species:  D.  incomtiis  group. 

Genus  25.    Auvicanthis,  Lesson. 
Principal  species:  A.  niloticiis  group  (all  named  forms). 

Genus  26.    Hadromys,  Thomas. 
Sole  species:  H.  hnmei. 

Genus  27.    Pfxomys,  Peters. 
Principal  species: 

Subgenus  Pelomys:  P.  fallax  group. 
Subgenus  Desmomys:  P.  harringtoni  group;  (?)  P.  rex. 
Subgenus  Komemys:  P.  isseli. 

Genus  28.    Lemniscomys,  Trouessart. 
Principal  species :  L.  barbarus  group ;  L.  striatus  group ;  L.  griselda  group. 

Genus  29.    Rhabdomys,  Thomas. 
Principal  species:  R.  pumilio  and  races. 

Genus  30.    Hybomys,  Thomas. 
Principal  species:  H.  unkittatus  group;  //.  trivirgatus  group. 

Genus  31.    Millardia,  Thomas. 
Principal  species :  M.  meltada  group ;  M.  kathleenae  group ;  M.  gleadmoi 

group. 
Genus  32.    Pyromys,  Thomas. 

Sole  species :  P.  priestleyi. 
Genus  33.    D.ACNOMYS,  Thomas. 

Principal  species:  D.  millardi  group. 
Genus  34.    Eropeplus,  Miller  &  Hollister. 

Sole  species :  E.  canus. 
Genus  35.    Stenocephalemys,  Frick. 

Sole  species :  S.  albocaudaia. 
Genus  36.    Aethomys,  Thomas. 

Principal  species:  A.  walambae,  A.  chrysophilus,  A.  kaiseri. 
Genus  37.    Thallomys,  Thomas. 

Principal  species:  T.  namaqtietisis  group;  7'.  tiigricauda  group. 
Genus  38.    Rattus,  Fischer. 

Principal  species: 
Subgenus  Rattus  (classification  based  on  that  of  Tate,  1936). 

R.  haluensis  group;  R.  macleari  group;  R.  tiativittatus  group;  R. 
blanfordi  group;  R.  cutchiciis  group;  R.  canus  group,  with  legatus; 
R.  rattus  group,  with  vicerex,  tanezumi,  gestri;  R.  norvegicus  group; 
R.  Iioffmani  group ;  R.  concolor  group ;  R.  miilleri  group ;  R.  .xanthurus 
group,  with  domiiiator,  bontanus,  everetti,  luzonicus,  bagopus,  etc. ; 
R.  chrysocomus  group;  R.  coelestis  group;  R.  confuciamts  group,  with 
htiatig,  lepclia,fukescens,  (?)  andersoni,  (?)  musschenbroekii;  R.  cremori- 
venter  group,  with  (?)  beccarii  (not  seen);  R.  zvhiteheadi  group; 
R.  baeodon  group;  R.  lepturus  group;  R.  eha  group;  R.  bartehi  group; 
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fRaiius)  R.  rajah  group,  with  surifer,  helhoaldi,  inflatiis,  mot,  etc.;  R.  edwardsi 

group,  with  sabanus,  vociferans,  etc. ;  R.  boiversi  group,  with  mac- 
kenziei;  R.  berdmorei  group,  with  manipuhis;  R.  leucopiis  group; 

R.  vcrecundus  group;  R.  tiiobc  group;  R.  tunnevi  group,  with  mel- 
riUeiis,  ciilmoriiin,  sordidiis,  collctti,  conaUis,  woodivardi  and  villosis- 
simiis;  R.  fiiscipes  group,  with  assiiiiilis,  grcvi,  iiiaiiittiliix,  iiHJiidraiiieiis, 
vellerosiis,  velutiinis,  and  hitreohis. 

Subgenus  Stochontvs:  R.  lungicaudatiis  group. 

Subgenus  Praomys:  R.  tnllbeygi  nixtup. 
Subgenus  Hxlonivscus:  R.  aeta  group,  with  sttlla,  alleiii,  etc. 
Subgenus  Deplionivs:  R.  defiia  group. 

Subgenus  Myomys  :  R.  verreaiixi  group  (albipes,  brockiuani ,  juinatiis,  daltoni, 
ciiigohmsis,  shortridgei,  etc.). 

Subgenus  Mastoniys:  R.  concha  group,  (?)  R.  pciiiaiiiis. 
Subgenus  Micaelamvs:  R.  granii  siroup. 

Subgenus  Ochroiiiys:  R.  zvoosiuiiiii. 
Genus  39.    Gyomys,  Thomas. 

Principal  species:  G.  norachoUaiidiae,  etc. 
Genus  40.    Leporillus,  Thomas. 

Principal  species:  L.  apicalis,  L.  coiiditor  (the  last  not  seen). 
Genus  41.    PsF.UDOMYS,  Gray. 

Principal  species: 
Subgenus  Pseudomys:  P.  iiustralis  group. 
Subgenus  Thetoinvs:  P.  nanus  group. 

Genus  42.    Apomvs,  Mearns. 
Principal  species:  A.  hvlococtcs  group  (including  datac). 

Genus  43.    Mfxomys,  Thomas. 
Principal  species: 

Subgenus  Paraincloinvs:  .1/.  Iczipcs  group. 

Subgenus  Meloinys:  M.  porciihis  group;  M.  cerz'inipes  group;    M.  briiijnii 

group. 
Subgenus  Soloinys:  M.  sapienlis;  M.  poncclcti  (not  seen). 

(Classification  based  on  that  of  Riimmler,  1938) 

Genus  44.    Uromys,  Peters. 
Principal  species:  U.  neobritanuicus  group;  L  .  caudiinncnlalus  group,  with 

aiiak;  U.  imperator  group,  with  rex. 

Genus  45.    CoEL(.)MYS,  Thomas. 
Principal  species:  C.  //((/lO)/ group. 

Genus  46.    Malacomys,  Miine-iulvvards. 
Principal  species:  M.  longipcs,  M.  edwardsi. 

Genus  47.    Haeromys,  Thomas. 

Principal  species:  H.  inargaretlae. 
Genus  48.    Chiromyscus,  Thomas. 

Sole  species:  C.  chiropus. 

Genus  49.    Zelotomys,  Osgood. 

Principal  species:  Z.  hildegardeae  group. 



Genus  50.    Muriculus,  Thomas. 

Sole  species:  M.  imherhis. 
Genus  51.    Hylenomys,  Thomas. 

Sole  species;  H.  calleivaerii. 
Genus  52.    Mus,  Linnaeus. 

Principal  species: 
Subgenus  Mm:  M.  miisailiis  group;  M.  booduga  group,  v\itli  thai,  pahari, 

and  others;  M.  biifo  group,  with  triton;  M.  minutuidi's  group,  with 
belliis,  etc. ;  M.  tenellus  group,  with  dcserti. 

Subgenus  Leggadilla:  M.  platythrix  group. 
Genus  53.    Mycteromys,  Robinson  &  Kloss. 

Sole  species :  M.  crociduroides. 
Genus  54.    Leggadin.a,  Thomas. 

Principal  species:  L.  forresti  group;  L.  delicatida  group. 
Genus  55.    CoLOMYS,  Thomas  &  Wroughton. 

Principal  species :  C.  goslingi  and  races. 
Genus  56.    Macruromys,  Stein. 

Principal  species:  M.  elegans  (not  seen);  M.  major. 
Genus  57.    Nesoromys,  Thomas. 

Sole  species:  A',  ceramicus. 
Genus  58.    Crunomys,  Thomas. 

Sole  species :  C.  fallax,  C.  melanius. 

(Specialized  and  distinct  offshoots) 

Genus  59.    Lophuromys,  Peters. 

Principal  species:  L.  woosnami  group;  L.  sikapiisi  group,  with  aquilus, 

flavopimctatus,  etc. 
Genus  60.    NoTOMYS,  Lesson. 

Principal  species:  A^.  longicaudaUts  group;  A^.  initchelli  group. 
Genus  61.    M.a.st.'vcomys,  Thomas. 

Principal  species :  M.  fuscus. 
Genus  62.    Golunda,  Gray. 

Principal  species:  G.  ellioti  and  races. 
Genus  63.    Echiothrix,  Gray. 

Principal  species:  E.  leucura. 
Genus  64.    AcoMYS,  Geoffroy. 

Principal  species:  A.  subspinusus  group;  A.  caliirimis  group;  A.  russatus. 
A.  zvilsoni,  and  others. 

Genus  65.    Uranomvs,  Dollman. 

Principal  species:  L".  ruddi  group  (all  named  forms). 
Genus  66.    B.fVNDicoTA,  Gray. 

Principal  species :  B.  hengalensis  group ;  B.  gracilis  group ;  B.  indica  group. 
with  savilei;  B.  gigantea  group. 

Genus  67.    Nesokia,  Gray. 
Principal  species:  N.  indica  and  races. 



Genus  6S.    Beamys,  Thomas. 

Principal  species:  B.  major,  B.  Iiindei  onlv. 
Genus  69.    Saccostomus,  Peters. 

Principal  species:  S.  campestris  group  (all  named  forms). 
Genus  70.    Cricetomys,  Waterhouse. 

Principal  species:  C.  gainbianus  and  races. 
Genus  71.    Phloeomys,  Waterhouse. 

Principal  species:  P.  ciimingi,  P.  palliiliis  only. 

Named  genera  unrepresented  in  London  include  Mclasmothrix  iiasu, 

e\idently  near  Echiothrix;  Lorentzimys  nouhiiysii,  evidently  near  Raft  us;  Nilo- 

pegcmivs  phimbeiis,  evidently  near  Rattus;  and  Limnomys,  Tarsomys  and  Tr\- 
phontys,  all  of  which  are  probably  not  distinguishable  from  Riittus. 

DISCUSSION 

As  regards  the  evolution  of  the  Murinae,  some  authors  appear  to  consider 
them  otTshoots  of  the  Cricetinae,  which  have  developed  an  extra  (third)  row 
of  cusps  on  the  upper  molars.  Hinton  (Monograph  of  Voles  and  Lemmings, 

pages  122,  123,  1926)  takes  the  view  that  the  "JNIuridae,  and  indeed  all  the 
Simplicidentate  Rodents,  have  descended  from  ancestors  with  brachyodont 

multi-tuberculate  molars,  in  which  the  tubercles  both  in  upper  and  lower  molars 
were  triserially  arranged.  ...  In  the  most  primitive  .  .  .  Murinae,  the  transverse 
complication,  occasioned  by  the  triserial  arrangement  of  the  tubercles,  is  more 

completely  preserved  than  in  other  subfamilies."  It  is  not  the  purpose  of  this 
work  to  enter  into  an  argument  as  to  which  of  the  two  views  is  correct,  but  it 

should  be  stated  that  the  view  is  here  held  that  the  Murinae  present  the  most 
archaic  branch  of  the  family.  It  is  suggested  that  their  presence  in  Australia 
indicates  that  they  are  an  extremely  ancient  group.  The  theorv  that  a  section 
of  them  evolved  there,  rather  than  it  arrived  there  from  Southern  Asia  as  is 

usually  accepted,  is  put  forward  in  Volume  I. 
In  an  attempt  to  revise  the  genera  into  natural  groups  which  can  be  keyed 

for  identification  purposes,  a  few  words  are  necessary  on  certain  characters 
which  have  been  used.  The  presence  or  absence  of  the  posterointernal  cusp, 
T.7,  in  the  first  and  second  upper  molars,  has  been  used  as  a  generic  character. 

This  cusp  is  present  in  such  a  comparatively  small  number  of  genera  and 
species,  that  I  think  it  must  undoubtedly  be  used  as  an  important  generic 

character,  even  bearing  in  mind  that  occasionally  it  may  appear  in  genera  w-hich 
are  normally  without  it.  When  this  occurs,  the  cusp  in  question  is  about  to 
become  suppressed,  and  is  minute;  but  in  genera  here  regarded  as  possessing 

the  cusp,  it  is  strong,  well-developed,  and  not  obliterated  until  old  age,  with 
the  exception  of  the  African  Grammomvs  in  which  it  is  constantly  present  in 
the  young,  so  far  as  I  have  seen,  but  always  appears  about  to  become  suppressed. 

I  have  also  used  as  a  generic  character  extreme  reduction  of  the  fifth  finger, 

which  occurs  in  some  .African  genera  as  M\Iom\s,  Lcmniscumys,  and  Pelomvs, 
until  this  finger  loses  its  claw  and  apparently  becomes  vestigial.  It  may  be 

argued  that  this  is  inconsistent  as  1  have  not  retained  genera  like  Scartiirus 



(Dipodidac),  Marmotops  (Sciuridac),  and  others,  which  are  based  on  the  absence 
or  presence  of  a  functionless  digit.  My  reason  for  this  is  that  in  all  Scarturus-Wkc 
Dipodidae,  i.e.,  in  all  specialized  saltatorial  members  of  the  family,  the  digit 

which  has  become  suppressed  in  "Scartiirus"  has  long  ceased  to  have  any 
functional  importance,  and  it  appears  that  it  is  only  a  matter  of  time  before  the 

Allactaga  Jerboas  should  lose  both  the  functionless  lateral  digits;  in  "Marmotops" 
(with  a  minute  thumb),  as  against  Marmota  (without  a  minute  thumb),  it  is 
pointed  out  that  nearly  every  living  Squirrel  except  Cynomys  is  at  the  point  of 
losing  the  thumb.  But  in  Mice  there  appears  no  reason  why  the  fifth  finger 
should  become  so  reduced  as  to  be  apparently  valueless  in  a  few  genera,  whereas 
in  the  vast  majority  of  forms  it  is  a  well-developed  functional  digit.  It  is 
therefore  in  my  opinion  a  valid  generic  character. 

Many  zoologists  with  whom  I  have  had  conversation  appear  to  be  of  the 
opinion  that  there  are  far  too  many  generic  names  which  have  been  given  to 
groups  of  doubtful  value.  The  classification  proposed  here  reduces  many 
names  to  subgenera  or  synonymy;  the  only  alternative  is  to  give  each  specific 
group  a  generic  name,  which  appears  as  unnecessar}'  as  it  is  inconvenient. 
For  instance,  in  the  genus  Rattiis,  containing  over  three  hundred  forms  as 
currently  understood  (and  over  five  hundred  as  here  understood),  there  are 
to  be  found  types  which  appear  very  distinct  from  each  other.  At  the  same 
time  these  groups  appear  to  be  connected  by  forms  which  are  intermediate  in 
character.  Tate,  1936,  has  divided  the  Indo-Malayan  and  New  Guinea  species 
into  some  fifteen  specific  groups;  either  each  of  these  will  have  to  receive  a 
generic  name,  or  many  names,  particularly  .\frican,  which  are  currently 
accepted  as  full  genera,  and  which  are  based  on  characters  which  in  many 
cases  occur  over  and  over  again  in  Indo-Malayan  Rattus,  will  have  to  be 
synonymized  with  Rattus  from  which  they  were  originally  divided,  as  hav- 

ing no  characters  whatsoever  to  separate  them  from  some  branch  or  other 

of  the  genus  Rattus,  except  the  valueless  character  that  they  "come  from 
Africa." 

No  name  based  on  mammary  formula  is  here  retained,  unless  there  is  some 
very  clear  character  that  occurs  with  it  that  will  separate  it  from  Rattus.  A 
glance  at  the  table  I  have  compiled  when  dealing  with  the  genus  Rattus  (below) 
show  that  the  formulas  3 — 3  =  12,  2 — 3  =  10,  3 — 2  =  10,  2 — 2  =  8,  i — 3=8,  i — 2 
=  6,  and  o — 2=4,  occur  within  this  genus  in  forms  that  have  never  received  a 
generic  name.  And  how  to  base  generic  names  on  the  mammary  formulas  of  an 
assemblage  such  as  this,  with  intermediates  occurring  from  one  extreme  to  the 
other,  and  different  formulas  occurring  in  a  single  specific  group,  is  not  clear. 

'1  he  number  of  roots  of  M.i  has  also  been  used  as  a  generic  character  for 
African  Rattus.  It  must  be  stated,  therefore,  that  typical  Rattus  has  M.i 
5-rooted,  but  it  is  by  no  means  a  constant  character  throughout  Indo-Malayan 
Rattus;  for  instance,  Rattus  rajah  has  M.i  3-rooted,  as  in  several  groups  of 
African  Rattus  which  have  received  generic  names. 

The  characters,  or  rather  lack  of  characters,  of  all  genera  1  have  reduced  to 
synonymy  or  subgenera,  will  be  discussed  fully  below. 

I  have  divided  the  subfamily  into  three  generic  groups,  two  of  which  contain 
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a  single  isolated  genus,  Eliiirus  and  Aiu'soiiiys  respectively,  the  third  eontaining the  whole  of  the  remainder. 

Winge,  1934,  in  his  classifieation  of  tiie  (^rder  Rodentia,  divides  the  whole 

of  the  Muridae  into  three  major  groups;  Riiizomyini,  C'ricetini,  and  Murini. 
His  first  character,  dividing  his  Rhizomyini  from  the  rest,  is  "M.i  not  or  little 
larger  than  M.2"  (and  in  this  branch  he  includes  Rhizomys,  Tachyoryctes,  and 
all  Rats  from  Madagascar);  whereas  in  the  other  subfamilies,  M.i  has  become 

larger  than  I\1.2. 

While  this  character  does  not  hold  good,  apparently,  tor  all  C'ricelinae,  it  is 
an  interesting  fact  to  note  that  in  all  the  Murinae,  with  two  exceptions  only, 
Eliiirus  (which  may  not  belong  in  the  subfamily,  and  is  transferred  here  largely 
for  convenience)  and  Anisomys,  this  character  is  present,  and  M.3  is  always 
more  reduced  in  elements  than  M.i,  characterized  by  the  invariaiile  absence 

of  the  centre  front  cusp,  T.3. 
The  ancestral  Murine  might  be  held  to  conform  to  the  following  hypothetical 

dentition:  M.i  not  larger  than  M.2,  and  M.3  not  smaller  (cf.  Elinnis);  all  three 

rows  of  cusps  of  upper  molars,  including  the  posterointernal,  fully  developed, 

and  probably  with  several  subsidiary  cusps  present,  as  can  be  traced  to-day  in 
primitive  forms  as  Apodeimts,  etc.  Possibly  an  extra  lamina  anteriorly,  as  may 
be  suggested  in  some  species  of  Miis,  and  in  Leggadina,  in  the  first  molar 
(according  to  Ilinton,  the  primitive  Murine  contained  molars  with  no  less  than 
seventeen  tubercles);  lower  molars  with  all  three  rows  of  cusps  fully  developed 

(cf.  Ilapahmvs),  and  probably  with  an  extra  lamina  posteriorly,  as  in  Hyomys 

and  Phloeomvs  (corresponding  to  the  "terminal  heel"  in  most  modern  genera). 
The  loss  of  cusps  and  tendency  towards  laminate  dentition  in  Raltiis  (many 

progressive  species),  Uromys,  and  others  which  are  here  called  "simple-toothed" 
is  here  held  to  be  specialization  from  such  forms  as  T/ialloiiiys  and  many  others 

in  which  the  cusps  are  well  developed  and  angular,  in  that  it  seems  to  be  a 

step  towards  the  complete  simplification  of  molars  found  in  some  outlying 
families  of  Rodentia  in  which  all  ridges  and  cusps  of  the  molars  are  lost, 

as  Aplodontiidae,  Geomyidae,  Ctenodactylidae,  Octodontinae.  In  Miller  & 

Gidley's  classification,  in  support  of  the  view  that  this  type  of  tooth  is  a  highly 
specialized  one,  may  be  noticed  that  the  primitive  Aplodontoid  family,  the 

Allomyidae,  Miocene,  has  a  complex  dental  pattern,  "the  tritubercular  structure 
of  upper  teeth  evident  in  unworn  crowns,  protoconule  and  metaconule  large 
functional  cusps  in  M.i  and  M.2,  mesostyle  appearing  in  hypsodont  forms  as 

a  conspicuous  median  rib  on  outer  surface  of  crown,"  etc.,  whereas  the  modern 
Aplodontiidae  are  noted  as  with  "Cheekteeth  growing  from  persistent  pulp, 
the  unW'Orn  cap  showing  evident  pattern  of  Alloiiiys  type,  this  soon  wearing 

away  and  leaving  a  simple  enamel  ring." 
Taking  the  genera  of  Murinae  one  by  one,  we  come  first  to  the  two  genera 

in  which  M.2  has  retained  its  primitive  character,  and  is  equal  to  M.i,  both  in 
size  and  elements,  retaining  a  complete  foremost  lamina.  These  two  genera 
are  here  each  referred  to  a  separate  generic  group. 

Eliurus,  if  rightly  referred  to  the  present  group,  is  the  most  primitive  of 
the  two,  and  the  most  isolated;   in  fact,  it  might  form  a  separate  subfamily 



within  the  IMuridac.  M.2  is  as  large  as  M.i,  and  M.3  has  become  in  no  way 
reduced,  being  as  large  as,  or  even  larger  than,  M.2.  The  molars  are  a  series 
of  transverse  plates,  as  occurs  elsewhere  in  the  subfamily  in  the  genera  Nesokia 

and  I'/iloeoiiivs;  they  appear  to  be  cut  in  this  condition.  As  in  most  Muridae 
from  Madagascar  (and  in  some  from  Africa),  the  jugal  bone  is  long,  and  has 
not  become  much  reduced.  According  to  Tullberg,  the  tongue  has  three 
papillae  circumvallatae,  whereas  in  all  other  Muridae  examined  by  this  author, 
except  Gymtniromys  (Gymnuromyinae,  also  from  Madagascar)  and  Cricetomys 
(Murinae),  both  of  which  have  three,  and  Tachyoryctes  (Tachyoryctinae)  and 
Myospalax  (Myospalacinae)  (each  with  two),  the  number  is  one.  That  too 
much  attention  must  not  be  paid  to  this  character  is  indicated,  however,  by 
the  fact  that  according  to  this  author  the  Sciurine  genus  Petaiirista  has  none, 
whereas  in  the  closely  allied  Pteromys  there  are  three.  The  few  species  of 
Eliurus,  confined  to  ISladagascar,  appear  closely  allied  to  each  other,  and  are 
rather  Dormouse-like  in  external  appearance. 

Anisomys  from  New  Guinea,  here  regarded  as  type  of  a  separate  generic 
group,  should  perhaps  also  be  referred  to  a  distinct  subfamily  from  other 
Murinae.  The  characters  of  this  extraordinary  genus  have  in  my  opinion  been 
greatly  underrated.  There  is  one  species,  A.  imitator,  from  New  Guinea.  The 
greatest  specialization  of  this  Rat  is  the  extraordinary  formation  of  the  lower 
incisors,  which  are  so  compressed  that  the  width  of  the  pair  is  equal  only  to 
that  of  one  of  the  upper  incisors,  which  appears  unique  in  the  whole  Order, 

though  the  Neotropical  Cricetine  "Fishing-Rat"  Anotomys  possesses  a  sug- 
gestion of  it.  The  toothrows  are  shortened  in  Anisomys ;  the  palate  is  lengthened ; 

the  incisive  foramina  are  extremely  shortened,  a  rare  character  in  the  subfamily; 
the  lower  incisor  root  forms  a  prominent  process  on  the  mandible  next  to  the 
condylar  process,  which  is  also  a  rare  character  in  Murinae.  The  cheekteeth 
are  never  strongly  cuspidate;  in  the  adult  they  lose  all  traces  of  the  original 
pattern,  which  appears  to  be  considerably  different  from  other  Murinae  examined. 
M.2,  as  already  stated,  is  not  reduced  in  elements,  and  has  the  front  lamina 
complete.  M.3  has  here,  however,  become  reduced,  so  that  the  genus  is  in 
this  respect  more  progressive  than  Eliurus.  The  bullae  of  Anisomys,  as  in  many 
Indo-Malayan  and  Australasian  Rats,  are  much  reduced.  Externally,  the  size 
is  relatively  large,  one  of  the  larger  members  of  the  Murinae;  the  tail  is  poorly 
haired,  with  coarse  scales;  the  hindfoot  appears  more  or  less  arboreal. 

The  remaining  genera  agree  in  the  character  that  the  foremost  lamina  of 
M.2  is  never  complete. 

They  may  be  divided,  partly  for  convenience,  into  three  great  sections: 
those  retaining  the  posterointernal  cusp  and  having  no  extreme  specialization 
of  molars,  i.e.,  those  in  which  no  reduction  of  the  main  cusps  has  started;  those 
without  the  posterointernal  cusp  of  the  upper  molars,  and  without  other 
specializations,  containing  the  majoritv  of  the  subfamily,  and  centring  round 
the  genus  Kattiis;  and  a  certain  number  of  extremely  specialized  (or  generalized) 
aberrant  genera  which  appear  to  have  no  near  relatives,  such  as  Phloeomys, 
Saccostomus,  Beamys,  Cricetomys,  Nesokia,  Bandicota,  Acomys,  Uranomys, 
Lophuromys,  Echiothrix,  Golunda,  Mastacomys,  and  Notomys. 



The  first  section  contains  forms  in  which  there  is  a  well-developed  postero- 
internal cusp  in  M.i  and  ISI.2,  with  the  exception  of  Grammomys  in  which 

this  cusp  appears  to  be  becoming  suppressed,  and  Malloinys,  in  which  the  cusp 

is  absent  in  M.i  and  JM.2,  but  very  strong  in  M.3;  a  complex-toothed  giant 
form  referred  to  the  present  section  for  convenience.  The  genera  with  postero- 

internal cusp  present  divide  broadly  into  small  generalized  Mouse-like  types, 
with  the  cusps  of  the  molars  angular,  strong  and  complex,  showing  no  signs  of 
simplification,  and  incidentally  generally  with  a  wide  geographical  distribution, 
and  the  specialized  types  which  have  retained  this  cusp,  which  are  either  with 

more  or  less  simplified  laminate  molars  in  adult,  or  have  some  other  specializa- 
tion such  as  very  large  size,  etc.,  and  which  have  in  each  case  a  very  restricted 

geographical  distribution. 
Of  the  more  complex-toothed  primitive  types,  H.ap.alomys  appears  to  be 

in  some  ways  the  most  generalized  in  that  the  lower  molars  have  in  M.i  and 

M.2  three  rows  of  approximately  equal-sized  cusps,  a  feature  unique  in  the 
entire  subfamily,  though  the  extra  third  row,  at  full  development  in  Hapalomys, 

may  be  usually  traced  in  most  genera,  and  in  two  at  least,  Pogonomys  and 
Chiropodomxs,  is  comparatively  quite  well  developed.  The  molars  of  Hapalomys 
have  an  appearance  in  general  something  like  those  of  the  African  Ocnuinys, 
with  the  cusps  all  much  raised  up,  which  is  according  to  Tullberg  a  modification 
towards  vegetarian  diet.  The  original  front  lamina  of  M.2  has  in  Hapalomys 
become  almost  obliterated,  a  rare  feature  in  the  group;  usually  one  or  even  two 

cusps  of  this  lamina  remain;  M.3  is  reduced;  the  skull  is  of  the  arboreal  type 
so  often  found  in  Indo-Malayan  Aluridae,  which  Mr.  Tate  has  aptly  defined  as 

"Squirrel-formed";  the  incisors  are  powerful,  the  bullae  enlarged,  and  the 
hallux  has  become  fully  opposable,  without  claw,  a  highly  specialized  feature 

occurring  in  comparatively  few  genera.  The  range  of  the  genus  is  Burma  and 
Annam  to  Hainan;  I  have  not  seen  the  Hainan  form,  but  all  other  named  forms 

seem  to  belong  to  one  species  only.  In  connection  with  the  suggestion  that 

Hapalomvs  is  an  archaic  type,  it  is  interesting  to  note  that  Gregory  (Orders  of 
Mammals)  considers  that  the  primitive  ancestral  placental  mammals  were 

probably  arboreal;  certainly  Hapalomys  is  one  of  the  most  specialized  for 
arboreal  life  of  all  Rats. 

Pogonomys,  from  New  Guinea,  containing  six  forms  (according  to 

Riimmler's  recent  classification),  arranged  in  two  subgenera,  Pogonomys  and 
C/iiniiomvs,  is  a  very  complex-toothed  genus.  Thus  M.i  has  ten  cusps  traceable, 

M.2  nine  (only  the  centre  front  lamina  being  suppressed).  ■  The  lower  molars 
have  the  subsidiary  (third)  row  very  clearly  developed,  though  not  comparable 

to  Hapalomvs.  The  bullae  are  reduced;  the  incisive  foramina  rather  short. 
The  hindfoot  is  arboreal,  but  without  a  fully  opposable  hallux;  the  tail  is  naked 

and  prehensile. 
Lenomys  appears  to  be  a  generalized  complex-toothed  Rat  confined  to 

Celebes,  with  one  or  two  valid  species;  apart  from  the  presence  of  the  postero- 

internal cusp,  there  is  not  very  much  to  distinguish  it  from  a  complex-toothed 
RiittKS.    The  molars  are  very  angular;  the  palate  is  narrowed. 

C'hiropodomys,  with  several  named  species  all  of  which  seem  closely  allied. 



ranging  from  IJurma  through  Sumatra,  Java  and  Borneo  to  the  Philippine 
Islands,  contains  rather  small  Rats,  with  complex  teeth,  the  subsidiary  outer 

(third)  row  of  the  lower  molars  being  about  as  Pogonomys,  and  a  "Squirrel- 
formed"  skull;  the  tail  is  said  to  be  not  prehensile  (compare  Pogonomys),  but 
the  hallux  is  fully  opposable,  and  clawless.    Pectoral  mammae  are  suppressed. 

Vandixixria  is  very  closely  allied  to  Chiropodomys,  but  the  skull  is  a  little 
less  extreme,  and  the  lower  molars  appear  rather  simpler;  the  feet  are  more 
specialized  than  Chiropodomys,  in  that  D.5  of  both  manus  and  pes  has  lost  its 
claw.  The  hallux  appears  to  be  fully  opposable,  also  lacking  a  claw.  This 

genus  comprises  a  few'  species  of  small  Tree-Mice,  ranging  through  Peninsular 
India,  north  to  Kumaon,  south  to  Ceylon,  and  in  Nepal,  Tongking,  and  Siam. 

It  has  been  suggested  to  me  that  the  Palaearctic  genus  Micromys  is  closely 
allied  to  Vandeleiiria.  It  differs  by  the  normally  clawed  fifth  digit,  the  normal 
hallux,  which  is  not  fully  opposable,  and  the  prehensile  tail.  The  genus  contains 
one  species  of  Pygmy  iMouse  ranging  with  its  many  races  through  most  of 
Europe  (including  England),  south  of  the  Baltic,  not  including  Spain,  also 
Russia,  parts  of  China,  Japan,  and  Assam.    The  rostrum  is  much  shortened. 

Closely  allied  to  Micromys  is  Apodemus,  a  very  large  genus  of  Palaearctic 
Field-Mice,  containing  five  well-marked  specific  groups;  it  differs  from  Micro- 

mys in  the  non-prehensile  tail  and  the  less-shortened  rostrum.  It  is  a  generalized 
genus  possessing  no  special  peculiarit)-  other  than  its  well-marked  posterointernal 
cusp,  and  complex  teeth.  It  ranges  across  the  Palaearctic  region  from  Iceland 
and  Ireland  to  Japan,  and  from  Northern  Europe  and  Asia  south  to  Morocco, 
Persia,  Kashmir,  Nepal,  and  China  south  of  the  Yangtsekiang.  Dentally  the 
most  primitive  species  group  is  the  mystacinus  group,  from  Asia  Minor,  M.i 
and  M.2,  as  in  certain  other  complex-toothed  genera,  having  four  outer  cusps. 
The  speciosus  group,  from  Eastern  Siberia,  China,  Nepal,  and  Japan,  tend  to 

be  about  as  complex  dentally  as  a  rule,  but  specialized  in  that  the  skull  dev-elops 
supraorbital  ridges.  The  svliaticus  group,  with  a  very  wide  range  in  Europe 
and  Asia,  has  the  molars  normally  a  little  less  complex,  usually  with  only  three 
outer  cusps  in  M.i  and  M.2,  but  lacks  supraorbital  ridges.  The  agrarius  group 
(Germany  to  China)  has  a  somewhat  more  reduced  M.3  than  the  last,  rather 
simpler  teeth  than  is  usual  in  the  genus,  supraorbital  ridges  present  on  the 
skull,  and  often  a  mid-dorsal  stripe  present  on  the  back,  recalHng  some  of  the 
African  striped  genera,  as  Lemniscomys  or  Rhabdomys. 

The  African  genus  Th.\mnomys  contains  two  groups  of  complex-toothed 
species,  retaining  a  strong  posterointernal  cusp  in  the  upper  molars.  The  genus 
is  more  or  less  modified  for  arboreal  life  (though  very  much  less  highly  so,  as 
regards  foot  structure,  than  such  types  as  Hapalomys,  Chiropodomys,  Vande- 
leuria,  Pithecheir,  and  Chiromyscus).  T.  riiiilans  and  allies  have  a  more 
normal  dentition ;  but  in  the  venustus  group,  the  cusps  are  much  raised  up,  as 
in  Oenomys.  The  skull  is  without  special  peculiarities.  The  range  is  chiefly 
Central  African  (Congo,  Cameroons,  Ruwenzori).  Gr.\.mmomv.s,  which  has  a 
wide  range  in  Africa  south  of  the  Sahara,  contains  a  number  of  forms  of  more 
or  less  arboreal  Rats,  with  very  long  tails;  the  posterointernal  cusp  is  at  the 
point  of  becoming  suppressed,  but  is  present  and  traceable  in  the  young  at 
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least  as  a  low  connecting  ridge.  It  is  the  only  genus  of  the  subfamily  in  which  the 

cusp  is  constantly  neither  strongly  developed  nor  suppressed.  The  feet  appearless 
specialized  than  in  Thaiinioinvs, and  certainlvthc  dentition  appears  quite  different, 
though  some  authors  consider  the  genus  should  be  referred  to  Thamnomvs.  The 
two  genera  are  here  considered  as  not  of  necessity  very  closely  allied. 

Several  genera  remain  to  be  discussed  in  which  the  posterointernal  cusp  is 

retained  in  JNI.i  and  M.2,  but  which  possess  either  great  external  specialization 
in  the  form  of  their  unusually  large  size,  or  in  which  the  molars  are  relatively 

simple,  and  nearly  laminate  in  the  adult,  with  the  cusps  becoming  suppressed, 
or  in  which  the  molars  appear  to  be  developing  in  a  different  way  both  from 

the  generalized  types  just  discussed,  and  imm  the  majority  of  the  group. 

Carpomys  from  Luzon  Mountains,  Philippines,  with  two  little-known  species 
mehinurus  and  pliiicurus  differing  rather  strikingly  from  each  other  in  their 

development  of  incisors  and  molars,  differs  from  other  members  of  the  section 
in  that  the  posterior  lamina  of  AI.i  and  .M.2  and  the  anterior  lamina  of  ̂ I.i  lower 

appear  to  becompletelydouble.  The  cusps  of  the  molars  are  obsolete  in  the  adult. 

The  external  form  is  rather  hea\'y,  more  or  less  arboreal,  with  a  relatively  well- 
haired  tail;  the  hallux  is  not  fully  opposable;  pectoral  mammae  are  suppressed. 

B.'^TciMYs  from  the  same  area  is  essentially  like  Carpoinvs,  but  without  the 
peculiar  doubling  of  the  laminae  as  just  described.  In  both  these  forms,  the 
zygomatic  plate  is  strengthened  in  a  manner  reminiscent  of  that  of  the  Microtinae. 

PlTHECHEiR,  with  one  species  from  Java,  Sumatra,  and  Selangor,  appears 
to  present  dental  characters  which  differ  from  the  majority  of  the  Murinae  in 
that  the  whole  of  the  outer  row  of  cusps  of  the  upper  molars  is  disappearing, 

but  the  inner  row,  including  the  posterointernal  cusp,  is  very  strong,  and  there 
is  a  deep  valley  separating  the  centre  and  inner  rows  of  cusps.  The  bullae  are 
much  enlarged,  [he  hindfeet  are  much  specialized  for  arboreal  life,  with  hallux 

probably  opposable,  though  evidently  retaining  a  small  claw  in  some  cases. 
Crateromys,  with  one  species  from  Luzon  Mountains,  Philippines,  appears 

to  be  developing  dentally  in  very  much  the  same  way.  The  molars  are  strongly 

cuspidate  and  angular.  i\1.3  is  very  little  reduced.  Apart  from  similarity  in 

general  dental  arrangement,  the  genus  difl'ers  very  sharply  from  Pithechcir,  and indeed  from  all  known  genera  in  a  number  of  characters.  The  tail  is  thickly 

bushy,  like  that  of  a  Squirrel,  a  most  unusual  if  not  unique  character  for  a  Rat. 
The  size  is  very  large  indeed,  it  being  one  of  the  largest  members  of  the  whole 
group.  The  feet  suggest  modification  for  arboreal  lite,  though  thev  are  not 
highly  specialized.    The  fur  is  thick  and  long. 

The  skull  has  unusually  narrowed  and  constricted  frontals;  the  bullae  are 
much  reduced,  the  palate  rather  narrow.  The  zygomatic  plate  approaches  the 
Microtine  aspect  of  that  of  Carpoinvs. 

Quite  unrelated  to  the  above  is  another  form  almost  as  large,  IIyomys,  with 

one  species  from  Xew  Guinea.  The  feet  are  more  or  less  like  those  of  Ciater- 
omvs;  but  the  tail  is  almost  completely  naked,  and  very  sharply  scaled;  Thomas 

suggested  that  the  large  pointed  scales  of  the  tail  were  used  to  help  the  animal 

in  climbing,  like  the  caudal  scales  of  Aiiomabirus.  Pectoral  mammae  are  sup- 
pressed.   The    molars   are   strongly    hypsodont,    but   entirely   different    from 



Cfatcromys;  they  arc  completely  without  cusps  in  the  adult.  The  incisors  are 
unusually  broad  and  powerful.  The  bullae  are  very  small,  and  the  incisive 
foramina  are  much  reduced.  The  skull  is  powerfully  ridged,  without  excessive 
intcrorbital  constriction.    The  genus  appears  quite  isolated. 

Remote  from  both  of  the  last  two,  but  paralleling  them  in  its  unusually 
large  size,  and  very  similar  to  the  last  in  general  external  appearance  is  M.allo- 
MYS,  with  one  species  from  New  Guinea,  and  perhaps  another  from  Flores 
(which  I  have  not  seen).  The  molars  are  broad,  stronglv  cuspidate  and  complex, 
in  general  pattern  not  unlike  those  of  Crateroniys,  but  stronger;  only  there  is  no 
posterointernal  cusp  in  M.i  and  M.2  in  this  genus.  Oddly  enough,  this 
ciisp  is  unusually  prominent  in  M.3,  to  a  degree  which  I  have  not  seen  in  any 
other  Rat  which  has  the  cusp  reduced  in  M.i  and  M.2  (in  fact,  when  this  cusp 
is  suppressed  in  the  first  two  molars,  it  seems  always  to  be  untraceable  in  M.3, 
excepting  Dasymys).  There  is,  however,  little  reduction  in  the  outer  row  of 

the  upper  molars,  which  differs  from  Crateromys.  The  skull  is  extremely  hea\-y, 
and  the  anterior  part  of  the  frontals  is  much  inflated,  as  a  consequence  of 
which  the  intraorbital  foramen  appears  narrowed.  The  bullae  are  reduced,  the 
palate  is  narrowed,  and  the  incisive  foramina  are  somewhat  short,  though  broad 
posteriorly,  and  specialized  in  shape.    The  tail  is  naked,  and  heavilv  scaly. 

These  three  Giant  Rats  seem  quite  remote  from  each  other  and  from  all 
other  genera  of  Murinae. 

1'hcre  remain  to  be  discussed  a  few  Australian  genera  in  which  the  dentition 
is  never  strongly  cuspidate  in  the  adult,  but  in  which  a  well-developed  postero- 

internal cusp  is  present. 
CoNlLURUS  contains  apparently  two  species  groups  from  Australia  with 

laminate  molars  (in  the  adult),  a  rather  specialized  skull,  with  the  superior 
border  of  the  zygomatic  plate  very  strongly  ridged,  a  vestigial  coronoid  process 
to  the  mandible,  and  a  tendency  for  the  outer  row  of  the  upper  molars  to 
become  reduced  and  merge  into  the  central  row  in  adult.  The  tail  is  nearly 
uniformlv  haired,  the  size  moderate. 

Laomys  appears  to  be  very  nearly  allied,  but  the  tail  is  uniformly  haired  and 
thickened  at  the  base,  the  fur  is  crisp,  and  the  molars  of  the  few  specimens  in 
London,  perhaps  owing  to  age,  appear  almost  plain  laminate ;  this  type  of  tooth 
was  compared  by  Thomas  to  that  of  Plilueomys,  but  seems  rather  to  suggest 
a  much  worn  Cunilurus-type  of  dentition. 

Zyzomys  contains  one  small  species  in  which  the  outer  row-  of  cusps  of  the 
upper  molars  is  strongly  reduced,  and  the  skull  is  a  little  less  specialized  than 
in  Conilurus. 

Meskmbriomys  contains  two  well-marked  species  of  large  Rats  from 
Northern  .\ustralia ;  the  molars  show  strong  signs  often  of  many  small  subsidiary 
cusps,  which  may  also  be  present  in  other  Australian  genera;  the  frontals  are 
more  or  less  inflated,  and  the  incisors  are  rather  thicker  than  in  Conilurus;  but 
the  zygoma  appears  more  normal;  the  coronoid  process  is  much  reduced;  the 
outer  row  of  cusps  in  the  upper  molars  tend  to  merge  into  the  centre  row. 
Pectoral  mammae,  so  far  as  known,  are  suppressed. 

The  tail  is  relatively  well  haired,  and  very  long.    The  four  last  genera  are 



but  little  differentiated  from  each  other,  and  also  are  probably  nearly  allied  to 
a  few  Australian  genera  which  will  be  dealt  with  in  the  neighbourhood  of  Rattiis, 
but  which  have  lost  the  posterointernal  cusp,  such  as  Leporilliis  and  Pseudomys. 

This  concludes  the  list  of  the  genera  which  normally  have  a  posterointernal 
cusp  present,  except  for  Beaiiiys  and  Saccostomus,  which  are  so  aberrant  that 
I  have  placed  them  in  the  section  of  genera  which  are  regarded  as  aberrant 
offshoots  and  are  dealt  with  at  the  end  of  the  subfamily;  in  these  genera,  cusp 
reduction  has  started,  but  it  is  the  anterointernal  cusp  in  M.i  that  has  become 

suppressed. 
Turning  to  the  more  normal  remaining  Rats,  it  will  be  shown  that  a  vei^y 

large  number  of  genera  group  themselves  round  Rattus,  and  their  characters 
are  overlapped  by  one  section  or  other  of  that  genus  in  many  cases  so  that  many 
of  them  are  barely  distinguishable  from  it. 

The  first  three,  Ocnomys,  Rlvloinvs.  and  Ddsyinys,  and  the  last  four,  Colomys, 
Nesoromys,  Crunomys,  and  Macniromys  (the  latter  two  not  well  known),  appear, 
however,  to  be  very  distinct  from  Rattus. 

Oenomys,  with  a  few  closely  allied  named  species  from  Central  and  Eastern 
Africa  (Kenya  through  Congo  to  the  Gold  Coast  and  Angola),  has  much  more 
powerful  and  exaggerated  molars  than  any  Rattus;  all  the  cusps  are  raised  up, 
and  deep  valleys  separate  the  rows  of  cusps;  the  outer  row  of  M.3  has  become 
almost  obliterated.  The  digestive  organs  are,  according  to  Tullberg,  more 
complicated  than  is  normal.  Externally  the  form  is  generalized.  The  group 
might  be  an  offshoot  of  something  like  Tluimuomys  venustus. 

Mylomys,  from  Eastern  Africa,  recently  discovered  also  from  the  Gold 
Coast,  and  parts  of  the  Congo,  is  another  genus  with  extremely  exaggerated 
dental  pattern;  M.3  has  very  much  the  same  peculiarities  as  in  Oenomys  as 
regards  the  reduction  of  the  outer  row,  and  the  whole  of  the  centre  row  of 
cusps  of  the  upper  molars  is  unusually  broadened  and  raised  up.  The  upper 
incisors  are  grooved,  and  the  external  characters  are  much  more  specialized 
than  Ociiomvs  in  that  the  fifth  finger  is  almost  suppressed,  and  the  fifth  hindtoe 
is  very  strongly  shortened.  The  relationships  of  this  genus  are  probably  with 
Peloiuvs  and  Arvkaiithis;  also  the  Indian  genus  Golunda  is  in  many  characters 
similar,  but  appears  to  me  to  be  much  more  abnormal  in  dentition,  so  that  I 
have  referred  it  to  the  section  containing  the  genera  which  I  think  are  very 
widely  separated  from  normal  Murinae,  where  it  will  be  discussed  later. 

D.^svMYS,  with  a  wide  range  in  Africa  south  of  the  Sahara,  but  probably 
with  only  one  valid  species,  is  a  rather  isolated  genus  which  appears  to  me  to 
be  most  closely  allied  to  the  Arvicanthis  series  of  Rats.  The  molars  are  quite 
different  from  Rattus  in  that  there  is  an  unusually  large  M.3,  which  tends  to 

be  very  generally  larger  than  M.2  to  a  slight  degree,  this  character  most  notice- 
able in  worn  teeth,  and  in  which  the  posterointernal  cusp  is  originally  present. 

The  cusps  of  the  molars  are  indeed  unusually  heavy  in  the  young,  but  the 
molars  appear  to  wear  down  almost  immediately  to  a  laminate  pattern  in  which 
they  are  not  or  scarcely  apparent.  The  anterior  border  of  the  zygomatic  plate 
is  concave,  then  sharply  cut  back  above.  The  incisors  are  very  broad,  the  palate 
is  narrowed,  the  jugal  is  longer  than  is  normal,  and  the  frontals  are  extremely 
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constricted,  more  so  than  is  normal  in  the  section.  The  external  form  is  not 
much  specialized. 

Arvicanthis,  which  ranges  over  a  large  part  of  Africa  from  coast  to  coast, 
except  in  the  extreme  south,  and  occurs  in  Arabia,  and  as  far  north  as  Egypt, 
contains  a  large  number  of  closely  allied  forms,  presenting  the  following  charac- 

ters. The  rostrum  tends  to  be  rather  short,  the  frontals  are  strongly  ridged, 
the  incisors  relatively  thick,  the  zygoma  powerful,  the  bullae  rather  large.  The 
dentition  is  heavy,  with  broad  molars,  M.3  tending  most  often  to  be  about  as 
large  as  M.2,  or  very  little  smaller;  the  cusps  originally  powerful,  but  the  molars 
tending  to  become  laminate  in  age.  The  fifth  digit  of  the  hindfoot  is  strongly 
reduced,  and  scarcely  longer  than  the  hallux.  The  fifth  finger  is  short,  but  not 
vestigial.  The  tail  as  a  general  rule  is  quite  well  haired.  The  fur  is  rough.  This 
genus  is  connected  very  closely  indeed  with  Rattus  by  the  genus  Aethomys. 

Hadromys,  based  on  a  little-known  species  from  Manipur,  appears  to  stand 
very  near  Arincanthis;  the  anterior  border  of  the  zygomatic  plate  differs  in 
being  concave  (though  this  character  may  vary  in  other  genera);  apart  from 
this,  in  our  present  knowledge  of  the  genus,  I  can  find  no  characters  of  impor- 

tance to  differentiate  between  the  genera,  though  the  details  of  dentition  of 
Hadromys  are  not  known,  and  all  skulls  examined  lack  the  bullae. 

Pelomys,  from  East,  Central,  and  Southern  Africa,  is  essentially  like 
Arvicanthis  in  all  respects  except  that  the  upper  incisors  are  grooved,  and  the 
fifth  finger  is  vestigial.  In  this  I  include,  as  a  subgenus,  the  group  referred  by 
Thomas  to  Desmomys,  which  connects  typical  Pelomys  with  Arvicatithis  very 
closely  by  having  the  incisors  scarcely  grooved,  but  has  a  more  specialized  M.3 
than  either  apparently,  and  Komemys,  containing  small  one-striped  Rats  from 
Lake  Victoria  and  Congo. 

Lemniscomys  is  a  large  genus  containing  three  well-marked  species  groups 
based  on  colour  pattern,  which  ranges  over  most  of  Africa,  north  to  Morocco, 
and  which  is  like  Arvicanthis,  but  M.3  is  more  reduced,  the  fifth  finger  has  lost 
the  claw  and  appears  functionless,  and  the  zygomatic  plate  is  relatively  lower. 
A  specialized  striped  or  spotted  colour  pattern  may  occur. 

Rh.\bdomys,  containing  the  little  Four-striped  Rats  of  Kenya  and  South 
Africa,  was  formerly  included  in  Arvicanthis,  but  has  a  lighter  dentition  than 

in  that  genus,  and  a  smaller  M.3;  from  Rattus  it  is  not  very  clearly  distinguish- 
able, but  the  molars  are  more  complex  than  is  normal  in  that  genus,  and  the 

outer  digits  of  the  hindfoot,  and  D.5  of  the  forefoot,  are  considerably  shortened. 
Hybomys  is  closely  allied  to  the  genera  just  dealt  with,  and  also  to  Rattus, 

but  differs  from  the  latter  in  its  molars,  which  are  as  a  rule  more  angular  than 
in  that  genus,  and  from  the  former  in  the  shape  of  its  skull,  with  unusually 
wide  frontals,  slender  zygoma,  etc.  Two  species  groups,  typified  by  H.  trivir- 
gatus  and  H.  univittatus,  occur  in  Central  and  West  Africa;  the  former  is  a  little 
more  extreme  in  cranial  and  dental  characters  than  the  latter.  The  outer  digits 
of  the  hindfoot  are  strongly  shortened. 

.MiLL.VRDiA,  from  Ceylon  and  Peninsular  India,  north  to  Sind  and  the 
Punjab,  contains  three  well-marked  species  each  of  which  has  received  a  generic 
name.    It  is  one  of  the  many  genera  which  stand  just  outside  Rattus,  so  to 
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speak,  and  is  not  separable  very  satisfactorily  from  either  that  genus  or  those 
just  dealt  with.  ISut  the  molars  are  strongly  cuspidate,  and  not  those  of  a  Rattiis; 
the  fifth  digit  of  the  hindfoot  is  strongly  shortened,  and  the  plantar  pads  are 
reduced  to  5  or  4.  In  M.  gleadoici,  the  posterior  nares  are  much  narrowed,  but 
this  character  may  be  present  or  absent  elsewhere  within  a  genus,  as  for  instance 

African  Miis.  In  M.  meltada,  the  pectoral  mammae  are  present,  and  the 
posterior  palate  is  normal.  In  .1/.  kat/ihrnae,  from  Burma,  the  pectoral  mammae 
are  suppressed,  but  otherwise  it  is  much  like  mcltada. 

Pyromys,  known  by  one  specimen  (?)  from  Sind,  is  a  genus  which  I  am 
doubtful  about  retaining.  The  external  characters  differ  from  Millardia  in  the 

six  plantar  pads,  the  much  shorter  ear,  and  the  much  shorter  hindfoot,  with 
fifth  digit  not  shortened.  On  the  otlier  hand,  the  skull  is  so  like  that  of 
Millardia  gleadmvi  that  one  might  suggest  that  the  skin  got  mixed  up  with  a 
skull  of  3/.  gleadoici.  The  hindfoot  is  too  shortened  for  the  genus  Rat t us;  but 
the  mammary  formida  strongly  suggests  certain  Indian  Miis,  from  which  the 
teeth,  if  the  skull  really  belongs  to  the  skin,  are  totally  different. 

D.\cxoMYS  is  a  genus  from  Sikkim,  Assam,  and  Laos,  containing  probably 
one  species  of  rather  large  Rat  with  heavy,  angular  molars,  a  longer  toothrow 
than  is  known  in  Rattiis,  and  very  small  bullae. 

Eropkplus,  with  one  species  from  Celebes,  is  doubtfully  distinguishable 
from  Rattiis,  but  also  seems  to  have  a  longer  toothrow  than  is  normal  in  Rattus; 

the  bullae  are  less  reduced  than  Daciioniys;  I  have  seen  only  two  specimens, 
which  have  been  recently  acquired  by  the  Museum. 

SxENOcnPHALEMYS  with  one  species  from  Abyssinia  diifers  from  Rattus  by 

its  unusuallv  constricted  frontals.  It  is  a  soft-furred  high  moiuitain  species. 
The  molars  are  rather  angular  in  arrangement  of  cusps. 

Akthomys  stands  very  near  Rattus,  and  very  near  Arvicanthis.  M.3  is 
relatively  large;  occasionally  it  may  be  as  large  as  iM.2,  as  in  Arvicanthis;  the 

molars  are  hea\'y  and  complex  as  a  rule;  the  bullae  are  large.  Sometimes  the 
anterior  border  of  the  zygomatic  plate  may  be  concave,  but  apparently  this 

specialization  is  not  yet  fully  developed,  as  it  is  not  a  constant  character.  The 
rostrum  appears  to  be  a  little  less  shortened  than  is  usual  in  Arvicanthis.  Pectoral 
mammae  may  be  suppressed.  The  outer  digits  of  the  hindfoot  are  strongly 
shortened.  In  this  genus  I  include  chrysophilus,  icalambac,  kaiscri,  and  their 
allies,  which  have  a  wide  range  in  Africa  south  of  the  Sahara,  but  not  the 

namaquensis  group,  which  is  referred  to  Thallomys,  a  genus  originally  given 
generic  rank  mainly  on  character  of  the  pattern  of  the  lower  molars,  which  I 
think  may  not  divide  it  sutficientlv  from  Rattus  for  the  genus  to  be  retainable; 
the  external  form  is  more  or  less  modified  for  arboreal  life,  but  not  more  so 

than  in  some  species  of  Rattus;  the  molars  are  more  complex  than  is  usual  in 
Rattus.    The  bullae  are  large.    The  range  is  African,  southern  and  eastern. 

Rattus,  containing  thirty-five  specific  groups,  at  least,  and  about  five 
hundred  named  forms,  is  an  exceedingly  difficult  genus  to  define;  as  here 
understood  it  contains  Rats  without  any  extreme  external  specialization,  and 

generally  speaking  with  moderately  simple  molars,  the  cusps  in  the  adult  in 

a  large  section  of  the  Indo-Malayan  part  of  the  genus  being  almost  completely 



suppressed  so  that  the  animals  become  more  or  less  simple-toothed,  the  type 
species  and  allies  being  moderately  so,  the  molars  in  adult  not  showing  great 
angularity  of  cusps. 

The  few  relatively  complex-toothed  forms  retained  in  the  genus  differ  from 
the  complex-toothed  genera  just  dealt  with  in  the  structure  of  the  feet,  the 
outer  digits  being  generalized,  not  shortened;  among  these  may  be  mentioned 
maclcari  of  Christmas  Island,  in  which  pectoral  mammae  are  suppressed,  a 

vestigial  posterointernal  cusp  may  be  traced,  and  with  a  ver)-  naked  tail; 
natirittuliis  from  the  same  island,  with  an  even  more  naked  tail,  no  pectoral 
mammae,  and  the  posterointernal  cusp  not  visible  in  any  seen;  the  cutchicus  and 
blanfordi  groups  from  Peninsular  India,  and  the  canus  group  from  Sumatra, 
Java,  Malacca,  and  Liukiu;  also  perhaps  andersoni  (Szechuan),  and  some 
members  of  the  xiintliurus  group. 

The  ruttus  and  nonegicus  groups,  which  range  owing  to  unintentional  human 
introduction  in  almost  all  parts  of  the  world,  have  moderately  cusped  molars, 
the  cusps  neither  angular  nor  obliterated.  The  concolor  group  must  be  noted 
as  very  small  for  the  genus,  in  size.  Some  mountain  forms  of  Rattus  develop 
unusually  thick  soft  fur,  among  which  may  be  noted  the  chrysocomiis  and 
coelestis  groups  from  Celebes,  in  which  the  hindfoot  is  narrow,  the  rostrum  is 
lengthened,  and  there  are  no  pectoral  mammae,  and  some  Australian  species. 
The  fur  may,  on  the  other  hand,  be  more  or  less  densely  spinv,  as  in  many 
members  of  the  New  Guinea  leucopus  group.  The  smaller  Rats  of  the  Indo- 
Malayan  area,  such  as  the  coiifiicianiis,  idiiteheadi,  and  cremorkenter  groups, 
have  generally  nearly  completely  simple  molars,  and  as  a  rule  M.3  is  more 

reduced,  and  the  bullae  are  more  reduced  than  in  the  tv'pe  species  and  allies; 
cremoriventer  group  is  considerably  modified  for  arboreal  life.  Java  possesses 
two  rather  aberrant  small  species  in  lepturus,  which  has  a  longer  M.i  than  is 
normal,  very  soft  fur,  and  enlarged  ears,  and  bartehi,  which  has  a  much  narrowed 
hindfoot,  and  rather  less  simple  molars  than  in  lepturus.  The  rajah  group, 
containing  relatively  large  Indo-Malayan  Rats  with  small  bullae,  usually  spiny 
fur,  and  rather  specialized  skulls,  also  as  far  as  seen  a  three-rooted  M.i,  possess 
moderately  simple  Rattus-Wke  molars,  but  differ  from  the  majorit\-  of  the  species 
in  that  in  most  cases  the  outer  digits  of  the  hindfoot  are  shortened  to  a  degree. 
The  edwardsi  group  contains  the  largest  species  of  the  genus ;  also  Indo-Malavan ; 
with  very  small  bullae,  and  relatively  simple  molars,  I\1.3  being  reduced  to  a 
certain  extent.  Sometimes  the  teeth  may  become  within  the  genus  stronglv 
hypsodont,  as  in  the  Philippine  species  luzonictis  and  bagopus,  and  the  Australian 
lutreolus;  the  latter  belongs  to  a  group  of  Australian  Rats  which  have  often 

rather  unusually  heav'y  molars,  in  some  cases  indeed  being  almost  comparable 
to  those  of  Arvicantliis,  though  on  the  whole  with  the  cusps  less  angular  than 
is  usual  in  the  African  Rats  allied  to  Arvicantliis.  R.  verecuiidus  from  Xew 

Guinea  and  allies  parallels  the  Celebes  coelestis  group  in  cranial  characters, 
though  maybe  a  little  more  extreme,  as  in  the  narrowing  of  the  zygomatic  plate, 
and  in  the  narrowed  hindfoot.  The  Burmese  R.  berdmorei  may  be  noted  as  a 

form  with  pro-odont  incisors ;  apart  from  its  immediate  allies  this  character  does 
not  occur  elsewhere  in  Rattus.    The  Australian  tunneyi  group  possess  unusually 
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large  bullae,  in  extreme  development  largest  for  the  genus.  All  the  African 

groups  of  Rattiis  have  received  generic  names.  R.  lonnicaiidatus  appears  nearest 
to  typical  Rciltiis,  with  laminate  molars  in  the  adult  (though  quite  normallv 
cusped  in  the  young),  and  has  a  very  naked  tail.  Most  of  the  other  African 

Riiltiis  are  small  generalized  forms,  less  specialized  than  the  Indo-Malayan  small 
Rats;  Itillhergi  and  the  aela  group  are  most  simple  in  dentition,  the  small  Rats 

belonging  to  the  verreauxi  group  are  more  complex-toothed.  Some  forms  of  the 
latter  seem  rather  transitionary  towards  the  genus  Miis.  The  couclia  group 
possess  the  feature  that  the  mammae  are  as  a  rule  variable  in  number,  not 

separated  into  sets,  and  may  be  as  many  as  twenty-four.  R.  dij'iia  is  a  West 
African  type,  slightlv  modified  for  arboreal  life.  By  far  the  most  aberrant  form 
in  dental  structure  is  the  South  African  R.  granti,  which  has  such  unusuallv 
broad  relatively  complex  molars,  with  a  pattern  which  I  have  not  seen  elsewhere, 
that  I  think  it  should  probably  be  referred  to  a  genus  distinct  from  Ratlin. 

Finally,  R.  ivuosnami  is  a  curious  species  with  cranial,  dental,  and  external 
characters  all  not  typical  of  the  genus  Rattiis,  but  which  apart  from  its  white 
tail  seems  to  have  no  characters  which  will  differentiate  it  clearly  from  all  other 

groups.    It  comes  from  South-west  Africa. 
In  Australia  are  a  few  genera  which  are  probably  quite  distinct  trom  Rattns, 

but  which  show  very  few  characters  to  prove  it.  Least  differentiated  is  Gyomvs, 
a  genus  containing  few  species  of  small  Mice,  with  normal  dentition.  Leporilli  s, 
of  which  few  specimens  have  been  seen,  with  two  species,  appears  to  be  near 

C'oniliinis,  but  without  the  posterointernal  cusp;  the  coronoid  process  of  the 
mandible  is  vestigial,  and  the  intcrorbital  constriction  is  often  more  extreme 

than  is  the  case  usually  in  Rattns.  Pseudomys,  containing  two  subgenera 
Pseiu/oiiivs  and  Tlietoiiivs,  is  another  allied  type;  the  anterior  border  of  the 

zygomatic  plate  is  concave ;  the  intcrorbital  constriction  is  in  some  cases  extreme ; 
the  dentition  is  peculiar,  and  often  the  anteroexternal  cusp  in  .M.i  is  vestigial, 
or  in  one  form  examined  appears  to  be  suppressed;  in  some  forms,  there  is  an 
extra  front  lamina  on  M.i,  traces  of  which  are  not  uncommon  in  many  Australian 

genera. 
Very  doubtfully  differentiated  friJin  J\iitt!i.^  are  the  mosaic-tailed  Rats  of 

Xorti:  Australia  and  New  Guinea,  L'idinxs  and  Melomvs,  together  with  Apomvs 
from  the  Philippines,  which  appears  to  be  essentially  like  Melomvs,  but  with  a 

Rattiis-tzW.  Melomys,  containing  many  named  forms,  recently  revised  bv 
Riimmler,  and  in  which  three  subgenera  Paiameloinys,  Melomys,  and  Solomrs 
appear  retainable,  consist  of  generalized  relatively  small  (as  a  rule)  Rats  with 
strictly  simple  teeth,  no  pectoral  mammae,  and  tail  more  or  less  naked  in  the 

majoritv,  though  not  always  so.  This  type  of  tail  may  occur  in  Rattus,  but  so 

far  as  seen  only  in  complex-toothed  forms.  Uromys  is  closely  allied  to  Melomys. 
but  with  a  greater  number  of  palate  ridges,  so  far  as  known,  and  with  a  longer 

palate.  This  genus,  though  connected  closely  by  Melomys,  appears  distinct 
from  Rattns.  The  teeth  are  aKvays  strictly  simple,  the  bullae  are  minute.  The 
palatal  foramina  are  shortened,  and  the  supraorbital  ridges  relatively  weak.  The 

size  is  large,  and  the  tail  always  nearly  completely  naked.  I  follow  Tate  and 
Riniimler  in  referring  the  species  rex  and  imperator  from  the  Sohjmon  Islands 



to  the  genus.  The  species  neobritannkus,  not  seen,  appears  to  differ  from  more 
typical  Uroinys  in  the  presence  of  postorbital  processes.  In  the  Uromys-Melomys 
Rats,  M.3  is  usually  strongly  reduced. 

Other  genera  closely  allied  to  Rattiis  include  CoELOMYS,  from  Ceylon, 
differing  apparently  in  having  M.3  vestigial;  M.\lacomys,  from  Central  Africa, 
like  a  simple-toothed  Ratliis  with  small  bullae  and  rather  short  toothrow,  but 
the  metatarsals  said  to  be  loosely  joined,  an  adaptation  to  life  in  swampland; 
and  1 1AI-K0MY.S,  with  two  species  of  Pygmy  Mice  from  Borneo  and  Celebes  with 
a  proportionately  long  hindtoot,  in  which  the  hallux  is  said  to  be  opposable, 
hut  retains  its  claw  and  does  not  look  highly  specialized. 

ClllROMYSCUS,  with  one  species  from  Burma  and  Annam,  has,  however,  a 
fullv  opposable  and  clawless  hallux,  and  is  in  this  respect  as  fully  specialized 
for  arboreal  life  as  Ilapalomys,  Vandeleiiria,  Chiropodomys,  and  Pithecheir. 

Zelotomys,  containing  a  few  closely  allied  named  species  from  Eastern  and 
Central  Africa  (extending  to  Angola),  has  rather  complex  molars,  which  appear 
broadened  to  a  degree,  and  strongly  pro-odont  powerful  incisors.  M.3  is  rather 
strongly  reduced;  the  lower  incisor  root  shows  more  on  the  mandible  than 
is  usual. 

Osgood  has  suggested  that  this  genus  may  be  nearly  allied  to  Hyleno.mys 
from  the  Congo,  and  Muriculus  from  Abyssinia,  two  little-known  genera  W'ith 
a  iV/«j-type  of  dentition,  but  with  pro-odont  incisors. 

Mus  has  been  restricted  by  Miller  to  those  forms  in  which  M.  i  is  lengthened, 
with  considerable  or  excessive  distortion  backwards  of  the  anterointernal  cusp, 
and  M.3  strongly  reduced  often  almost  to  vanishing-point.  Although  this  tvpe 
of  dentition  is  in  some  of  the  less-specialized  species  rather  little  developed,  so 
that  an  approach  to  some  forms  of  Rattus  is  made,  it  is  on  the  whole  convenient 
and  possible  to  retain  the  group  distinct  from  Rattus.  In  Mus  may  be  included 

the  I'alacarctic  musculus  group  {musculus  now  ranging  throughout  the  world  as 
the  result  of  artificial  human  distribution),  the  Indian  booduga  group,  the  Indian 

platythrix  group  (subgenus  Leggadilld),  with  the  "  i\/;/i-toothrow  "  less  developed 
than  in  all  others,  and  with  supraorbital  ridges  developing  on  the  skull;  the 
African  bufo-triton  group,  with  the  toothrow  less  specialized  than  the  Pygmv 
African  minutoides  group,  which  are  the  most  specialized  dentally  of  the  whole 
genus,  and  some  forms  of  which,  as  teuellus,  have  unusually  narrowed  posterior 
nares.  Often  in  the  genus  traces  appear  of  what  might  be  taken  to  be  an  extra 
lamina  in  front  of  M.i,  this  being  most  developed  in  some  forms  of  the  subgenus 
Leggadilla.  The  molars  arc  in  most  cases  in  Mus  quite  heavily-  cuspidate.  The 
genus  does  not  seem  to  range  naturally  east  of  Siam,  except  that  there  is  said 
to  be  a  form  in  the  Philippines  (not  seen).  It  appears  to  be  represented  in  Java 
and  Sumatra  by  Mycteromys,  containing  one  species  which  has  a  specialized 
iV/i/j-type  of  dentition  but  differs  in  cranial  characters,  notably  the  narrowed 
zygomatic  plate. 

The  Australian  genus  Legg.\din.'\,  containing  at  least  two  groups  of  species, 
is  interesting  in  that  it  seems  to  parallel  Mus  in  dental  characters  as  regards 
essential  arrangement,  but,  as  is  often  the  case  in  Australian  types,  the  molars 
are  much  simpler,  less  strongly  cuspidate,  and  the  whole  of  the  outer  row  of 
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cusps  of  the  Lippcr  molars  appears  about  to  become  obliteratecL  The  species 
are  very  small  as  a  rule.  There  is  usually  an  extra  lamina  in  front  of  M.i,  or 

traces  of  it,  and  the  inward  distortion  ot  the  anterointernal  cusp  ot  M.i  is 

extreme  (so  far  as  seen). 
Four  other  genera  are  more  clearly  distinct  from  Rattiis  than  any  of  the 

aboye,  and  may  be  dealt  with  before  we  pass  to  the  extremely  aberrant  and 
distinct  genera;  but  three  of  these  are  yery  little  known. 

CoLOMYS,  from  Kenya  and  Central  Africa,  is  said  to  possess  the  character 
of  Mdlacoinys,  in  that  the  metatarsals  are  loosely  joined  as  an  adaptation  to 

swamp-life.  But  unlike  Malacomys,  the  hindfoot  in  this  genus  has  become,  so 
far  as  seen,  much  lengthened,  being  considerably  longer  than  any  Rat t us  or 
any  member  of  the  genera  held  above  to  be  yery  closely  allied  to  Rattiis.  The 

skull  is  specialized,  with  heayy  braincase,  enlarged  infraorbital  foramen,  and 
narrow  zygoma.  The  teeth  are  not  unlike  those  of  Zelotoinvs.  The  tail  is 

poorly  haired. 
Nesoromys,  from  Ceram,  is  not  a  well-known  genus,  but  differs  yery  sharply 

from  all  others  of  the  section  in  the  great  broadening  of  the  posterior  palate, 
which  is  carried  backwards  far  behind  the  toothrow.  The  infraorbital  foramen 

is  more  enlarged  than  is  usual.  The  palatal  foramina  are  shortened.  The 
external  characters  are  normal. 

Crun'OMYS,  with  two  yery  little-known  species  from  the  Philippines,  was 
referred  to  the  Hydromyinae  by  Thomas,  hut  there  is  too  much  doubt  on  this 
classification  for  it  to  be  retained;  the  molars  in  the  one  skull  ayailable  which 

is  not  worn  out  show  a  more  Murine  though  simple-toothed  pattern;  the 
zygomatic  plate  is  straight  anteriorly,  and  much  narrovyed,  as  in  Hydromyinae, 
and  there  appears  to  be  scarcely  any  interorbital  constriction  present  in  the 
skull.    The  size  is  small;  the  fur  may  be  spiny. 

M.^CRUROMYS,  a  recently  discoyered  genus  with  two  species  from  New 

Guinea,  also  has  a  zygomatic  plate  ver\-  like  that  of  the  Hydromyinae;  the 
toothrow  is  more  strongly  reduced  than  is  normal  in  Raltiis,  and  the  pattern 
of  the  molars  is,  1  belieye,  not  quite  normal,  though  I  haye  only  seen  one 

specimen,  which  is  too  worn  for  detail  notes;  the  bullae  are  very  small;  the  tail 
is  much  longer  than  head  and  body,  and  almost  completely  naked  (M.  major). 

Tate  evidently  regards  the  genus  as  not  far  removed  from  Rattus. 
Thirteen  genera  remain  to  be  discussed,  which  appear  to  me  to  be  very 

remote  from  all  others  in  the  subfamily,  and,  with  certain  exceptions  (as  Xcsokia 

and  Bandicota),  are  also  very  distinct  from  each  other. 
LoPHUROMYS,  with  several  species  from  West,  Central,  and  East  Africa, 

appears  to  be  an  isolated  type,  and  I  can  form  no  idea  of  its  exact  relationships. 
The  interorbital  region  of  the  skull  shows  no  constriction ;  the  zygomatic  plate 

is  unusually  low,  being  individually  sometimes  almost  completely  below  the 
infraorbital  foramen,  and  therefore  little  removed  from  the  aberrant  genus 

Dcomxs,  though  this  is  a  rare  feature;  the  molars,  which  are  strongly  cuspidate, 

appear  to  vary  in  essential  pattern  from  specimen  to  specimen,  so  that  some 
quite  distinct  dental  patterns  appear  to  me  to  be  present  even  within  a  given 
species  from  the  same  area;  even  occasionally  a  small  posterointernal  cusp  can 



be  present ;  the  incisors  mav  or  mav  not  be  slightly  pro-odont ;  the  jugal  is  usually 
relatively  long.  M.3  appears  always  to  be  considerably  reduced.  Typically 
the  tail  is  strongly  shortened,  but  in  the  woosnami  group  may  be  as  long  as  the 
head  and  body.  The  fur  is  thick  and  of  a  peculiar  quality;  the  outer  digits  of 
the  hindfoot  and  D.5  of  the  forefoot  are  strongly  shortened.  The  genus  has 
in  the  past  been  referred  to  the  Dendromyinae,  but  its  molars  are  typically 
Murine. 

NoTOMYS  from  .\ustralia,  containing  two  or  three  specific  groups,  is  a  highly 
specialized  genus  which  is  very  likely  an  offshoot  from  something  like  Pseiidomys 
or  perhaps  Leporillus;  the  hindfoot  is  extremely  lengthened,  usually  more  than 
a  third  of  head  and  body  length,  much  narrowed,  and  apparently  fully  specialized 
for  saltatorial  life.  The  plantar  pads  are  reduced.  The  ears  are  rather  large,  the 
tail  is  long,  and  as  a  rule  well  haired,  and  the  general  form  suggests  that  of  a 
Jerboa  or  Kangaroo-Rat.  The  hallux  is  nearly  vestigial,  and  D.5  is  considerably 
shortened.  The  molars  are  not  abnormal,  and  are  rather  simple;  the  anterior 
border  of  the  zygomatic  plate  is  concave,  and  the  anterior  zygomatic  root  is 
broadened.  The  bullae  are  large ;  the  zygoma  is  narrow  and  rises  rather  abruptly 
anteriorly.    A  gular  pouch  on  the  throat  may  or  may  not  be  present. 

Another  highly  aberrant  .\ustralian  genus  is  NI.^st.acomys,  only  known 
living  from  Tasmania.  The  skull  strongly  suggests  that  it  has  been  derived 
from  something  like  Pscudomys,  but  the  molars  are  without  parallel  in  the  whole 
subfamily.  The  toothrows  are  extraordinarily  broadened,  so  that  the  palate 
has  almost  ceased  to  separate  them;  the  inner  cusps  of  the  upper  molars  are 
raised  up  and  point  sharply  inwards;  the  centre  ones  are  also  thickened  and 
raised  up;  the  outer  row  is  reduced.  Considerable  numerical  cusp  reduction 
has  taken  place  here;  the  anteroexternal  cusp  is  absent  in  M.i  (unique  in  the 
subfamily  except  one  specimen  seen  of  Pseiidomys);  this  tooth  has  only  six 
cusps  (in  the  majority  of  Rats,  there  are  eight);  M.2  appears  to  have  only  five 
functional  cusps;  ;\1.3  has  no  outer  row,  as  in  Golunda  and  Mylomys,  but  the 
tooth  is  rather  less  modified  than  in  Golunda.  In  a  young  skull,  the  molars 
appear  to  be  cutting  in  the  same  pattern  as  the  adult.  The  frontals,  as  in 
Pseiidomys,  are  extremely  constricted,  the  anterior  border  of  the  zygomatic  plate 
is  concave.  The  fur  is  thickened,  the  tail  short;  externally  the  genus  is  re- 

miniscent of  some  of  the  Cricetines  of  Patagonia. 
Golunda,  containing  one  species  the  races  of  which  range  through  a  large 

part  of  India  from  the  North-west  Frontier,  Nepal  and  Bhutan  south  to  Ceylon, 
is  another  genus  w  hich  has  developed  unusual  enlargement  ot  the  cusps  of  the 
molars.  It  does  not  seem  to  have  any  near  relatives,  unless  the  African  Mylomys 
is  considered  as  one,  but  it  appears  to  me  to  be  much  more  extreme  dentally 
than  in  Mylomvs.  The  inner  row  of  cusps  has  in  this  genus  become  unusually 
enlarged,  as  well  as  the  centre  row,  particularly  in  M.a  and  M.3;  all  traces  of 
the  outer  row  of  M.3  are  lost;  with  wear,  M.i  actually  seems  to  become  the 
smallest  tooth,  and  M.3  the  largest.  The  upper  incisors  are  grooved.  The  tail 
is  relatively  well  haired;  the  outer  digits  of  the  hindfoot  arc  reduced.  The 
general  form  of  the  skull  suggests  the  Arvicanthis  or  Mylomys  type,  to  which 
branch  of  the  subfamily  it  probably  is  most  closely  allied. 
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AcoMVS,  containing  many  named  forms  from  the  plains  and  desert  regions 
of  Africa,  south  to  the  Cape,  north  to  Morocco  and  Egypt,  also  from  Crete, 
Cyprus,  Syria,  and  Sind,  is  an  isolated  type,  the  chief  character  of  which  is 
the  abnormal  posterior  palate,  in  which  the  mesopterygoid  fossa  is  completely 
roofed  in  by  bone;  this  formation  is,  however,  suggested  in  Pyrofitvs,  Mus 
teneUiis,  and  Millardia  gleadozvi,  though  much  less  developed  in  these  forms. 

The  fur  in  Acomvs  is  always  spiny.  The  jugal  is  long;  the  coronoid  process 

of  the  mandible  low.  M.i  suggests  the  M;w-type  to  a  certain  extent;  but  M.3 

is  as  a  rule  not  very  strongly  reduced.  In  the  South  African  species  siih- 
spinosiis,  the  molars  appear  much  narrowed.  The  hindfoot  is  proportionately 
very  short. 

More  than  one  author  has  considered  the  African  genus  Uranomvs  as  a 

near  ally  of  Aconiys.  The  posterior  palate  is  with  the  same  abnormal  specializa- 
tion; but  the  genus  differs  from  Acowys  in  the  non-spiny  fur,  the  pro-odont 

incisors,  with  the  lower  incisor  root  forming  quite  a  prominent  process  on  the 
mandible,  and  the  strongly  reduced  outer  digits  of  the  hindfoot.  The  tail  is 
rather  short.  M.3  is  reduced.  The  genus  ranges  from  (iambia  to  Uganda  and 
Nyasaland;  a  few  species  are  named. 

EcHlOTHRix  from  Celebes,  with  one  or  two  species,  is  a  highly  aberrant  and 
differentiated  genus,  possessing  an  abnormally  elongated  rostrum,  very  much 
like  the  Philippine  genus  R/ivnclioiiivs,  but  differing  from  that  genus  in  having 

quite  normal  Murine  molars,  and  strong  incisors,  instead  of  having  all  teeth 
vestigial.  The  lower  incisors  in  the  few  skulls  seen  are  widely  separated  from 
each  other,  so  that  it  is  difficult  to  see  how  they  can  fimction  against  the  upper 

incisors.  The  external  pterygoids  are  suppressed.  The  infraorbital  foramen  is 
large,  the  zygomatic  plate  narrow;  the  coronoid  process  vestigial.  The  lower 
incisor  root  forms  a  sharply  defined  process  on  the  mandible.  The  skull  is  in 
fact  specialized  out  of  recognition  when  compared  with  any  ordinary  Rat.  The 
tail  is  poorly  haired,  the  fur  nearly  spiny,  the  size  moderate. 

The  Bandicoot-Rats  {Nesokin  and  Bandkota)  appear  to  be  very  distinct 
from  the  above  genera.  B.\ndicota  is  the  more  primitive  of  the  two.  The 
incisors  are  broadened,  and  powerful;  the  lower  incisor  root  forms  a  very 
prominent  process  on  the  outside  of  the  mandible,  which  may  tend  in  some 
cases  to  be  nearly  as  high  as  the  condylar  process,  and  may  be  almost  comparable 

to  that  present  in  Rhisomys.  The  cusps  of  the  molars,  though  present  in  the 

young  (and  including  a  small  posterointernal  cusp),  are  quickly  suppressed, 
and  in  the  adult  the  pattern  of  the  molars  is  more  or  less  a  series  of  straight 

transverse  plates.  The  size  may  become  large.  The  range  is  Indo-Maiayan, 
from  Kashmir  south  to  Ceylon,  east  to  Yunnan,  Formosa,  the  Malay  Peninsula, 
Sumatra,  and  Java.  Four  species  groups  are  recognizable  apparently,  the  most 

widely  distributed  of  which  are  the  "multimammate"  bcngalensis  group,  and 
the  indica  group,  which  are  as  a  rule  larger  animals  than  the  last. 

Nesokia,  with  one  species,  races  of  which  are  chiefly  Palaearctic  in  distri- 
bution (Lob  Nor  and  Kashmir  through  Persia,  South  Russian  Turkestan,  to 

Syria  and  Egypt;  in  India  south  to  Sind  and  Delhi),  is  like  Bandkota,  but  a 
little  more  specialized  ;  the  molars  scarcely  show  any  traces  of  cusps;  the  lower 



incisor  root  as  a  rule  is  more  prominent  on  the  mandible;  the  remnants  of  the 
original  front  lamina  of  M.2  appear  to  be  suppressed;  and  the  palatal  toramina 
are  shortened.  The  external  characters  of  these  two  genera  are  without  extreme 
abnormalities.  The  molars  of  this  genus  arc  approaching  the  highly  specialized 
condition  found  in  Fhloeomvs,  which  w  ill  be  dealt  with  below. 

Three  unrelated  African  genera  are  noteworthy  as  possessing  cheekpouches, 
together  with  the  fact  that  the  anterointernal  cusp  of  M.i  is  either  suppressed 
or  so  vestigial  that  it  is  pushed  backwards  on  to  the  second  lamina.  Be.\mys, 
with  two  little-known  species  from  East  Africa,  is  the  most  primitive.  The 
cusps  of  the  adult  molars  are  strong  and  angular,  so  far  as  seen;  there  is  a 
well-developed  posterointernal  cusp  in  M.i  and  M.2  present  and  retained;  but 
the  anterointernal  cusp  is  suppressed.  The  genus  has  been  transferred  to  the 
Dendromyinae,  but  appears  merely  to  be  an  aberrant  genus  of  Alurinae  ;  for 
instance,  M.3  is  little  reduced  in  Beamys,  vestigial  in  Dendromyinae;  the 
posterointernal  cusp  is  strong  in  Beamys,  suppressed  in  Dendromyinae,  etc. 
The  jugal  is  relatively  long;  the  palatal  foramina  are  strongly  shortened.  The 
tail  is  naked  and  long.  The  anterointernal  cusp  may  have  been  suppressed  as 
a  result  of  the  cheekpouches. 

S.ikCCOSTOMUs,  with  perhaps  one  species  only,  or  perhaps  a  few  closely  allied 
ones,  from  Southern  and  East  Africa,  has  evolved  a  similar  dentition  in  essential 
arrangement  to  that  of  Beamys,  there  being  no  anterointernal  cusp,  but  originally 
a  posterointernal  cusp  retained,  and  !\1.3  is  not  strongly  reduced.  On  account 
of  the  loss  of  the  front  cusp,  this  genus  has  also  been  referred  to  Dendromyinae, 
but  seems  to  belong  more  in  the  present  subfamily.  Unlike  Beamys,  however, 
this  is  a  simple-toothed  Rat,  as  in  the  adult  nearly  all  traces  of  cusps  disappear, 
and  the  molars  become  more  or  less  laminate.  Well-developed  cheekpouches 
are  present.  The  jugal  is  relatively  long.  The  tail  is  as  a  rule  strongly  shortened, 
which  is  an  unusual  character  in  the  Alurinae,  though  present  in  some  species 
ot  Lophtirumys.     The  hindfoot  is  proportionately  very  short. 

Cricetomys,  with  probably  one  valid  species  only,  races  of  which  have  a 
wide  range  in  Africa  south  of  the  Sahara,  shares  with  the  two  genera  just  dealt 
with  the  possession  of  large  cheekpouches;  here  the  molars  have  evolved  in 
quite  a  different  way  from  all  other  Murinae.  There  is  no  posterointernal  cusp; 
the  anterointernal  cusp  is  also  apparently  modified  by  the  cheekpouches  but, 
instead  of  being  suppressed,  is  vestigial,  and  pushed  backwards,  so  that  it  never 
joins  its  neighbour  on  the  centre  row,  but  is  immediatelv  next  to  the  centre 
cusp  of  the  lamina  behind,  and  in  old  age  actually  becomes  merged  into  that 
lamina.  All  the  inner  cusps  are  correspondingly  reduced  and  pushed  backw  ards. 
M.2  is  not  much  smaller  than  M.i,  and  M.3  is  little  reduced;  various  com- 

plexities can  be  traced  in  the  molars  of  this  genus.  The  bullae  are  much 
reduced ;  the  skull  is  long  and  narrow ;  the  incisive  foramina  are  much  shortened ; 
the  jugal  is  broad  and  long;  the  infraorbital  foramen  is  larger  than  usual.  .\s 
already  noticed,  TuUberg  states  that  the  tongue  of  this  form  possesses  three 
papillae  circumvallatae,  differing  from  all  other  Muridae  examined  by  him  except 
forms  from  Madagascar.  Externally,  the  size  is  very  large  indeed,  at  full  de- 

velopment comparable  to  that  of  any  of  the  Indo-Malayan  and  Australian  Giant 



Rats  except  Phloeomys.  The  tail  is  very  long,  not  well  haired,  and  is  used  by  the 
animal  as  a  sort  of  balancing  organ  when  walking.  According  to  TuUberg  the 
stomach  is  complex.  This  appears  to  be  a  very  isolated  genus,  totally  different 
from  all  other  members  of  the  Murinae  in  many  characters. 

Lastly,  PilLoixiMVS,  with  two  species  from  the  Philippine  Islands,  which  is 

often  referred  to  a  distinct  subfamily,  is  an  unusually  large  type  with  well-haired 
tail,  and  feet  of  more  or  less  arboreal  type,  with  powerful  claws;  it  is  easily  the 
largest  member  of  the  subfamily.  The  molars  are  a  series  of  perfectly  plain 
straight  transverse  plates,  without  the  slightest  traces  of  cusps  in  any  examined 

(though  1  have  seen  no  young  specimens).  The  skull  is  powerfully  ridged,  and 

has  large  postorbital-like  processes  developed.  The  interorbital  constriction 
is  little  marked;  the  braincase  is  reduced,  the  bullae  are  unusually  small.  The 
incisors  are  broad  and  powerful,  and  the  infraorbital  foramen  is  narrow.  It  is 
undoubtedly  a  very  distinct  type,  but  laminate  molars  are  not  unknown  within 
the  subfamily  (cf.  Ncsokia),  and  I  do  not  feel  justified  in  referring  it  to  a  distinct 
subfamily.  It  seems  to  me  to  be,  in  fact,  more  allied  to  the  majority  of  Murinae 
than  is,  for  instance,  Anisomys. 

It  must  he  stated  that  a  few  genera  unrepresented  at  the  British  Museum, 
which  will  be  noted  below,  cannot  be  included  in  the  present  discussion. 

Key  to  thh  Gener.a  of  Murinae 

(not  including  Lorcntsim\s,  Melasmothrix,  and  a  few  other  named  genera  not 
represented  in  London) 

In  the  key  which  follows,  it  will  be  noted  that  in  several  cases  there  are 
exceptions  to  some  of  the  characters  given;  or  it  is  necessary  to  give  alternative 

characters.    This  makes  it  appear  that  the  key  can  be  broken  down  many  times. 

I  would  therefore  remark  that  in  a  group  like  the  Murinae,  containing  seventy- 
one  genera,  nearly  a  hundred  and  fifty  specific  groups,  and  just  over  fourteen 
hundred  named  forms,  it  is  not  possible  at  all  times  to  define  characters  which 

will  distinguish  each  genus  from  every  other  one.    This  is  particularly  apparent 
in  the  neighbourhood  of  the  genus  Rattiis,  the  largest  genus,  which  contains 

thirty-eight  specific  groups,  and  of  which  genus  alone  over  three  hundred  forms 
have  been  examined.    For  every  species  which  fails  to  conform  to  a  given 
character  and  is  marked  as  an  exception  in  the  key,  there  are  very  many  indeed 
which  will  not  be  an  exception  to  the  given  character. 

iVI.2  not  reduced,  its  front  lamina  complete,  so  that  it  is  essentially  like 
M.I  in  elements. 

Lower  incisors  deepened  and  so  compressed  that  the  width  nl  the  pair 

is  equal  to  that  of  one  of  the  upper  inci.sors  only;  toothrow  shortened; 
M.3  smaller  than  M.2.    Lower  incisor  root  forms  prominent  process 

on  hinder  part  of  mandible.  (Group  Anisomyes)    i.  Anisomys 

Lower  incisors  normal.  Toothrow  not  specially  reduced.  M.3  at  least 

as  large  as  M.2,  usually  slightly  larger.  Lower  incisor  root  not 
forming  prominent  process  on  hinder  part  of  mandible. 

(Group  I'^liuri)    2.   Eliurus 



jVI.2  reduced,   its  front  lamina  never  complete,  so  that  it  is  essentially 
different  from  M.i  in  elements. 

(Group  Mures.    The  remainder  of  the  subfamily) 

Rostrum  abnormally  elongated.  (Tips  of  lower  incisors,  in  the  specimens 
seen,  widely  divergent,  and  evidently  not  functioning  against  the 
upper  incisors.    External  pterygoids  suppressed.)  3.  Echiothrix 

Rostrum  not  abnormally  elongated.    (Usually,  lower  incisors  without 
extreme  peculiarities.)  (All  remaining  genera) 

Cheekteeth  have  lost  or  are  losing  all  traces  of  cusps  in  the  adult,  the 
pattern  a  series  of  straight  transverse  plates.  Incisors  powerful, 
and  skull  considerably  specialized. 

Skull  with  supraorbital  ridges  forming  a  prominent  postorbital 
process.  Bullae  extremely  reduced.  Lower  incisor  root  forming 
no  process  on  mandible.  (No  signs  of  cusps  in  molars  of  any 
specimen  examined.)  4.  Phloeo.mys 

Skull  without  postorbital  process,  but  more  or  less  modified  for 
fossorial  habits.  Bullae  relatively  large.  Lower  incisor  root 
forming  extremely  powerful  process  on  mandible,  this  process 
often  tending  to  be  nearly  as  high  as  condylar  process. 

Cheekteeth  usually  or  always  without  traces  of  cusps.  Incisive 
foramina  much  shortened.  Traces  of  original  front  lamina 
of  M.2  normally  suppressed.  5.  Xesokia 

Cheekteeth  usually  with  traces  of  cusps,  at  least  in  the  young. 
Incisive  foramina  not  much  shortened.  Original  front  lamina 

of  M.2  not  entirely  suppressed.  6.  B.\N'DIC0TA 
Cheekteeth  rarely  losing  all  traces  of  cusps  except  in  extreme  old  age, 

their  laminae  very  generally  curved  (or  if  not,  skull  without  the 
specializations  described  above).  Process  on  mandible  formed 
by  lower  incisor  root  moderate,  weak  or  absent,  but  never  tending 
to  become  as  high  as  condylar  process,  and  less  developed  than 

in  A'esokia  and  Bandicota.  Skull  without  conspicuous  postorbital 
process  (except  in  one  species  of  Lroinys,  L.  neobrittatiicus  (not 
seen)).  (All  remaining  genera) 

M.I  with  its  front  lamina  with  anterointernal  cusp  (T.i)  either 
suppressed  or  so  vestigial  that  it  is  pushed  backwards  on  to 
the  lamina  behind  it,  not  joining  the  centre  front  cusp,  but 
with  age  becoming  merged  in  the  second  lamina.  (Cheek- 
pouches  present.) 

Posterointernal  cusp  present  and  well  developed  in  M.i  and  .M.2 
in  the  young  animal.  Anterointernal  cusp  of  M.i  entirely 
suppressed. 

Cusps   of  adult   cheekteeth   strong  and   angular,   the   pattern 



evidently  remaininsj  complex.    Palatal  foramina  shortened. 

Tail  not"  reduced.  7.   Beamys 
Cusps  of  adult  cheekteeth  weak  or  obsolete,  the  pattern  tending 

to  become  simpler  and  laminate.  Palatal  foramina  normal. 
Tail  strongly  reduced.  8.  Saccostomus 

Posterointernal  cusp  of  Al.i  and  M.2  absent.  Anterointernal 

cusp  of  M.I  not  suppressed,  but  vestigial,  never  joined  to 
the  central  anterior  cusp,  and  with  wear  becoming  merged 
into  the  second  lamina.  (Incisive  foramina  shortened;  jugal 
long;  infraorbital  foramen  larger  than  is  normal;  giant  form.) 

9.  Cricetomys 
M.I  with  anterointernal  cusp  always  retained.  All  three  cusps  are 

present  on  front  lamina  of  M.i  in  all  remaining,  except  Masta- 
comys  and  one  specimen  seen  of  Pseiidomys,  in  which  the 
anteroexternal  cusp  is  suppressed.  Anterointernal  cusp  never 
so  vestigial  that  it  is  separated  from  the  front  lamina  of  M.i, 
and  ne\er  becoming  merged  with  wear  into  the  second  lamina. 

(All  remaining  genera) 

First  and  second  upper  molars  with  a  clear  posterointernal  cusp 

present  and  traceable  until  old  age.  (Genera  numbers  10-36) 
Lower  first  and  second  molars  with  three  functional  rows  of 

approximately  equal-sized  cusps.  (Hallux  clawless  and 
fully  opposable.)  10.  Hapalomys 

Lower  first  and  second  molars  never  with  three  functional  rows 

of  approximately  equal-sized  cusps. 

'J'ail  thickly  bushy,  Sciurine.  Frontals  extremely  constricted 
between  orbits,  this  constriction  carried  far  backwards, 

so  that  braincase  appears  shortened.    (Giant  form.) 
II.  Crateromys 

Tail  never  thickly  bushy.  Frontals  with  interorbital  con- 
striction less  extreme  in  appearance. 

Posterior  lamina  of  first  and  second  upper  molars,  and 
anterior  lamina  of  first  lower  molar  doubled. 

12.  Carpomys 

Posterior  lamina  of  first  and  second  upper  molars  and 
anterior  lamina  of  first  lower  molar  single  (normal),  or 
with  traces  of  extra  lamina  much  less  developed. 

Hindfoot  extremely  specialized  for  arboreal  life,  with  the 
hallux  fully  opposable,  and  clawless  in  adult  (one 

specimen  of  Pilhccheir  seen,  nt)t  adult,  retains  a 
minute  claw  on  the  hallux). 



MURINAE  63 

Outer  row  of  cusps  of  first  and  second  upper  molars 
becoming  reduced.    Bullae  strongly  inflated. 

13.    PiTHECHEIR 

Outer  row  of  cusps  of  first  and  second  upper  molars 
well  developed.    Bullae  not  noticeably  inflated. 

Lower  molars  with  more  conspicuous  development 
of  the  subsidiary  outer  row  of  cusps.    D.5  of 
manus  and  pes  with  claw  (normal). 

14.  Chiropodomys 
Lower  molars  with  less  conspicuous  development 

of  the  subsidiary  outer  row  of  cusps.  D.5  of 
manus  and  pes  without  claw.       15.  Vandeleuria 

Hindfoot  less  extremely  specialized  for  arboreal  life,  the 
hallux  clawed  and  apparently  not  fully  opposable. 

Upper  molars  strongly  cuspidate,  the  outer  row  with 
the  main  cusps  well  developed,  and  usually  form- 

ing a  strong  angle  with  their  neighbours  of  the 
centre  row ;  not  tending  to  become  fused  with  them . 

Tail  prehensile. 

Tail  naked.  Palatal  foramina  considerably  short- 
ened (compare  also  Thamnomys).  Bullae 

relatively  smaller  (compare  Micromys). 
Palate  not  specially  narrowed  (compare 
Lenomys),  and  feet  specialized  for  arboreal 
life  (compare  Apodemus).  16.  Pogonomys 

Tail  moderately  well  haired.  Palatal  foramina 
not  shortened.  Bullae  relatively  larger 
(compare  Pogonomys).  Rostrum  strongly 
shortened  (compare  Apodemus,  Lenomys, 
Thamnomys).    (Pygmy  form.)         17.  Micromys 

Tail,  so  far  as  known,  not  prehensile.  (Rostrum  not 
specially  shortened  (compare  Micromys).) 

Palate  much  narrowed,  particularly  anteriorly. 
Tail  more  naked.  (Feet  not  specially  modi- 

fied for  arboreal  life  (compare  Thamnomys).) 
18.   LeNOiMYS 

Palate  not  spcciallv   narrowed.     Tail  relatively 
well  haired. 

Feet  noticeably  broad,  modified  for  arboreal 
life,  and  relatively  shorter  (about  iS  per 
cent  of  head  and  body  length  on  average). 

19.  Th.\mnomys 
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Feet  noticeably  narrow,  not  modified  for 
arboreal  life,  and  relatively  longer  (over 

20  per  cent  of  iiead  and  body  length  on 
average  in  about  300  specimens). 

20.    APODEMUS 

Upper  molars  not  or  less  stronglv  cuspidate,  the  outer 
row  tending  in  most  cases  to  become  strongly 
reduced,  and  fused  with  the  centre  row  (or  if  not, 
as  Hvoinvs,  all  cusps  more  or  less  obsolete). 

IM.3  nearly  as  large  as  AI.2.  Coronoid  process  of 
mandible  normal.  Zygomatic  plate  straight 

antericjrlv.  Molars  scarcely  cuspidate  in  any 
seen. 

Incisors  very  broad  and  heavy;  palatal  foramina 

strongly  shortened;  rostrum  less  pointed; 
tail  naked;  zygomatic  plate  lower.  (Giant 
form.)  21.  Hyomvs 

Incisors  not  enlarged;  palatal  foramina  long; 
rostrum  more  pointed;  tail  relatively  well 

haired;  zygomatic  plate  higher.        22.   B.atomys 

M.3  clearly  smaller  than  M.2.  t'oronoid  process of  mandible  much  reduced,  low.  Molars  in 

most  cases  cuspidate  at  least  originally  (or  if 

not,  as  perhaps  Laoiiivs,  incisors  moderate  and 

tail  fully  haired,  compare  Hyoniys,  and  zygo- 
matic plate  less  specialized  than  in  Batoinys); 

zygomatic  plate  not  straight  anteriorly. 

Tail  thickened  at  base.  23.    L.WMYS 

Tail  not  tliickened  at  base. 

Frontal  region  of  skull  raised  and  inflated  to 
a  greater  or  lesser  degree;  zygoma  not 
rising  abruptly  anteriorly,  and  relatively 
low.  24.  Mesembriomys 

Frontal  region  of  skull  not  raised  and  inflated. 

Zygoma  rising  abruptly  anteriorly  to  con- 
sidcralile  height.  Tail  nearly  uniformly 
haired.  25.   CoNIHRUS 

Zygoma    without   special    peculiarities;    tail 
less  well  haired.  26.   Zyzomys 

No   well-developed   posterointernal   cusp   present  and  traceable 
through  life  in  M.i  and  M.2.    (Remainder  of  subfamily.) 
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A  much  reduced  posterointernal  cusp  in  M.i  and  M.2  appearing 
as  a  low  connecting  ridge,  normally  a  feature  of  the 
dentition.  (External  form  modified  to  a  degree  for  arboreal 

life.)  27.  Grammomys 

A  much  reduced  posterointernal  cusp  in  M.i  and  M.2  normally 
not  a  feature  of  the  dentition.  (This  cusp  is  suppressed, 

so  far  as  seen,  except  in  a  few  individual  cases  in  Lophur- 
omys,  in  5  out  of  8  skulls  of  Rattiis  macleari,  and  in  the 

only  two  skulls  available  of  Rattus  baliiensis;  these  species 
not  showing  modification  towards  arboreal  life,  compare 
Gratnmomys.) 

M.3  with  well-developed  posterointernal  cusp.  Frontal 
region  of  skull  strongly  inflated.  (Cheekteeth  angular, 
complex;  giant  form.)  28.  Mallomys 

]\1.3  with  no  well-developed  posterointernal  cusp  (it  may  be 
traced  in  this  tooth  in  Dasymys,  cheekteeth  losing  cusps 
early,  and  frontals  not  inflated,  compare  Mallomys). 
Frontal  region  of  skull  not  strongly  inflated. 

(AH  remaining  genera) 

Mesopterygoid  fossa  roofed  in  by  bone  anteriorly. 

Fur  densely  spiny;  upper  incisors  not  pro-odont;  lower 
incisor  root  not  showing  on  mandible ;  outer  digits 

of  hindfoot  not  shortened.  29.  Acomys 

Fur  not  spiny;  upper  incisors  usually  pro-odont;  lower 
incisor  root  showing  clearly  on  mandible;  outer 
digits  of  hindfoot  reduced.  30.  Uranomys 

Mesopterygoid  fossa  not  completely  roofed  in  by  bone 
anteriorly.  (All  remaining  genera) 

Cheekteeth  much  broadened,  excessively  hea\y,  the 

main  cusps  of  the  upper  molars  much  raised  up 
and  thickened;  so  far  as  known,  this  peculiarity 
of  dentition  retained  through  life;  the  inner 

row  of  M.2  and  M.3  becoming  extremely  en- 
larged, as  is  the  centre  row.  Outer  row  of  M.3 

obliterated. 

Upper  incisors  grooved.  Braincase  not  shortened,  and 
interorbital  constriction  less  extreme.  Palate 

relatively  broader.  (Outer  digits  of  hindfoot  and 
D.5  of  forefoot  strongly  shortened.  In  old  age, 
M.3  tends  to  become  the  dominant  tooth.) 

31.   GOUNDA 
3 — Li\ing  Rodents — II 



Upper  incisors  plain.  Frontals  extremely  constricted, 
this  constriction  carried  far  back,  so  that  brain- 
case  appears  shortened.  Palate  much  narrowed. 
The  anteroexternal  cusp  of  M.i  is  suppressed. 

32.  Mastacomys 
Cheekteeth,  in  the  majority,  never  approaching  the 

above-described  extreme  type  of  heavy  dentition; 
but  if  so  (as  Mylomys,  Oenomys  only),  the  antero- 

external cusp  of  M.I  is  retained  (compare  Masta- 
comys), and  the  inner  row  of  cusps  in  M.2  is  not 

specially  enlarged;  and  evidently  in  old  age,  M.3 
does  not  tend  to  become  the  dominant  tooth 

(compare  Golunda). 

Interorbital  region  of  skull  unusually  broad,  so  that 
in  superior  aspect  of  skull  there  is  scarcely  any 
constriction  apparent.  (Toothrows  set  far  forward 
in  skull;  zygomatic  plate  narrowed.) 

Zygomatic  plate  tilted  strongly  upwards,  its  appear- 
ance about  as  in  Hydromyinae.  Cheekteeth, 

as  far  as  ascertainable,  with  very  weak  cusps, 
the  pattern  nearly  laminate.  Outer  digits  of 
hindfoot  not  reduced.  33.  Crunomys 

Zygomatic  plate  unusually  low,  sometimes  scarcely 
tilted  upwards  at  all.  Cheekteeth  with  strong 
well-developed  cusps,  retained  more  or  less 
through  life.  Outer  digits  of  hindfoot  short- 

ened, D.5  scarcely  longer  than  hallux. 

34.   LOPHUROMYS 
Interorbital  region  of  skull  in  superior  aspect  always 

with  some  constriction  apparent. 
(All  remaining  genera) 

Posterior  palate  greatly  broadened,  and  continued 
far  backwards  behind  the  toothrows.  (Infra- 

orbital foramen  more  enlarged  than  is  normal.) 

35.  Nesoromys 
Posterior  palate  not  greatly  broadened,  and  not 

continued  far  backwards  behind  the  toothrows. 

Toothrows  strongly  reduced  (i3'7  per  cent  or  less 
of  condylobasal  length).  (Zygomatic  plate 
narrowed,  strongly  tilted  upwards,  in  appear- 

ance like  that  of  Hydromyinae.) 

36.  Macruromys 



Toothrows  normally  not  extremely  reduced.  (An 
exception  to  this  is  Rattiis  baeodon,  a  little- 
known  form  which  approaches  Macruromys 
in  this  character;  the  zygomatic  plate, 
though  narrow,  is  not  of  Hydromyine  type ; 
but  as  Macruromys  is  represented  in  London 
only  by  one  specimen  with  much  worn  teeth, 
I  am  unable  to  give  further  characters. 
Another  species  which  might  overlap  Mac- 

ruromys in  toothrow  length  is  Malacomys 
edzuardsi.) 

Upper  toothrow  becoming  specialized  by 
enlargement  of  M.i,  combined  with  con- 

siderable or  excessive  backward  distortion 

of  the  anterointernal  cusp,  combined  with 
progressive  reduction  (in  some  cases 
almost  to  vanishing  point)  of  M.3. 

The  outer  row  of  cusps  of  the  upper  molars 
practically  obsolete.  37.  Leggadin.a 

The  outer  row  of  cusps  of  the  upper  molars 
strongly  developed. 

Upper  incisors  not  pro-odont. 

Zygomatic  plate  narrowed;  lower  in- 
cisors lengthened,  narrowed. 

38.  Mycteromys 

Zygomatic  plate  not  specially  narrowed. 
Lower  incisors  as  a  rule  without 

peculiarity.  39.  Mus 

Upper  incisors  strongly  pro-odont. 

Mandible  thin  and  weak,  with  ascending 
portion  low;  infraorbital  foramen 
scarcely  wider  above  than  below; 
M.3  vestigial.  (One  specimen  seen 
only.)  40.  HYLENOivTis 

Mandible  normal,  with  ascending  por- 
tion moderate;  infraorbital  fora- 
men, as  far  as  ascertainable,  without 

special  pecuharities;  ̂ L3  less 
vestigial.  (One  specimen  seen 
only.^  41.  MuRlCULUS 



Upper    toothrow    not    becoming    specialized 
exactly  in  the  manner  described  above. 

(All  remaining  genera) 

Hindfoot  extremely  lengthened,  usually 

more  than  30  per  cent  of  head  and  body 

length,  and  averaging,  so  far  as  ascer- 
tainable, over  34  per  cent  of  head  and 

body  length;  apparently  fully  special- 
ized for  saltatorial  life.  (Plantar  pads 

reduced.  Anterior  border  of  zygomatic 

plate  concave.)  42.  Notomys 

Hindfoot  less  extremely  lengthened,  not 

averaging  over  30  per  cent  of  head  and 
body  length.  (In  only  one  genus, 
Colomys,  does  the  foot  length  approach 

that  of  Notomys;  anterior  border  of 

zygomatic  plate  not  concave,  and  foot 
relatively  shorter.) 

Dentition  heavier  than  is  normal;  cusps  of 

all  rows  of  upper  molars  enlarged  and 
raised  up  to  a  considerable  degree. 
Outer  row  of  jM.3  more  or  less 
obliterated. 

Upper  incisors  grooved.  Fifth  digit  of 
manus  so  shortened  that  there 

appear  to  be  three  functional  digits 

only.  43.  Mylomys 

Upper  incisors  plain.    Manus  with  four 
functional  digits.  44.  Oenomys 

Dentition  less  heavy,  the  cusps  not  or  less 

exaggerated  and  enlarged. 
(All  remaining  genera) 

Hindfoot  much  specialized  for  arboreal 
life,  with  the  hallux  clawless  and 

fully  opposable.  45.   Chiromyscus 

Hindfoot  less  specialized  for  arboreal 
life,  the  hallux  so  far  as  known  not 

fully  opposable,  and  always  retain- 

ing claw. 

Upper  incisors  grooved.         46.  Pelomys 

Upper  incisors  plain. 
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Upper  incisors  strongly  pro-odont. 
The  cheekteeth  strongly  cus- 

pidate, complex,  broad  in 
appearance ;  toothrow  about  i8 
or  19  per  cent  of  condylobasal 
length.  47.  Zelotomys 

Upper  incisors  normally  not  pro- 
odont.  If  so  {Rat t us  berdmorei 

group  only),  cheekteeth  simple, 
relatively  narrow,  not  strongly 
cuspidate ;  and  toothrow  short- 

er, about  14  to  16  per  cent  of 
condylobasal  length. 

Manus  with  fifth  finger  clawless 
and  so  shortened  that  there 

appear  to  be  three  func- 
tional digits  only. 

48.  Lemniscomys 

Manus  with  four  functional  digits. 

Hindfoot  elongated  to  a  greater 
or  lesser  degree,  the  limbs 
slender,  "the  metatarsals 
loosely  knit,  to  splay  out 

on  soft  ground"  (St. Leger). 

Braincase  rounded,  heavy, 
much  wider  than  ros- 

trum; zygoma  narrow; 

zygomatic  plate  nar- 
rowed; infraorbital  for- 
amen larger  than  is 

normal;  upper  cheek- 
teeth broad,  stronglv 

cuspidate;  hindfoot 
much  lengthened,  on 
average  about  29  per 
cent  of  head  and  body 

length.  49.  CoLOMYS 

Braincase  less  rounded,  little 
wider  than  rostrum ; 

zygomatic  plate  not 
narrowed;  infraorbital 
foramen  less  enlarged; 



upper  molars  narrow, 
with  cusps  obsolete ; 
hindfoot  averages  about 

24  per  cent  of  head  and 
body  length.  (Tooth- 
rows   relatively   short.) 

50.  Malacomys 
Hindfoot  as  a  rule  not  or  less  elongated,  the 

metatarsals  so  far  as  known  without  the 

above  described  character.  Hindfoot  con- 

siderably less  than  29  per  cent  of  head 
and  body  (compare  Coloinvs). 

M.3  not  or  scarcely  smaller  than  M.2,  and 
with  wear  tending  to  become  rather 

larger  than  that  tooth  (details  of  denti- 
tion of  Hadromvs  are  not  known). 

Molars  broad,  and  dentition  heavy. 

Zygomatic  plate  with  anterior  border  not 
concave.  (M.3  has  originally  no 

posterointernal  cusp,  and  its  posterior 
lamina  is  narrower  than  its  anterior 

one.  Outer  digits  of  hindfoot  strongly 

shortened  (compare  Dasymys).  Ros- 
trum short,  and  palate  narrower 

(compare  Aethomys). 

51.  Arvicanthis 

Zygomatic  plate  with  anterior  border 
concave. 

Skull  with  extreme  interorbital  con- 
striction. Outer  digits  of  hindfoot 

not  reduced.  (M.3  originally  has 

posterointernal  cusp  present,  and 

its  posterior  lamina  is  as  a  rule 
about  as  large  as  its  anterior  lamina 

(compare  Arvicanthis).  M.3  is 
most  often  larger  than  M.2.) 

52.  Dasymys 
Skull  without  extreme  interorbital  con- 

striction. Outer  digits  of  hindfoot 

strongly  reduced.  D.5  of  manus 
much  shortened.  53.  Hadromys 

I\1.3  is  normally  clearly  smaller  than  M.2, 
with  very  rare  individual  exceptions,  as 



in  some  specimens  of  Aethomys  (no 
extreme  interorbital  constriction  (com- 

pare Dasymys),  D.5  of  manus  usually 
less  vestigial  (compare  Hadromys),  and 
palate  normally  less  narrowed,  and 
rostrum  usually  relatively  longer  (com- 

pare Arvicanthis)). 

(The  remaining  genera  are  distinguishable  on  average  rather  than  absolute 
characters.) 

Skull  with  extreme  interorbital  constriction  (on  average  about  12  per 
cent  of  occipitonasal  length),  this  constriction  placed  far  back, 
so  that  braincase  appears  shortened.  Anterior  border  of  zygo- 

matic plate  not  concave;  zygoma  relatively  low  anteriorly,  not 
rising  to  considerable  height.  54.  Stenocephalemys 

Skull  in  the  majority  without  extreme  interorbital  constriction,  only 
very  occasionally  less  than  13  per  cent  of  occipitonasal  length; 
but  if  with  this  character,  as  sometimes  in  Leporillus  and 
Pseudomys,  either  the  zygoma  rises  abruptly  anteriorly  to 
considerable  height  {Leporillus),  or  the  anterior  border  of 
zygomatic  plate  is  concave  (Pseudomys). 

Molars  always  strictly  simple  (all  cusps  of  each  lamina  merging 
into  each  other),  and  the  cusps  are  never  clearly  marked  (so 
far  as  seen,  even  when  cutting);  M.3  is  strongly  reduced. 
Pectoral  mammae,  so  far  as  known,  suppressed.  Typically, 
the  tail  is  almost  devoid  of  hairs,  the  scales  arranged  in  mosaic 

pattern,  and  t\'pically  not  overlapping  each  other. 
Posterior  palate  ending  about  on  level  with  last  molars,  or 

slightly  in  front  of  that  level.  (Tail  naked  or  poorly  haired, 
as  in  Uromys  normally);  (incisive  foramina  as  a  rule  less 
shortened ;  lower  incisors  less  deep  in  proportion  to  their 

breadth;  "palate  ridges  as  far  as  known  five  or  six" 
(Thomas).)  55.  Melomys 

Posterior  palate  ending  slightly  behind  the  last  molars. 

Tail  naked.  Bullae  extremely  reduced.  ("'Palate  ridges 
where  known  twelve  or  more"  (Thomas);  incisive 
foramina  always  shortened;  lower  incisors  deep  in 
proportion  to  their  breadth  (compare  Melomys).) 

56.  Uromys 
Tail  moderately  haired,   not  mosaic,   but  structtire  as  in 

Rattus.    Bullae  less  extremely  reduced.  57.  Apomys 

Molars  not  always  strictly  simple,  but  when  so,  tail  relatively  well 
haired,  and  pectoral  mammae  present  so  far  as  known.  In 
forms  without  pectoral  mammae,  teeth  not  strictly  simple; 



tail  most  often  not  mosaic  pattern,  but  with  the  scales  over- 
lapping to  a  greater  or  lesser  degree,  and  usually  moderately 

haired.    (If   the    tail    is    mosaic    pattern,    the    dentition    is 
relatively  complex.) 

Pygmy  Mice,  with  hindfoot  on  average  more  than  25  per  cent 
of  head  and  bodv  length,  so  far  as  ascertainable.    Head 
and  body  under  80  mm.    (Hallux  said  to  be  opposable, 

but  clawed.)  5<S.  Haeromys 

Head  and  body  very  rarely  under  80  mm.  in  fully  adult,  but  if 
so,  hindfoot  relatively  shorter. 

Toothrow  relatively  long,  on  average  more  than  21   per 
cent  of  condylobasal  length. 

Bullae  about  16  per  cent  of  occipitonasal  length.  Tooth- 
row  about  2I-3-22-7  per  cent  of  condylobasal 
length.  59.  Eropeplus 

Bullae  about  11  to  12  per  cent  of  occipitonasal  length. 

Toothrow  2 1 •6-23-3  P'^''  ̂ ^^^  °*  condylobasal 
length.  60.  Dacnomys 

Toothrow  relatively  shorter,  very  rarely  more  than  21  per 

cent  of  occipitonasal  length.    (Only  in  one  case,  of 

the  remaining  species,  of  those  measured,  is  this  per- 
centage exceeded,  in  a  specimen  of  Rattiis  velutiiuis 

(Tasmanian);  which  specimen  gives  a  percentage  of 

21-4   per   cent).    (If  this   toothrow   measurement   is 
overlapped   it   will  be   in   the   Australian  species   of 

Rattus  (bullae  about  17-22  per  cent  of  occipitonasal 
length,  compare  Eropeplus,  Dacnomys),  or  in  Rattus 
lepturus,  which  differs  from  these  genera  in  its  much 
larger  ear,  and  in  cranial  details.)    (Eropeplus  must 

be  noted  as  a  little-known  genus,  of  which  we  possess 
two  old  examples  only.) 

In   the   vast   majority,   the   molars   in   fully   adult   are 
relatively  simplified  in  structure,  with  the  cusps  on 
each  lamina  tending  to  fuse  into  each  other  to  a 

greater  or  lesser  degree,  and  not  to  form  a  sharp 
angle   with   each   other   (the   molars   may  become 

completely    simple).    In    species    with    relatively 
angular  teeth,  there  is  no  strong  reduction  of  the 
outer    digits    of    the    hindfoot.    The    hindfoot    is 
normally  not  shortened,  usually  considerably  more 
than  16  per  cent  of  head  and  body  length,  always 
so  on  average  in  a  group  (compare  Pyromys).    The 
lower  molars  of  species  with  angular  dentition  have 



usually  the  terminal  heel  of  M.i  and  M.2  well 
marked,  and  the  cusps  not  specially  raised  up  (com- 

pare Thallomys).  If  the  outer  digits  of  the  hindfoot 
are  relatively  shortened  (as  in  Rattus  raju/i  group), 
the  molars  are  simpler,  and  the  cusps  are  not 
angular  in  the  adult. 

Anterior  border  of  zygomatic  plate  concave. 
6l.    PSEUDOMYS 

Anterior  border  of  zygomatic  plate  not  concave. 

M.3  vestigial,  scarcely  larger  than  posterior  lamina 
of  M.2.  62.    COELOMYS 

M.3  not  or  less  vestigial. 

Coronoid    process    of    mandible    usually    well 
developed.  63.  Rattus 

Coronoid  process  of  mandible  obsolete. 

Frontals   usually   much   constricted;   zygoma 
rising  abruptly  anteriorly  to  a  considerable 
height.  64.  Leporillus 

Frontals  not  so  strongly  constricted;  zygoma 
moderate,  not  much  raised  up  anteriorly. 

65.  Gyomys 
Molars  not  becoming  simplified  in  adult,  the  cusps  well 

marked,  angular,  not  tending  to  fuse  with  each 
other,  and  traceable  until  old  age.  These  dental 
characters  combined  (except  in  Thallomys)  with 
specialization  or  abnormality  of  foot  structure; 
either  with  great  reduction  of  outer  digits  of  hind- 
foot,  or  with  shortening  of  hindfoot.  (In  the  case 
of  Thallomys,  the  feet  are  not  extremely  modified; 
the  genus  differs  from  Rattus  and  those  genera  just 
dealt  with  on  average  characters  of  lower  molars.) 

D.5  of  the  hindfoot  strongly  shortened,  often  scarcely 
longer  than  the  hallux,  and  scarcely  reaching  past 
base  of  D.4. 

Frontals  relatively  wider,  with  interorbital  con- 
striction less  marked ;  skull  short  and  broad  in 

general  appearance ;  zygoma  slender.   66.  Hybomys 

Frontals  relatively  narrower,  normally  constricted; 
aspect  of  skull  not  abnormal. 

Rostrum  relatively  shortened,  usually  less  than 
30  per  cent  of  occipitonasal  length.   Zygoma 



robust.  (Posterior  plantar  pads  much  re- 
duced in  size;  sometimes  there  arc  5  only; 

back  with  four  stripes.)  67.  Rh.4BD0MYS 

Rostrum  not  specially  shortened.    (Back  without stripes.) 

Plantar  pads  of  hindfoot  reduced  to  5  or  4. 
68.    MiLLARDIA 

Plantar  pads  of  hindfoot,  so  far  as  ascertainable 
at  present,  6.  (This  is  so  in  specimens  of 
A.  chrysophilus  and  A.  zvalambae,  but  no 
spirit  specimens  available  of  A.  kaiseri.) 
Zvgoma  robust.  69.  Af.thomys 

D.5  of  hindfoot  not  shortened. 

Hindfoot  on  average  about  18  per  cent  of  head  and 
body  length,  as  in  many  species  of  Rattus. 
Lower  molars  with  terminal  heel  of  M.i  and 

M.2  much  reduced,  and  the  cusps  originally 
heavy  and  raised  up.  70.  Thallomys 

Hindfoot  strongly  shortened  about  16  per  cent  of 
head  and  body  length.  71.  Pyromys 

(A  little-known  form,  only  one  specimen  available 
for  examination;  its  skull  is  so  like  that  of  Millardia 
gleadoici  from  the  same  area  that  one  is  tempted  to 
believe  that  the  skin  was  mixed  with  a  skull  of  M. 

gleadowi.) 
I  doubt  the  validit\'  of  Tliallomvs  from  Rattus  on 

the  above-mentioned  character  of  lower  molars.  The 
genus  is  retained  mostly  for  convenience,  though  the 
molars  are  too  angular  for  the  genus  Rattus.  In  Tlial- 

lomys  I  include  "Aethomys"  namaquensis. 
For  the  purposes  of  this  work  I  have  adopted  the  cusp  notation  of  Miller 

(Cat.  Mamm.  West.  Europe,  1912),  as  being  the  simplest  and  least  likely  to  cause 
confusion.  In  this  notation,  in  the  upper  molars,  the  three  anterior  cusps  of 
M.I  are  notated  as  T.i,  T.2,  and  T.3;  T.i  being  the  anterointernal  and  T.3 
the  anteroexternal.  The  second  lamina  possesses  T.4  (internal),  T.5  (central), 
and  T.6  (outer).  The  third  lamina  T.7  (the  posterointernal  cusp,  on  the 
presence  or  absence  of  which  many  genera  are  named);  T.8  (central)  and  T.9 
(outer).  Rarely,  as  in  genera  here  held  to  be  primitive,  subsidiary  cusps  are 
present  on  the  upper  molars,  particularly  in  some  cases  there  is  an  e.xtra  cusp, 
which  may  be  a  trace  of  an  extra  (fourth)  lamina,  in  front  of  M.i;  also  in 
complex-toothed  genera,  there  is  often  an  e.xtra  cusp  at  the  back  of  the  outer 
series  in  M.i.  M.2  and  M.3  are  both  derivable  from  the  fully  cusped  pattern 
given  above,  though  usually  there  are  less  cusps  present.    T.2  (the  anterior 
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centre  cusp)  is  always  absent  in  M.2,  except  in  the  genera  Anisomys  and  Eliurus. 
Sometimes  the  whole  front  lamina  of  ]\1.2  may  be  suppressed. 

'I'he  lower  molars  are  in  the  subfamily,  with  very  few  exceptions,  in  two 
rows  of  main  cusps,  the  laminae  in  the  molars  being  three  in  M.i,  two  in  M.2, 
and  two  in  M.3.  M.i  and  M.2  usually  have  a  well-marked  central  posterior 
cusp  at  the  back  of  the  tooth,  here  referred  to  as  the  terminal  heel ;  in  a  few 
cases  this  may  become  so  broad  as  to  appear  as  an  extra  lamina.  The  two  front 
cusps  of  M.I  are  often  reduced  and  close  together.  The  posterior  lamina  of 
M.3  often  appears  to  consist  of  one  cusp  only.  On  the  outer  side  of  M.i  and 
M.2  lower  are  often  some  small  subsidiary  cusps,  which  may  represent  the 
remnants  of  an  earlier  complete  third  row  of  cusps ;  in  the  genus  Hapalomys, 
the  lower  M.i  and  M.2  have  all  three  rows  almost  fully  developed. 

It  must  be  noticed  that  many  genera,  such  as  Miiricidus,  Hylenomys,  Pyroniys, 
Mycteroniys,  Nesoromys,  Hadromys,  Stenoceplialemys,  Laomys,  Batomys,  Pithe- 
cheir,  Crunomys,  Beamys,  and  Macruromys,  are  very  incompletely  represented 
at  the  British  Museum,  and  in  some  cases  very  incompletely  known. 

(The  references  and  type  localities  to  the  list  of  named  forms  are  the  work 
of  Mr.  R.  W.  Hayman,  except  a  small  section  of  the  genus  Ratttts  and  a  few 
African  genera,  which  are  by  Mr.  G.  W.  C.  Holt.) 

The  Eliurus  Group  (Eliuri) 

Cheekteeth  a  series  of  transverse  plates;  these  close  together,  as  in  laminate 
Murinae,  not  separated  by  inner  and  outer  folds  (compare  laminate  Cricetinae 
and  Gerbillinae).  M.2  as  large  as  M.i,  and  with  its  elements  not  reduced ;  M.3 
as  large  as  M.2,  with  the  same  number  of  laminae.    From  Madagascar. 

Genus,  i.    ELIURUS,  Milne-Edwards 

1885.    Eliurus,  Milne-Edwards,  .\nn.  Sci.  Nat.  Paris,  63,  ser.  Zool.  XX.  no.  i  bis,  p.  i. 

Type  Species. — Eliurus  viyoxinus,  Milne-Edwards. 

RvNGE. — Madagascar. 
Number  of  Forms. — Five. 

Remarks. — It  is  doubtful  whether  this  genus  has  any  close  relationship  with 
the  Murinae,  but  I  provisionally  include  it  here  as  it  seems  to 

belong  rather  in  the  Murinae  than  in  any  other  subfamily,  and  it  does  not  seem 
to  possess  sufficient  specializations  to  be  referred  to  a  distinct  subfamily  on  its 
own.  Whatever  its  relationships,  I  do  not  think  it  is  a  Cricetine,  and  it  seems 
to  me  to  be  absolutely  distinct  and  remote  from  all  other  Muridae  from  Mada- 

gascar. The  genus  has  the  molar  series  in  transverse  plates,  as  already  indicated, 
but  distinct  in  appearance  from  those  of  Phloeomys,  Nesokia,  or  other  Murinae 
with  similar  arrangement.  They  appear  to  be  much  nearer  to  these  Murine 
types  than  to,  say,  Irenomys  (Cricetinae),  which  has  more  or  less  laminate  teeth, 
but  the  laminae  are  separated  by  conspicuous  folds,  as  is  normal  for  Cricetinae ; 
while  the  (ierbilline  Meriones  agrees  with  the  Cricetine  type  in  this  respect. 
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Further  Elinriis  lacks  any  modification  of  skull  which  is  always  present  in 
Gerbillinae.  I  have  therefore  no  alternative  hut  to  regard  it  as  an  archaic 
member  of  the  Murinae. 

Characters. — Skull  with  round  broad  braincase,  no  supraorbital  ridges, 
rostrum  long  and  pointed.  Jugal  long.  Infraorbital  foramen 

of  Murine  type,  but  relatively  large;  zygomatic  plate  nearly  straight  anteriorly. 
Incisive  foramina  variable  in  length,  not  extending  to  toothrow  as  a  rule;  either 
quite  broad  or  quite  narrow.  Bullae  of  medium  size.  The  laminae  of  each 
upper  molar  are  three  in  number:  M.2  essentially  like  M.i  both  in  size  and 
form;  M.3  at  least  as  large  as  M.2,  often  slightly  larger,  and  its  posterior  lamina 
may  be  double.  Third  lamina  in  IVI.i  and  M.2  sometimes  bent  backwards  in 
the  middle,  often  larger  than  those  in  front  of  them,  and  may  have  an  isolated 
island  present.  Lower  teeth  a  series  of  transverse  plates,  three  laminae  on 
each  tooth;  the  front  lamina  of  M.i  may  be  double.  The  teeth  appear  to  be 
cut  in  this  flatcrowned  condition,  so  the  unworn  crowns  throw  no  light  on  the 
relationships  of  the  genus. 

Tail  long,  the  end  well  haired,  pencilled,  but  the  portion  joining  the  body 
more  naked.  Fur  soft,  flindfoot  more  or  less  of  arboreal  type,  with  D.5 
relatively  long. 

There  seems  no  extreme  difference  between  the  named  forms  except  that 
minor  is  constantly  smaller  than  the  others  in  the  small  series  examined. 

Forms  seen :  majori,  minor,  penicillatus,  tanala. 

List  of  Named  Forms 

1.  ELIURLS  MYOXIXUS,   Milnc-Hdwards 
1885.    Ann.  Sci.  Nat.  XX,  Art.  i  bis,  p.  i. 

Madagascar,  West  coast. 

2.  EIJIRUS  TAN.^LA,  Major 

1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  462. 
Forest  of  the  Independent  Tanala  of  Ikongo,  30  miles  south  of  Fian- 

arantsoa,  Madagascar. 

3.  I-LIURUS  MAJORI,  Thomas 
1895.    Ann.  Mag.  Mat.  Hist.  6,  XVI,  p.  164. 

Ambolimitombo  Forest,  Central  Madagascar. 

4.  E1,IL'RU.S  PENTCILL,ATU.S.  Thomas 
1 90S.    Ann.  Mag.  Nat.  Hist.  8,  II,  p.  454. 

Ampitambe,  N.-E.  Betsilco,  Madagascar. 

5.  EI.IURLS  MINOR,  Major 
1S96.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  462. 

Ampitambe  Forest,  N.-E.  Betsileo,  Madagascar. 

The  Anisomys  Group  (Anisomyes) 

M.2  not  smaller  than  M.i,  and  with  elements  exactly  as  in  that  tooth. 

Lower  incisors  so  compressed  that  the  width  of  the  pair  is  equal  only  to  that 



of  one  of  the  upper  incisors,  a  character  which  appears  unique  in  the  whole 
Order. 

Genus  2.    ANISOMYS,  Thomas 

1903.    Anisomys,  Thomas,  Proc.  Zool.  Soc.  London,  vol.  2,  p.  199. 

Type  Species.- — Anisomys  imitator,  Thomas. 

Range. — New  Guinea. 

Number  of  Forms. — One. 

Ch.'IRACTERS. — Skull  with  rather  broad  long  rostrum,  little  interorbital 
constriction,  weak  supraorbital  ridges  which  extend  over  the 

braincase;  anterior  part  of  zygomatic  plate  cut  back  above,  not  abnormal. 

Bullae  extremely  small.  Posterior  portion  of  palate  square,  ex-tending  con- 
siderably behind  the  much  reduced  toothrow.  Incisive  foramina  extremely 

shortened,  far  in  front  of  toothrovvs.  Palate  hollowed,  the  anterior  part  lying 

between  two  raised  ridges. 

Upper  incisors  of  normal  breadth;  the  lower  ones  extremely  deep  and  as 
already  indicated,  abnormally  compressed.  Mandible  with  the  ascending 

branch  verv'  high,  the  incisor  root  forming  a  conspicuous  knob  behind  the 
coronoid  process  and  in  front  of  the  condylar  process.  Angular  portion  with 
lower  border  prominently  ridged. 

In  addition  to  the  unique  specializations  of  the  incisors,  the  cheekteeth  are 
widely  different  from  any  other  member  of  the  subfamily  examined.  They  are 

laminate  in  adult  (i.e.,  with  cusps  suppressed).  M.i  and  M.2  are  both  of  equal 
size,  and  equal  elements  (this  character  not  seen  in  any  other  member  of  the 

Murinae  except  Eliurus);  there  appear  to  be  what  might  be  considered  traces 

of  five  laminae  in  both  these  teeth  (though  according  to  Riimmler's  figure, 
1938,  this  is  not  the  case).  The  anterior  lamina  seems  to  represent  the  three 
original  cusps,  both  in  I\I.i  and  M.2;  the  second  lamina  is  similar;  the  third 
lamina  has  between  it  and  the  second  one  traces  of  a  large  cusp  on  the  inner 

side ;  and  behind  the  last  lamina  is  a  large  terminal  cusp  or  heel  on  the  outer 

side.  M.3  is  smaller  than  M.2,  evidently  trilaminate,  with  the  posterior  lamina 
the  smallest.  The  terminal  heel  is  well  developed  in  the  first  two  lower  molars, 

more  or  less  appearing  as  a  fourth  lamina  in  M.i.  M.i  and  M.2  upper  are 
three-rooted. 

Mammae  i — 2  =  6.  Tail  long,  with  large  scales,  but  with  a  moderate  growth 

of  hair  visible,  at  any  rate  as  compared  with  such  tv'pes  as  Hyomys.  Hindfoot 
more  or  less  of  arboreal  t)pe;  D.4  appears  slightly  the  longest  digit;  D.5  rela- 

tively long.  The  claws  are  large ;  the  hallux  not  shortened.  Forefoot  with  D.4 

and  D.3  subequal  and  longest,  D.2  considerably  shorter,  D.5  shortest.  Fur 
rather  coarse.  Ear  short.  Size  large;  head  and  body  up  to  279  mm.  or  perhaps 
more. 

I  should  be  much  more  ready  to  separate  this  genus  as  type  of  a  subfamily 
than  any  other  genus  I  have  included  in  the  Murinae,  Eliurus  excepted. 

Forms  seen:  imitator. 



Fig.   I.    Anisomys  imitator,  Thomas 

B.M.  No.  5. II. 28. II,  cI;   .■    I. 

Fig.  2.    Anisomys  imitator,  Thomas. 

B.M.  No.  5.1 1. 28.1 1,  J;    •    I. 
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List  of  Named  Forms 

I.    ANISOMYS  IMITATOR,  Thomas 

1903.    Proc.  Zool.  Soc.  London,  II,  p.  200. 
Aroa  River,  British  New  Guinea. 

Fig.  3.    Anisomys  imitator,  Thomas. 
Cheekteeth:  B.M.  No.  5.11.28.11,  (J;  X  7. 

Group  Mures 

This  includes  the  remainder  of  the  subfamily.  M.2  is  always  smaller  than 
M.I,  or  with  its  elements  reduced  and  with  fewer  cusps  than  in  ̂ Li. 

The  following  genera  (to  Mesembriomys)  have  the  posterointernal  cusp 
present  and  usually  clear  in  M.i  and  M.z,  or  sometimes  in  all  three  upper 
molars,  e.xcepting  Mallomys,  in  which  the  cusp  is  suppressed  in  M.i  and  I\1.2, 
but  unusually  strong  in  M.3. 

Genus  3.    HAPALOMYS,  Blyth 

1859.    Hapalom^'S,  Bhth,  Joum.  .^siat.  Soc.  Bengal,  XXVIII,  p.  296. 

Type  Species. — Hapalomys  longicaudatus,  Bhth. 

Range. — Indo-Malayan:  Tcnasserim,  Annam,  Laos,  and  Hainan. 
NiMBER  OF  Forms. — Three. 



So  HAPALOMYS 

Characters. — Skull  of  "arboreal  tvpe"  in  general  formation;  braincase 
very  broad;  interparietal  much  enlarged  in  the  few  skulls 

seen;  rostrum  short.  Supraorbital  ridges  upstanding  and  prominent.  Anterior 

border  of  zygomatic  plate  straight;  zygomatic  plate  high  and  strong.  Infra- 
orbital foramen  narrow.  Zygoma  robust.  Palate  relatively  narrow.  Bullae 

large.    Incisive  foramina  of  medium  length,  without  special  peculiarities. 
Incisors  considerably  broadened,  powerful. 
Cheekteeth  abnormal;  upper  molars  with  the  cusps  raised,  of  the  Oenomys 

type,  but  the  inner  and  outer  row  witli  the  cusps  nearly  as  large  as  those  of 
the  centre  row ,  the  rows  of  cusps  regular  and  straight,  the  valleys  between  them 

deep.  M.I  witii  nine  well-developed  cusps  (including  the  posterointernal). 

M.2  with  onlv  1.4,  5,  6  and  'r.7,  S,  9,  the  front  lamina  being  suppressed 
altogether  except  for  minute  vestiges,  which  is  an  uncommon  feature  in  the 

subhimilv.  M.3  reduced,  with  T.4  and  5  representing  the  original  second 
lamina,  and  one  central  cusp  behind  them;  these  being  the  sole  main  elements 

of  the  teeth.    M.i  apparently  five-rooted. 
Lower  molars;  I\I.i  and  M.2  each  with  three  rows  of  nearly  equal-sized 

cusps,  this  feature  so  far  as  I  have  seen  unique  in  the  subfamily,  though  Cliiro- 
podoiiivs  and  Pui^oiujiiiys  approach  it  to  a  certain  extent.  M.i  has  the  first  lamina 
with  two  main  cusps  only;  the  second  and  third  lamina  of  this  tooth,  and  both 

laminae  of  M.2,  each  with  three  well-developed  cusps;  M.3  with  two  laminae, 
each  with  two  cusps  only. 

Fur  thick  and  soft.  Tail  longer  than  head  and  body,  moderately  haired, 
sometimes  pencilled  terminally.  Hindfeet  much  specialized  for  arboreal  life; 

digit  pads  large;  D.4  with  longest  digit  in  the  few  seen;  D.^  nearly  as  long  as 
D.2;  hallux  extremely  wide,  without  claw,  and  fully  opposable. 

Mammae  2 — 2  =  8  (Wroughton). 
The  presence  of  three  equally  developed  rows  of  cusps  on  the  lower  molars 

may  be  an  archaic  character.  It  is  interesting  to  note  that,  as  is  often  the  case 

in  primitive,  relict  genera,  considerable  specializations  are  present,  as  the  general 
form  of  the  skull,  and  the  opposable  hallux. 

Forms  seen:  delacouri,  loiigicauclatiis,  pasquicri. 
The  latter,  based  on  a  very  young  specimen  with  all  the  molars  not  fully 

,  cut  yet,  is  best  regarded  as  a  synonym  of  delacouri.  I  do  not  think  there  is 
more  than  a  racial  difference  between  any  of  the  forms  examined;  I  have  not 
seen  the  Hainan  form. 

List  of  Named  Forms 

1.  H.M'.M.OMYS   LONGICAUD.VrUS    LONGICAUD.ATUS,  Blyth 
1859.    Journ.  Asiat.  Soc.  Bengal,  XXVIII,  p.  296. 

Sitang  River,  Tenasserim. 

2.  HAPALOMV.S   LOXGIC.^L"D.\TLS    DKLACOURI.  Thomas 
1927.    Proc.  Zool.  Soc.  London,  p.  55. 

Dak-to,  .^nnani. 
Synonym:  (?)  pasquieri,  Thomas,  1927,  Proc.  Zool.  Soc.  London,  p.  57. 

Zieng  Khouang,  Laos. 
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3.    HAPAI.OMVS   MAUMOSA,  G.  M.  Allen 
1927.    Amer.  Mus.  Nov.  270,  p.  12. 

Near  Nodoa,  Hainan. 

Genus  4.    POGONOMYS,  Milne-Edwards 

1877.    PocoNOMYS,  Milne-Edvvards,  Comptes  Rendus,  Paris,  LXXXV,  p.  1081. 
1 888.    CniRUROMYS,  Thomas,   Proc.   Zool.   Soc.  London,  p.  237.     Chiruromys  forbesi, 

Thomas.    Valid  as  a  subgenus. 

Type  Species. — Mus  (Pogonomys)  macrouriis,  Milne-Edwards. 

Range. — New  Guinea  and  adjacent  islands,  Japan,  New  Britain,  Ferguson 
Island,  Goodenough  Island. 

Number  of  Forms. — As  revised  by  Rummler,  193S,  only  si.\  are  recognized. 

Ch.\racters. — Skull  with  interorbital  constriction  apparent,  and  with 
rounded  braincase;  supraorbital  ridges  as  a  rule  well  de- 

veloped. Rostrum  long  {P.  sylvestris)  to  short  (P.  forbesi  and  others).  Zygomatic 
plate  and  infraorbital  foramen  nearly  of  the  specialized  type  found  in  Crateromvs, 

but  infraorbital  foramen  less  narrowed  than  in  that  genus.  Z^'gomata  widely 
spreading.  Bullae  very  small.  Palate  broad;  incisive  foramina  shortened,  and 

considerably  in  front  of  toothrow'.    Incisors  usually  broad  and  rather  powerful. 
Upper  molars  comple.x;  the  centre  row  of  cusps  the  largest,  but  neither  the 

inner  nor  the  outer  rows  showing  much  sign  of  reduction.  M.i  with  ten  cusps, 

including  a  strong  T.7,  and  an  extra  outer  posterior  cusp;  'SI.2  with  nine  cusps 
(only  T.2  is  suppressed);  M.3  not  much  smaller  than  M.2,  mostly  trilaminate, 
and  with  no  clear  outer  row.  The  pattern  is  evidently  traceable  even  in  old 
age,  and  wears  down  slowly.  A  small  extra  front  cusp  in  front  of  foremost 

lamina  of  M.i  may  be  present.  Lower  teeth  like  Chiropodomys,  the  outer 

subsidiary  row  of  cusps  very  clear,  nearly  developing  as  an  extra  row,  though 
not  comparable  to  Hapalnmys. 

Mammae  i — 2  =  6.  Tail  long,  nearly  naked,  the  hairs  more  or  less  vestigial; 

the  tail  of  Chiruromys  was  described  by  Thomas  as  with  the  "terminal  portion 
above  without  scales,  quite  naked,  transversely  wrinkled,  and  obviously  pre- 

hensile. The  scales  of  the  rest  of  the  tail  not,  as  is  usual,  square  or  arranged 

in  distinct  rings,  but  more  or  less  pentagonal  or  lozenge-shaped,  and  set  in 

diagonal  slanting  series,  somewhat  like  the  dorsal  scales  of  a  snake."  Hindfoot 
broad,  of  arboreal  type,  with  the  fifth  digit  elongated,  but  the  hallux  not 
opposable,  or  not  fully  so  and  bearing  claw.  Manus  with  D.3  rather  shortened 
sometimes.    Fur  soft. 

Forms  seen:  dryas,  forbesi,  lepidus,  lamia,  loriae,  mambatus,  macrourus, 
pulcher,  silvestris,  rates,  vulturnus. 

Both  Tate  and  Rummler  have  recently  offered  a  classification  of  this  genus. 
I  find  that  British  Museum  material  agrees  in  nearlv  every  character  with  that 

of  Rummler,  while  I  have  not  been  able  to  agree  in  every  case  with  the 

arrangement  of  Tate.  Rijmmler's  classification  is  therefore  here  adopted.  Manv 
nominal  forms  have  been  reduced  to  synonvm,  which  perhaps  in  some  cases 
may  stand  for  local  races. 
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Riimmler  gives  roughly  the  following  characters  for  the  subgenera: 

Subgenus  Pogonomys:  Scales  on  the  tail  mosaic-formed,  the  apical  edges 
not  free  and  not  jutting  over  the  scales  of  the  next  row.  Premaxillar  region  of 

skull  lower  and  longer  (i.e.,  not  "Squirrel-formed"  as  discussed  and  figured 
by  Tate,  Bull.  Amer.  Mus.  Nat.  Hist.  LXXII,  VI,  p.  614,  1936).  Palatal 
foramina  wider  posteriorly  than  anteriorly.  Molars  as  a  rule  simpler,  and  M.3 
more  reduced  posteriorly,  the  fourth  transverse  row  merged  with  the  third. 

With  species  macrourus,  sxlvestris  and  mollipilosus.  (Riimmler  synonymizes 
lepidiis  with  macrourus,  the  genotype ;  but  according  to  Tate  there  is  some  doubt 
as  to  the  status  of  the  name  macrourus.  Riimmler  further  regards  the  names 

loriae  and  dryas  as  synonyms  of  mollipilosus.) 
Subgenus  Chiruromys  :  Scales  of  the  tail  with  apical  edges  mostly  formed 

into  a  rounded  point,  which  juts  over  the  scales  of  the  next  row  (and  terminal 

portion  more  developed,  as  described  by  Thomas  (noted  above)).  Premaxillar 

region  of  skull  shorter  (i.e.,  "Squirrel-formed"  as  figured  by  Tate,  rostrum 
shortened,  and  zvgomata  more  spreading);  palatal  foramina  not  narrowed  in 
front;  molars  tending  to  be  more  complex,  and  fourth  transverse  row  of  ]\1.3 

usually  not  merged  into  third  row. 
With  species  forbesi,  lamia,  and  lates. 
For  further  characters  of  species  see  Riimmler,  1938,  Die  Systematik  und 

\'erbreitung  der  Muriden  Neuguineas  (Mitt.  Zool.  Mus.  Berlin,  23,  p.  57). 

List  of  X.\mkd  Forms 

Subgenus  Pogonomys,  Milne-Edwards 

I.    POGONOMYS   M.^CROURl'S,  Milnc-Ed%v.irds 
1877.    C.  R.  .Acad.  Sci.  Paris,  LXXXV,  p.  loSi. 

Arfak,  New  Guinea. 
Synonym:  lepidits,  Thomas,  1897,  Ann.  Mus.  Geneva,  2,  XVIII,  p. 

614.  Haveri,  Astrolabe  Range,  New  Guinea  (status  yijf 
Riimmler). 

lepidus  luioti,  Tate  &:  Archbold,  1935,  Ainer.  Mus.  Nov. 
S03,  p.  6.  Huon  Peninsula,  Dutch  New  Guinea  (status 
fide  Rummler). 

lepidus  derimapa,  Tate  &  Archbold,  1935,  Amer.  Mus.  Nov. 
803,  p.  6.  Mount  Derimapa,  Dutch  New  Guinea  (status 

fide  Riimmler). 

2.  I'OGONOMYS  MOLLIl'ILOSUS,   I'ctirs  &  Dona 
1 88 1.    .\nn.  Mus.  Genova,  XVI,  p.  698. 

Katou,  Oriomo  River,  Daru,  S.  New  Guinea. 
Synonym:   loriae,  Thomas,    1S97,   Ann.   Mus.   Genova,   2,   XVIII,  p. 

613.    Haveri,    Astrolabe    Range,    Central    British    New 
Guinea  (status  fide  Rummler). 

dryas,    Thomas,    1904,   Nov.   Zool.  XI,    p.    600.     Dinawa, 
Owen  Stanley  Range,  New  Guinea  {status  fide  Riimmler). 

3.  POGOXOMYS  SYLVESTRIS,  Thomas 
1920.    Ann.  Mag.  Nat.  Hist.  9.  VI.  p.  534. 

Rawlinson  Mountains,  New  (iuinea. 
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Subgenus  Chiriiromvs,  Thomas 
4.  POGONOMYS  FORBKSI,  Thomas 

1888.    Proc.  Zool.  Soc.  London,  p.  239. 
Sogere,  S.-E.  New  Guinea. 
Synonym:  forbesi  vulturnus,  Thomas,   1920,  Ann.  Mag.  Nat.  Hist.  9, 

VI,  p.  535.    Milne  Bay,  S.-E.  Papua. 
forbesi  mambattis,  Thomas,   1920,  .■Vnn.  Mag.  Nat.  Hist.  9, 

VI,    p.    536.    Kokoda,    Mambare    River,   N.-E.   New 
Guinea. 

forbesi  satisfactus,  Tate  &  Archbold,  1935,  Amer.  Mus.  Nov. 

803,  p.  7.    Goodenough  Island,  D'Entrecasteaux  group. 
pulcher,  Thomas,  1895,  Nov.  Zool.  II,  p.  164.    Fergusson 

Island,  D'Entrecasteaux  group  (status /!</e  Riimmler). 
pulcher  major,  Tate  &  Archbold,   1935,  .-Wer.  Mus.  Nov. 

803,  p.  8.    Goodenough  Island,  D'Entrecasteaux  group 
(status  fide  Riimmler). 

5.  POGONOMYS   LAMIA,  Thomas 
1897.  Ann.  Mus.  Genova,  2,  XVIII,  p.  615. 

Ighibeiri,  Upper  Kemp  Welch  River,  Central  British  New  Guinea. 

6.  POGONOiSn'S  VATES,  Thomas 
1908.    Ann.  Mag.  Nat.  Hist.  8,  II,  p.  495. 

Madeu,  Upper  St.  Joseph's  River,  Central  district,  British  New  Guinea. 

Genus  5.    LENOMYS,  Thomas 

1898.  Lenomys,  Thomas,  Trans.  Zool.  Soc.  London,  XIV,  p.  409. 

Type  Species. — Mus  meyeri,  Jentink. 
Range. — Celebes . 

Number  of  Forms. — Three. 

Characters. — Skull  like  that  of  a  specialized  Rattus;  supraorbital  ridges 
very  prominent,  forming  small  postorbital-like  projections. 

Anterior  part  of  zygomatic  plate  more  or  less  straight;  infraorbital  foramen 
rather  narrow.    Incisive  foramina  short.    Bullae  large  and  inflated,  though  less 
so  than  in  some  Rattus.    Palate  much  narrowed,  particularly  anteriorly. 

Molars  complex,  the  centre  row  of  cusps  large,  the  inner  and  outer  rows 
also  strong,  well  developed.  Nine  main  cusps  in  M.i ;  eight  in  M.2  (T.2  only 
suppressed);  M.3  trilaminate,  nearly  as  large  as  M.2,  the  cusps  in  the  few 
skulls  seen  not  clear.  Teeth  heavy;  the  rows  of  cusps  forming  sharp  angles 
with  each  other.  Lower  molars  with  outer  subsidiary  cusps  developed,  the 
main  cusps  forming  sharp  angles  with  each  other,  the  terminal  heel  of  M.i 
and  M.2  well  developed. 

Fur  thick  and  soft.  Mammae  "apparently  o — 2=4"  (Tate).  Tail  relatively 
long,  very  poorly  haired. 

In  this  genus  Tate  includes,  provisionally,  the  species  callitrichus.  The  few 
skulls  bearing  this  name  in  London  may  be  wrongly  identified;  they  certainly 
agree  with  Rattus  in  all  respects,  and  do  not  belong  to  the  present  genus. 
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The  type  of  tooth  found  in  this  genus  would  lead  into  the  more  complex- 
toothed  species  of  Rtittus  (as  legatiis,  macleari,  etc.),  if  the  posterointernal  cusp 
were  suppressed. 

The  tvpe  is  a  large  Rat,  measuring  up  to  290  mm.  in  adult. 
Forms  seen :  mcxcri. 

List  of  N.amed  Forms 

1.  LENOJMVS  iMEVERI   MEYKKI,  Jentink 

187S.    Notes  Leyden  Museum,  i,  p.  12. 
Menado,  North  Celebes. 

2.  I,ENOMYS  MEYKRI   L.AMPO,  Tate  &:  Archbold 

1935.    .\mer.  Mus.  Nov.  803,  p.  5. 
Mt.  Lampobatang,  S.  Celebes. 

3.  I.ENOMYS  LONGIC.ACDrS,  Milkr  &  H,.llistcr 
1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  95. 

Gimpoe,  Middle  Celebes. 

Genus  6.    CHIROPODOMYS,  Peters 

1868.    Chiropodomys,  Peters,  Monatsbcr.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  448. 
1934.  Insul.^mus,  Taylor,  Philippine  Land  Mammals,  p.  469.  Insulaemus  calamian- 

ensis,  Taylor.  Not  seen.  For  lack  of  distinguishing  characters  from  Chiropodomys 
see  Tate,  Bull.  Amer.  Mus.  Nat.  Hist.  LXXH,  VL  p.  632,  and  fig.  p.  631. 

Type  Species. — Chiropodomys  pcniciUatus.  Peters. 

R.AXGE. — Indo-Malayan:  from  Assam,  Burma,  Siam,  Annam,  to  Sumatra, 
Java,  Borneo  and  Calamianes  Island,  Philippines.    Yunnan. 

Number  of  Forms. — About  nine. 

Char.'VCTERS. — (This  genus  is  verv  closelv  allied  to  J'aiideli'iiriii,  and  appears 
also  to  present  some  relationship  towards  Pogono)ii\s.)  Skull 

with  extremely  heayy  broad  rounded  braincase,  and  relatively  short  rostrum, 

of  the  arboreal  type  of  Chiruromys.  Some  interorbital  constriction  noticeable. 
Supraorbital  ridges  traceable,  sometimes  strong.  Interparietal  broad  and  large. 
Anterior  part  of  zygomatic  plate  straight.  Zygoma  rather  narrow.  Skull 
slanting  downwards  posteriorly  to  a  degree,  behind  posterior  zygomatic  root. 
Palate  broad.  Incisive  foramina  wide,  short,  not  extending  to  toothrows.  Bullae 

relatively  small.  LTpper  molars  rather  narrow,  the  pattern  complex.  Nine  main 
cusps  are  present  in  M.i,  the  centre  cusps  larger  than  the  inner  and  outer  rows. 
M.2  may  have  seven  or  eight  main  cusps  according  to  the  development  of  T.3, 
which  apparently  varies;  T.2  as  usual  is  suppressed.  M.3  noticeably  narrow 
and  considerably  reduced,  with  the  outer  row  suppressed.  In  M.i  and  M.2, 
however,  the  outer  row  is  strong.  AI.i  and  I\1.2  originally  have  four  outer 

cusps.  A  specimen  examined  has  a  three-rooted  AI.i.  Lower  teeth  complex; 
the  usual  elements  present,  but  the  outer  subsidiary  row  normally  unusually 

well  developed,  the  young  animal  almost  has  the  appearance  of  having  three 

rows.   The  usual  "outer  row,"  which  represents  probably  the  original  or  archaic 
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centre  row,  appears  to  be  nearer  the  middle  of  the  tooth  than  is  usual.  In  this 
character  the  genus  is  not  much  less  primitive  than  Ilapalomvs. 

Mammae  o — 2  =--4.  Hallux  opposable,  but  tail  not  prehensile,  so  far  as 
known.  The  tail  is  considerably  longer  than  the  head  and  body,  relatively  well 
haired,  and  more  or  less  pencilled  terminally.  Hindfoot  much  modified  for 
arboreal  life,  with  enlarged  digit  pads;  D.5  clawed,  nearly  as  long  as  D.z; 
hallux  short,  without  claw,  fully  opposable.  D.5  of  manus  with  claw,  pollex 
appearing  as  a  widish  knob,  less  reduced  than  is  usual. 

Forms  seen:  anna,  gliroides,  legatiis,  major,  pictor,  pusilliis,  "peguensis." 
The  status  of  these  forms  is  not  clear.  For  the  most  part  they  stand  now 

as  distinct  species;  but  I  think  that  if  a  representative  number  were  collected,  all 
would  be  referable  to  gliroides  as  races.  The  differences  are  mostly  in  size, 

varying  from  legatiis  (head  and  body  133)  to  pusilliis  (head  and  body  76).  The 
tvpe  of  anna  is  87  head  and  body,  and  of  major  100,  and  pictor  120. 

For  the  status  of  the  Philippines  form,  not  seen,  see  Tate,  p.  632. 
There  remains  to  be  discussed  Chiropodomys  fiihnis  of  G.  M.  Allen,  which 

according  to  Tate  differs  so  widely  from  gliroides  that  it  probably  should  be 

excluded  from  the  genus.  The  differences  are  pointed  out  by  Tate,  p.  630 

(hallux  with  claw,  mammae  2 — 2  =  8,  etc.).  Tate  suggests  it  is  allied  to  Mits\ 
but  if  the  dentition,  as  I  believe  is  the  case,  is  complex,  with  the  posterointernal 

present,  this  can  scarcely  be  the  case.  And  in  the  original  description,  G.  M. 
Allen  definitely  states  that  the  hallux  is  clawless  and  opposable,  and  the  first 
upper  molar  has  three  transverse  rows  with  three  cusps  each,  so  that  the  hallux 
and  molars  are  as  in  Chiropodomys  according  to  the  original  describer.  As  it  is 

not  represented  in  London  I  can  offer  no  remarks  on  it;  but  from  description  it 
certainly  seems  to  be  a  Chiropodomys,  even  to  the  pattern  of  the  lower  molars. 

The  mammary  formula,  2 — 2  =  8,  suggests  Vandeleiiria  or  Micromys;  but  this 
is  not  a  character  of  importance  when  dealing  with  genera. 

List  of  N-j^med  Forms 

1.  CHIROPODOMYS  GLIROIDES,  Blyth 
1855.    Joum.  Asiat.  Soc.  Bengal,  XXIV,  p.  721. 

Cherrapunjee,  Assam. 
Synonym:  penicillatus,  Peters,  1868,  Monatsber.  K.  Akad.  Wiss.  Berlin, 

p.  448. peguensis,  Blvth,  Journ.  .^siat.  Soc.  Bengal,  XXVIII,  p.  295, 1859. 

2.  CHIROPODOMYS  NIADIS,  Miller 

1903.    Smiths.  Misc.  Coll.  XLV,  p.  40. 
Lafau,  Nias  Island,  Sumatra. 

3.  CHIROPODOMYS  ANNA,  Thomas  &  Wroughton 

1909.    Abstr.  Proc.  Zool.  Soc,  London,  LXVIII,  p.  19,  Proc.  Zool.  Soc.  London,  1909, 

p.  390- 
Tjilatjap,  Java.   Regarded  as  a  subspecies  of  gliroides  by  Tate. 

4.  CHIROPODOMYS  PICTOR,  Thomas 

191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  207. 
Mt.  Kina  Balu,  N.  Borneo. 
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5.  CIIIROPODO.MYS  MAJOR,  Thomas 

1893.    Ann.  Mag.  Nat.  Hist.  6,  XI,  p.  344. 
Sadong,  Sarawak,  Borneo. 

6.  CHIROPODOMYS  LEGATLS,  Thomas 

191 1.    .\nn.  Mag.  Nat.  Hist.  S,  VII,  p.  206. 
Mt.  Kina  Balu,  N.  Borneo. 

7.  CHIROPODOMYS  PUSILLUS,  Thomas 

1S93.    .^nn.  Mag.  Nat.  Hist.  6,  XI,  p.  345. 
.Mt.  Kina  Balu,  N.  Borneo. 

S.    CHIROPODOMYS  CALAMIANI':NSIS,  Tavlor 
1934.     Philippine  Land  Mammals,  p.  470. 

Busanga  Island,  Calamianes,  Philippines. 

inccrttie  sedis  (see  discussion  above) 

9.    CHIROPODOMYS  ( ?)  FULVUS,  G.  M.  Allen 

1927.     .\mcr.  Mus.  Nov.  270,  p.  11. 
Yunnan,  S.  China,  Yinpankai,  Mekong  River. 

Genus  7.    VANDELEURIA,  Gray 

1842.    VAXDiiLEUR!.^,  Gray,  Ann.  Mag.  Nat.  Hist.  X,  p.  265. 

Type  Species. — Mus  oleraceus,  Bennett. 

R.'iNGE. — Indian:  from  Ceylon  and  southern  Peninsular  India  to  Gujerat, 
Kumaon,  Nepal;  also  Tongking  and  Siam. 

Number  of  Forms. — Ten. 

Characters. — Closely  related  to  Chiropodomys,  but  the  feet  more  specialized, 
and  the  skull  rather  less  so.  Thus  the  frontals  appear  more 

sharply  constricted,  and  the  braincase  a  little  less  heavy.  Supraorbital  ridges 
usually  absent.  Rostrum  perhaps  less  shortened.  Zygomatic  plate  straight 
anteriorly.  Palatal  foramina  rather  less  shortened  usually  than  in  CJiiropodomvs. 
Upper  cheekteeth  much  as  in  Chiropodoiiivs;  the  posterointernal  cusp  well 
developed;  the  outer  row  of  M.i  and  M.2  well  marked;  M.3  considerably 
reduced.  Lower  teeth  less  complex  than  in  Chiropodomvs  normally,  the  outer 
subsidiary  row  of  cusps  not  strongly  marked. 

The  size  is  small,  usually  or  always  under  100  head  and  body.  D.5  manus 

much  reduced,  the  claw  suppressed  (a  nail  in  its  place).  D.2  is  also  reduced, 
noticeably  shorter  than  the  two  central  digits.  D.5  hindfoot  also  without  claw ; 

hallux  (apparently)  fully  opposable,  in  form  like  that  of  Chiropodoiitys  and  other 
Rats  with  this  specialization. 

INIammae  2 — 2  =  S.  Tail,  so  far  as  known,  not  prehensile;  moderately  well 
haired. 

Rem.\RKS. — The  specialized  digits  distinguish  this  genus  sufhciently  lioth 
from  Chiropodomys  and  from  the  Palaearctic  Microiiiys. 

Wroughton  in  his  key  places  the  genus  in  the  section  in  which  the  posterointernal 
cusp  is  absent,  which  is  incorrect. 
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Forms  seen :  dumeticola,  modesta,  marica,  nilagirica,  nolthenii,  oleracea,  rubida, 
spadicea,  sibylla,  wroughtoni. 

Wroughton  has  keyed  the  species  admitted  in  the  Indian  Mammal  Survey. 
All  appear  so  closely  related  that  I  think  it  would  he  quite  reasonable  to  regard 
them  as  races  of  the  type  species. 

List  of  Named  Forms 

1.  V.VNDKLEURIA  RUBIDA,  Thomas 
1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  202. 

Bageswar,  Kumaon,  N.  India. 

2.  VAXDELEURI.\  OLER.\CEA  OLER.\CEA,  Bennett 

1832.    Proc.  Zool.  Soc.  London,  p.  121. 
India;   Dukhun. 
Synon\Tn:   dumecolus,  Hodgson,  1841,  Joum.  Asiat.  Soc.  Bengal,  X, 

P-  915- 
■iiToughtoni,   Ryley,   1914,  Joum.   Bombay  Nat.  Hist.  Soc. 

XXII,  p.  658.    Fatal,  Surat  district. 
povemis.  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  269. 
baditis,  Blyth,   i8';9,  Joum.  .^siat.  Soc.  Bengal,  XXVIII, 

P-  295- 
3.  VANDELEURIA  OLERACEA  SPADICEA,  Ryley 

1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXII,  p.  659. 
Lunwa,  Palanpur,  Gujerat,  W.  India. 

4.  VANDELEURI.A  OLER.ACEA  MARICA,  Thomas 
'9'.i-    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  54. 

Chaibassa,  Orissa,  India. 

5.  V.ANDELEURI.A  OLER.\CEA  MODESTA,  Thomas 
1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  202. 

Ramnagar,  Kumaon,  N.  India. 

6.  V.-\NDELEURIA  NIL-^VGIRICA  NILAGIRICA,  Jerdon 
1867.    Mamm.  India,  p.  203. 

Ootacamund,  S.  India. 

7.  V.ANDELEURIA  NILAGIRICA  NOLTHENII,  Phillips 
1929.    Ceylon  Journ.  Sci.  Sec.  B.  XV,  p.  165. 

West  Haputale,  Ohiya,  Ceylon. 

S.    V.iVNDELEURIA  DUMETICOLA  DUMETICOLA,  Hodgson 
1845.    Ann.  Mag.  Nat.  Hist.  XV,  p.  268. 

Nepal. 

o.    VANDELEURIA  DUMETICOLA  SC.\NDENS.  Osgood 
1932.    Kield  Mus.  Publ.  Zool.  Ser.  XVIII,  p.  320. 

Muong  Bourn,  Tongking. 

10.    VANDELEURI.A.  SIBYLLA,  Thomas 

1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  202. 
Chantaboon,  Southern  Siam. 



Fig.  4.    MiCROMYS  minutus,  Pallas. 
B.M.  No.  43.3/.2  ;        5- 

Fig.  5.    MicRfiMvs  .minutus,  Pallas. 

B.M.  No.  43.3.7.2;  ,.   5. 
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Genus  8. 

MiCROMVS,  Dehne,  Micromy: 

MICROMYS,  Dehne 

agilis,  ein  neues  Saugthier  der  Fauna  von  Dresden, 

Type  Species. — Micromys  agilis,  Dehne  =  A/«i  soricinus,  Hermann. 

Range. — Principally  Palaearctic:  Europe,  from  England  and  the  French 
side  of  the  Pyrenees,  south  of  the  Bahic,  east  into  Finland  and 

European   Russia,   "northwards  approximately  to  latitude  of  Leningrad  and 

upper  reaches  of  R.  Konda  in  former  Tobolsk  subdistrict"  (Vinogradov);  south 
in  Europe  to  Italy,  and  from  France,  Belgium,  Germany,  Switzerland,  Hungary, 

Fig.  6.    Micromys  minutus. 

Cheekteeth:  X  13. 

Roumania,  Serbia.  Parts  of  southern  Siberia ;  and  northern  Siberia  (Yakutsk, 

Transbaikal  district,  former  Ussuri  and  Amur  districts  quoted  by  Vinogradov). 
In  China  known  from  Moupin,  Szechuan,  Shensi,  Korea,  Fukien;  and  known 

from  Japan.    In  the  Indo-^Ialayan,  occurs  in  Assam  and  North  Tongking. 

Number  of  Forms. — About  seventeen. 

Characters. — -Size  very  small.    Skull  with  strongly  shortened   rostrum, 

"distance    from    gnathion    to    lower    edge    of    infraorbital 
foramen  less  than  depth  through  lachrymal  region"  (Miller);  supraorbital  ridges 
not  present;  braincase  large  and  broad.    Zygomatic  spread  relatively  narrow 

owing  to  breadth  of  braincase.    Anterior  border  of  zygomatic  plate  .straight. 



Qo  MICROMYS 

Incisive  foramina  long,  approaching  the  toothrows.  Palate  relatively  broad. 

Bullae  large.  Upper  teeth  with  a  well-developed  posterointernal  cusp  in  M.i 
and  M.2;  in  M.i  there  arc  nine  main  cusps  present;  T.6  is  rather  enlarged; 
M.3  with  T.I,  a  small  T.3,  and  all  the  other  cusps  present;  M.3  of  moderate 
size  (though  clearly  smaller  than  M.2),  with  T.i  and  two  posterior  laminae 
present.  T.3  in  M.i  may  become  reduced.  T.9  is  small  in  M.i  and  M.2;  the 

centre  row  of  cusps  is  the  largest,  but  neither  the  inner  nor  the  outer  row  show- 
much  signs  of  reduction.  Lower  teeth  without  special  peculiarity,  the  outer 
subsidiary  cusps  small  or  moderate. 

Ear  "with  triangular  valve  capable  of  completely  closing  the  meatus" 
(Miller).  Tail  subequal  in  length  to  head  and  body  as  a  rule,  rather  well  haired, 
prehensile,  bare  above  at  tip.  Hindfoot  with  the  three  central  digits  relatively 
long,  and  also  D.5;  hallux  clawed,  and  not  fully  opposable;  short.  Forefoot 

with  normal  digits,  "the  two  posterior  palmar  tubercles  united  in  median  line 
— and  so  enlarged  that  they  are  confluent  along  median  line  behind,  forming 

with  the  thumb  a  single  tubercular  mass  opposed  to  the  balls  of  the  fingers" 
(Miller).    D.5  may  be  shortened  to  a  certain  degree.    Fur  soft. 

Mammae  2 — 2=8.  These  Mice  are  so  small  that  they  might  almost  be 
described  as  specialized  for  arboreal  life  in  high  grass.  Their  nest-building 
habits  are  well  known.  The  head  and  body  normally  is  probably  always  less 
than  80  mm. 

Forms  seen:  battiroii,  erytlnotis,  iiiinutiis,  "niiiiinitis,"  japoniais,  pra/nisis, 
pygiiKieiis,  soricinus,  ussuricus. 

List  of  Named  Forms 

1.    MICROMYS  MINUTUS  MINUTUS,   Pallas 

1769.    Reise  Russ.  Reichs,  i,  p.  454. 
Banks  of  the  Volga,  Russia. 

::.    MICROMYS  MINUTUS  SdRlCIN'US.   Hcrniajiii 
1780.    Schreber  Saugt.  IV,  p.  661. 

Strassburg,  Germany. 
Synon\Tn:   meridionalis,    Costa,    1839,    Fauna    Regno    Napoli,    p.    13. 

Vicinity  of  Naples,  Italy. 
tifiiUs,  Dehne,   1841,  Micromys  agilis,  ein  neues  Saugthier 

der  Fauna  \on  Dresden,  p.  i.    Dresden,  Germany. 
messoriiis,  Kerr,   1792,  Anim.  Kingd.,  p.  230.    Hampshire, 

England.    (For   status    see    Miller,    Cat.    Mamm.    W. 
Europe,  pp.  S44,  S45,  1912.) 

triliceus,  Boddaert,  1785,  Elenchus  Anim.  i,  p.  iii.    Hamp- 
shire, England. 

minimus,  White,  17S9,  Nat.  Hist  &  Antiq.  .Selborne.  p.  43. 
Selborne,  Hampshire,  England. 

peiuiuUmis,  Hermann,   1804,  Obser\'.   Zool.  p.  61.     Strass- 
burg, Germany. 

parvuliis.  Hermann,  1804,  same  reference  (p.  62)  and  locality. 
campestris,  Desmarest,  JVIammalogie,  pt.  2,  p.  543.    France. 
minatus,  Schinz,  1840,  Europ.  Fauna,  i,  p.  70. 
oryzivoriis,  de  Selys-Longchamps,  Atti   della  sec.   Riunione 

degli  Sci.  Ital.  Torino,  1S40,  p.  247.  Lombardy,  Italy. 
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(Micromys  miimlus  soricinus)    piimilus,    Cuvier,    1842,    Hist.    Nat.    Mamm.    p.   4.    Paris, 
France. 

campeslris,  Barrett-Hamilton,  1900,  Ann.  Mag.  Nat.  Hist. 
7.  V,  p.  529.    Waremme,  Li6ge,  Belgium. 

.1.    MICROMV.S  MINUTUS  SUBOBSCURUS,  Fdtsche 
1934.    Zeitschr.  fiir  Saugetierk.  9,  p.  431. 

Umgebung  von  Wesermiinde,  Germany. 

4.  MICROMYS  MINUTUS  PRATENSIS,  Ockshay 
1831.    Nov.  Act.  Acad.  Caes.  Nat.  Cur.  XV,  pt.  II,  p.  243. 

Western  Hungary. 
Synonym:    arundinaceus,   Petenyi,    1882,    Termeszetrajzi    Fuzetek,   V, 

p.  142. 
5.  MICROMYS  MINUTUS  BRAUNERI,  Martino 

1930.    Proc.  Zapiski  Russ.  Sci.  Inst.  Belgrade,  2,  p.  60. 
Kraljevo,  Serbia,  Yugoslavia. 

6.  MICROMYS  MINUTUS  MEHELYI,  Bolkay 
1925.    Nov.  Mus.  Sarajevoensis,  i,  p.  12. 

Northern  part  of  Balkan  Peninsula. 

7.  MICROMYS  MINUTUS  FENNIAE,  Hilzheimer 
191 1.    Acta  Soc.  Fauna  et  Flora  Fenn.  34,  p.  15. 

Mantsala,  Finland. 

S.    MICROM\'S  MINUTUS  SAREPTAE,  Hilzheimer 
1911.    Acta  Soc.  Fauna  et  Flora  Fenn.  34,  p.  18. 

Sarepta,  Lower  Volga. 

.).    MTCROMY'S  MINUTUS  USSURICUS,  Barrett-Hamilton 
1899.    Ann.  Mag.  Nat.  Hist.  7,  III,  p.  344. 

Ussuri,  E.  Siberia. 

10.  MICRONn'S  MINUTUS  BATAROVI,  Kastschenko 
1 910.    St.  Petersbourg  Ann.  Mus.  Zool.  Ac.  Sci.  15,  p.  284. 

Transbaikalia,  E.  Siberia. 

11.  MICROMYS   MINUTUS   KYTMANOVI,  Kastschenko 
1910.    St.  Petersbourg  Ann.  Mus.  Zool.  Ac.  Sci.  15,  p.  284. 

Transbaikalia,  E.  Siberia. 

12.  MICROMYS  MINUTUS  PYGMAEUS,  Milne-Eduards 
1874.    Rech.  Mamm.  p.  291. 

Szechuan,  China. 

13.  MICROMYS  MINUTUS  BEREZOVVSKII,  Argjropulo 
1929.    C.R.  Acad.  Sci.  Leningrad,  1929A,  p.  253. 

Mountain  defile   Ho-tzsi-how,   vicinity  of  town   Lun-ngan-fu,   North 
Szechuan. 

14.  MICROMV'S  MINUTUS  JAPONICUS,  Thomas 
1906.    Proc.  Zool.  Soc.  London,  1905,  p.  351. 

Tosa,  Kochi  Ken,  Shikoku,  Japan. 

15.  MICROM^-S  MINUTUS  .AOKII,   Kurod.i 
1922.    Journ.  Mamm.  Baltimore,  3,  p.  43. 

Tsushima,  Japan. 
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i6.    MICROMYS  MINUTUS  HONDUXIS,   Kur.ida 

1933-    Journ.  Mamm.  Baltimore,  14,  p.  243. 
Hondo,  Japan. 

17.    MICROMYS  MINL'TL'S  ERYTHROTIS,   BIyth 
1855.    Juum.  Asiat.  Soc.  Bengal,  XXIV,  p.  721. 

Chcrrapunji,  Assam.  India. 

Genus  9.    APODEMUS,  Kaiip 

1829.    Apodemvs,  Kaup.  Entvv.  Gesch.  und  Naturl.  Syst.  Europ.  Thierwelt,  i,  p.  154. 
1924.    Sylvae.mus,    Ognev,    Faun.    Vert.    Gum.    Voronesh,   p.    143.    (RIiis   syhaticiis, 

Linnaeus.) 

1924.    Nemomys,   Thomas,   Journ.    ISombay   Xat.    Hist.    Soc.    XXIX,    p.    8S9.    {Miis 
syhaticus,  Linnaeus.) 

1928.    Alsomys,  Dukelski,  Zool.  Anz.  77,  p.  42.    (Mus  sylvaticiis  major,  Radde.) 

1935.    Petro.mys,  Martino,  Zap.  Russk.  10,  p.  85.    Subgenus  for  " Sylraeiiins  mystnciiius 
epimelas,"  Nehring.    (Not  of  Smith.) 

Type  Species. — Mus  agrariiis,  Pallas. 

R.\.NGE. — Principally  Palaearctic:  Europe,  from  Iceland,  Ireland,  and  Shet- 
land Islands  eastwards  across  Russia;  from  Scandinavia  to  the 

Mediterranean  coast,  Sicily  and  Crete;  Asia  Minor,  Turkestan,  and  across 

Siberia  to  the  Pacific;  Manchuria,  Korea,  Kansu,  Szechuan,  Shantung;  Sak- 
halin, Mongolia,  and  throughout  the  greater  part  of  China  north  of  the  Yangtse; 

Japan;  Kashmir,  Punjab;  Persia;  Syria;  Morocco,  Algeria.  In  Indo-Malayan 
region  occurs  in  Nepal,  Burma  (specimen  in  B.M.,  speciosus),  Yunnan,  Fukien, 
Riukiu  Islands,  and  Formosa. 

Number  of  Forms. — Approximately  eighty-five. 

Rem,'\rks. — This  genus  has  been  divided,  as  indicated  in  the  synonymy, 
into  three  or  four  genera  or  subgenera.  Ognev  erected  Sylvaemus 

for  the  srhalicus  group,  but  gives  no  list  of  species  to  be  referred  to  it  or  to 

Apodimus  s.s.  Thomas  in  the  same  year  erected  Nemomys  for  the  same  group, 

and  listed  the  species ;  but  his  division  does  not  agree  with  that  of  Vinogradov's 
classification;  in  the  former,  speciosus  is  referred  to  "Nemomys,"  but  in  the 
latter  to  Apodemus  s.s.  The  genus  is  best  regarded  as  with  no  subgenera,  but 
with  a  number  of  fairly  well-marked  specific  groups;  the  characters  of  these 

groups  intergrade  to  a  certain  degree,  as  I  shall  endeavour  to  show.  Either 
each  specific  group  must  receive  a  generic  name,  which  is  as  unnecessary  as  it 
is  inconvenient,  or  all  must  be  referred  to  Apodemus. 

Ch.\racters. — Skull  with  rather  broad  braincase,  and  moderate  or  relatively 

long  rostrum  (this  not  strongly  shortened,  compare  Micromys) 

the  nasals  usually  projecting  slightly  forwards  over  incisors.  Incisive  foramina 

well  open,  and  reaching  the  anterior  molars  as  a  rule.  Palate  relatively  broad. 
Bullae  medium.  Zygoma  narrow;  zygomatic  plate  may  be  straight  anteriorly, 

or  nearly  so,  or  slightly  cut  back,  this  being  a  variable  character  within  different 
races  of  the  same  species.  In  the  majority,  supraorbital  ridges  are  not  developed, 

but  they  are  present  in  the  agrarius  group,  and  in  the  speciosus  group.  In  old 

specimens  oi  flavicollis,  the  skull  tends  to  become  angular,  and  faintly  ridged. 
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Upper  teeth  complex,  the  posterointernal  cusp  present;  the  centre  row  of  cusps 
larger  than  the  outer  and  inner  rows,  neither  of  which  are  much  reduced  as  a 
rule.  M.I  with  T.3  well  developed  in  primitive  forms,  more  reduced,  or 
shortened  (i.e.,  nearer  T.2),  in  aiirarius  group;  and  with  nine  cusps  present. 
There  are  traces  often  of  a  small  extra  posterior  cusp  on  outer  side  of  M.i  in 
syhaticus  group;  in  mystacimis  and  in  spedosus  sometimes,  this  cusp  is  well 
developed,  so  that  like  Chiropodomys  and  others  there  are  four  outer  cusps  in 

M.I.  M.2  with  'r.3  present,  vestigial,  or  absent;  T.i  present;  and  the  three 
cusps  of  the  second  and  third  laminae  all  present,  though  T.9  may  become 
much  reduced.  In  agrarius,  T.3  is  usually  suppressed  in  this  tooth.  M.3 
smaller  than  M.2,  trilaminate  as  a  rule,  most  reduced  in  agrariiis  group.  In 
geisha,  the  front  lamina  of  M.i  often  appears  intermediate  to  a  degree  between 
the  agrariiis  and  the  more  normal  types. 

Lower  cheekteeth  with  the  usual  Murine  elements;  the  terminal  heel  of 

M.I  and  M.2  well  developed;  the  outer  subsidiary  cusps  variable  in  develop- 
ment, sometimes  very  strong,  as  in  the  type  of  gurkha.  Mandible  without 

extreme  peculiarity;  the  coronoid  may  be  reduced.  In  the  tvpe  of  liirterisis, 
the  posterointernal  cusp  is  more  reduced  than  is  normal  for  this  section. 

Fur  usually  soft,  though  sometimes,  as  in  speciosus,  it  may  become  bristlv. 
Forefoot  normal.  Hindfoot  usually  noticeably  narrow,  the  three  centre  digits 
moderately  long,  the  outer  digits  not  reduced  (the  toes  not  shortened,  and  the 
foot  not  broadened  for  climbing,  and  hindfoot  in  a  series  of  specimens  of  all 
species  always  averaging  more  than  20  per  cent  head  and  body  length,  often 
23  per  cent  or  more,  compare  Tliamtiomys  (measurements  have  been  noted  of 
over  three  hundred  specimens  in  this  respect)). 

Tail  moderately  haired,  usually  subequal  to  head  and  body  length,  or  not 
much  longer  or  shorter.  In  agrariiis,  a  black  middorsal  stripe  is  present.  M.i 
is  usually  tour-rooted.    The  mammary  formula  mav  be  2 — 2=8  or  i — 2  =  6. 

The  following  characters  of  some  of  the  main  species  should  indicate  that 
no  subgenera  may  be  recognized,  though  it  must  be  borne  in  mind  that  dental 
characters  such  as  these  are  apt  to  be  variable  to  a  degree  individually. 

•■^'ID- 

DORSAL     MAMMAE     ̂ :.l„^/^    SECOND  ■  UPPER 

STRIPE                               "-^^^    ̂
'°'-"* 

Absent     i — 2  =  6         Present 

.Absent    i — 2^6         Present 

SLPR^OREITAL 
RIDOES 

mystacimts Absent 

sylvaticus Absent 

Jltn-icoltis Braincase 

ridged  in  old 
age 

specioms Present 

geisha Absent 

Absent     i — 2  =  6 Present 

Normal 
Normal 

Not  reduced 

Not  reduced 

Not  reduced 

Absent 

2 — 2  -  8    Present,  or  may 
be  vestigial 

2 — 2  =  8       Often  much 
reduced 

agrarim  Present         Present    2 — 2  ---  8    Usually  absent 

cltetrieh  Present         Absent  (?)  Usually  absent 

Normal  Usually  not 
reduced 

In  many  specimens    Not  reduced 
intermediate  be- 

tween   the   two 

t>pes 
Placed  nearer  to     More  reduced 

T.2,  or  front  lamina 
of  M.I  narrowed 

As  aQrai:t4S         More  reduced 



Fig.  7.    Apodemus  sylvaticus,  Linnaeus. 
B.M.  No.  6.5.1.46,  ,J;    ■    3^. 

Fig.  S.    Apodemus  sylvaticus,  Lmmi 

B.M.  No.  6.5.1.46,  J;  ■    3i. 
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Forms  seen:  a^rarius,  aimi,  arianus,  brauiieri,  butei,  callipedes,  celatus, 
ctscaucasiais,  chevrieri,  creticiis,  coreae,  cumbrae,  dichrurus,  draco,  epimelas, 
fergussoni,  fiolagan,  flavicollis,  fridariensis,  geisha,  ghia,  giliacus,  granti,  gurklia, 
hamiltoni,  liarti,  liayi,  hebridensis,  hirtensis,  hokkaidi,  ilex,  lams,  latronum, 
maclean,  major,  manchuriciis,  mosquensis,  mystacinus,  navigator,  ningpoensis, 
orestes,  pallidior,  peninsulae,  pentax,  princeps,  sagax,  semoius,  smyrnensis,speciosiis, 
sylvaticus,  tanei,  thuleo,  tural,  tscherga,  wardi,  witherbyi,  wintoni,  yakui,  stankovici 
{A.  sylvaticus  stankovici,  Martino,  1937,  from  Yugoslavia). 

Fig.  9.    Apodemus  sylvaticus,  Linnaeus. 

Cheekteeth:  a,  slightly  worn;   6,  much  worn :    ;■: 

The  following  groups  are  recognized: 

agrarius  group.  Dental  characters  including  simplified  front  lamina  of  M.i 
and  reduced  IVI.3  indicated  above;  supraorbital  ridges  present;  typically 
a  middorsal  stripe  present;  head  and  body  averaging  approximately  95 
(up  to  1 18).  Mammae  8.  With  chevrieri,  similar,  but  without  middorsal 
stripe. 

speciosus  group.  Dental  characters  in  many  specimens  seen  tending  towards 
the  complex  type  found  in  mystacinus,  though  there  is  some  variation 
individually.    Supraorbital  ridges  present. 

With  (?)  gurkha,  from  Nepal  (Thomas  suggested  that  it  was  nearest 

speciosus;  lower  molars  typically  complex,  with  strong  outer  subsidiary- row). 

Head  and  body  averaging  about  108  (97-133),  in  speciosus;  gurkha 
is  smaller  (about  91  average). 

Mammae  usually  8,  but  i — 2=6  in  semotus  from  Formosa. 
sylvaticus  group.  Dental  characters  without  extreme  peculiarity,  i.e.,  M.3 

not  tending  to  be  reduced,  outer  row  of  first  upper  molar  usually  less 
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complex  than  mvslaciniis,  and  its  front  lamina  not  compressed  as  in 

agrariiis.  No  supraorbital  ridges,  or  these  faint  {old  flaz'icollis).  Mammae 

6,  head  and  bod}'  averaging  about  95  (81-1 1 2),  in  eighty-three  specimens 
from  Europe,  Asia,  and  Africa;  with  hebridcnsis,  liirtensis  (posterointernal 

cusp  evidently  tending  to  be  reduced),  fiidaricnsis  (the  last-named  three 
forms  rather  larger,  averaging  slightly  over  100),  and y/«r7fo///s  (head  and 

body  averaging  about  105  (up  to  130  according  to  \' inogradov),  and  skull 
more  angular  in  adult  than  is  usual  for  the  group. 

gels/ui  group.  Near  the  last,  but  averaging  smaller  (about  80  head  and  body 

(70-90));  tail  in  all  measurements  noted  rather  longer  than  head  and 
body;  mammae  8;  a  group  confined  to  Japan,  and  nearly  allied  to 
sylvaticiis  group. 

9iiYstaciniis  group.  Normally  with  more  complex  teeth  than  in  svlvaiiciis 
group  (usually  four  outer  cusps  in  M.i,  etc.);  at  extreme  development 

largest  of  genus  (head  and  body  averaging  roughly  120  (100-150)),  and 
hindfoot  relatively  shorter  than  in  svlvaticiis  group,  in  this  character 
agreeing  with  agrariiis.    No  supraorbital  ridges.    Mammae  6. 

List  of  N.'^med  Forms 

inxstacinus  Group 

I.    APODEMUS  AnsTAClXlS  MY.STACINLS,  Danford  &  Alston 

1877.     Prnc.  Zool.  Soc.  London,  p.  27Q. 
Zcbil,  Bulgar  Dagh,  Asia  Minor. 

;.    AI'ODI-MUS  MYSTACIM'S  SMYRNENSIS,  Thomas 
1903.    .\nn.  Mag.  Nat.  Hist.  7,  XII,  p.  1S8. 

Smyrna,  Asia  Minor. 

3.  APODKMUS  MY.ST.\CIXL'S  ELXIN'US,  G.  M.  Allen 
1915.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LIX,  p.  11. 

Scalita,  Asia  Minor. 

4.  APODEMUS  MY.ST.^CINUS  RHODIUS,  Festa 

1914.    Boll.  Mus.  Zool.  Anat.  Comp.  Torino,  29,  p.  10. 
Aghios  Isidoros,  Rliodes. 

5.  AI'ODEMUS  EPIMELAS,  Nehring 
1902.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  2. 

Agoriana,  Parnassus,  Greece. 

sylvaticiis  Group 

f).    APODl'MUS  SYL\ATRLS   SYLVATICUS,   Linnaeus 
1758.    Syst.  Nat.  i,  loth  ed.,  p.  62. 

Upsala,  Sweden. 
Synonym:   sylvaticiis  celticus.  Barrett-Hamilton.    looo,  Proc.  Zool.  Soc. 

p.  401.     Ireland. 
parvus,     Bechstein,      1793,      Getreue     Abhild.      Xaturhist. 

Gegenstande,  i,  p.  100.    Thiiringen,  CJermany. 
candidus.  Bechstein,  same  reference,  p.  loi. 
variiis,  Bechstein,  same  reference,  p.   loi. 
niger,  Bechstein,  same  reference. 
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{Apodenitts  sylvaticus     rt/6«5,  Bechstein,     1801,    Gemeinn.    Naturgesch.    Deutsch- 
syhatiais)  lands,  i,  2,  p.  965.    Thilringen,  Germany. 

leucocephalus,  Bechstein,  same  reference,  p.  966. 
intermedins,   Bellamy,   1839,   Nat.    Hist,    of   South    Devon, 

p.  330.    Devonshire,  England. 

7.  APODKMUS  SYLVATICUS  BUTE],  Hinton 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  123. 

Bute,  Hebrides. 

8.  APODKMUS  SYLVATICUS  CALLIPIDES,  Cabrera 

1907.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  Madrid,  VII,  p.  228. 
Villarutis,  la  Coruna,  Spain. 

y.    APODKMUS  SYLVATICUS  DICHRURUS,  Rafinesque 
1814.    Precis  des  Decouvertes  Somiologiques,  p.  13. 

Sicily. 

Synonym:  pecchioli,  Pecchioli,  1844,  Atti  della  quinta  Unione  degli 
Sci.  Ital.  Torino,  1843,  p.  426.  Tuscany,  probably 
vicinity  of  Siena,  Italy. 

10.  APODEMUS  SYLVATICUS  CRETICUS,  Miller 
1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  460. 

Katharo,  Crete. 

11.  APODEMUS  SYLVATICUS  FLAVOBRUNNKUS,  Hilzheimer 
1912.    Acta  Soc.  Fauna  et  Flora  Fenn.  34,  191 1,  p.  7. 

N.  Germany. 

12.  APODKMUS  SYLV.'XTICUS  DI.SCOLOR.  Noack 
1918.    Z.  Forst.  u.  Jagdwesen  Berlin,  50,  p.  466. 

Eberswalde,  near  Berlin,  Germany. 

13.  APODEMUS  SYLVATICUS  SPADIX,  Fritsche 
1934.    Zcitschr.  fiir  Saugetierk.  9,  p.  435. 

Weidhausen  bei  Sonneberg,  Thuringia,  Germany. 

14.  APODEMUS  SYLVATICUS  ISLANDICUS,  Theinemann 

1827.    Reise  im  Nord.  Europ.  II,  p.  153. 
Iceland. 

15.  APODEMUS  SYLVATICUS  FENNICUS,  Hilzheimer 
1912.    Acta  Soc.  Fauna  et  Flora  Fenn.  34,  191 1,  p.  9. 

Kirchspiel  Saaksmaki  (nordl.  v.  Tavastehus),  Finland. 

16.  APODICMUS  SYLVATICUS  BERGENSIS,  Krausse 

1921.    Arch.  Naturg.  Berlin,  87,  6,  p.  41. 
Bergen,  Norway. 

17.  .\PODKMUS  SYLVATICUS  BAESSLERI.  Dahl 

1931.    Bull.  -Soc.  Nat.  Crimee,  11,  p.  159. 
Crimea,  S.  Russia. 

18.  APODEMUS  SYLV.A.TICUS  CISCAUCASICUS,  Ognev 

1924.    Rodentia  of  N.  Caucasus,  Rostov-on-Don,  p.  48. 
N.  Caucasus,  Russia. 

19.  APODKMUS  SYLVATICUS  FULVIPECTUS,  Ognev 

1924.    Rodentia  of  N.  Caucasus,  Rostov-on-Don,  p.  47. 
N.  Caucasus,  Russia. 

4 — Livini;  Rodents — II 
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;o.    APODEMUS  SYLVATICUS  MOSQUliNSIS.  Ognev 

1913.    Fauna  Mosquensis,  Bpl.  i,  Teil  i,  p.  204. 
Gouv.  Moskow,  Smolensk,  Russia. 

-1.    APODICMUS  SYLVATICUS  TSCHERGA,  Kastschenko 

1899.  Res.  Zool.  Exp.  to  Altai,  1898,  p.  46. 
Cherga  Village,  Altai,  Siberia. 

22.    APODHMUS  SYLVATICUS  BALCHASCHF.XSIS.   Kashkarov 

1922.    Trudy  Sredne-Asiatskago  Gosudarsrv.  Universitet. 
No  type  locality.     (Shores  Lake  Balkash,  according  to  Vinogradov.) 

2.^,    APODEMUS  SYL^•ATICUS  TOKMAK,  Scvcrtzou 
1S73.    Isvestia  Obshchestva  lubitelei  estestvodnania,  vol.  XXVII,  3,  Moscow. 

Semirechie  district,  N.  Turkestan;   Aleksandror  mountain  ridge. 

24-    APODEMUS  SYLVATICUS  MAJUSCULUS,  Turov 

1924.  C.  R.  Acad.  Sci.  Leningrad,  p.  no. 
Lake  Baikal,  Siberia. 

25.  APODEMUS  SYLVATICUS  MICROTIS,  Miller 

1 91 2.    Proc.  Biol.  Soc.  Washington,  XXV,  p.  60. 
Vicinity  of  Dzharkent,  Russian  Turkestan. 

2sa.  APODEMUS  SYLVATICUS  PALLIDUS,  KaschkaroflF 

1926.    Key  to  Rodents  of  Turkestan,  p.  22. 

LIsbekistan   Exp.   Plant.   Prot.   Station,  Tashkent,   Mountains  of  Tu 
kestan. 

26.  APODEMUS  SYLVATICUS  PALLIPES.  Barrett-Hamilton 

1900.  Proc.  Zool.  Soc.  London,  p.  417. 

Surhad  Wahkan,  Turkestan  (probably  Chinese  Turkestan). 

27.  .APODEMUS  SYLVATICUS  CHORASSANICUS,  Ognev  &  Heptner 

1925.  Zool.  Anz.  75,  p.  263. 

Makhtum-Kala,  Askabad,  Kopet-Dag,  Turkestan. 

28.  APODEMUS  SYLV.^TICUS  TAURICUS.  Barrett-Hamilton 

1900.    Proc.  Zool.  Soc.  London,  p.  412. 
Zebil,  Bulgar  Dagh,  Asia  Minor. 

20.    APODEMUS  SYLVATICUS  ARIANUS,  Blanford 

1S81.    Ann.  Mag.  Nat.  Hist.  5,  VII,  p.  162. 
Kohrud,  N.  Persia. 

30,    APODEMUS  SYLVATICUS   KRYTHRONOTUS,   Blanford 

1.S75.    .Ann.  Mag.  Nat.  Hist.  4,  XVI,  p.  311. 
Kohrud,  Persia. 

ji.    APODEMUS  SYLVATICUS  WITHERBYI,  Th.mias 

1902.    .Ann.  Mag.  Nat.  Hist.  7,  X,  p.  490. 

Sheoul,  Ears,  Persia. 

32.  APODEMUS  SYLVATICl'S  WARDI,  Wr.ui.jhton 
igoS.    Joum.  Bombay  Nat.  Hist.  Soc.  XVIII,  p.  2S2. 

Saspul,  Ladak. 

33.  APODEMUS  SYLVATICUS   PENTAX.  Wioughton 

1908.    Joum.  Bombay  Nat.  Hist.  Soc.  XVIII.  p.  2S3. 
Thandiana,  Punjab,  X.  India. 
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34.  APODKMUS  SYLVATICUS  HAYI,   Waterhouse 
1837.    Proc.  Zool.  Soc.  London,  p.  76. 

Morocco. 

35.  APODEMUS  HKBKIDENSIS  HEBRIDENSIS.  de  Winton 
1895.    Zoologist,  3rd  ser.  XIX,  p.  369. 

Lewis,  Outer  Hebrides. 

36.  APODEMUS  HEBRIDENSIS  HAMILTONI,   Hinton 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  126. 

Rum,  Inner  Hebrides. 

37.  APODEMUS  HEBRIDENSIS  TIRAE,  Montagu 
1923.    Proc.  Zool.  Soc.  London,  1922,  p.  934. 

Tiree,  Inner  Hebrides. 

38.  .\PODEMUS  HEBRIDENSIS  GHIA,   Mont.igu 
1923.    Proc.  Zool.  Soc.  London,  1922,  p.  935. 

Gigha,  Inner  Hebrides. 

39.  APODEMUS  HEBRIDENSIS  TURAL,  Montagu 
1923.    Proc.  Zool.  Soc.  London,  1922,  p.  935. 

Islay,  Inner  Hebrides. 

40.  APODEMUS  HEBRIDENSIS  LARUS,  Montagu 
1923.    Proc.  Zool.  Soc.  London,  1922,  p.  936. 

Jura,  Inner  Hebrides. 

41.  APODEMUS  HEBRIDENSIS  CUMBRAE,  Hinton 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  128. 

Great  Cumbrae  Island,  Inner  Hebrides. 

42.  APODEMUS  HEBRIDENSIS  MACLEAN,  Hinton 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  129. 

Mull,  Inner  Hebrides. 

43.  APODEMUS  HEBRIDENSIS  FIOL.A.GAx\,  Hmton 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  131. 

Arran  Island,  Inner  Hebrides. 

44.  APODEMUS  HIRTENSIS,  Barrett-Hamilton 
1899.    Proc.  Zool.  Soc.  London,  p.  81. 

St.  Kilda,  Outer  Hebrides. 

45.  APODEMUS  FRIDARIENSIS  FRIDARIENSIS,   Kinnear 

1906.    Ann.  Scottish  Nat.  Hist.  XV,  p.  48. 
Fair  Isle,  Shetlands. 

46.  APODEMUS  FRID.^RIENSIS  GR,^NTI,  Hinton 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  132. 
Mid  Yell,  Shetlands. 

47.  APODEMUS  FRIDARIENSIS  THULEO,  Hinton 

1919.    Scot.  Nat.  p.  178. 
Foula,  Shetlands. 

48.  APODEMUS   FLAVICOLLIS  FLAVICOLLIS,  Melchior 
1834.    Danske  Staats  og  Norges  Pattedyr,  p.  99. 

Sielland,  Denmark. 
Synonym:  syhaticiis    princeps,    Barrett-Hamilton,    1900,    Proc.    Zool. 

Soc.  London,  p.  408.    Rumania. 
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(ApodemusflavicoUis     cellarius.    Fischer,    iS66,    Zool.    Gart.    VII,    p.    153.    Near 

flmicoUis)  Luga,  Russia. 

typictis,  Hamilton,  1900,  Proc.  Zool,  Soc,  London,  p.  404. 

4.).    APODEMUS  FLAVICOLLIS  WIXTONI,  Barrett-Hamilton 
I  goo,    Proc.  Zool.  Soc,  London,  p.  406, 

Graftonbury,  Herefordshire,  England, 

50.  APODEMUS  FLAVICOLLIS  BRAUNERI.  Martino 

1927,    Ann,  Mus.  Budapest,  23,  p,  166, 

Topcider,  near  Belgrade,  Serbia. 

51.  APODEMUS   FL.WICtJLLIS  SAMARIENSIS,  ( )i,nuv 

1923,    Biol,  Mitt,  TimiriazefT,  i,  p,  107. 
Samara,  S,-E,  Russia. 
Synonym:   samariciis.  Ognev,  1923,  Fauna  Voronesh,  p,  144. 

52.  APODEMUS  FLAVICOLLIS  PONTICUS,   SMridcnko 

1936.    Abs,  Works  Zool.  Inst.  Moscow  State  Univ.  3,  p.  103. 
Olgino  Village,  Chemomorski  district  (Black  Sea),  Russia. 

53.  APODEMUS   FLAVICOLLIS  RUSIGES,  Miller 

1913.    Proc.  Biol.  .Soc.  Washington,  XXVI,  p.  81. 
Central  Kashmir. 

Synonym:  griseus.  True,  1894,  Proc.  U.S.  Nat.  Mus,  XVII,  p,  8,  name 

preoccupied, 

54.  APODEMUS  FLAVICOLLIS  POHLEI,  Aharoni 

1933,    Zeitschr,  fiir  Saugetierk,  7,  p,  183, 

Syria,  Kafrun  im  Nussarijeh  Mountain,  north-east  of  Lebanon, 

55.  APODEMUS  ILEX,  Thomas 

1922.    Ann,  Mag,  Nat.  Hist.  9,  X,  p.  404. 

Salween-Mekong  Divide,  Yunnan,  China. 

geisha  Group 

56.  APODEMUS  GEISHA  GEISHA.  Thomas 

1905.  Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  491. 
Hondo,  Japan. 

57.  APODEMl'S  CJEISHA  VAKUI,  Thomas 
1906.  Proc,  Zool,  Soc.  London,  1905,  p,  362, 

Mountains  of  Central  Yakushima,  south  of  Japan. 

58.  APODEMUS  GEISHA  CELATUS,  Thomas 

1906,    Proc,  Zool,  Soc,  London,  1905,  2,  p.  359. 
Oki  Islands  (Dogo  Islands),  Japan. 

50.    APODEMUS  GEISHA  HOKKAIDI,  Thomas 

1906.    Proc.  Zool.  Soc.  London,  1905,  2,  p.  350. 
Noboribetsu,  Hokkaido,  Japan. 

60.    APODEMUS  CiEISHA  TANEI.   Kuroda 

1924.    New  Mammals  from  Riukiu  Islands,  p.  9,  Tokyo, 
Riukiu  Islands.  Nishino-omote,  Tanegashima. 

6oa.  APODEMUS  GEISHA  SAGAX,  Thomas 

1908.    Proc.  Zool.  Soc.  London,  p.  54. 

Izuhara,  South  Island  of  Tsushima,  Japan. 
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speciosus  Group 

6i.    APODKMIS  SPIX'IOSIS  SI'IXIOSLS,  Teinminck 
1845.    Fauna  Japonica,  p.  52. 

Japan. Synon>iTi:  argenteus,  Teinminck,  1845,  Fauna  Japonica,  p.  51.   Japan. 

f.2.    APODK.MIS  SPECIOSUS  AINU,  Thomas 
igo6.    Proc.  Zool.  Soc.  London,  1905,  2,  p.  349. 

Aoyama,  Hokkaido,  Japan. 

63.  APODEMUS  SPECIOSUS  N.WIGATOR,  Thomas 

1906.    Proc.  Zool.  .Soc.  London,  1905,  2,  p.  358. 
Oki  Islands,  Japan. 

64.  APODEMUS  SPECIOSUS  PENINSULAS,  Thomas 

1906.  Proc.  Zool.  Soc.  London,  p.  862. 
Min-gyong,  no  miles  S.E.  of  Seoul,  Korea. 

65.  APODE.MUS  SPECIOSUS  GILIACUS,  Thomas 
1907.  Proc.  Zool.  Soc.  London,  p.  411. 

Darine,  Saghalien. 

66.  APODEMUS  SPECIOSUS  DORSALIS,  Kuroda 

1924.    New  Mammals  from  Riukiu  Islands,  p.  9,  Tokyo. 
Riukiu  Islands,  Miyanoura,  Yakushima. 

67.  APODEMUS  SPECIOSUS  RUFULUS,  Dukelski 

1928.    Zool.  Anz.  77,  p.  44. 
75  versts  south-west  of  Vladivostok,  Ussuri,  E.  .Siberia. 

68.  APODEMUS  SPECIOSUS  M.MOR,  Radde 

1862.    Reise  Sib.  I,  p.  180. 
Bureja  Mountains,  Province  of  Amur,  E.  Siberia. 

6y.    APODEMUS  SPECIOSUS  NIGRITALUS,  HoIIister 

1913.  Smiths.  Misc.  Coll.  60,  XXIV,  p.  i. 
Tapucha,  Altai  Mountains,  Siberia. 

70.  .■\PODEMUS  SPECIOSUS  ORESTES,  Thomas 
191 1,    .\bstr.  Proc.  Zool.  Soc.  London,  p.  49.    Proc.  Zool.  Soc.  London,  1912,  p.  136. 

Mount  Omi,  W.  Szechuan,  China. 

71.  APODEMUS  SPECIOSUS  L.ATRONUM,  Thomas 

191 1.    Abstr.  Proc.  Zool.  Soc.  London,  p.  49.    Proc.  Zool.  Soc.  London,  1912,  p.  137. 
Ta-tsien-lu,  \V.  Szechuan. 

72.  .APODEMUS  SPECIOSUS  PR,AETOR,  Miller 

1914.  Proc.  Biol.  Soc.  Washington,  XXVII,  p.  89. 
On   Sungaree   River,    60   miles  south-west   of  Kirin,   Kirin  Province, 

Manchuria. 

73.  APODEMUS  DR.\CO,  Barrett-Hamilton 
1900.    Proc.  Zool.  Soc.  London,  p.  418. 

Kuatun,  N.W.  Fo-kien,  S.  China. 

74.  APODE.MUS  SEMOTUS.  Thomas 
1908.  .\nn.  Mag.  Nat.  Hist.  8,  I,  p.  447. 

Formosa. 
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75.    APODEMUS  GURKHA,  Thomas 

1924.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  888. 

Laprak,  Gorkha,  Nepal. 

agrariiis  Group 

7(1.    APODEMUS  CHF.VRIERI  CHRVRIERI,  Milnc-Kdwards 

1S68.    Rech.  Mamm.  p.  288. 

Moupin,  Szechuan,  China. 

77.  .\PODKMUS  CHEVRIERI    EERGUSSOXl,  Thomas 

1911.    .Abstr.  Proc.  Zool.  Soc.  London,  p.  4.    Proc.  Zool.  Soc.  London,  p.  172. 
Wen-hsien,  S.  Kansu,  China. 

78.  .APODEMUS  AGRARIUS  AGRARIUS.  Pallas 

1778.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  95. 
Berlin,  Germany. 

Synonym:   riibeiis,  Oken,  Lehrb.  d.  Natur.   Ill,  pt.   11,  p.  898,   1816. 
N.  Germany. 

pratensis,  Ockskay,  Nov.  .Acta.  Leop.  1831,  XV,  2,  p.  243. 
East  parts  of  Hungary. 

maculatiis,  Bechstein,  1801,  Gcnieinn.  Naturgesch.  Deutsch- 
lands,  I,  2,  p.  975.    Thiiringen,  Germany. 

alhostriatiis,  Bechstein,  same  reference. 

79.  APODEMUS  AGRARIUS  NIKOLSKII,  Migouline 

1927.    Trav.  Soc.  Nat.  Charkov,  50,  no.  2,  p.  41. 
Ukraine,  S.  Russia. 

So.    APODE.MUS  AGR.'\RIUS  SEPTENTRIONALIS,  Ogntv 

1924.    Rodentia  of  North  Caucasus,  Rostov-on-Don,  p.  45. 
Dmitrovsk,  sub-district  Uesd  of  the  Moscow  Govt. 

Si.    APODEMUS  AGRARIUS  OGNEVl,  Johansen 

1923.    Trans.  Tomsk  Univ.  vol.  72,  p.  59. 
Novo-Kuskov,  W.  Siberia. 

52.  APODEMUS  AGRARIUS  MANTCHURICUS,  Thomas 

1898.    Proc.  Soc.  Zool.  London,  p.  774,  footnote. 
Manchuria. 

53.  AP0DI;MLS  AGRARIUS  COREAE.  Thomas 

1908.    Proc.  Zool.  Soc.  London,  p.  8. 

Min-gyong,  no  miles  south-east  of  Seoul,  Korea. 

54.  .\P(.)DEMUS  AGRARIUS  PALLIDIOR,  Thomas 

ii(oS.    Proc.  Zool.  Soc.  London,  p.  8. 
Shantung  Peninsula,  E.  China. 

85.    APODEMUS  .AGRARIUS  NINGPOE.NSIS,   Suinhoe 

1870.    Proc.  Zool.  Soc.  London,  p.  637. 

Ningpo,  S.  China. 
.Synonym:   harti,  Thomas,    1898,    Proc.    Zool.    Soc.    London,    p.   774. 

Kuatun,  Fukien,  .South  Chma. 
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Vinogradov  (Rodents  of  U.S.S.R.)  quoted  a  form  A.  sylvaticus  uralensts, 
Pallas,  from  Southern  Ural.    The  reference  to  this  has  not  been  traced. 

Genus  10.    THAMNOMYS,  Thomas 

1907.    THAMNOMYS,  Thomas,  .Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  121. 

Type  Species.^ — Thamnomys  venustus,  Thomas. 

Range. — African:  chiefly  Cameroons  and  Congo,  extending  east  to  Ruwen- 
zori,  west  to  Gold  Coast. 

Number  of  Forms. — Seven. 

Characters. — Skull  with  relatively  long  rostrum,  and  usually  broad  brain- 
case;  supraorbital  ridges  powerful,  except  in  kiirii.  Incisive 

foramina  very  well  open,  approaching  toothrows,  particularly  long  in  the 

venustus  group.  Bullae  medium.  Zygomatic  plate  more  or  less  straight  an- 
teriorly. Infraorbital  foramen  relatively  large,  not  much  narrowed  below.  Two 

\ery  distinct  types  of  dentition  occur.  In  venustus  and  kempt  the  teeth  are  very 
much  as  in  Oenomys,  which  according  to  Tullberg  shows  modification  towards 

vegetarian  diet;  but  a  well-developed  posterointernal  cusp  is  present  in  M.i 
and  M.2.  M.i  has  nine  cusps  (and  a  small  extra  posteroexternal  one);  M.2  has 
a  small  T.3,  also  T.i,  and  all  other  cusps  present  except  T.2.  M.3  has  three 

well-marked  inner  cusps,  and  two  centre  cusps  apparently;  just  as  in  Oenomys, 
the  tooth  is  distorted,  so  that  most  traces  of  the  outer  row  are  suppressed. 

T.  rutilans  and  kuru  have  not  such  an  extreme  dentition ;  the  rows  of  cusps 
appear  to  be  less  raised  up,  and  the  valleys  separating  them  are  less  deep.  M.3  is 
trilaminate,  relatively  large,  and  complex;  the  outer  row  is  less  vestigial  than 
in  the  venustus  group.  The  lower  teeth  have  the  usual  elements,  in  this  genus; 

the  type  species  has  the  pattern  like  that  of  Oenomys;  supplementary  cusps  are 
well  developed,  and  the  general  effect  is  complex;  the  terminal  heel  of  M.i  and 

M.2  well  developed.    M.i  5-rooted. 
The  hindfoot  is  shortened  and  broadened  for  arboreal  life;  D.5  is  nearly 

as  long  as  D.2.  Toes  short;  hallux  relatively  long,  clawed,  probably  not 
opposable.  Tail  longer  than  head  and  body,  relatively  well  haired,  tufted  faintly 

at  end.    Mammae  of  tvpe  species,  o — 2  =4. 
T.  kempt  is  perhaps  not  more  than  a  race  of  venustus;  the  molars  are  larger, 

and  the  size  rather  larger.  T.  kuru  differs  apparently  from  rutilans  in  the  shape 
of  the  skull. 

.Measurements  of  types : 

kuru:  head  and  body,  145;  tail,  200;  hindfoot,  35. 
rutilans  centralis:  head  and  body,  135;  tail,  180;  hindfoot,  24. 
venustus:  head  and  body,  125;  tail,  181;  hindfoot,  25. 

kempi:  head  and  body,  141;  tail,  189;  hindfoot,  27-5. 

-Average  and  extremes  of  fifteen  specimens  of  rutilans:  head  and  body,  137-6 
179-8  (162-200);  hindfoot,  24-4  (23-25). 
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The  hindfoot  averages  i8-i  per  cent  of  head  and  body  length  in  thirty-three 
specimens  available  (including  all  species). 

Forms  seen :  centralis,  kcinpi,  kiini,  riitilaiis,  reuustus. 

List  of  Named  Forms 

rut  Hans  Group 

1.  THAMXOMVS   KURL'.  Thomas  &  Wrousjhton 
1907.    Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  381. 

.Angu,  Welle  River,  Congo. 

2.  THAMNOMV.'^  RUTILANS  RUTILAXS,  Peters 
1876.    Monatsber.  k.  Akad.  Wiss.  Berlin,  p.  478. 

Limbareni,  Cameroons. 

!.    THAMNOMYS  RUTILANS  CENTRALIS.  Dollman 

1914.  Extr.  Rev.  Zool.  Afr.  IV,  fasc.  i,  p.  S3. 
Mambaka,  P\mdi,  Pilipili,  Upper  Congo. 

vemistiis  Group 

4.  THAMNOMYS  VENUSTUS  VENUSTUS,  Thomas 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  122. 

Uganda,  E.  Ruvi'enzori. 
5.  THAMNOMYS  VENUSTUS  SCHOUTEDENI.  Hatt 

1934.    ,\mer.  Mus.  Nov.  708,  p.  g. 
Medje,  Ituri,  Belgian  Congo. 

6.  THAMNOMYS  KEMPI   KEMPI,   Dnllman 

191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  65S. 
Buhamba,  near  Lake  Kivu,  Belgian  Congo. 

7.  THAMNOMYS  KEMPI   MAJOR,  Hatt 

1934.    .\mer.  Mus.  Nov.  708,  p.  10. 
Lukumi,  North  slope  Mt.  Karisimbi,  Kivu  volcanoes,  Congo. 

Genus  II.    GRAMMOMYS.  Thomas 

1915.  Grmvimo.mvs,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  150. 

Tvpr  Species. — Mus  dolichurus.  Smuts. 

R.'\NGE. — African:   Sudan,   Kenya,  Uganda.    Timbuktu.     Liberia;  Congo; 
Nyasaland,  Mozambique,  Transvaal,  and  Soutii  Africa.    Angola. 

Number  of  Forms. — Twenty-three. 

Characters. — The  posterointernal  cusp  becoming  much  reduced,  some- 
times barely  traceable,  never  large  and  inwardly  projecting 

(compare  Thauinoinys),  reduced  to  a  low  connecting  ridge  between  T.4  and 
T.8.  Skull  with  broad  braincase.  Supraorbital  ridges  relatively  weak  or  can 
be  absent;  buUae  variable,  often  rather  small;  other  essential  cranial  characters 

as  in  Thamnomys.     Jugal  relatively  long. 

Pattern  of  cheekteeth:  T.9  strong  in  M.i,  as  are  all  other  cusps  except  T.7, 
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which  is  vestigial.  M.2  with  the  centre  cusps  large;  T.3  vestigial;  T.7  very 
small.  M.3  with  a  moderate  T.3,  the  three  cusps  on  the  second  lamina,  and 
a  small  posterior  portion.  The  centre  row  of  cusps  is  strongly  enlarged  in  this 

genus.  M.I  five-rooted.  Lower  teeth  rather  less  complex  as  a  rule  than  in 
Thamnuinys,  hut  the  subsidiary  outer  cusps  as  a  rule  quite  well  developed. 

External  characters  near  Thamnomys,  but  feet  as  a  rule  less  obviously 

specialized  for  arboreal  life  than  in  either  Thamnomxs  or  Thallomys.  Mammae 

o — 2^4  or  I — 2:6  (Thomas).  The  tail  is  much  longer  than  the  head  and 
body,  often  half  as  long  again.  The  hindfoot  percentage  of  head  and  body 

averages  20-4  in  forty-one  specimens  (including  all  species  represented),  which 
is  longer  than  the  percentage  in  Thamnomys. 

Forms  seen:  arididus,  baliohis,  biintingi,  cometes,  doUchurus,  discolor,  dryas, 

elgonis,  gazellae,  gigas,  ibeamis,  insigtiis,  lutosus,  macmillani,  ruddi,  siirdaster, 
ttiareg,  usambarae. 

All  forms  seem  very  closely  allied  to  each  other,  so  that  several  of  the  forms 
now  standing  as  species  could  probably  be  reduced  to  subspecific  rank.  G.  ruddi 
is  a  distinct  species  based  on  a  skull  which  has  the  teeth  so  worn  that  there  is 

some  doubt  as  to  its  generic  position  on  this  character  alone,  but  it  difl^ers  also 
from  the  others  in  its  (for  the  genus)  unusually  large  bullae;  other  specimens 

may  be  seen  to  have  a  vestigial  posterointernal  cusp,  though  it  seems  that  this 
cusp  is  in  this  species  about  to  become  suppressed.  In  the  characters  of  the 
bullae  G.  ruddi  makes  an  approach  towards  Thallomys. 

Remarks. — HoUister,  1 9 1 9,  remarked  that  the  characters  proposed  by  Thomas 
for  this  genus  were  too  vague  even  for  subgeneric  recognition, 

and  synonymized  it  with  Thamnomys,  from  which  it  was  split.  But  there  is  an 
unquestionable  difference  in  the  dentitions  of  the  two  genera,  particularlv  the 

development  of  T.7;  and  also  apparently  in  the  feet.  Taking  this  into  account, 
and  also  the  great  distinctness  dentally  between  the  two  groups  of  species 
referred  to  Thamnomys,  I  would  not  feel  justified  in  reducing  this  genus  to  a 
subgenus.  In  old  age,  for  instance,  the  posterointernal  may  in  this  genus 

become  almost  untraceable,  which  is  not  the  case  in  other  genera  with  this  cusp, 
until  the  entire  pattern  wears  right  out,  so  far  as  I  have  seen. 

Like  several  other  arboreal  Muridae  (including  Cricetines  as  Nyctomys), 
these  Rats  carry  their  young  attached  to  the  nipples,  or  so  I  am  told. 

List  of  Named  Forms 

doUchurus  Section 

1.  GR.^MMONn'S  MACMILLAXI   MACMILLANI,  Wroughton 
1907.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  504. 

Wouida,  north  of  Lake  Rudolf,  Abyssinia. 

2.  GR.\MMOMYS  XL^^CMILLANI  ARIDULUS,  Thomas  &  Hinton 

1923.    Proc.  Zool.  So'c.  London,  p.  268. 
Wadi  Aribo,  Darfur,  Sudan. 
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_v    GRAMMOMYS  MACMILLANI   GAZELLAE.  Thomas 
HHO.    Ann.  Mag.  Nat.  Hist.  S,  V,  p.  282. 

Chak-Chak,  Bahr-el-Ghazal,  Sudan. 

4.  GRAMMOMYS  MACMILLANI  OBLITUS,  OsKond 
1910.  Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  3,  p.  16. 

Voi,  Kenya. 

5.  GR.AMMOMYS  MACMILLANI  TUAREG,  Braestrup 
'935'    Vidensk.  Medd.  Dansk.  Nat.  Foren.  Bd.  99,  p.  113. 

Timbuktu,  French  W.  Africa. 

6.  CJRAMMOMYS  MACMILLANI  OCHRACEUS,  G.  M.  Allen 

1912.     Bull.  Mus,  Comp.  Zool.  Harvard  Coll.  LIV,  p.  422. 
Meru  River,  north  of  Mount  Kenya. 

7.  f;RAMMOMYS   IBEANU.S  IBEANLS,  Osgood 
iQio.    Field  Mus.  Nat.  Hist.  Zool.  X,  2,  p.  8. 

Molo,  Kenya. 

S.    GRAMMOMY.S   IBEANUS  LUTOSU.S,  Dollman 

1911.  Arm.  Mag.  Nat.  Hist.  8,  VHI,  p.  657. 
Mount  Nyiro,  Kenya, 

y.    GRAMMOMYS  SURDASTER  SURDASTER.  Thomas  &.-  Wroughton 
1908.    Proc.  Zool.  Soc.  London,  p.  550. 

Zomba.  Nyasaland. 
Synonym:   iisnmbarae,  Matschie,  1915,  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin, 

p.  99.    Amani,  Tanganyika. 
10.  GRAMOMMYS  SCRDASTf;R   INSIGNIS,  Dollman 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VH,  p.  528. 
Mt.  Elgon,  Kenya. 

11.  GRAMMOMYS  SURDASTER  POLIONOPS,  OsROod 

1910.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  2,  p.  8. 
Lukenya  Hills,  Kenya. 

12.  GRAMMOMYS  SURDASTER  LITTORALIS,  Heller 
1912.  Smiths.  Misc.  Coll.  LIX,  p.  10. 

Mazeras,  Kenya. 

13.  GRAMMOMYS  SURDASTER  ELGONIS,  Thomas 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  282. 

Malakisi,  Mount  Elgon. 

14.  GRAMMOMYS  SURDASTE.R  CALLITHRIX,  Matt 
1934.    ,\mer.  Mus.  Nov.  708,  p.  11. 

Garamba,  Upper  Uelle,  Congo. 

15.  GRAMMOMYS  SURDASTER   DISCOLOR,  Thonia.s 
1910.  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  2S3. 

Kakumega  Forest,  Kenya. 

16.  f;RAMM()MYS  DRYAS.  Thomas 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  123. 
E.  Ruwenzori,  Uganda. 

17.  GRAMMOMYS   |!UNTIN(,I,  Thomas 
1911.  Ann.  Mag.  Nat.  Hist.  S,  VH,  p.  381. 

Bassa,  Liberia. 
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iS.    CJRAMMOMYS  COMKTF.S,  Thomas  &  WrouKhton 

1908.    Proc.  Zool.  Soc.  London,  p.  549. 
Inhambane,  Portuguese  E.  Africa. 

n,.    GKAMMOMVS  DOLICHUKUS  DOLICHURUS,  Smuts 

1832.    Enuni.  Mamni.  Cap.  p.  38,  pi.  ii. 
Cape  Town  district. 

20.    CiRAMMOMYS  DOLICHIRI.S  TONGKNSI.'^,  Roberts 
1931.    .-^nn.  Transv.  Mus.  14,  p.  234. 

Manaba,  N.  Zululand. 

21      (;R.\.MM()MVS  B.ALIOLU.S,  Osgood 
igio.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  278. 

Woodbush  Hills,  north-east  of  Pietersburg,  Transvaal. 

22.  GRAMMOMYS  GIGAS,  Dollman 

191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VH,  p.  527. 
Solai,  Mt.  Kenya. 

ruddi  Section 

23.  GRAMMOMYS  RIDDI,  Thomas  &  Wrouphton 

190S.    Proc.  Zool.  Soc.  London,  p.  549. 
Tette,  Mozambique. 

Genus  12.    CARPOMYS,  Thomas 

1895.    C.'VRPO.MYS,  Thomas,  -Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  161. 

Type  Species. — Carpomys  nielanurus,  Thomas. 

R.^NGE. — Luzon,  PhiHppine  Islands. 

Number  of  Form.s. — Two. 

Characters. — Zygomatic  plate  and  infraorbital  foramen  with  the  same 
elements  as  Batomys  (next  to  be  described).  Frontals  much 

constricted;  supraorbital  ridges  feeble  or  absent;  braincase  round  and  hea\T. 
Ro,strum  shorter  than  in  Batomys.  Bullae  of  moderate  size,  appearing  rather 
flat.  Palate  broad,  not  extending  back  to  posterior  part  of  toothrow.  Incisors 
thick  in  the  type  species,  less  so  in  phaeuriis,  in  which  species  the  toothrow  is 

reduced,  and  the  teeth  much  less  hea\'y  than  in  the  type.  Upper  teeth  abnormal ; 
posterointernal  cusp  present  in  M.i  and  M.2;  in  all  skulls  seen  the  cusps 
obsolete,  and  the  pattern  more  or  less  laminate;  M.i  appears  to  have  a  front 
lamina  with  three  cusps,  a  second  lamina  with  the  same  elements,  a  third 

lamina  with  T.7  and  then  divided  into  two  by  a  deep  re-entrant  fold  from  the 
outer  side,  so  that  in  all  there  are  four  laminae.  M.2  with  the  same  elements 

except  that  the  front  lamina  is  represented  by  T.i  only.  M.3  with  T.i,  the 
second  lamina,  and  a  posterior  lamina  doubled  as  in  the  other  molars  in  some 
skulls;  in  others  it  appears  to  consist  of  T.i  followed  by  two  transverse  plates. 
In  the  lower  molars,  the  terminal  heel  of  M.i  and  M.2  is  large;  M.i  with 

foremost  lamina  with  outer  fold  present,  this  lamina  consequently  doubled. 
This  peculiar  doubling  of  the  laminae  seems  to  be  quite  without  parallel  in  the 
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subfamily,  though  it  may  represent  in  the  upper  molars  an  extreme  development 
of  the  elements  corresponding  to  the  fourth  (posteroexternal)  cusp  often  met 

with  in  complex-toothed  genera. 

Mammae  o — 2=4.  Hindfoot  hroad,  of  arboreal  type,  but  hallux  clawed 
and  not  opposable.  D.5  lengthened.  Fur  thick;  form  rather  heavy;  tail  well 

haired,  almost  completely  so  in  the  type  species.  Size  moderate  (roughly 
200  mm.  head  and  body). 

Forms  seen :  melanurus,  pJiaciirus. 
The  ditferences  between  these  species  in  dental  characters  are  indicated 

above.  Thomas  gives  measurement  of  36  mm.  basal  length  and  6-i  toothrow 
for  p/iaeiinis;  and  39-3  basal  length,  8-8  upper  molars  for  mcloiuirus. 

List  of  N.'vmi-d  Forms 

melaniirus  Group 

I.    CARPOMYS  MELAXL'RIS,  Thomas 
1S95.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  162. 

Monte  Data,  N.  Luzon,  Philippine  Islands. 

phacurus  Group 

z.    CARPOMYS  PH.AEURLS,  Thumas 

1895.    -^n"-  Mag.  Nat.  Hist.  6,  XVI,  p.  162. 
Monte  Data,  N.  Luzon,  Phihppine  Islands. 

Genus  13.    BATOMYS,  Thomas 

1895.    BATO^n•s,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  162. 

Type  Species. — Batomys  granti,  Thomas. 

Range. — Luzon,  Philippine  Islands. 

Number  of  Forms. — Two. 

Characters. — Skull  with  considerable  interorbital  constriction,  and  broad 
short  braincase;  rostrum  lengthened  to  a  degree;  supraorbital 

ridges  present.  Infraorbital  foramen  extremelv  narrowed  both  above  and  below; 

zygomatic  plate  straight  anteriorly,  broad,  slanting  sharply  upwards,  so  that 
its  upper  border  is  nearly  on  level  with  maxillary  root  of  zygoma  instead  of  (as 
usual)  considerably  below  it,  the  general  effect  much  like  that  of  a  Microtine. 
Bullae  relatively  small.  Palate  broad,  extending  only  to  IVL2  in  those  seen. 
Incisive  foramina  broad,  of  moderate  length,  tending  to  be  narrowed  anteriorly. 
Cheekteeth  rather  hypsodont,  not  essentially  different  from  a  simplified  Rattus 

type,  but  M.I  and  M.2  with  a  well-developed  posterointernal  cusp;  M.3 
moderate  in  size.  The  cusps  not  well  marked,  wearing  right  down  in  age  so 

that  the  pattern  becomes  laminate,  but  in  those  seen  it  is  not  obliterated.  Lower 
molars  M.i  and  M.2  with  a  relatively  very  large  terminal  heel,  which  in  one 

skull  appears  almost  as  an  extra  lamina;  otherwise  the  lower  teeth  are  without 

peculiarities.    Incisors  thin. 
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Essential  external  characters  as  in  Carpomys. 
Forms  seen :  granti. 

List  of  Named  Forms 

1.  BATOMYS  GR,\NTI,  Thomas 

1895.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  162. 
Luzon,  Philippine  Islands. 

2.  B.\TOMYS  DENTATUS,  Miller 

191 1.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  400. 
Benguet,  Luzon,  Philippine  Islands. 

Genus  14.    PITHECHEIR,  Cuvier 

1838.    PITHECHEIR,  Cuvier,  Hist.  Nat.  Mamm.  vii.,  livr.  66,  two  pp.  text. 

Type  Species. — Pithecheir  fnelanurus,  Cuvier. 

Range. — Malacca  (Selangor),  Sumatra,  and  Java. 
Number  of  Forms. — Two. 

Characters. — (Two  skulls  only  available  for  examination.)  Infraorbital 
foramen  and  zygomatic  plate  approaching  the  type  found  in 

Carpomys  and  Crateromys.  Rostrum  and  braincase  medium ;  supraorbital  ridges 
well  developed  in  adult.  Bullae  very  large,  and  strongly  inflated;  though 
perhaps  not  more  so  than  in  some  Australian  species  of  Raitus.  Incisive 
foramina  in  front  of  toothrow,  very  broad,  quite  long.    Palate  broad. 

Upper  molars  like  those  of  Crateromys  (next  to  be  described);  the  outer 
row  of  cusps  almost  disappearing,  the  inner  row  and  particularly  the  centre 
row  large.  M.i  with  nine  cusps,  including  a  large  posterointernal;  T.9  vestigial. 
M.2  with  T.I,  three  cusps  in  second  lamina,  and  a  third  lamina  composed  of 
T.7  and  T.8.  M.3  with  T.3,  T.4  and  T.5,  and  one  main  posterior  cusp; 
evidently  the  posterointernal  is  absent  in  this  tooth.  Lower  teeth  without 
special  peculiarity.    Incisors  moderate. 

The  reduction  of  the  outer  row  is  most  marked  in  ]\1.2  and  1VI.3;  least  in 
M.I,  in  which  T.3  is  quite  strong. 

Tail  very  poorly  haired  in  the  two  specimens  seen,  more  or  less  reminiscent 
of  the  Uromys  type.  Hindfoot  arboreal;  hallux  with  small  claw,  but  evidently 
fully  opposable;  D.5  long;  plantar  pads  broad.  Pollex  less  reduced  than  is 
usual,  appearing  as  a  wide  knob.  Jentink  has  noted  several  characters  of  this 

rare  genus,  such  as  "four  well-developed  inguinal  nipples,"  "the  clitoris  is 
very  large,"  and  apparently  the  palate  ridges  are  abnormal. 

Forms  seen :  mclanurus,  parvus. 

List  of  N.\med  Forms 

1.    PITHECHEIR  MELANLRUS  MEL.A.NURUS.  Cuvier 

1838.    Lesson's  Compl.  Oeuvres  de  Buffon,  i,  p.  447. 
(?)  W.  Sumatra. 
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:.     PITHKCHEIR  MKLANURUS  PARVUS.   Kloss 

U)i6.    Journ.  Fed.  Malay  States  Mus.  VI,  p.  250. 
Bukit  Kutu,  Selangor,  Malay  Peninsula. 

I  have  seen  two  skins  belonging  to  this  genus,  an  adult  (in  spirit)  from  Java, 

and  the  type  oi parvus,  from  Seiangor.  The  latter  is  not  adult,  and  the  claw  on 
the  hallux  is  more  developed  than  in  the  Javanese  specimen,  which  has  it 

flattened  and  vestigial,  and  in  which  the  hallu.x  is  obviously  very  widely  oppos- 
able from  the  rest  of  the  foot.  Other  than  in  this  genus,  it  appears  that  when  the 

hallux  is  widely  opposable,  the  claw  is  suppressed  (e.g.,  Ilapalomys,  Chiromyscus, 
Chiropudomys,  etc.). 

CJcnus  15.    CRATEROMYS,  Thomas 

1895.    Crateromvs,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  163. 

Type  Species. — Phloeomys  schadenhergi,  Meyer. 

Range. — Luzon,  Philippine  Islands. 

Number  of  Forms. — One. 

Ch.'VRACTERS. — Very  large,  one  of  the  largest  members  of  the  subfamily. 
Skull  with  excessive  constriction  in  the  frontal  region,  this 

carried  far  backwards,  so  that  the  braincase  is  shortened.  Zygomatic  width 

considerable.  Anterior  zygomatic  plate  and  infraorbital  foramen  with  the 

Microtine  aspect  of  Carpomys  and  Batomys.  Occipital  region  of  skull  prominent. 
Palate  relatively  narrow.  Bullae  flattened,  small.  Palatal  foramina  well  open 

and  moderately  long,  but  not  reaching  the  toothrows.  Upper  cheekteeth  with 
the  centre  and  inner  rows  of  cusps  enlarged,  the  outer  row  small,  usually  tending 

to  become  fused  with  the  cusps  of  the  centre  row.  The  cusps  of  the  centre 

row  form  very  sharp  angles  with  their  neighbours  of  the  inner  row.  Postero- 
internal cusp  strong  in  all  three  molars.  The  valley  between  the  inner  and 

central  cusps  well  marked,  and  nearer  the  centre  of  the  tooth  than  is  usual. 
No  reduction  of  M.3  has  taken  place  in  this  genus;  it  is  like  M.2  in  elements 

and  size.  M.2  and  M.3  with  the  front  lamina  composed  of  T.i  only.  Lower 
teeth  with  the  terminal  heel  of  M.i  and  M.2  strong;  the  cusps  of  each  lamina 

forming  a  sharp  angle  on  their  junction  in  the  middle,  strongly  bent  backwards 
from  each  other.  M.3  large,  the  posterior  lamina  not  reduced,  but  with  two 

cusps.  The  molars  are  heavy,  and  quite  hypsodont.  Incisors  moderate,  not 
specially  enlarged.  External  form  much  specialized;  size  very  large;  tur 
excessively  thick  and  long.  Tail  long,  extremely  heavily  haired  and  thickly 
bushy,  as  bushy  as  that  of  any  Squirrel.  Apart  from  the  cranial  and  dental 

peculiarities,  this  feature  alone  is  quite  sufficient  to  distinguish  Craleromys  from 
any  other  member  of  the  Murinae.  Hindfoot  broad,  of  arboreal  type,  D.5  nearly 
as  long  as  the  three  central  digits;  hallux  long,  but  not  opposable  evidently; 

claws  powerful.  Forefoot  normal,  with  large,  powerful  claws.  (Taylor,  1934, 

quotes  345  mm.  as  head  and  body  length  for  this  genus.  I  should  imagine  this 
measurement  could  not  be  exceeded.) 

Forms  seen:  scliadenberoi . 
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List  of  Named  Forms 

).    CRATEROMYS  SCHADF.NBERGI,  Meytr 

1895.    Abh.  Mus.  Dresden,  6,  p.  i. 
Mount  Data,  N.  Luzon,  Philippine  Islands. 

Genus  16.    HYOMYS,  Thomas 

1903.    Hyomys,  Thomas,  Proc.  Zool.  See.  London,  O,  p.  198. 

Type  Species. — Hyomys  meeki,  Thomas. 

Range. — New  Guinea. 

Number  of  Forms. — Three. 

Characters. — ^Very  large.  Rostrum  broad,  heavy.  Some  interorbital  con- 
striction apparent  between  the  powerful  supraorbital  ridges, 

which  extend  backwards  over  the  braincase,  though  on  the  posterior  part  of 
the  skull  they  are  more  faint.  Braincase  relatively  narrow.  Pai occipital  process 
long.  Small  squamosal  crests  present  in  the  type  skull.  Anterior  part  of  the 
zygomatic  plate  nearly  straight.  Incisive  foramina  very  short  indeed,  narrow, 
much  reduced.  Palate  narrow  and  short.  Bullae  extremely  reduced.  Incisors 

extremely  broad  and  powerful  in  all  seen.  Upper  molars  hypsodont,  quite 
different  from  either  Crateroinys  or  Mallomys,  the  cusps  obsolete  and  the  pattern 
laminate  in  all  skulls  examined;  posterointernal  cusp  present;  traces  of  nine 

cusps  in  M.I,  and  seven  in  M.2;  M.3  about  as  large  as  M.2,  probably  also 
with  seven  cusps  originally.  Lower  teeth  with  terminal  heel  of  M.i  and  M.2 
unusually  large,  appearing  as  an  extra  lamina  on  the  inner  side  of  the  teeth. 

Essential  external  characters  as  in  Mallomys.  Size  very  large,  head  and  body 
to  355  (Rijmmler),  or  perhaps  more;  feet  heavy;  tail  more  or  less  completely 
naked,  the  scales  appearing  even  rougher  and  more  naked  than  in  Mallomys; 

Thomas  suggested  that  the  "large  pointed  scales  served  a  purpose  analogous 
to  that  of  the  caudal  climbing  irons  of  Atiomalurus."    Mammae  o — 2=4. 

Hyomys  is  probably  an  isolated  genus  not  nearly  allied  to  any  living  form. 
Forms  seen :  meeki. 

List  of  Named  Forms 

1.  HYOMYS  MEEKI  MEEKI,  Thomas 

1903.    Proc.  Zool.  Soc.  London,  p.  198. 
Avera,  Area  River,  British  New  Guinea. 

2.  HYOMYS  MEKKI   DAMMERMANI,  Stein 

1933.    Zcitschr.  fiir  SauRetierk.  8,  p.  95. 
Kunupi,  VVeyland  Range,  Dutch  New  Guinea. 

3.  HYOMYS  STROBILURUS,  Riimmler 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  96. 

Sattelberg  Mandated  Territory,  New  Guinea.  ■ 
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Genus  17.    MALLOMYS,  Thomas 

1S98.    Mallomvs,  Thomas,  Nov.  Zool.  V,  p.  i. 
1907.    Dendrosminthus.  de  Vis,  Ann.  Queensland  Mus.  7.  p.  10. 

Type  Species. — Mallomys  rothschiUU,  Thomas. 

R.^NGE. — New  Guinea;  and  if  the  species  annaiulrillci  is  correctly  referred 
to  the  genus,  Flores. 

Number  of  Forms. — Five. 

Characters. — Very  large.  Skull  extremely  heavy,  the  anterior  portion  of 
the  frontals  much  inflated.  Supraorbital  ridges  strong; 

intcrorhital  constriction  moderate,  the  frontals  depressed  between  the  ridges. 
A  small  squamosal  ridge  present;  between  this  and  the  inflation  of  the  frontals 
is  placed  a  deep  concavity,  on  the  internal  wall  of  the  orbit.  Rostrum  heavy. 
Incisors  moderately  broad.  Paroccipital  process  well  developed.  Zygomatic 
plate  broad,  straight  anteriorly;  the  infraorbital  foramen  of  a  peculiar  shape, 

only  slightly  narrower  below  than  above,  due  apparently  to  the  swellings  of 
the  frontals.  Incisive  foramina  in  front  of  toothrow,  very  broad,  and  narrowed 

abruptly  anteriorly.  Palate  much  narrowed.  Bullae  very  small.  Molars  much 
broadened,  the  cusps  heavy,  and  angular;  in  this  genus,  the  posterointernal 
cusp  is  suppressed  in  IVLi  and  M.2,  thus  differing  from  Crateromys  and  Hyomys; 
but  is  very  strong  in  M.3.  The  centre  row  of  cusps  is  large;  the  inner  row 
also  large,  and  forming  in  each  case  a  sharp  angle  with  the  main  cusps  of  the 
centre  row;  the  outer  row  is  little  reduced.  M.i  has  eight  cusps,  and  M.2  has 

T.I,  T.4,  5,  6,  and  T.8  and  9  present,  T.9  being  joined  to  T.8,  and  little 
developed;  M.3  with  all  the  inner  cusps  (i,  4,  and  7)  present  and  strong,  also 
T.5  and  6  on  the  second  lamina,  and  T.  8  on  the  third.  The  lower  teeth  are 
like  those  of  Craleroinvs;  indeed,  the  whole  pattern  is  not  far  removed  from 

this  genus,  except  for  the  suppression  of  the  posterointernal  cusp;  but  the 
cusps  are  stronger,  and  the  pattern  probably  more  nearly  resembles  that  of 
of  LeiwiiiYS. 

Size  large;  head  and  body  up  to  416  mm.  (Riimmler);  fur  thick;  foreclaws 
considerably  enlarged;  hindfoot  with  large  claws,  moderate  fifth  digit;  the  foot 
large,  heavy,  more  or  less  of  arboreal  type.  Tail  long,  extremely  coarsely  scaled, 
almost  devoid  of  hair. 

Forms  seen:  hcrcules,  argentata. 

Miis  arniandrillei,  Jentink,  from  Flores  (head  and  body  420),  is  not  repre- 
sented in  the  British  Museum,  but  has  been  referred  to  this  genus.  The  molars 

figured  by  Jentink  are  unfortunately  not  sufficiently  clear  to  say  whether  they 

agree  exactly  with  the  races  of  rothschildi  described  above.  Tate  states:  "Miis 
armandvillei  .  .  .  appears  from  its  short  muzzle,  palatal  openings  and  molar 

series  to  be  a  thoroughly  distinct  species.  Its  complex  molar  crowns,  though 
differing  somewhat  in  pattern  from  those  of  Mallomvs,  indicate  its  general 

relationship  to  that  genus."  Both  Tate  and  Rummler  refer  all  named  forms from  New  Guinea  to  rothschildi. 
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List  of  Named  Forms 

1.  MALLOMYS  KOTHSCHILDI  ROTHSCHILDL  Thomas 

189.S.    Nov.  Zool.  V,  p.  2. 
Mount  Murray,  Wharton  Range,  New  Guinea. 
Synonym:  aroaensis,  de  Vis,   1907,  Ann.  Queensland  Mus.   7,  p.    10. 

Aroa  River,  New  Guinea. 
goliath,  Milne-Edwards,  1900,  Bull.  Mus.  Paris,  VI,  p.  165. 

Aroa  River,  New  Guinea. 

2.  MALLOMYS  ROTHSCHILDI   HERCULES,  Thomas 

1912.    Nov.  Zool.  XIX,  p.  92. 
Rawlinson  Mountains,  S.-E.  German  New  Guinea. 

3.  MALLOMYS  ROTHSCHILDI  WEYLANDI,  Rothschild  tSc  Dollman 
1933.    Proc.  Zool.  Soc.  London,  p.  212. 

Weyland  Range,  New  Guinea. 

4.  M.\LLOMYS  ROTHSCHILDI  ARGENTATA.  Rothschild  &  Dollman 
'933>    Rroc.  Zool.  Soc.  London,  p.  212. 

Weyland  Range,  New  Guinea 
Regarded  by  Riimmler  as  a  synonym  of  r.  iieylaiidi. 

5.  MALLOMYS  ( ?)ARM.\NDVILLEI,  Jentink 

1892.    Weber's  Zool.  Ergebn.  Reis.  Nied.  Ost.  Ind.  iii,  p.  79. Flores. 

Genus  18.    CONILURUS,  Ogilby 

1829.    Hapalotis,  Lichtenstein,  Darst.  neuer  oder  wenig  bekannter  Saugeth.    Heft  VI. 
Hapalotis  albipes,  Lichtenstein.    (Not  of  Hiibner.) 

1838.    CoNlLURUS,  Ogilby,  Trans.  Linn.  Soc.  London,  XVIII,  p.  124. 

Type  Species. — Conilurus  constructor,  Og\\hy= Hapalotis  albipes,  Lichten- 
stein. 

R.'VNGE. — Australia:  New  South  Wales  and  Northern  Territory,  also  Melville 
Island. 

Number  of  Forms. — Four. 

Characters. — Skull  considerably  but  not  extremely  constricted  in  the 
interorbital  region;  supraorbital  ridges  extremely  weak  or 

absent.  Zygoma  rising  abruptly  anteriorly  to  a  considerable  height,  zygomatic 
plate  sharply  projecting  forwards;  rostrum  moderately  long.  Incisive  foramina 
long,  extending  to  M.i,  and  in  the  type  species  much  broadened.  Palate  broad. 
Bullae  medium.  Coronoid  process  of  mandible  vestigial.  Incisors  without 

peculiarities.  ISI.i  with  nine  cusps,  all  quite  well  marked  originally,  except 

T.9,  which  is  vestigial ;  the  centre  and  outer  row  of  cusps  tend  to  become  fused 
together  to  a  degree;  in  old  age  all  the  cusps  join,  and  the  teeth  become  more 

or  less  laminate.  M.i  evidently  three-rooted.  M.2  with  T.i  and  all  cusps 
present  on  second  and  third  lamina.  M.3  with  T.i,  a  full  second  lamina,  and 

two  cusps  posteriorly,  one  of  which  probably  represents  T.7.    In  old  age,  T.3 
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in  M.i  (the  anteroexternal  cusp)  becomes  vestigial.  M.2  is  relatively  large, 
!\1.3  moderately  so.  Lower  teeth  mostly  plain  transverse  plates  in  those 
examined.    Terminal  heel  small  but  present  in  M.i  and  M.2. 

Tail  usually  nearly  uniformly  haired,  the  end  always  in  those  seen  heavily 
tufted.  Sometimes  scales  may  be  traced  in  the  upper  portion.  Hindfoot 

moderately  long;  proportions  of  digits  normal;  plantar  pads  not  reduced;  fur 
soft;  ear  rather  large. 

The  forms  seen  appear  to  divide  into  two  groups,  the  type,  a  larger,  heavier 

animal,  with  bi-coloured  tail  (dark  above,  white  below),  hindfoot  51  (few  seen), 
and  palatal  foramina  broadened;  and  ihe  penicillatus  group,  tail  not  dark  above 
and  white  below,  but  either  wholly  black  or  black  with  white  terminal  tuft; 

palatal  foramina  not  specially  broadened  apparently;  hindfoot  not  exceeding  45 
in  our  specimens.  Average  measurements  of  ten  members  of  penicillatus  group : 

head  and  body,  1797  (165-200);  tail,  195  (180-215);  hindfoot,  42-3  (40-45); 
ear,  27  (25-30). 

Forms  seen :  albipes,  lieiuilcucurus,  melihius,  pouciUatus. 

List  of  Named  Forms 

albipes  Group 

1.  CUNII-LRLS  ALBIPE.S.   l.ichtcnsttin 

iS2().     Darst.  neuer  oder  wenig  bckanntcr  SiiuKeth.  Heft  VI,  pi.  xxix. 
New  South  Wales. 
Synonym:   constructor,    ORilby,     1S37,    Trans.    Linn.    See.    London, 

XVIIl,  p.  126.    New  South  Wales. 

penicillatus  Group 

2.  CONILURUS  PEMCILL.M'LS,  CnulJ 
1842.    Proc.  Zool.  Soc.  London,  p.  12. 

Port  Essington,  N.  Australia. 

3.  CONILURUS  MELIBIUS,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VIH,  p.  431. 

Melville  Island,  N.  Australia. 

4.  CONILURUS  HEMILF.UCURUS,  Gni> 

1S5S.    Proc.  Zool.  Soc.  London.  1857,  p.  243. 
N.  Australia. 

From  the  genus  Conilurus  Thomas  has  separated  closely  allied  species  under 

the  names  Zyzomys,  Laomys,  and  Mesembriomys.  One  cannot  escape  the  con- 
viction that  the  characters  separating  these  forms  are  trivial,  and  that  perhaps 

a  more  correct  idea  of  their  relationships  would  be  arrived  at  if  all,  or  especially 
the  first  two  named,  were  united  in  the  one  genus  Conilurus.  Ultimately  it  is 

likely  that  this  may  he  done. 

Genus  19.    ZYZOMYS,  Thomas 

1909.    ZvzOMVS,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  III,  p.  372. 

Type  Species. — Mus  argurus,  Thomas. 
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Range. — Australia :  South  and  North-west. 

Number  of  Forms. — Two. 

Characters.— Skull  small,  with  no  extreme  peculiarities;  much  like  that 
of  a  small  Rattus\  no  supraorbital  ridges;  rostrum  rather 

long;    braincase   broad.     Zygomatic   plate   slightly   cut   back  above.    Incisive 
foramina  reaching  toothrows.    Bullae  moderately  small.    Zygoma  apparently 

a  little  less  specialized  than  in  Conihirus. 

Upper  teeth  narrow,  the  posterointernal  cusp  well  developed  in  M.i  and 
M.2;  the  outer  row  of  cusps  strongly  reduced,  tending  to  become  fused  with 
the  centre  row.  IM.3  rather  small.  An  e.xtra  cusp  is  present  in  front  of  the 
foremost  lamina  of  .\I.i  in  the  six  skulls  examined.  Lower  teeth  without  special 

peculiarities.  Form  slender,  size  small  (head  and  body  93-109  in  those  seen). 
Tail  well  haired,  though  less  so  than  in  Mesembriomys  and  Coniluriis;  feet  and 
digits  normal.  The  tail  is  usually  about  equal  to  head  and  body,  though 
it  may  be  longer.  (Average  of  four  skins  bearing  measurements,  head  and  body, 

1005  (93-109);  hindfoot,  20-5  (20-21);  ear,  16-75  (16-18). 
Forms  seen :  argurtis,  indiitus. 

List  of  Named  Forms 

1.  ZYZOMYS  .■VRGURUS  ARGURUS,  Thomas 
1889.    .\nn.  Mag.  Nat.  Hist.  6,  III,  p.  433. 

S.  Australia. 

2.  ZYZOMYS  .■ARGURUS  INDUTUS,  Thomas 
1909.    Ann.  Mag.  Nat.  Hist.  8,  HI,  p.  151. 

Wvndham,  N.-W.  .Australia. 

Genus  20.    LAOMYS,  Thomas 

1909.    Laomys,  Thomas.  .\nn.  Mag.  Nat.  Hist.  8,  HI,  p.  373. 

Type  Species. — Laomys  woodwardi,  Thomas. 

Range. — Northern  Australia  (West  and  Northern  Territory). 

Number  of  For.ms. — Three. 

Characters. — Skull  (two  seen  only)  with  considerable  interorbital  con- 
striction; zygomatic  plate  with  anterior  border  cut  back 

above;  rostrum  and  braincase  of  Coniluriis  type;  palate  broad;  bullae  small- 
medium;  incisive  foramina  relatively  long.  Upper  teeth  in  the  type  skull  of 
the  type  species  (much  worn),  in  rows  of  plain  transverse  laminae,  three  in  M.i, 
two  in  M.2,  the  foremost  of  which  has  an  inner  fold  evidently  representing  the 

original  space  between  T.i  and  T.4;  M.3  worn  down,  with  elements  un- 
traceable. This  type  of  tooth  was  compared  by  Thomas  to  those  of  Phloeomys 

and  Olomys,  but  it  seems  much  more  likely  that  it  merely  represents  a  more 
or  less  normal  or  slightly  modified  Coniluriis  dentition  much  worn  down.  The 

type  of  L.  pedunculatus  has  all  the  cusps  of  the  Coniluriis  type  present,  including 
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the  posterointernal  cusp;  but  1M.3  in  this  skull  has  also  the  elements  more  or 

less  obliterated.  The  lower  molars  are  a  series  of  transverse  plates  in  both  skulls. 

Zygoma  near  the  Cunilurus  type.    Coronoid  process  of  mandible  very  low. 

Fur  crisp.  Ear  not  enlarged.  Form  heavy;  feet  broad,  the  digits  not 
abnormal.  Tail  completely  haired,  relatively  short,  thickened  at  base  and 
tapering  at  tip. 

Forms  seen :  Kuoilimrdi,  pcdinuii/d/iis. 

List  of  Named  Forms 

1.  I.ACJMVS  PEDUNCUL.-^TUS  PEDUNCl'L.VTLS,  Waite 
1S96.    Rep.  Horn  Sci.  Exped.  Centr.  Austr.  Zool.  ii,  p.  395. 

.■\lice  Springs,  Central  Australia. 

2.  l,.-\OMVS  PEDUNCULATUS  BRACHVOTIS,  Waitc 
1896.    Rep.  Horn  Sci.  Exped.  Centr.  .Austr.  Zool.  ii,  p.  397. 

Illamurta,  Central  Australia. 

;,.    l.AOMYS  WOODWARDI,  Thomas 
1909.    .Ann.  Mag.  Nat.  Hist.  8,  HI,  p.  373. 

Parr>''s  Creek,  Wyndham,  N.-W.  Australia. 

In  u'oodwardi,  the  tail  is  considerably  shortened,  about  68  per  cent  of  head 
and  body  length ;  but  in  pedunculaUis,  no  skins  of  which  have  been  examined, 

it  is  from  descriptions  apparentlv  not  speciallv  reduced. 

Genus  21.    IMESEMBRIOMYS,  Palmer 

1906.    Ammomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVH,  p.  84.    Not  of  Bonaparte. 
1906.    MESEMBRlONTi's,  Palmer,  Proc.  Biol.  See.  Wasliington,  XIX,  p.  97. 

Type  Species. — Mus  hirsiitus,  Gould. 

Range. — Northern  Australia,  from  west  to  Queensland;  Melville  Island. 

Number  of  Forms. — Four. 

Characters. — Skull  large,  heavy,  at  extreme  development  larger  than  any 
member  of  Rattiis.  Rostrum  thick;  frontals  markedly  in- 

flated just  behind  their  junction  with  the  nasals,  behind  which  the  skull  slants 

downwards  gradually.  Braincase  not  large.  Frontals  depressed  between  the 
very  weak  supraorbital  ridges.  Anterior  zygomatic  plate  cut  back  above,  the 
zygoma  more  normal  than  in  Cunilurus,  not  rising  so  high  anteriorly.  Incisors 

considerably  thickened  from  before  backwards.  Incisive  foramina  large,  but 
not  reaching  toothrows,  which  are  relatively  short.  Palate  broad.  Bullae  rather 
large.    Mandible  with  low  coronoid  process. 

Molars  much  as  in  Coniluriis,  but  rather  more  complex.  The  cusps  tend 

to  wear  down  in  adult  so  that  the  pattern  is  more  or  less  laminate.  Nine  cusps 
present  in  M.i;  T.9  is  small.  Seven  cusps  in  M.2,  and  six  in  M.3,  as  in 

Coniluriis.  The  extra  front  cusp  (in  front  of  foremost  lamina  of  M.i),  charac- 
teristic of  several  of  these  Australian  genera  of  Rats,  is  here  usually  present 

though  very  small,  in  some  specimens  two  such  cusps  or  even  more  are  visible. 
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M.3  is  considerably  reduced.  The  outer  row  of  cusps  tends  to  merge  into  the 
central  row;  the  inner  row  is  strong,  and  each  cusp  tends  to  be  situated  rather 

behind  its  neighbour  on  the  centre  row.  M.i  is  three-rooted.  The  postero- 
internal cusp  of  M.I  and  IM.2  is  well  developed.  Lower  teeth  not  abnormal; 

terminal  heel  of  M.i  and  M.2  large. 

Externally  large;  head  and  body  up  to  350  mm.  Fur  rather  rough;  ear 
moderate;  foreclaws  rather  large.  Hindfoot  relatively  broad,  with  large  claws; 

D.5  and  the  hallux  proportionately  large.  Tail  considerably  longer  than  head 
and  body  (in  macrurus  extremely  so);  the  tail  is  well  haired  comparatively,  the 
end  heavily  tufted.  Near  the  body  it  is  less  well  haired  and  the  scales  may  be 

traced.    Mammae  o — 2=4.    Plantar  pads  6. 
These  Rats  evidently  have  a  good  length  of  life,  at  any  rate  in  captivity; 

the  first  ones  to  be  represented  in  the  London  Zoological  Gardens  are  mostly 
still  alive,  nearly  four  years  after  their  arrival. 

Two  well-marked  species  occur:  macrurus,  smaller,  back  lighter-coloured, 
tail  much  longer  (only  two  specimens  seen:  head  and  body,  260,  240;  tail, 

350,  370;  hindfoot,  60,  60;  ear,  30,  30),  and  the  ty-pe  species  (average  and 
extremes  of  eight  skins  bearing  measurements:  head  and  body,  303-7  (240-350); 

tail,  347  (270-390);  hindfoot,  64-5  (60-70);  ear,  39-3  (35-40)).    Colour  darker. 

Forms  seen:  "hirsulus"  {=gouldi),  mehilleims,  macrurus,  rattoides. 

List  of  Named  Forms 

gouldi  Group 

1.  MESEMBRIOMYS  GOULDI  GOLLDI,  Gray 
1843.    List.  Spec.  Mamm.  Brit.  Mus.  p.  116. 

Port  Essington,  N.  Australia. 
Synonym:  hirsutus,  Gould,  1842,  Proc.  Zool.  Soc.  London,  p.  12;    not 

of  Elliot. 

2.  MESEMBRIOMYS  GOULDI  R.^TTOIDES,  Thomas 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  296. 

Cooktown,  N.  Queensland. 

3.  MESEMBRIOMYS  GOULDI   MELVILLENSIS,  Hayman 
1936.    Ann.  Mag.  Nat.  Hist.  10,  XVII,  p.  366. 

Melville  Island,  N.  .\ustralia. 

macrurus  Group 

4.  MESEMBRIOMYS  MACRURUS,  Peters 

1876.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  355. 
Memiaid  Strait,  near  Roeburne,  \V.  Australia. 
Synonym:  boneri,  Ramsay,   1887,  Proc.    Linn.    Soc.    X.S.W.  2,   i,  p. 

1153.    N.-\V.  .Australia. 

In  the  remaining  genera,  excepting  the  aberrant  Beamys  and  Saccostomus, 
there  is  no  posterointernal  cusp  in  the  first  and  second  upper  molars  in  the  adult. 



Genus  22.    OENOMYS,  Tlionias 

1904.    Oenomys,  Thomas,  Ann,  Mac.  Nat.  Hist.  7,  XIII,  p.  416. 

Type  Species. — Miis  hypo.xaiithiis,  Pucheran. 

Range. — African:  Kenya,  Uganda;  Gold  Coast,  Cjaboon,  Congo;  Angola. 

Number  of  Forms. — Ten. 

Characters. — Skull  with  moderate  or  little  interorbital  constriction,  strong 
supraorbital  ridges,  large  interparietal,  and  long  heavy 

rostrum.  Anterior  border  of  zygomatic  plate  cut  back  above.  Palate  relativelv 
narrow;  bullae  rather  large.    Incisive  foramina  well  open,  large  and  long. 

Upper  cheekteeth  broad,  complex,  originally  with  very  high  cusps,  and  deep 
longitudinal  valleys  separating  the  three  rows.  M.i  with  T.9  vestigial,  and 
wearing  out;  T.7  absent;  all  other  cusps  present;  the  centre  row  the  largest, 
but  not  excessively  enlarged  at  the  cost  of  the  outer  row;  M.2  with  T.i  and 

T.3,  the  three  cusps  of  the  second  lamina,  and  only  one  cusp  fully  developed 
of  the  last  lamina  (the  central,  T.8).  M.3  relatively  very  large,  with  the  same 

abnormal  elements  as  in  Golunda  or  M\lom\s,  the  outer  row'  almost  entirely 
suppressed,  though  a  very  small  anteroexternal  cusp  may  be  traced;  otherwise 

there  are  four  main  cusps  only.  M.i  is  five-  or  six-rooted.  The  pattern  is  clearly 
traceable,  even  in  old  age;  it  is  like  that  of  Thamnomys  venuslus,  only  less 
complex,  and  with  the  posterointernal  cusp  suppressed.  Terminal  heel  of  lower 
molars  relatively  very  small ;  M.3  with  only  one  cusp  fully  developed  on  posterior 
lamina;  the  outer  subsidiary  row  of  cusps  can  be  well  developed;  the  cusps  ot 
the  two  rows  large. 

Mammae  2 — 1—6  (St.  Leger).  Tail  poorly  haired,  as  a  rule  longer  than 
head  and  body.     D.^  hindfoot  rather  long;  feet  not  abnormal. 

According  to  Tullberg,  the  dentition  of  this  genus  may  be  regarded  as 

specialized  for  a  vegetarian  diet,  a  specialization  which  is  accompanied  by 
complexity  of  the  digestive  organs. 

Forms  seen:  bacchante,  editiis,  hypoxanthus,  mocicns,  oris,  oniatiis,  uiiyori. 
It  is  not  clear  whether  there  is  more  than  one  valid  species  in  this  genus  or 

not.    (>.  ornatiis  appears  to  be  based  on  a  voung  specimen. 

List  oe  Named  P'orms 
I.    OIAOMYS   IIVI'OX.W  rilLS   HYPOXANTHIS,   I'uchcnin 

1.S55.     Rl-v.  Zool.  VII,  p.  206. 
Gaboon,  Western  Airica. 
Synonym:   nifimis,  Matschie,  Deiitsch.  Ost.  .\tr.  3,  i,  52,  1895. 

1.    OI'NOMYS  HYPOXANTHUS   INYORI,  Thomas 
1003.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  343. 

Fadjas,  Victoria  Nile,  Unyoro,  Uganda. 

;,      ()I:N()MY.S  HYPOXANTHLS  .ANCHIETAE,  Bocat;e 

1S90.    Jurn.  .Sci.  Lisb.  p.  11. 
Coanza,  N.  .-Xngoia. 
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4.  OENOMYS  HYPOXANTHUS  BACCHANTK,  Thomas 

11JO3.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  342. 
Nandi,  Kenya. 

5.  OENOMYS  HYPOXANTHUS  MOERENS,  Thomas 
lyii.    Ann.   Mag.  Nat.  Hist.  8,  VII,  p.  379. 

Solai,  Mount  Kenya. 
Probably  a  synonym  of  h.  bacchante  (G.  M.  Allen). 

(1.    OENOMYS  HYPOX.'VNTHUS  VALLICOLA,  Heller 
1914.    Smiths.  Misc.  Coll.  LXIII,  7,  p.  11. 

Lake  Naivasha,  Kenya. 

7.  OENOMYS  HYPOXANTHUS  EDITUS,  Thomas  &  Wroughton 
1910.  Trans.  Zool.  Soc.  London,  XIX,  p.  509. 

Mubuku  Valley,  E.  Ruwenzori,  Uganda. 

8.  OENOMYS  HYPOX,\NTHUS  MARUNGENSIS,  Noack 

1887.    Zool.  Jahrb.  p.  231. 
Qua  Mpala,  Marungu,  S.-E.  Congo. 

9.  OENOMYS  HYPOX-^NTHUS  ORIS,  Thomas 
191 1.  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  380. 

Kinangop,  Aberdare  Mountains,  Kenya. 
Probably  a  synonym  oi  h.  bacchante  (G.  M.  Allen). 

10.  OENOMYS  ORN.\TUS,  Thomas 

191 1.    Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  378. 
Bibianaha,  Gold  Coast. 

Genus  23.    MYLOMYS,  Thomas 

1906.    Mylomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  224. 

Type  Species. — Mylomys  ainiiighamei,  Thomas. 

Range. — African:  Sudan,  Kenya,  Uganda,  Congo  (Leopoldville  and  Uelle 
region),  Gold  Coast. 

Number  of  Forms. — Seven. 

Characters. — Molars  of  the  Golunda  type,  if  less  extreme,  but  M.i  remain- 
ing the  dominant  tooth  in  old  age,  and  the  inner  row  of  cusps 

of  upper  molars  not  specially  enlarged.  Cusps  of  molars  very  prominent;  "in 
each  lamina  of  the  upper  series  the  centre  cusp  is  raised  in  the  middle  to  a 
point  and  curved  backwards,  its  grinding  surface  pointed  backwards  and  deeply 

concave,  its  enamel  walls  sharp  and  angular."  M.i  with  all  cusps  present 
except  T.7,  but  T.9  is  strongly  reduced;  M.z  with  T.i,  the  three  cusps  of  the 
second  lamina,  and  T.8;  M.3  with  four  cusps  in  all,  as  in  Golunda,  a  large 
centre  one,  which  has  T.i  in  front  of  it,  a  small  cusp  behind  it,  and  a  moderate- 
sized  cusp  on  the  inner  side  of  it.  M.i  evidently  seven-rooted.  Lower  molars 
like  those  of  Golunda,  but  the  cusps  even  more  raised  up. 

Upper  incisors  one-grooved;  lower  incisors  plain.  All  rows  of  upper  molars 
closely  crowded  together. 

Skull  with  heavy  rostrum,  strong  supraorbital  ridges,  moderate  interorbital 
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constriction,  large  interparietal;  zygomatic  plate  low  anteriorly,  but  very  sharply 
cut  back  above;  palate  narrow;  bullae  rather  large;  palatal  foramina  narrowed 

posteriorly,  long,  reaching  front  molars;  zygoma  thick. 
Fifth  digit  of  forefoot  so  reduced  that  there  appear  to  be  three  functional 

digits  only  on  manus.  Hindfoot  with  three  centre  digits  rather  long  in  appear- 
ance, D.5  much  shortened,  about  as  long  as  the  hallux.  Form  thickset;  tail 

moderately  haired. 

The  unusually  heavily  cuspidate  dentition  will  distinguish  this  genus 

sufficiently  from  Pelomys  or  any  of  the  more  Rattiis  or  Arvicanlhis-Uke  Rats  of 
Africa,  while  from  the  Indian  Golunda  it  is  distinguished  by  the  inner  row  of 

the  upper  molars  not  being  specially  enlarged ;  it  therefore  presents  a  less 
aberrant  dentition  than  that  genus. 

Forms  seen:  alherti,  christvi,  citninghatiiei,  lozvei,  liitescens,  roosevelti. 
According  to  Hayman,  all  forms  should  be  regarded  as  races  of  the  type 

species,  a  view  which  I  fully  support. 

List  of  N.^mfij  Forms 

1.  MYlJiMYS  L'UNIXGH.AMKI   CL  NINGU.XMKI,  Thomas 
1906.    .\nn.  Mag.  Nat.  Hist.  7,  XVIII,  p.  225. 

East  of  Aberdare  Mountains,  Kenya. 

2.  MYLOMYS  CUNINGHAMEI  CHRISTYI,  Thomas 

191 7.    .Ann.  Maji.  Nat.  Hist.  8,  XX,  p.  362. 
Mount  Baginzi,  Bahr-el-Ghazal,  Sudan. 

7.    MYLOMYS  CUMNGHAMLl   M.YSSAICUS,  Lonnberg 
1916.    .Ark.  Zool.  10,  no.  12,  p.  S. 

El  Donyo,  S,abruk,  Kenya. 

4,    .MYLOMYS  ClNlNCiHAMFI   R(X)SEVELTI,  Heller 
1910.     Smiths.  Misc.  Coll.  LIV,  no.  1924,  p.  i. 

Nzoia  River.  Guas  Ngishu  Plateau,  Kenya. 

c.    MYLOMYS  OLXINGHA.MKI   LUTHSCEXS,  Thomas 

1915.    Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  149. 
Nalasanji,  S.-W.  Uganda. 

I..    MYLOMYS  CUNTNGH.AMEI  ALBERTI,  Thomas 

1915.    Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  148. 
Poko,  Upper  Uelle,  Congo. 

7.    MYLOMYS  CUNINGHAMEI   LOWEI.  Hayman 

1935.    Proc.  Zool.  Soc.  London,  p.  934. 
Wenchi,  Ashanti,  Gold  Coast. 

Genus  24.    DASY.MYS,  Peters 

1875.    D.«YMYS,  Peters,  Monatsber.  K.  Preuss,  Akad.  Wiss.  Berlin,  p.  12. 

Type  Species. — Dasymys  i^uiciizii,  Peters.  ̂  Miis  iiicumtus,  Sundevall. 

RAxNGE. — African:     Sudan,     Kenya,    Uganda,    Abyssinia;     Liberia,    North 



Nigeria,    Congo;  Angola,    Rhodesia,    South-west   Africa,    South 
Africa. 

Number  of  Forms. — Sixteen. 

Cn.'\RACTERS. — SkuU  with  extreme  interorbital  constriction  (on  average  about 
12-6  per  cent  of  occipitonasal  length,  a  measurement  usually 

below  any  group  of  Raltiis);  this  constriction  is  further  forward  than  in 
Stenocephalemys,  another  African  genus  with  this  character,  so  that  the  brain- 
case  appears  less  shortened.  Supraorbital  ridges  usually  strong,  extending  over 

braincase  to  a  greater  or  lesser  degree.  Nasals  broad;  rostrum  hea\-y,  rather 
short.  Zygomatic  plate  broad,  the  anterior  border  concave,  then  sharply  cut 
back  above.  Zygoma  robust,  the  jugal  rather  long.  Palate  usually  much  nar- 

rowed. Incisive  foramina  narrow,  slit-like,  long,  extending  to  toothrow.  Bullae 
moderate.  Upper  and  lower  incisors  very  broad;  the  lower  incisor  root  tends 
to  show  on  mandible  more  than  is  usual. 

Cheekteeth  originally  extremely  heavily  cusped,  reminiscent  to  a  degree  of 
those  of  Mastaconiys;  but  the  cusps  quickly  wearing  down.  Each  cusp,  when 
cutting,  is  considerably  raised  up.  The  centre  row  is  laige.  M.i  with  a  small 
T.I  and  all  other  cusps  except  T.7;  T.9  is  vestigial.  M.2  with  T.i,  the  second 
and  third  laminae  like  those  of  M.i.  M.3  with  T.i  and  two  roughly  equal-sized 
laminae,  each  bearing  originally  three  cusps,  therefore  the  posterointernal  cusp 
has  in  this  tooth  not  become  suppressed.  In  adult,  the  posterior  lamina  of  M.3 
is  barelv  or  not  narrower  than  the  anterior  one,  differing  in  this  respect  from 
Arvicwithis.  Graduallv,  with  wear,  M.3  appears  to  become  longer  than  M.2, 
and  sometimes  even  longer  than  M.i.  In  extreme  age  the  cusps  are  obliterated, 
and  the  spaces  between  original  laminae  may  isolate  as  enamel  islands.  It  is 
very  rare  for  M.3  to  be  smaller  than  i\1.2,  and  it  is  never  appreciably  so;  very 
generally  it  is  slightly  larger.  M.i  is  five-rooted.  In  two  examples  seen,  M.3 
has  a  trace  of  an  extra  fourth  lamina  posteriorly.  In  the  lower  teeth  the  laminae 
are  as  usual;  M.3  is  not  much  enlarged;  the  terminal  heel  of  M.i  and  M.2  is 
almost  suppressed.  There  is  a  tendency  for  the  cusps  to  become  obliterated. 
In  the  young,  the  first  lower  molar  has  an  extra  cusp  in  front  of  the  foremost 
lamina. 

Form  thickset  and  heavy,  often  very  soft-furred.  Hindfoot  moderately 
broad,  the  three  centre  digits  appearing  elongated,  the  two  outer  digits  not 
reduced,  and  of  normal  proportions.  Forefoot  with  D.5  rather  short.  Tail 
usually  slightly  shorter  than  head  and  body,  not  well  haired,  though  the  degree 
of  hairiness  varies. 

This  genus  appears  to  be  most  nearly  allied  to  the  Arz-icanthis  series  of  Rats. 
Mammae  i — 2  =  6  (Shortridge). 

Forms  seen:  bentlevae,  Joxi,  fiisciis,  lielukus,  incomtus,  montanus,  nudipes, 
medius,  ruftilus,  shatn. 

It  appears  very  unlikely  that  there  is  more  than  one  species  of  this  genus. 
All  are  regarded  here  as  races  of  incotiitus,  except  perhaps  orthos  (not  seen), 

which  is  said  to  have  the  concavitv  on  anterior  border  of  zygomatic  plate 
scarcelv  marked. 



List  of  Named  Forms 

T.    DASYMVS   IXCOiMTLS   INCOMTUS,   Sundcvall 

1S47.    Ofvcrs.  Akad.  Korh.  Stockholm,  1S46,  p.  120. 
Near  Durban,  Natal,  S.  Africa. 

Synonym:    s^iieinzii,  Peters.    1875.    Monatsber.  K.  I'rcuss.  Akad.  Wi 
Berlin,  p.  13.    Port  Natal. 

2.    DASYMVS  1NC(JMTL'S  FUSCUS.  de  Winton 
1S96.    Proc.  Zool.  Soc.  London,  p.  804. 

Mazoe,  Mashonaland. 

,•!.    DASYMVS  INCOMTUS  CAPICNSIS,  Roberts 
1Q36.    .^nn.  Transv.  Mus.  XVIH,  p.  254. 

La  Plisante,  Wolseley,  Cape  Province. 

4.  DASYMVS  INCOMTUS  GRISEIKROXS.  Osgood 
1936.    Field.  Mus.  Pub.  Zool.  Ser.  XX,  p.  255. 

South-west  side  of  Lake  Tana,  mar  Duneulbar,  Gojjam,  Abyssinia. 

:;.    DASYMVS   INX'OMTL'S  NUDIPES,  Pettr., 
1870.     Jnm.  Sci.  Lisb.  p.  126. 

Huilla,  .Angola. 

(..    DASYMVS  INCOMTUS  EDSONl,  Hatt 

1934.    .A.mer.  Mus.  Nov.  708,  p.  6. 
Lukolela,  Middle  Con^". 

7.     DASYMVS   INCOMTUS  MONTANUS,  Thomas 

igo6.    .\nn.  Mag.  Nat.  Hist.  7,  XVIH,  p.  143. 
E.  Ruwenzori,  Uganda. 

5.  DASYMVS  INCOMTUS  BENTLKYAK,  Thomas 

1892.    .Ann.  Mag.  Nat.  Hist.  6,  X,  p.  179. 
Ngombi,  Lower  Congo. 

DASYMVS   INCOMTUS  MEDILS,  Thomas 

1906.    .\nn.  Mag.  Nat.  Hist.  7,  XVIII,  p.  143. 
Mubuku  Valley,  E.  Ruwenzori,  Uganda. 

i.     D.ASVMVS   INCOMTUS  HELUKUS,  Heller 

.Smiths.  Misc.  Coll.  LIV,  no.  1924,  p.  2. 
Sirgoit,  Guas  Ngishu  Plateau,  Kenya. 

.    D.A.SYMVS  INCOMTUS  NIGRIDIUS,   Hollister 

1916.    Smiths.  Misc.  Coll.  LXVI,  no.  10,  p.  2. 
Naivasha,  Kenya. 

.    DASYMVS   INCOMTL^S  SAVANNL'S,   lUlkr 
Smiths.  Misc.  Coll.  LVI.  no.  17,  p.  14. 

Fort  Hall,  Kenya. 

.    DASYMVS  INCOMTUS  SHAW  I.   Kershaw 

.■\nn  Mag.  Nat.  Hist.  9,  XIII,  p.  25. 
Mount  Haginzi,  Bahr-el-C;hazal,  Sudan. 

,    DASYMVS   INCOMTUS  FOXI.  Thomas 

.Ann.  Mag.  Nat.  Hist.  S,  IX,  p.  6S5. 
Panyam,  N.  Nigeria. 
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15.    DASYMYS    INCOMTLS  KLKLLLS,  Milkr 
iQOO.    Proc.  Acad.  Sci.  Washington,  II,  p.  639. 

Mount  Coffee,  Liberia. 

T(..    DASYMYS  ORTHOS,  Heller 
lyii.    Smiths.  Misc.  Coll.  LVI,  No.  17,  p.  13. 

Butiaba,  Albert  Nyanza,  Uganda. 

St.  Leger  states  that  the  character  of  the  loosely  knit  metatarsals  present 

in  Colomys  and  Alahicomvs  is  present  to  a  degree  in  this  genus.  Compared 
with  these  genera,  apart  from  its  dental  peculiarities,  the  length  of  the  foot  in 

Dasyinys  is  on  average  much  less,  about  20  per  cent  of  the  head  and  body  length, 
against  the  averages  24  per  cent  for  Malacomys,  and  29  per  cent  for  Colomys. 

Genus  25.    ARVICANTHIS,  Lesson 

1842.    .'\rvicanthis,  Lesson,  Nouv.  Tabl.  Regn.  Anim.  Mamm.,  p.  147. 
1842.     IsoMYS,   Sundevall,   K.   Svenska  Vet.  Akad.  Handl.   Stockholm,  p.   21Q.    {Mus 

variegatus,  Brants.) 

Type  Species. — Lemmus  niloticus,  GeofTroy. 

Range. — African,  including  Palaearctic  eastern  portion:  Egypt;  South 
Arabia;  Sahara  (Asben);  Sudan,  Abyssinia,  Somaliland,  Kenya, 

Uganda,  Tanganyika;  Portuguese  Guinea,  Sierra  Leone,  Gold  Coast,  North 
Nigeria,  East  Congo;  North  Rhodesia. 

Number  of  Forms. — About  thirty-six. 

Characters. — Skull  with  gradual  and  moderate  interorbital  constriction, 
and  strong  supraorbital  ridges;  rostrum  broad,  and  short  in 

appearance;  braincase  not  broad.  Incisors  relatively  thick;  zygoma  powerful, 

often  broadened  in  centre.  Zygomatic  plate  higher  than  in  Lemniscomys,  sharply 
c\it  back  above,  this  portion  strongly  projecting  forwards.  Bullae  large  to  very 
large.  Palate  tending  to  be  narrowed.  Incisive  foramina  long,  usually  reaching 
toothrow,  and  narrowed  posteriorly. 

Cheekteeth  broad,  tending  to  be  rather  shortened  (particularly  M.2); 
dentition  heavy.  IM.3  usually  about  as  large  as  M.2;  in  worn  specimens  this 

tooth,  as  in  Dasymys,  tends  to  become  rather  longer  than  !\1.2.  The  cusps 
originally  well  marked,  but  the  teeth  tending  to  become  more  or  less  laminate 
with  wear,  rather  early ;  to  a  greater  degree  than  in  the  allied  Rhabdomys  and 

Lemniscomys.  The  centre  row  of  cusps  in  the  upper  molars  is  relatively  broad- 
ened; T.9  is  reduced  in  M.i  and  3\1.2,  and  sometimes  tends  to  disappear; 

T.3  is  rather  reduced  in  M.i,  normally  absent  or  vestigial  in  I\1.2;  M.i  appears 

seven-rooted.  M.3  with  T.i,  a  main  lamina,  little  cursed,  behind  it,  and  a 
posterior  lamina  which  is  narrowed;  the  posterointernal  cusp  probably  never 

occurs  in  this  tooth  (compare  Dasymxs).  The  inner  row  of  cusps  is  well 
developed.  Some  specimens  seen,  from  Abyssinia,  appear  to  come  very  near 

the  formation  of  pattern  found  in  the  subgenus  Dcsmomys,  though  their  incisors 

are  plain;  this  group  seems  to  connect  Arvicantbis  very  closely  indeed  w'ith 
Pelomys.     Lower  molars  usually  laminate,  with  cusps  obsolete.     The  terminal 
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heel  of  M.I  and  M.2  are  much  reduced  originally,  apparently.  Mandible 
robust. 

A  faint  mid-dorsal  stripe  may  be  present.  P'ur  rough.  D.5  in  forefoot 
strongly  shortened,  but  not  vestigial,  and  bearing  claw.  Hindfoot  with  the 
three  centre  digits  often  appearing  rather  long,  the  two  outer  digits  subequal 
and  strongly  reduced.  Tail  relatively  well  haired,  as  a  rule  shorter  than  head 
and  body. 

Forms  seen:  abyssiniais,  ansorgei,  centralis,  chaiileri,  fiiivicinctiis,  luctuosus, 

"minor,"  mordax,  nairobae,  neiimanni,  niloticus,  nubilans,  occidentalis,  pallescens, 
pelliceus,  praeceps,  reptans,  rubescens,  rufinns,  rumruti,  saturatus,  setosus,  solatus, 

somalicus,  tenebrostis,  testiciilaris,  "rariegatiis,"  virescens,  zaphiri. 
There  appears  to  be  little  essential  difference  between  the  described  distinct 

species. 

List  ok  Named  Forms 

1.  .ARVICANTHIS  NILOTICUS  MLOTICUS,   Dcsniarest 
1822.    \lammalogie,  pt.  2,  p.  281. 

Egypt. 
Synonym:  varie^atiis,    Lichtenstein,    1823,   Doubl.    Vcrz.    Berl.    Mus. 

p.  2. 
(?)  ocliropiis.  Heuglin,  Reise  N.  Ost.  .Afr.   II,  p.  68,   1877. 

Bogos,  Eritrea. 
mittor,    Sundcvall,    1842,    1843,    K.    Svenska.    Vet.    Akad. 

Hand).  Stockholm,  p.  221. 
major,  Sundevall,  same  reference,  p.  220. 
discolor,  Wagner,  .Arch.  f.  Naturg.  8,  I,  p.  9,  1842. 

2.  ARVICANTHIS  NILOTICUS  TESTICUL.ARIS,   Sundcvall 

1842.    K.  Svenska.  Vet.  Akad.  Handl.  Stockholm,  p.  221. 
White  Nile,  Sudan. 

.^.    .\RVICANTHIS  NILOTICUS   NASO,  Pocnck 
1934.    .Ann.  Mag.  Nat.  Hist.  10,  XIV,  p.  636. 

Lahej,  near  Aden,  S.  Arabia. 

4.  ARVICANTHIS  NILOTICUS  SOLATUS.    Tlv.mas 
1925.    .Ann.  Mag.  Nat.  Hist.  9,  XVI,  p.  194. 

Aouderas,  Asben,  W.  Sahara. 

5.  ARVICANTHIS  NILOTICUS  CENTR.ALIS,  Dnllnian 

igii.    .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  33S. 
Chak-Chak,  W.  Bahr-el-Ghazal. 

h.    ARVICANTHIS   NII.OTICLS  KORD(JFANKNSIS.   U\tt-,ti-.n 
1916.     .Anz.  .Akad.  Wiss.  Wien.  53,  p.  162. 

Kadugli,  S.  Kordofan. 

7,   ARVICANTHIS   NILOTICUS  JKBELAE,  Heller 

191 1.    Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  9. 
Rhino  Camp,  Lado  Enclave. 

X.    ARVICANTHIS   NILCJTICUS  LUCTUOSUS,   Doliman 

191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  339. 

Kaka,  P'ashoda,  White  Nile. 
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0.    ARVICANTHIS  NIKO'IICl'S  SKTOSUS,  Thomas 
1905.  Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  79. 

Fra  Fra  country,  Gold  Coast  Hinterland. 

10.  ARVICANTHIS  NILOTICUS  OCCIDENTALIS.  Wrouehton 

1906.  Ann.  Mag.  Nat.  Hist.  7,  XVH,  p.  377. 
Bo,  Sierra  Leone. 

11.  ARVICANTHIS  NILOTICUS  RUFINUS,  Temminck 

1853.    Esq.  Zool.  Cote  de  Guine,  p.  163. 
Elmina,  Gold  Coast. 
Synonym:   mordax,  Thomas,   igii,  Ann.  Mag.  Nat.  Hist.  S,  VII,  p. 

460.    Panyam,  N.  Nigeria. 

12.  ARVICANTHIS  NILOTICUS  ANSORGEI,  Thomas 

1910.  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  353. 
Gunnal,  Portuguese  Guinea. 

13.  ARVICANTHIS   LACERNATUS,  Ruppell 
1842.    Mus.  Senckenb.  Ill,  p.  96,  115,  pi.  vi,  fig.  i. 

Grassy  plains  about  Lake  Dembea  (  =Lake  Tana),  Abyssinia. 
Synonym:   pelliceus,  Thomas,  1928,  Ann.  Mag.  Nat.  Hist.  10,  I,  p.  302. 

Lake  Tana,  Abyssinia.    (Status  fide  Osgood.) 

14.  ARVICANTHIS  ABYSSINICUS  ABYSSINICUS,   Ruppell 
1842.    Mus.  Senckenb.  HI,  p.  104. 

Entschetqab,  Simen  Province,  .Abyssinia. 
Synonym:  reichardi,  Noack,  1S87,  Jahrb.  Zool.  2,  p.  235. 

15.  .ARVICANTHIS  ABYSSINICUS  SATURATUS,  DoUman 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIH,  p.  343. 
Didessa  River,  near  Guma,  Abyssinia. 

16.  ARVICANTHIS  ABYSSINICUS  BLICKI,  Prick 

1914.    Ann.  Carnegie  Mus.  9,  p.  20. 
Hora  Mountain,  S.  Chilalo  Mountains,  S.  Abyssinia. 

17.  ARVICANTHIS  ABYSSINICUS  MEARNSI,  Frick 
1914.    Ann.  Carnegie  Mus.  9,  p.  22. 

Sadi  Malka,  Havvash  River,  S.  Abyssinia. 

18.  ARVICANTHIS  ABYSSINICUS  RAFFERTYI,  Frick 

1914.    Ann.  Carnegie  Mus.  9,  p.  23. 
Gardula,  S.  Abyssinia. 

ir,.    ARVICANTHIS  ABYSSINICUS  FLUVICINCTUS.  Osgood 
1936.    Field.  Mus.  Pub.  Zool.  ser.  XX,  p.  251. 

Bichana,  Gojjam,  Abyssinia. 

20.  ARVICANTHIS  ABYSSINICUS  PRAECEPS,  WroughtnTi 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  538. 
Naivasha,  Kenya. 

21.  .ARVICANTHIS  .ABYSSINICUS  NUBILANS,   Wrnughton 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  539. 
Kisumu,  Kenya. 

22.  ARVICANTHIS  ABYSSINICUS  VIRESCENS,  Heller 
1914.    Smiths.  Misc.  Coll.  LXIII,  7,  p.  11. 

Voi,  Kenya. 
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^3.    AR\1CANTHIS  ABVSSINICUS  NAIROBAK,  Allen 

190C,.    Bull.  Amer.  Mus.  Nat.  Hist.  XXVI,  p.  168. 
Nairobi,  Kenya. 

24.    .ARVICANTHI.S  ABY.SSINICUS  P.\LLESCKNS.  Dollman 

1914.    -Abstr,  Proc.  Zool.  Soc.  London,  p.  25;  Proc.  Zool.  See.  London,  p.  316. 
Loita  Plains,  Kenya. 

;5.    .\RVICANTHIS  ABYSSINICUS  RUBESCENS,  Wioughton 

igoQ.    .Ann.  Mae.  Nat.  Hist.  S.  IV,  p.  53S. 
Kibero,  Unyoro,  Uganda. 

26.  ARVICANTHIS  ABYSSINICUS  CENTROSUS,  HoUister 

1916.    Smiths.  Misc.  Coll.  LXVI,  10,  p.  i. 
Rhino  Camp,  Lado  Enclave. 

27.  ARVICANTHIS  ABYSSINICUS  MUANS.AE,   Matschie 

iQii.    Sitz.  Bcr.  Gcs.  Nat.  Fr.  Berlin,  p.  339. 
Mwanza,  Lake  Victoria,  Tanganyika. 

28.  ARVICANTHIS  ABYSSINICUS  NEUMANNI,  Matschie 

1894.    Sitz.  Bcr.  Gcs.  Nat.  Fr.  Berlin,  p.  204. 
Irangi,  Tanganyika. 

2Q.    ARVICANTHIS  ABYSSINICUS  ROSSI  I.  dv  Beaux 

1925.    .Atti  Soc.  Ital.  Sci.  Nat.  LXIV,  p.  90. 
Atalia,  Semliki  Valley,  E.  Congo. 

^o.    ARVICANTHIS  ABYSSINICUS  Z.APHIRI,   Dollman 

191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  349. 
Giima,  S.  Abyssinia. 

M.    ARVICANTHIS  ABYSSINICUS  RUMRUTI,   Dollman 

191 1.    .Ann.  Mag.  Nat.  Hist.  S,  VIII,  p.  350. 
Rumruti,  Laikipia  Plateau,  Kenya. 

:,2.    ARVICANTHIS  ABYSSINICUS  TENEBROSL  S,   Kershaw 

1923.    .Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  595. 
Tabora,  Tanganyika. 

(Listed  as  full  species  by  (i.  M.  .Allen,  1939.) 

33.  ARVICANTHIS  ABYSSINICUS  RHODESIAE,  St.   I.cger 

1932.    .Ann.  Mag.  Nat.  Hist.  10,  X,  p.  85. 
Sesheke  district,  N.  Rhodesia. 

(Race  of  tencbrosiis  according  to  G.  M.  .Allen.) 

34.  .\R\  ICANTHIS  SOMALICl'S  SOMALICL'S,  Thomas 
1902.     Proc.  Zool.  Soc.  London,  p.  312. 

Shuk,  N.  Somaliland. 

33.    ARVICANTHIS  SOMALICUS  RICPTANS,  Dollman 

191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  129. 

Nyama  Nyangu,  N.  Guaso  Nyiro,  Kenya. 

:,iK    ARVICANTHIS  SOMALICUS  CHANI.I'RI.  Dollman 
191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  130. 

Chanlcr  Falls,  N.  Guaso  Nyiro,  Kenva. 

The  following  name  may  belong  in  this  genus,  <ir  in  Leiiiniscomys:  lincato- 
iiffinis,  Hedenborg,  1839,  Isis,  p.  9,  nom.  nud.(?) 
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Genus  26.    HADROMYS,  Thomas 

igi  I.    Hadromys,  Thomas,  Joum.  Bombay  Nat.  Hist.  Soc.  XX,  p.  999. 

Type  Species.— Mw  humet,  Thomas. 

Range. — Manipur  (Assam-Burma  boundary). 
Number  of  Forms. — One. 

Characters. — This  genus  is  reprtsented,  so  far  as  the  British  Museum  is 
concerned,  by  four  broken  skulls,  all  of  which  lack  bullae, 

and  all  of  which  have  the  cheekteeth  too  worn-out  for  definite  notes.    At  the 
present  state  of  our  knowledge,  it  is  by  no  means  easily  distinguished  generically 
from  Arvicanihis. 

Rostrum  broad,  and  short,  as  in  Arvicanihis  or  Golunda.  Supraorbital  ridges 
well  marked.  Zygomatic  plate  concave  anteriorly,  then  sharply  cut  back  above. 
Incisive  foramina  long,  narrow,  reaching  toothrows.  Incisors  relatively  very 
powerful  and  broad,  but  not  grooved.  M.3  very  little  reduced,  scarcely  smaller 
than  M.2,  though  rather  narrower  than  that  tooth.  Dentition  perhaps  not 
highly  abnormal,  but  too  worn  on  specimens  seen  for  notes. 

Mammae  2 — 2=8.  Fur  thick  and  soft.  Outer  digit  of  manus  (D.5) 
extremely  short,  but  with  claw.  Hindfoot  rather  narrow;  D.5  very  slightly 
longer  than  the  hallux,  the  two  outer  digits  strongly  reduced.  Tail  quite  well 
haired,  longer  than  head  and  body. 

It  is  to  be  hoped  that  more  specimens  of  this  interesting  Mouse  will  come 
to  hand.    The  size  is  smaller  than  is  usual  in  Arvicanihis. 

Forms  seen :  humei. 

List  of  Named  Forms 

I.    HADROMYS  HUMEI,  Thomas 

1886.    Proc.  Zool.  Soc.  London,  p.  63. 
Moirang,  Manipur. 

Genus  27.    PELOMYS,  Peters 

1852.    Pelomys,  Peters,  Monatsb.  K.  Preuss.  ."Vkad.  Wiss.  Berlin,  p.  275. 
1910.    Desmomys,   Thomas,   Ann.   Mag.   Nat.   Hist.   8,   V,   p.   284.    Pelomys  harring- 

toni,  Thomas.    Valid  as  a  subgenus. 
1924.    KOMEMYS,  de  Beau.x,  .Ann.  Mus.  Civ.  Stor.  Nat.  Genoa,  51,  p.  207.    Knmeniys 

isseli,  de  Beau.x.    Valid  as  a  subgenus. 

Type  Species. — Mus  [Pelomys)  fallax,  Peters. 

Range. — African:     Kenya,     Uganda,     Abyssinia,     Kome     Island    (Lake 
Victoria),    Congo,   Angola,    Rhodesia,   Nyasaland,  Mozambique, 

South-west  Africa. 

Number  of  Forms. — About  fifteen. 

Characters. — In  this  genus,  I  include  all  the  Arvicanthis-Ukc  Rats  from 
Africa  in  which  the  incisors  are  grooved,  except  Mylomys. 



128  PELOMYS 

In  the  typical  subgenus  the  forefoot  has  the  outer  digit  vestigial,  lacking 
the  claw.  This  character  is  present  in  members  of  the  subgenus  Desmoiiiys, 
except  dembeensis.  In  subgenus  Komcmvs,  the  fifth  finger,  though  strongly 
shortened,  bears  a  small  claw. 

The  upper  incisors  are  one-gniuved,  clearly  in  the  typical  subgenus,  and 
Komentys;  faintly  in  Desmomys.  The  latter  connects  typical  Pclomys  with 
Arvicanthis  closely  in  some  ways. 

In  typical  Pelomys,  the  cheekteeth  are  broad;  originally  the  cusps  are  very 

prominent,  though  less  extreme  than  in  Mylomvs  or  Oenomys;  apparently  the 
cusps  are  longer  preserved  than  in  Arvicanthis.  I\1.3  is  often  scarcelv  smaller 
than  I\1.2 ;  the  teeth  are  broad,  the  centre  row  of  cusps  is  enlarged  and  broadened. 
Lower  incisors  plain.    Skull  essentially  as  in  Arvicanthis. 

Tail  quite  well  haired,  usually  about  as  long  as  head  and  body.  Fur  rather 
rough.  Hindfoot  about  as  in  Arvicanthis,  the  outer  digits  strongly  shortened, 

D.5  scarcely  longer  than  the  hallux.    Mammae  2 — 2=8  (Shortridge). 
Desmomys  contains  rare  and  little-known  species,  from  Abyssinia,  in  which 

the  grooving  of  the  incisors  is  faint,  and  the  molars  tend  to  approach  those  of 
Oenomys,  though  the  pattern  of  the  few  specimens  seen  is  not  so  extreme  as  in 
Oenomys,  and  there  seems  no  need  to  refer  this  group  to  a  genus  distinct  from 
Pelomys.  M.3  is  as  in  Oenomys,  with  the  outer  row  reduced,  or  more  so  than 
in  Pelomys  s.s.  The  species  dembeensis,  referred  ultimately  by  Thomas  to 
Arvicanthis,  has  molars  as  in  the  present  group,  faintly  grooved  incisors,  and 
is  not  an  Arvicanthis  as  I  understand  that  genus,  if  our  specimens  are  correctly 
identified,  but  I  have  not  seen  the  type.  The  few  specimens  seen  have  a  small 

claw  on  the  much-reduced  fifth  finger  (as  in  Arvicanthis),  and  incidentally 
intermediate  between  normal  Pelomys  or  normal  Desmomys  and  Komemys.  The 

species  rex  appears  to  be  an  unusually  large  form  (head  and  body,  212  mm.); 
the  skull  is  not  represented  in  London. 

Komemys  from  Kome  Island  has  a  rather  low  zygomatic  plate;  the  fifth 

finger  of  forefoot  bears  a  small  claw',  though  it  is  strongly  reduced;  there  is  a 
well-marked  middorsal  stripe  present  on  the  back,  and  the  tail  is  longer  than 
the  head  and  body.  I  have  seen  only  two  specimens,  the  molars  being  too 
worn  for  notes;  but  Komemys  is  regarded  as  a  subgenus  only  of  Pelomys  by 

Hatt,  1935,  and  G.  M.  Allen,  1939.  According  to  these  authors,  the  form  minor 
should  be  referred  to  the  subgenus.    I  have  seen  very  few  of  the  latter. 

Forms  seen :  australis,  campanae,  concolor,  dembeensis,  fallax,  f rater,  harring- 
toni,  isseli,  insignatiis,  minor,  rex. 

List  of  Named  Forms 

(I  think  it  is  very  unlikely  that  there  is  more  than  one  valid  species  in  the 

typical  subgenus.) 

Subgenus  Pelomys,  Peters 

I.    I'i-LdMY.S   F.ALL.A.X  1-AI.L.\.\,   IVtcrs 
1S52.    Reise  nach  Mossambique :  Zool.  Saugeth.  p.  157. 

Caya,  Zambesi  River.  Portuguese  E.  .-Vfrica. 
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2.  PEI.OMYS  I'AI.l.AX   IRIDESCENS,  Heller 
1912.     Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  12. 

Mount  Mbololo,  Taita  Hills,  Kenya. 

3.  l'i;i.()MYS   FAI.LAX  CONCOLOR,  Heller 
1912.  Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  13. 

Kiduha,  Lake  Mutanda,  Uganda. 

4.  I>I;L0MY.S  FALLAX  INSIGNATUS,  Osgood 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  276. 

Fort  Hill,  N.  Nyasa. 

5.  PKLOMYS  FALL.AX  AUSTR.\LIS,  Roberts 
1913.  Ann.  Transv.  Mus.  IV,  p.  90. 

Mazambeti,  Beira,  Portuguese  E.  Africa. 

0.    PELOIVrVS  FALLAX  RHODESIAE,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  118. 

Machili  River,  N.-W.  Rhodesia. 

7.  PELOMYS  LLLUAE,  Matschie 

1926.    Zeitschr.  fiir  Saugetierk.  i,  p.  113. 
Luluabourg,  Kasai,  S.  Congo. 

8.  PELOMYS  CAMPANAE,  Huet 

1888.    Le  Naturaliste,  p.  143. 
Landana,  north  of  Congo  River,  west  coast  Angola. 

y.    PELOMYS  PRATER,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  415. 
Braganza,  N.  Angola. 

10.    PELOMY'S  DYBOWSKII,  Pousargues 
1893.    Bull.  Soc.  Zool.  XVIII,  p.  163. 

River  Kemo,  north  of  Ubangui,  French  Congo. 

Subgenus  Desmomys,  Thomas 

!i.    PELOMYS  HARRINGTONI,  Thomas 

1902.    Proc.  Zool.  Soc.  London,  p.  313. 
Kutai,  W.  Shoa,  Abyssinia. 

12.  PELOMYS  DEMBEENSIS,  Riippell 
1845.    Mus.  Senckenb.  Ill,  pp.  109,  1:6,  pi.  VI,  fig.  3. 

Dembea,  Abyssinia. 

13.  PELOMYS  REX,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  304. 
Charada  Forest,  KaflFa.  .Abyssinia. 

Subgenus  Komemys,  de  Beaux 

14.  PELOMYS  MINOR,  Cabrera  &  Ru.xton 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  601. 
Luluabourg,  Kasai,  S.  Congo. 

15.  PELOMYS  ISSELI,  de  Beaux 

1924.    Ann.  Mus.  Civ.  Stor.  Nat.  Genoa,  51,  p.  207. 
Kome  Island,  Lake  Victoria  Nyanza. 

5 — Living  Rodents — II 
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The  genus  Pclomys  was  formerly  associated  with  the  Indian  Golunda,  but 
it  appears  to  be  very  much  more  closely  related  to  Arvicantliis.  Mylomvs  stands 
nearer  Gohatda,  and  is  probably  the  African  representative  of  it,  but  is  less 

specialized  dentallv. 

Genus  28.    LEMNISCOMYS,  Trouessart 

1881.    Lemniscomvs,   Trouessart,    Cat.    Manim.   Viv.   et   Foss.    Rodentia,    Bull.    Soc. 

fitudes  Sci.  D'Angers,  X,  2e  fasc,  p.  124. 

Type  Species. — Miis  barbarus,  Linnaeus. 

Range. — Africa,   including  Palaearctic  north-western  portion:     Morocco; 
Sahara  (Asben),  Sudan,  Abyssinia,  Kenya,  Uganda,  Tanganyika; 

Gambia,   Sierra   Leone,   Nigeria,   Congo,   Angola,   Mozambique,   South-west 
Africa,  and  South  Africa. 

Number  of  Forms. — Thirty-five. 

Characters. — Closely  allied  to  Arvicantliis,  but  fifth  digit  of  manus  so 
shortened  that  the  manus  appears  to  have  three  functional 

digits  only.  Skull  of  Arvicantliis  type.  The  anterior  zygomatic  plate  is  usually 
rather  lower,  about  half  height  muzzle;  sometimes  slightlv  concave  anteriorly. 

It  is,  however,  less  low  than  in  Lophuromys.  Teeth  sometimes  less  heavy  than 
in  Arvicantliis.  L.  grisclda  appears  dentally  to  be  near  Arvicantliis;  the  outer 

row,  particularly  T.9  in  M.i  and  M.2  strongly  reduced,  the  centre  row  of 
cusps  very  large;  M.i  with  eight  cusps,  M.2  with  si.x;  M.3  not  highly  abnormal 
(not,  for  instance,  as  in  Ocnomys  or  Mylomys).  The  teeth  broad,  and  M.3 
relatively  large.  Outside  the  griselda  group,  as  a  rule,  the  centre  row  is  less 
enlarged,  and  the  dentition  is  less  extreme,  and  more  normal ;  but  some  forms, 

as  for  instance  olga,  or  striatiis  veniistiis,  appear  at  any  rate  from  the  type  skulls 
to  be  intermediate  between  the  two  types  of  dentition.  The  details  ot  M.3 

noted  by  Thomas  when  he  separated  this  genus,  and  Rhahdomys,  from  Arvi- 
cantliis, do  not  appear  to  be  of  generic  value. 

Hindfoot  rather  narrow,  the  three  centre  digits  with  elongated  appearance, 

the  two  outer  digits  strongly  shortened,  subequal  in  length.  Forefoot  with 
three  main  digits;  D.^  without  claw,  and  nearly  suppressed.  Fur  usually  rough; 
tail  relatively  well  haired,  and  may  be  longer  than  head  and  body.  Mammae 

2 — 2  =  8  (griselda  group)  (Shortridge). 
Three  species  groups  may  be  recognized,  as  is  well  known;  the  griselda 

group,  with  a  middorsal  stripe  only;  the  barbarus  group,  in  which  this  persists, 
but  the  sides  with  many  stripes  present  (and  genera!  colour  most  often  less 
dark  than  in  striatiis  group);  and  the  striatus  group,  in  which  the  body  stripes 
are  broken  up  into  rows  of  spots. 

Forms  seen :  akka,  ardens,  barbarus,  duiini,  calidior,  convictus,  Jasciafus, 

griselda,  linulits,  Iriu-si,  macculus,  inassaicus,  micropus,  nigeriae,  mtbalis,  olga, 
ou'cni,  phaeotis,  pidclullus,  piilclicr,  rosalia,  sabidata,  spekei.  striatus,  vcnustiis, 
icroughtoni,  zebra. 
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List  of  Named  Forms 

barbarus  Group 

1.  LEMNISCOMYS  BARBARUS  BARBARUS,  Linnaeus 

1766.    Syst.  Nat.  ed.  12,  I,  pt.  2,  add.  not  paged. 
Morocco. 

2.  LEMNISCO.MYS  BARBARUS  IFNIENSIS,  .Agacino 

1935.    BoL  Real.  Soc.  Esp.  Hist.  Nat.  35,  p.  390. 
Ifni,  S.-W.  Morocco. 

3.  LEMNISCOMYS  BARBARUS  ZEBR..\,  HeuKlin 
1864.    Nov.  Act.  Acad.  Caes.  Leop.  31,  Abh.  VII,  p.  10. 

Country  of  Req  Negroes,  Djur  and  Bongo,  Sudan. 

4.  LEMNISCOMYS  BARBARUS  CONVICTUS,  Osgood 
1910.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  10. 

Voi,  Kenya. 

5.  LEMNISCOM^'S  BARBARUS  ALBOLINEATUS,  Osgood 
1910.  Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  2.  p.  11. 

Ulukenya  Hills,  Kenya. 

6.  LEMNISCOMYS  B.\RB.\RUS  M.ANTEUFELI,  Matschie 
191 1.  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  no  8,  p.  338. 

Mwanza,  Tanganyika. 

7.  LEMNISCOMYS  BARB.ARUS  NIGERIAE,  Thomas 
igi2.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  272. 

Panyam,  N.  Nigeria. 

8.  LEMNISCOM^'S  B.ARBARUS  DUNNI,  Thomas 
1903.    Proc.  Zool.  Soc.  London,  p.  297. 

Kaga  Hills,  W.  Kordofan,  Sudan. 

9.  LEMNISCOMYS  BARBARUS  NUB.ALIS,  Thomas  &  Hinton 
1923.    Proc.  Zool.  Soc.  London,  p.  267. 

Talodi,  S.  Kordofan,  Sudan. 

10.  LEMNISCOMYS  B.\RBARUS  OWEN  I,  Thomas 
191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIH,  p.  120. 

Gemenjulla,  French  Gambia. 

11.  LEMNISCOMYS  BARB.ARUS  ORIE.NTALIS,  Hatt 
1935.    .Amer.  Mus.  Nov.  790,  p.  2. 

Faradje,  N.-E.  Belgian  Congo. 

■  2.    LEMNISCOMYS  B.ARB.\RUS  SPEKEI,  de  Winton 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  318. 
Unyamuezi,  Tanganyika. 

13.    LEMNISCOMYS  OLGA,  Thomas  &  Hmton 

1921.  Nov.  Zool.  xxvni,  p.  9. 
Damergou,  .Air.  \V.  Sahara. 
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striatiu  Group 

14.  LKMMSCOMYS  STRIATIS  STRIATUS.   Linnaeus 

1758.    Syst.  Nat.  ed.  10,  p.  62. 
Sierra  Leone. 
Synonym:   orientalis,  Desmarest,  Xouv.  Diet.  H.  X.,  2,  29,  59,  1819. 

15.  LHiVINISCOMYS   STIUATU.S  MASSAICUS,   Pauenstecher 
18S4.    Jahrb.  Gamb.  wiss.  Anst.  p.  45. 

Lake  Xaivasha,  Kenya. 
Synonym:  pulchellus  microptis.  Heller,  191 1,  Smiths.  Misc.  Coll.  LVI, 

17.  p.  9.    Rhino  Camp,  Lado. 
puhhelhis  spcriiinphibis,   Heller,    1912,   Smiths.   Misc.   Coll. 

LIX,  16,  p.  II.    Mt.  Gargues,  Kenya. 
16.  LHMXISL(.)MVS  STKI.\TLS  ARDENS,  Thomas 

1910.  Ann.  Mag.  Xat.  Hist.  8,  VL  p.  313. 
Rombo,  Kilimanjaro. 

17.  LE^LXISCO.\IYS  STRIATUS  VEXUSTUS,  Thomas 
191 1.  Ann.  Mag.  Nat.  Hist.  8,  VH,  p.  461. 

Panyam,  N.  Nigeria. 
iS.    LEMXISCOMYS  STRIATUS  WROUGHTOXl.  Thomas 

1910.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  85. 
None,  west  of  Addis  Ababa,  Abyssinia. 

10.    LH.MXISCOMYS  STREATUS  PULCHER,  Wrounhton 

1906.    .Ann.  Mag.  Xat.  Hist.  7,  XVH,  p.  378. 
Anambra  Creek,  S.  Nigeria. 

20.  LEMXLSCOMYS  STREATUS  FASCI.ATUS.  Wrnughton 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVH,  p.  377. 

Anambra  Creek,  S.  Nigeria. 
21.  LEMXISCOMYS  STREATUS  PULCHELLLS,  Gray 

1S64.    Proc.  Zool.  Soc.  London,  p.  57. 
W.  Africa. 

22.  LEMXISCOMYS  .STRIATUS  LL'LUAE,   ^L^tsch.e 
1926.    Zeitschr.  fur  Saugetierk.  i,  p.  112. 

Shibakala,  near  Luluabourg,  S.  Congo. 

23.  LEMXISCOMYS  LYXESI,  Thomas  &  Hmton 
1923.    Proc.  Zool.  Soc.  London,  p.  267. 

Jebel  Marra,  Darfur. 

griselda  Group 

24.  L];.MXlSCOMYS  C;RISI;LDA  griselda,  Thomas 

1904.    .Ann.  Mag.  Xat.  Hist.  7,  XIH,  p.  414. 

Jinga  Country-,  X.  Angola. 
25.  LEMXISCOMYS  CJRISELDA  MEARXSI.  Helkr 

1914.    Smiths.  Misc.  Coll.  LXIII,  no.  7,  p.  12. 
Fort  Hall,  Kenya. 

2f>.    LEMXISCOMYS  GRISELDA  MACL"LOSE'S,  Oseood 
1910.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  3,  p.  17. 

Voi,  Kenya. 
Synonym:  griselda  phaeotis,  Thomas,    1910,  Ann.  Mag.  Nat.  Hist.   8, 

VI,  p.  429.    Mazeras,  coast  of  Kenya. 
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27.  LKMNISCOMYS  GRISF.LDA  ROSALIA,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  414. 
Monda,  Nguru  Mountains,  Tanganyika. 

28.  LEMNISCOMYS  GRISELDA  LINULUS,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  429. 
Gamon,  French  Gambia. 

29.  LEMNISCOMYS  GRISELDA  CALIDIOR,  Thomas  &  Wroutjhton 

1908.    Proc.  Zool.  Soc.  London,  p.  545. 
Tanibarara,  Gorongoza  Mountains,  Portuguese  E.  Africa. 

30.  LKMNISCOMYS  GRISELDA  SABULATA,  Thomas 

1927.    Proc.  Zool.  Soc.  London,  p.  385. 
Sandfontein,  E.  Damaraland,  S.-\V.  Africa. 

31.  LEMNISCOMYS  GRISELD.-\  FITZSIMONSI,  Roberts 
1932.    Ann.  Transv.  Mus.  XV,  p.  11. 

Kaotwe  Pan,  Central  Kalahari. 

32.  LEMNISCOMYS  GRISELDA  SPINALIS.  Thomas 

1916.    .■\nn.  Mag.  Nat.  Hist.  8,  XVIII,  p.  69. 
South  Africa,  assumed  to  be  W.  Transvaal. 

Synon\-m:   dorsalis.    Smith,    1845,    111.     S.   Afr.   Zool.    pi.   46,   fig.    2; 
preoccupied. 

33.  LEMNISCOMYS  GRISELDA  ZULUENSIS,  Roberts 

1931.    .Ann.  Transv.  Mus.  XIV,  p.  235. 
Manaba,  N.  Zululand. 

34.  LEMNTSCOMY'S  MACCULUS  MACCULUS,  Thoma.s  &  Wrnughton 
1910.    Trans.  Zool.  Soc.  London,  XIX,  p.  515. 

Moki,  S.-E.  Ruwenzori. 

35.  LEMNISCOMYS  MACCULUS  AKKA.  Thomas 
1915.  Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  479. 

Tingasi,  Monbuttu,  N.-E.  Congo. 

Genus  29.    RHABDOMYS,  Thomas 

1916.  Rh.^bdomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  69. 

Type  Species. — Mus  pmnilio,  Sparrmann. 

Range. — African:  Kenya,  Angola,  Rhodesia,  Nyasaland,  South-west  Africa, 
Kalahari,  and  South  Africa  generally. 

Number  of  FoRMS.^Fourteen.   . 

Characters. — Skull  not  unlike  that  of  a  small  Arvicanthis.  Rostrum 
shortened,  to  a  degree;  supraorbital  ridges  usually  present; 

zygomatic  plate  cut  back  anteriorly,  higher  than  in  Leinniscomys;  bullae  relatively 
large;  palatal  foramina  long.  Molars  moderately  hea\T,  more  so  than  is  normal 
in  Rattus,  rather  lighter  as  a  rule  than  Arvicanthis  and  Aethomys;  the  pattern 
seems  not  to  wear  down  until  rather  late  in  life;  the  centre  row^  of  cusps  tending 
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to  be  large;  T.9  rather  reduced  in  M.i  and  M.2.  M.3  smaller  than  M.2,  but 
not  strongly  reduced.  Lower  teeth  with  the  terminal  heel  of  M.i  and  M.2 
rather  reduced. 

Back  with  three  light  lines  bordered  by  four  dark  ones.  D.5  of  forefoot 
reduced,  but  not  vestigial.  Hindfoot  with  the  three  centre  digits  moderate, 

and  D.5  and  the  hallux  rather  strongly  reduced;  D.5  little  longer  than  hallux, 
and  scarcely  reaching  past  base  of  D.4  as  a  rule.  Fur  rather  rough.  Tail 
relatively  well  haired,  subequal  in  length  to  head  and  body  as  a  rule.  Mammae 

2^2=8  (Shortridge). 
Forms  seen :  aiiqoloe,  hecliuanae,  cliakae,  cinereus,  diminutiis,  dilectiis,  ;^riquac, 

iiiti  nnedius,  moshcsh,  iiim'dioiialis.  iivasae,  pinnilio. 

List  of  Named  Forms 

I.    HHABUO.MVS  PUMIIJO  PUMILIO,  Sparrmann 

1784.    \Vt.  .Akad.  Handl.  V,  p.  236. 
Sitzicamma  Forest,  on  Snake  River,  east  Cape  of  Good  Hope.    (See 

G.  M.  Allen,  1939.) 

Synonym:   doiiavaiii,  Lesson,  Man.  Mainm.  p.  268,  1827. 
major.  Brants,  Geslacht  der  Muizen,  105,  1827. 
lineatus,  Cuvier,  Hist.  Nat.  Mamm.  pi.  161,  1829. 
septemvittatus.  Schinz,  Syst.  Verz.  Saug.  2,  155,  1845. 
vittatus,  Wagner,  1842,  Arch.  Nat.  VIII,  p.  11. 

;.    RHABDOMYS  PUMILIO  MERIDIONALIS,  Wroughton 

1005.     .\nn.  Mat».  Nat.  Hist.  7,  XVI,  p.  632. 
Tokai  Retreat,  Cape  Town. 

1.    RHABUOMYS  PUMILIO  MOSHESH.  WroiiKhton 

1905.    Ann.  Mag.  Nat.  Hist.  7,  XVI,  p.  63S. 
Maseru,  Basutoland,  S.  .Africa. 

4.  RHABDOMYS  PUMILIO  CHAKAE,  Wroughton 
1905.    .Ann.  Mag.  Nat.  Hist.  7,  XVI,  p.  636. 

Sibudeni,  Ziikiland. 

^.    RHABDOMYS  PUMILIO  INTERMEDIUS,  WrouHhton 

1905.    -^nn.  Mag.  Nat.  Hist.  7,  XVI.  p.  635. 
Deelfontein.  Cape  Colony. 

6.     RHABDOMYS  PUMILIO  CINEREUS,  Thomas  &  Schwann 

1904.  .Ahstr.  Proc.  Zoo!.  Soc.  London,  2,  p.  5  ;  Proc.  Zool.  Soc.  London,  p.   179. 
Klipfontein,  Little  Namaqualand. 

7      RHABDO.MYS  PUMILIO  GRIQUAE,  Wroughton 

1905.  .^nn.  Mag.  Nat.  Hist.  7,  XVI,  p.  632. 
Kuruman,  Bechuanaland. 

5.  RHABDOMYS  PUMILIO   BECHUANAE,  Thomas 

18112.    Proc.  Zool.  Soc.  London,  p.  551. 
Rooibank,  near  Walvis  Bay.  ,S.-\V.  .Africa. 

.(.    RHABDOMYS  PU.MILIO  DESERTI.  Dollman 
1910.    .Ann.  Mag.  Nat.  Hist.  S,  VI,  p.  399. 

Lehuititung,  Kalahari. 
(A  synonym  of  griquiic  according  to  G.  M.  Allen.) 



RHABDOMYS— HYBOMYS  135 

10.  RHABDOMYS  PUMILIO  NAMIBENSIS,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  255. 
Swakopmund,  S.-W.  Africa. 

11.  RHABDOMYS  PUMILIO  NYASAE,  Wrouahton 

1905.    Ann.  Mag.  Nat.  Hist.  7,  XVI,  p.  639. 
Mlanji  Plateau,  Nyasaland. 

12.  RHABDOMYS  PUMILIO  DILECTUS,  df  Winton 

1896.    Proc.  Zool.  Soc.  London,  p.  803. 
Mazoe,  Mashonaland. 

13.  RHABDOM^'S  PUMILIO  ANGOLAE,  Wroughton 
1905.    Ann.  Mag.  Nat.  Hist.  7,  XVI,  p.  636. 

Caconda,  N.  Angola. 

14.  RH.\BDOM^'S  PUMILIO  DIMINUTUS,  Thomas 
1892.    Proc.  Zool.  Soc.  London,  p.  551. 

Mianzini,  Masai,  Kenya. 

The  genus  is  distinguishable  from  Lemtiiscomys  by  its  functional  fifth  finger, 
and  from  Arvicanthis  by  its  smaller  M.3  and  much  lighter  teeth;  but  from 

Rattus  and  its  subsidiary'  genera  this  genus  is  not  clearly  marked.  The  two 
posterior  plantar  pads  appear  to  be  becoming  reduced;  in  five  spirit  specimens 
seen,  one  had  only  5  plantar  pads  to  the  hindfoot;  the  sixth  pad  in  the  remainder 
was  extremely  small. 

It  is  probably  most  closely  allied  to  Lciiuiiscomys. 

Genus  30.    HYBOMYS,  Thomas 

1910.  Hybomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  85. 
191 1.  Typomys,  Thomas,  Ann.  Mag.   Nat.   Hist.   8,  VII,   p.   382.    {Mus   trniroatus, 

Temminck.) 

Type  Species. — Mm  univittatiis,  Peters. 

Range. — African:  Ruwenzori,  Cameroons,  Gold  Coast,  Nigeria,  Liberia. 

Number  of  Forms. — Six. 

Char.vcters. — Skull  short,  broad,  with  not  much  interorbital  con.striction 
(least  interorbital  constriction  on  average  about  18  per  cent 

of  occipitonasal  length);  infraorbital  foramen  relatively  large;  zygoma  narrow. 
Nasals  usually  projecting  somewhat  anteriorly  over  the  incisors.  Supraorbital 
ridges  moderately  marked;  rostrum  broad,  relatively  long.  Palatal  foramina 
moderate  or  rather  short.  M.i  four-rooted.  Bullae  moderate.  Molars  rather 
broad;  dentition  not  extreme,  but  cusps  well  marked;  centre  row  of  cusps  of 
upper  molars  relatively  large;  T.6  usually  joined  to  T.9  in  M.i  and  M.z;  M.3 
little  reduced.  Lower  teeth  complex,  with  well-marked  cusps,  and  the  outer 
subsidiary  row  strong.  The  molars  of  H.  trizirgatus  (type  of  genus  Typomys 
of  Thomas)  are  more  extreme,  heavier,  with  the  cusps  more  raised  up,  the 
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valleys  between  the  rows  more  noticeable,  and  M.3  rather  smaller;  but  the  race 

petircei  appears  to  be  intermediate  between  the  two  types,  so  that  it  is  not 
possible  to  sav  which  the  molars  of  this  race  come  nearest  to;  Thomas  compared 
the  dentition  of  typical  Ukirgatus  to  that  of  Mvlumys,  but  I  am  convinced  it 
has  nothing  to  do  with  that  genus,  being  very  much  less  extreme  in  all  points, 

and  with  I\1.3  quite  normal  instead  of  with  the  highly  aberrant  pattern  charac- 
teristic of  Mylomys.  H.  Irivirgatus  also  has  the  skull  a  little  more  extreme  than 

in  imivittatus,  with  zygomatic  plate  sloping  backwards  as  a  rule,  shorter  palatal 
foramina,  rather  broader  interorbital  region. 

In  unkittatiis,  usually  a  black  middorsal  stripe  is  present,  but  this  can  be 
obsolete.  In  (>la?iifions,  there  is  also  a  middorsal;  in  tihirgatiis,  there  are  three 

black  stripes  on  the  back.  Hindtoot  narrow',  with  D.5  much  reduced,  scarcely 
longer  than  the  hallux;  D.5  of  forefoot  moderate;  tail  not  well  haired.  Mammae 

I — 2  =  6  or  o — 2=4  (according  to  Thomas,  either  formula  may  be  present  in 
iinkittatiis).  Ingoldbv  (1929,  Ann.  Mag.  Nat.  Hist.  10,  III,  p.  522)  considers 

Tvpiiinvs  a  synonym  of  Hybomys,  and  in  this  he  has  been  followed  by  Hayman. 
I  am  in  agreement  with  this  classification;  far  too  many  essential  points  are 
shared  bv  the  two  specific  groups. 

Forms  seen :  limaris,  pearcei,  plaiiijroiis,  Irivirgatus,  univittatus. 

List  of  Xamf.d  Forms 

iiiiiviltatus  Group 

1.  HYBOMYS   L"NIYlTT.'\TrS  UNIYITT.^TUS,  Peters 
1S76.    Monatsb.  K.  Akad.  Wiss.  Berlin,  p.  479. 

Dongila,  Gaboon. 
Synonym:   nifocanus,  Tullbcrg,  Nova  Acta  Reg.  Soc.  Sci.   Upsala,  3, 

16,  no.  12,  p.  23,  1893. 

2,  HYBOMYS   L'M\TrTATL'S  LUNARIS,  Thomas 
1906.    Ann.  Mag.  Xat.  Hist.  7,  XVIII,  p.  145. 

E.  Ruwenzori,  Uganda. 

,v    H^■BO.MYS  UNIVITTATUS  BADIUS,  Osgciod 

1936.    Fii'ld  Mus.  Pub.  Zool.  ser.  XX,  p.  254. 
South-west   slope   of   Mount   Cameroon,    Cameroon    Mandate,    British 

Nigeria. 

4.    HYBOMYS   UXniT'lATL  S   PI..\M  I- Ri  )\S,   Mdler 
1900.     Proc.  ,Aead.  Sci.  Washington,  II.  p.  641. 

Mount  Coffee,  Liberia. 

tririrgatiis  Group 

;.    HVBO.MYS  TRIV1RG.\TUS  TRlVIRG.VrUS,  Ti-mminck 

1 85 3.     Esq,  Zool.  Cote  de  Guine,  p.  159. 
Dabocrom,  Gold  Coast. 
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6.    HYBOMYS  TRIVIRGATUS  PEARCKI,   InEoldby 
1929.    Ann.  Mag.  Nat.  Hist.  10,  III,  p.  522. 

Lagos,  NiKcria. 

The  form  planifrons  is  listed  by  G.  M.  Allen  as  a  race  of  univittatus,  though 

it  was  formerly  classed  as  "  Typomys."    No  skulls  have  been  examined. 

Genus  31.    MILLARDIA,  Thomas 

191 1.    MiLLARDM.  Thomas,  Joum.  Bombay  Nat.  Hist.  Soc.  XX,  p.  998. 
1917.    Gvvi.^,   Thomas,   Joum.   Bombay   Nat.   Hist.    Soc.   XXV,   p.   201.    {Millardia 

kathleenae,  Thomas.) 
191 1.    Grypomys,  Thomas,  Joum.  Bombay  Nat.  Hist.  Soc.  XX,  p.  999.    (Mus gleadotd, 

Murray.) 

Type  Species. — Gohmda  meltada.  Gray. 

R.\NGE. — India:  Punjab  and  Sind  south  to  Ceylon;  Burma. 

Number  of  Forms. — Six. 

Char.\cters. — Skull  with  considerable  interorbital  constriction,  and 

well-marked  supraorbital  ridges.  Rostrum  moderate,  not 
shortened.  Zygomatic  plate  cut  back  above.  Palate  normal  (except  m  gleadmci), 
palatal  foramina  very  long,  extending  between  front  molars.    Bullae  large. 

Dentition  in  the  young  extremely  hea\^",  and  at  all  times  strongly  cuspidate ; 
centre  row  of  upper  molars  enlarged;  inner  row  strong.  In  !M.i  there  is  a 
tendency,  most  marked  in  kathleenae  and  gleadowi,  for  the  anterointernal  cusp 
to  be  distorted  inwards,  as  in  Mus\  but  M.3  is  not  much  reduced,  little  smaller 

than  1M.2,  and  the  toothrow  has  none  of  the  Mus  specialization.  M.i  has  all 
cusps  except  T.7;  M.2  has  all  cusps  except  T.2  and  T.7;  in  this  tooth,  T.g  and 
T.3  are  reduced.    Lower  teeth  with  cusps  strong,  well  developed. 

Fur  soft.  Ear  rather  large.  Tail  subequal  in  length  to  head  and  body, 

relatively  well  haired.  Hindfoot  with  plantar  pads  reduced  to  five  or  four,  the 
fifth  digit  strongly  shortened.    D.5  manus  medium. 

Three  well-marked  species  are  known,  each  of  which  has  received  a  generic 
name.  There  seems  not  the  slightest  need  to  divide  them  generically.  Their 
characters  are  as  follows: 

M.  gleadmd  (which  is  the  most  extreme)  has  the  posterior  nares  narrowed, 
the  palate  extending  rather  behind  M.3,  the  effect  as  in  Pyromys,  also 
about  as  in  Mus  tenellus. 

(The  palate  of  gleadovn  compares  with  meltada  much  as  the  palate 
of  Mus  tenellus  compares  with  any  of  the  normal  small  species  of  Mus 
from  Africa,  such  as  bellus.) 

Mammae  i — 2=6.    Small,  97  mm.  or  slightly  less,  head  and  body. 
Sind  and  Cutch. 

M.  kathleenae.    Posterior  palate  normal.    Mammae  o — 2=4.    Larger  than 

gleadcnci;  about  129-157  mm.    Burma. 
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\I.  melt  add.    I'ostcrior  palate  normal.    Mammae  2 — 2  =  8.    Head  and  body 
about  107-156  mm.    Ceylon,  Peninsular  India,  north  to  Punjab. 

l-Orms  seen :  cuombeii,  iliiiini,  i^lcatlinii,  kathlceiiac,  listoiii,  Dicltadu,  pal/ithor. 

List  ok  Named  Forms 

meltada  Group 

I.    MILLARDI.X  MELTADA  MELTADA.  Gray 

1S37.    .Ann.  Mag.  Nat.  Hist,  i,  p.  586. 
Dharwar,  S.  Mahratta,  India. 
Synonym:   coniheri,  Wroughton,  1907,  Jiiurn.  Bombay  Nat.  Hist.  See. 

XVH,  p.  999.    Nasik,  Bombay. 

-.    MILLARDIA  MKLTADA  DUNNI,  Thomas 

1917.    Journ.  Bombay  Nat.  Hist.  Soc.  XXV,  p.  202. 
Handiserah,  Amballa,  Punjab. 

.?-    MILLARDIA  MELTADA  PALLIDIOR,  Ryley 

1914.    Journ.  Bombay  Nat.  Hist.  Soc.  XXH,  p.  659. 
Lunza,  Palanpur,  Gujerat,  W.  India. 

4.    MILLARDIA  MELTADA  LISTONI,  Wrouuhton 

1907.    Journ.  Bombay  Nat.  Hist.  Soc.  XVII.  p.  998. 
Konkan,  W.  India. 

kathleenae  Group 

■--    MILLARDIA  KATHLLEXAE,  Thomas 
1914.    Journ.  Bombay  Nat.  Hist.  Sue.  XXIII,  p.  29. 

Payan,  Bumia. 

gleadoivi  (Jroup 

h.    MILLARDIA  GLEAD(_)\V1,   Murray 

1885.    Proc.  ZooL  Soc.  London,  p.  809. 
Karachi,  Sind,  W.  India. 

Genus  32.    PYROMYS,  Thomas 

191 1.    PvROMYS,  Thomas,  Journ.  Bombay  Nat.  Hist.  Soc.  XX,  p.  996. 

Type  Species. — Pyromys  priestleyi,  Thomas. 

Range. — Sind  (India). 

Number  of  Forms. — One. 

Characters. — Cranially  and  dentally  not  distinguisiiable  from  Millardia 
gleadowi.    External  characters  very  different;  form  slender, 

ear  short,  fur  more  or  less  spiny,  hindfoot  strongly  shortened,  plantar  pads  not 

reduced,  D. 5  not  shortened.    Tail  well  haired.    Mammae  4 — 2=12. 
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The  measurement  of  the  type  specimen,  which  is  the  only  specimen  repre- 
sented in  London,  compares  with  a  large  specimen  oi gleadowi  as  follows: 

Pyromys:         head  and  body,  98;  hindfoot,  16;  ear,  13. 

M.  gleadowi:  head  and  body,  97;  hindfoot,  20;  ear,  20-5. 

It  will  be  seen  that  the  hindfoot  is  thus  only  about  16  per  cent  of  the  head 

and  body  length,  which  is  much  shorter  than  is  usual  in  Rattiis.  The  mammary 
formula  suggests  Miis  (subgenus  Leggadilla),  but  M.3  is  much  too  complex 
and  not  reduced,  though  M.i,  as  is  usual  with  these  small  Indian  genera,  suggests 

the  A///.S'  type.    The  posterior  nares  are  much  narrowed. 
It  is  to  be  hoped  that  more  specimens  of  this  mouse  will  come  to  hand. 
The  status  of  the  genus  at  present  is  by  no  means  clear. 
Forms  seen:  priest leyi. 

List  of  Named  Forms 

I.    PYROMV.S  PRIESTLEYI,  Thomas 

igii.    Joum.  Bombay  Nat.  Hist.  Soc.  XX,  p.  996. 
Virawar,  Thar  and  Parkar,  S.  Sind. 

Genus  33.    DACNOMYS,  Thomas 

1916.    Dacnomys,  Thomas,  Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  404. 

Type  Species. — Dacnomys  millardi,  Thomas. 

Range. — Eastern  Himalayas:  Sikkim,  Assam,  Laos. 

Number  of  Forms. — Three. 

Char.'vcters. — Like  a  large  liattus,  but  with  very  heavy  teeth,  and  with  a 
longer  toothrow.    Skull  with  prominent  supraorbital  ridges. 

Incisive  foramina  very  broad,  narrowed  anteriorly  and  posteriorly,  and  approach- 
ing   toothrows.    Bullae   very   small.    Zygomatic    plate    more   or   less   straight 

anteriorly.    Infraorbital  foramen  well  open. 

Cheekteeth  with  M.3  little  reduced  (though  smaller  than  M.2),  and  three 
laminae  clearly  traceable;  all  the  usual  cusps  present;  a  tendency  in  the  second 
lamina  of  M.i  and  M.2  for  the  cusps  to  form  very  sharp  angles  with  their 

neighbours;  general  effect  rather  complex,  and  like  Ratttis  macleari.  Postero- 
internal cusp  absent.  Lower  teeth  heavy,  the  small  accessory  outer  cusps 

present,  and  well-developed  terminal  heel.  The  toothrow  is  longer  than  in 
any  species  of  Ratttis  measured  (members  of  all  the  leading  groups  of  that  genus 
have  been  measured);  the  percentage  against  the  condylobasal  is  23  per  cent 

to  21-8  per  cent,  as  against  21-4  of  the  highest  Ratttis  {R.  veltitinus,  Australian). 
This,  combined  with  the  minute  bullae  and  general  complexity  of  the  teeth, 
seems  to  make  it  quite  clear  that  this  is  a  valid  genus,  as  all  Ratttis  with  bullae 

extremely  reduced  tend  to  have  simple  teeth.  But  it  is  not  a  well-known  genus, 
and  very  few  specimens  are  available  for  examination. 

Size  large,  up  to  290  head  and  body.    No  special  external  peculiarities;  fur 
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rather  coarse;  feet  normal;  tail  rather  longer  than  head  and  body.    Mammae 

2 — 2=^8.    The  bullae  are  about  11-12  per  cent  of  the  occipitonasal  length. 

I'ornis  seen:  iiiilldicii,  moughtoni. 

List  of  Named  Foums 

1.  DACNOMY.S  MILLARDI   MILLARDI,  TlK.nKis 

1916.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  405. 
Gopaldhara,  near  Darjeeling,  Sikkini. 

2.  DACNOMYS  MILLARDI   INGENS,  Osgood 

1932.    Field,  Mus.  Nat.  Hist.  ZooL  ser.  XVIH,  p.  315. 
Phong  Saly,  Laos. 

J.    DACNOMYS  MILLARDI   WROUGHTONl,  ThuiiKis 
1922.    Journ.  IJombay  Nat.  Hist.  Soc.  XXVUL  p.  430. 

Dreyi,  Mishmi  Hills,  Assam. 

Genus  34.    EROPEPLUS,  Miller  &  HoUister 

1921.    EROPEPLUS,  .Miller  &  HoUister,  Proc.  Biol.  Soc.  Washington,  XXXIV.  p.  94. 

Type  Species. — Eropeplus  canus.  Miller  &  HoUister. 

Range. — Celebes. 

Number  of  Forms. — One. 

Characters. — Very  near  Rattus,  and  doubtfully  distinguishable  from  it,  but 
with  a  relatively  longer  toothrow  than  is  normal  in  that  genus, 

so  far  as  at  present  known. 

This  genus  was  unrepresented  at  the  British  Museum  when  this  work  was 
started,  but  two  specimens  have  come  to  hand  from  the  Frost  collection,  both 
females,  from  Rantekaroa,  Quarles  Mountains,  Middle  Celebes,  6,000  ft. 

Skull  with  rather  heavy  long  rostrum,  and  considerable  interorbital  con- 
striction; supraorbital  ridges  well  developed,  and  extending  back  over  braincase. 

Zygomatic  plate  very  slightly  cut  back  above.  Palate  strongly  narrowed.  Palatal 
foramina  relatively  long.  Bullae  moderate  in  size.  Molars  in  one  specimen  (the 
other  worn  out)  evidently  not  unlike  those  of  Rattus;  T.i  in  M.2  and  M.i 

relatively  large;  M.3  not  much  reduced.  Toothrow  large  and  heavy,  but  in 
the  worn  specimens  not  particularly  hypsodont  as  suggested  by  the  describers. 
Lt)wer  molars  probably  originally  with  a  large  terminal  heel  in  M.i  and  M.2. 

Externally,  largish,  very  soft-furred;  tail  long,  moderately  haired,  feet  not 
abnormal. 

Cranial  measurements  of  the  specimens: 

OCCH'ITONASAL         CONDVLI IHASAL  TOOTHROW  BLILUAI-: 

48-4  46  9-8  8 

48  45  9-8  7-8 
Mead  and  body     .... 
Tail   

Flindfoot      .  .  .  . 
Ear     ...... 

I.KAST LEAST 
I'AI.AIE 

INTERORBITAL 

3-2 

67 

y}, 

6-2 2';o 

230 

2^5 

290 

40 

45 

30 

30 
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These  specimens  appear  larger  than  Miller  &  Hollister's  (195  head  and 
body),  and  with  a  proportionately  shorter  toothrow  (toothrow  10,  condylobasal 
44,  from  description  of  type),  and  probably  represent  a  new  subspecies. 

Forms  seen :  camis. 

List  of  Named  Forms 

I.    EROPEPLUS  CANUS,  Miller  &  Hollistcr 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  95. 
Goenoeng  Lehio,  S.-W.  of  Lake  Lindoe,  Middle  Celebes. 

The  "hypsodont"  character  of  the  cheekteeth  having  broken  down,  this 
genus  is  at  present  retainable  on  length  of  toothrow,  compared  with  Rattus. 
Even  here  there  is  a  slight  overlapping,  a  specimen  of  Rattus  velutimis  from 

Australia  giving  a  percentage  of  21-4  of  toothrow  against  condylobasal,  against 
the  measurements  21-7,  21-3,  and  22-7  available  for  this  genus.  However,  it  is 
so  very  uncommon  that  this  percentage  is  approached  within  Rattus,  including 
all  leading  species  throughout  the  Old  World,  that  until  it  is  proved  to  the 
contrary  it  may  be  assumed  that  Eropeplus  may  stand  on  having  this  character 

developed,  and  normally  exceeding  any  Rattus.  (Of  eighty-five  species  of  Rattus 
measured  in  this  character,  only  four  are  over  20  per  cent  on  this  measurement, 
and  all  except  the  one  mentioned  above  are  under  21  per  cent.) 

Genus  35.    STENOCEPHALEMYS,  Frick 

1914.    STENOCEPHALEMYS,  Frick,  Ann.  Carnegie  Mus.  IX,  p.  7. 

Type  Species. — Stenocephalemys  albocaudata,  Frick. 

Range. — Mountains  of  South  Abyssinia. 

Number  of  Forms. — One. 

.  Characters. — Skull  with  abrupt  and  extreme  interorbital  constriction  (about 
12  per  cent  of  occipitonasal  length),  this  placed  posteriorly 

so  that  the  braincase  appears  much  shortened.  Rostrum  long,  heavy.  Infra- 
orbital foramen  relatively  large;  zygomatic  plate  with  anterior  border  cut  back 

above.  Palatal  foramina  long,  reaching  toothrow.  Upper  molars  like  those  of 

Dactwmys  or  a  complex-toothed  Rattus,  the  cusps  well  marked  and  angular, 

the  folds  between  the  cusps  on  each  lamina  well  marked,  the  outer  row^  not 
reduced,  T.9  strong,  projecting  outwards,  in  M.i  and  M.2;  M.3  smaller  than  1VL2. 

Fur  extremely  thick  and  soft.  Tail  about  head  and  body  length,  well  haired; 
feet  normal. 

The  strongly  constricted  frontals  apparently  will  distinguish  this  genus 
sufficiently  from  Rattus;  normally  no  Rattus  gives  as  low  a  percentage  as  this, 

though  in  old  age  individuals  might  do  so,  in  some  cases  (no  specimen  actually 
measured  does  so). 

Forms  seen:  albucaudata. 
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List  of  Named  Forms 

I.    STENOCEPR/\LF,MYS  ALBOCAUDATA,   Krick 

1914.  Ann.  Carnegie  Mus.  IX,  p.  S. 
Inyala  Camp,  Chilalo  Mountains,  S.  Abyssinia. 

Genus  36.    AETHOMYS,  Thomas 

1915.  .\f.thomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  S,  XVI,  p.  477. 

Type  Species. — Epinivs  hindei,  Thomas. 

Range. — African:   Sudan,   Kenya,   Uganda,  Tanganyika;   Nigeria;   South 

Congo,  Angola;  Rhodesia,  Nyasaland,  Mozambique,  South-west 
Africa,  Transvaal. 

Number  of  Forms. — Thirty. 

Characters. — As  here  understood,  the  genus  is  restricted  to  the  species 
kaiseri,  chrysophilus,  walambac,  and  their  immediate  allies, 

and  does  not  include  the  namaqiiemis  group,  which  is  fully  discussed  within 

the  genus  Thallomys,  to  which  it  is  referred. 
This  genus  is  very  difficult  to  classify,  being  one  of  the  rather  numerous 

African  "borderline"  genera,  overlapping  to  a  certain  extent  Rattus  on  the  one 
hand,  and  Arricantliis  on  the  other.  It  makes  the  generic  separation  of 
Arvicanthis  from  Rattus  somewhat  doubtful. 

Skull  with  well-marked  supraorbital  ridges;  zygomatic  plate  strongly  cut 
back,  its  anterior  border  with  a  tendency,  which,  however,  is  not  constant,  to 
be  concave.  Incisive  foramina  long,  penetrating  between  molars.  Bullae  large 

to  very  large,  about  17  to  21  per  cent  of  occipitonasal  length.  Rostrum  heavy, 
with  rather  broad  nasals ;  normally  longer  than  in  Arvicanthis.  Molars  relatively 
broad,  rather  heavier  and  more  angular  than  is  usual  in  normal  Rattus  (though 

not  more  so  than  in  all  species),  and  distinctly  reminiscent  of  Arvicanthis; 

M.3  is  little  reduced,  and  in  some  cases,  particularly  in  worn  specimens,  tends  to 
be  as  long  as  or  longer  than  M.2,  as  in  Arvicanthis.  M.i  with  all  cusps  except 

T.7  present.  The  centre  row  can  become  enlarged.  The  species  walanibae  and 

kaiseri  appear  to  have  the  least  reduced  M.3  as  a  rule;  some  races  of  chrysophilus 
are  more  normal  in  this  respect,  though  others  are  as  walanibac.  Lower  molars 
with  no  special  peculiarities,  as  a  rule. 

Fur  often  rather  soft.  Hindfoot  with  the  outer  digits  strongly  reduced,  in 
kaiseri  and  zvalamhae  with  D.5  scarcely  longer  than  hallux,  and  barely  reaching 

base  of  D.4;  three  centre  digits  not  appearing  lengthened  as  a  rule;  D.5  forefoot 
moderate.  A.  chrysophilus  also  has  the  fifth  digit  of  the  hindfoot  shortened, 
though  in  some  cases  rather  less  so  than  in  kaiseri  group;  but  taking  its  molars 
into  account,  and  also  that  the  digit  reduction  is  very  general,  it  seems  best 

to  refer  it  to  this  genus.  In  St.  Leger's  key,  Aethoinys  is  placed  among  the 
Rattus  Rats,  which  have  the  digits  less  reduced  than  in  the  Arvicanthis  group; 

but  I  am  not  able  to  distinguish  Aethomys  from  Arvicanthis  on  this  character. 

In  fact,  apart  from  the  rostrum  being  on  average  longer,  and  the  molars  a  little 
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less  extreme,  there  is  little  to  separate  it  from  that  genus;  while  the  namaqiiensis 
group,  formerly  referred  to  this  genus  (but  with  a  more  or  less  arboreal  foot, 
with  D.5  long,  and  M.3  constantly  smaller  than  M.2,  so  far  as  seen),  connects 
it  closely  with  Rattus. 

Forms  seen :  acticola,  algazel,  amalae,  avarillus,  bocagei,  chrysophilus,  hindei, 
hintoni,  imiigu,  ineptus,  kaiseri,  medicatus,  manteiifeli,  nyikae,  norae,  pedester, 
stannarius,  siiigidae,  thomasi,  tsaneenensts,  voi,  walambae. 

In  walambae,  the  tail  is  shorter  than  the  head  and  body;  in  kaiseri  and 
chrysophilus  it  is  subequal  or  may  be  rather  longer. 

List  of  Named  Forms 

1.  AICTHOMYS  KAISERI   KAISERI,  Noack 

1887.    Zool.  Jahrb.  Syst.  II,  p.  228,  pi.  ix,  figs.  1-3. 
Marungu,  E.  Congo. 

2.  AETHOMYS  K.\ISERI  TURNERI,  Heller 

1914.    Smiths.  Misc.  Coll.  LXIII,  no.  7,  p.  8. 
Kisumii,  Kenya. 

3.  AETHOMYS  KAISERI   MEDICATUS,  Wroughton 
1909.    Ann  Mag.  Nat.  Hist.  8,  IV,  p.  540. 

Mumias,  Kenya. 

4.  AETHOMYS  KAISICRI   NORAE,  Wroughton 
1909.    Ann.  Mag.  Xat.  Hist.  8,  IV,  p.  541. 

Guaso  Narok,  Upper  Guaso  Nyiro,  Kenya. 

5.  AETHOMYS  K.'VISERI  HINDEI,  Thomas 
1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  218. 

Machakos,  Kenya. 

6.  AETHOMYS  ICMSERI   HELLERI,  Hollister 

1918.    Proc.  Biol.  Soc.  Washington,  XXXI,  p.  97. 
Lado  Enclave,  Rhino  Camp. 
Synonym:  centralis.  Heller,  1914,  Smiths.  Misc.  Coll.  LXIII,  7,  p.  10. 

Preoccupied.    Not  of  Schwann. 

7.  AETHOMYS  KAISERI   MANTEUFELI,  Matschie 

1911.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  341. 
Mwanza,  Lake  Victoria,  Tanganyika. 

8.  A1-;TH0MYS  K.\ISERI  ALGAZEL.  Wroughton 
1907.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  501. 

Bahr-el-Ghazal,  Sudan. 

9.  AETHOMYS  BOCAGEI,  Thomas 
1904.    Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  416. 

Pungo  Andongo,  N.  .Angola. 

10.  AETHOMYS  WALAMBAE  WALAMBAE,  Wroughton 
1907.    Mem.  Manchester  Phil.  &  Lit.  Soc.  5,  p.  21. 

Msofu  River,  N.  Rhodesia. 

11.  AETHOMYS  WALAMBAE  AMALAE,  Dollman 

1914.    Abstr.  Proc.  Zool.  Soc.  London,  p.  25;    Proc.  Zool.  Soc.  London,  p.  313. 
Near  Amala  River,  Kenya. 
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12.  AETHOMYS  WALAMBAE  PEDESTER,  'Ehomas 
igii.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  37(1. 

Kigezi,  S.-\V.  Uganda. 

13.  AETHOMYS  WALAMBAE  HINTOM,  Hatt 
1934.    .4rner.  Mus.  Nov.  708,  p.  7. 

Kambove,  Katanga,  S.  Congo. 

14.  AI-THOMYS  THOMASI,  de  Winton 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  321. 

Galanga,  Angola. 

15.  AETHOMYS  CHRYSOPHILUS  CHRYSOPHILL'S,  de  Winton 
i8g6.    Proc.  Zoo].  Soc.  London,  p.  801. 

Mazoe,  Mashonaland. 

ih.    AETHOMYS  CHRYSOPHILUS  VOI,  Osgood 

1910.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  11. 
Voi,  Kenya. 

17.  AETHOMYS  CHRYSOPHILUS  SINGIDAE.   Kershaw 

1923.    Ann.  Mag.  Nat.  Hist.  9,  XII,  p.  535. 
Singida,  Kilosa,  Tanganyika. 

18.  AETHOMYS  CHRYSOPHILUS  DOLLMANI.   Hatt 

1934.    .Amer.  Mus.  Nov.  708,  p.  8. 
Katanga,  S.  Congo. 

10.    AETHOMYS  CHRYSOPHILUS  .\V,A.RILLL'S,  Thomas  &  Wrout'hto 
1908.    Proc.  Zool.  Soc.  London,  p.  547. 

Tette,  Portuguese  Zambezia. 

20.  AETHOMYS  CHRYSOPHILUS  INEPTUS,  Thomas  &  WrouuMiton 

1908.    Proc.  Zool.  Soc.  London,  p.  546. 
Tette,  Portuguese  Zambezia. 

21.  AI-THOMYS  CHRYSOPHILUS  NYIKAE.  Thomas 
1897.    Proc.  Zool.  Soc.  London,  p.  431. 

Nyika  Plateau,  N.  Nyasa. 

22.  .\ETHr)MYS  CHRYSOPHILUS  ACTICOL.A,  Thomas  &  Wroughton 
1908.  Proc.  Zool.  Soc.  London,  p.  547. 

Beira,  Portuguese  E.  Africa. 

23.  A1;TH0MYS  CHRYSOPHILUS   IMAfiO.  Thomas 
1927.    Proc.  Zool.  Soc.  London,  p.  387. 

Stampriet,  S.-W.  .\frica. 

24.  AETHOMYS  CHRYSOPHILUS  TONGENSIS,  Roberts 
1 93 1.    Ann.  Trans.  Mus.  XIV,  p.  235. 

Mangusi  Forest,  N.  Zululand. 

25.  .AP;TH0MVS  CHRYSOPHILUS  TZANEENENSIS,  Jameson 
1909.  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  460. 

Tzaneen,  Zoutspansberg  district,  Transvaal. 

26.  AETHOMYS  CHRYSOPHILUS  PRETORIAE.  Roberts 

1913.    Ann.  Transv.  Mus.  IV,  p.  85. 
Pretoria.  Trans\aal. 



AETHOMYS— THALLOMYS  145 

27.  AF.THOMYS  CHRYSOPHILUS  MAGALAKUINI,  Roberts 
1926.    Ann.  Transv.  Mus.  XI,  p.  254. 

Wilhanshohe,  Magalakuin,  Transvaal. 

28.  AETHOMYS  CHRY.SOPHILUS  CAPRICORMS,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  254. 
Zoutspansberg,  Transvaal. 

2y.    .\KTHOMYS  CHRYSOPHILLS  Al.BIVKNTICR.  Jentink 

1909.    Beitr.  Kcntn.  Faun.  S.  Afr.  p.  246. 
Mossel  Bay,  Cape  Colony. 

30.    AETHOMYS  STANNARIUS,  Thoinas 
IQ13.    .Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  482. 

Kabwir,  Bauchi  Province,  N.  Nigeria. 

Genus  37.    TH-ALLOMYS,  Thomas 

1920.    Thallomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  V,  p.  141. 

Type  Species. — Mus  nigricauda,  Thomas. 

Range. — African:  Kenya,  -\ngoIa,  Rhodesia,  South-west  .Airica,  Bechuana- 
land,  Transvaal,  South  Africa. 

Number  of  Forms. — Thirty,  as  here  understood. 

Ch.^racters. — (The  genus  is  very  doubtfully  distinct  from  Rattus.)  Molars 
more  complex  and  angular  than  is  usual  in  Rattus.  Skull 

with  considerable  interorbital  constriction,  moderately  marked  supraorbital 
ridges  as  a  rule.  Zygomatic  plate  with  anterior  border  cut  back  above.  Bullae 
relatively  large,  in  the  typical  group  usually  about  20  per  cent  or  more  of 

occipitonasal  length.  Palatal  foramina  long,  usually  penetrating  between  tooth- 
rows.  Molars  complex,  angular;  the  centre  row  of  the  upper  molars  enlarged 

to  a  degree;  M.i  with  eight  cusps,  M.2  with  seven.  M.i  is  five-rooted  in  the 
typical  group.  M.3  smaller  than  M.2,  but  not  much  reduced.  Lower  molars 
with  very  prominent  cusps,  and  the  terminal  heel  of  M.i  and  M.2  is  almost 
obliterated.  It  was  on  this  account  (as  well  as  on  the  external  specializations 
towards  arboreal  life,  which  do  not  distinguish  it  from  several  forms  of  Rattus) 
that  the  group  was  primarily  given  generic  rank  by  Thomas,  the  lower  molars 

being  described  as  "cusps  high,  very  sharply  defined,  their  wearing  surfaces 
pointed  forwards,  and  the  median  valley  along  the  toothrow  sharp  and  deep; 

almost  no  trace  of  median  supplementary  cusps."  Whether  this  distinguishes 
the  genus  from  all  forms  of  Rattus  is  a  matter  of  doubt,  and  the  genus  has  been 

retained  mostly  for  convenience.  The  molars  of  "  Aethomvs"  namaquensis  are 
certainly  not  distinguishable  from  typical  Thallomys,  and,  as  discussed  below, 
this  group  is  here  referred  to  the  genus. 

Fur  soft.  Feet  short,  the  hindfoot  relatively  broad  (but  not  more  propor- 
tionately shortened  nor  broadened  than  in  some  species  of  Rattus),  toes  rather 

short;  D.5  lengthened.  A  similar  type  of  foot  (if  a  little  less  shortened)  appears 
in  the  Rattus  cremoriventer  group.    Tail  longer  than  head  and  body  as  a  rule. 
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relatively  well  haired.  IVIammae  "o — 2=4"  (Thomas),  "normal  number  is 
6  (1—2  =  6)"  (Shortridge). 

T.  naiiujqiiensis  group.  This  group  was  referred  to  Aethomys  by  Thomas, 
after  originally  being  placed  in  Praoiiiys.  The  molars  are  too  heavy  for  Praomys 
(^Rattus),  being,  like  Acthomvs,  well  cusped  and  relatively  heavy.  But  M.3 

appears  constantly  smaller  than  AI.2,  which  is  not  always  the  case  in  Aethomys; 
the  supraorbital  ridges  appear  lighter;  and  furthermore,  the  feet  show  none  of 
the  digit  reduction  common  in  Aethomys,  and  the  foot  is  more  or  less  of  arboreal 

type,  with  relatively  long  D.5.  The  tail  is  as  a  rule  considerably  longer  than 
head  and  body,  quite  well  haired;  the  size  is  moderate  (head  and  body  usually 

under  130);  the  mammary  formula  is  i — 2  =  6.  There  is  a  note  in  Shortridge's 
book  on  South-west  African  mammals  to  the  effect  that  Roberts  suggests  that 

the  group  is  not  to  be  referred  to  Aethomys;  I  have  worked  through  these 
African  Rats  and  have  come  twice  to  the  same  conclusion.  The  molars  being 

too  heavy  for  Praomys,  it  is  here  referred  to  Tliallomys,  with  which  it  agrees  in 
mammary  formula,  and  differs  in  the  slightly  less  arboreal  hindfoot. 

Typical  Thallomvs  is  as  a  rule  rather  larger  than  the  namaqtiensis  group  (up 
to  about  160  mm.  head  and  body). 

All  these  African  Rats  are  closely  allied,  their  relationships  frequently  being 

hidden  under  a  bewildering  number  of  generic  names  which  are  for  the  most 

part  little  more  than  well-marked  specific  groups  of  Rattiis.  The  namaqtiensis 
group  closely  connects  Thallomys,  Aethomys,  and  Praomys  with  Rattiis,  and 
with  each  other. 

Forms  seen:  auricomis,  arborariiis,  calariiis,  centralis,  damarcnsts,  lierero, 

kalaharicus,  lehocla,  leuconoe,  loringi,  monticolaris,  namaqtiensis,  ninricamla,  nttcla, 
paediikus,  rhodesiae,  shortridgei,  siccattts. 

List  of  Named  Forms 

nigricauda  Group 

!.    TH.ALLDMYS  NIGRICAt  DA  NIGRICALDA,  Thomas 

1882.    Proc.  Zool.  Soc.  London,  p.  266. 

Hountop  River,  Great  Namaqualand,  S.-W.  Africa. 
2.    THALLOMVS  NIGRICAUDA  LORINGI,   Heller 

iqog.    Smiths.  Misc.  Coll.  LII,  p.  471. 
Lake  Naivasha,  Kenya. 

.1.    THALLOMYS  NIGRICALDA  KALAHARICLS,   Dollmaii 
191 1.    Ann,  Mag.  Nat.  Hist.  8,  VIII,  p.  544. 

Molopo  River,  Bechuanaland. 

4.  THALLOMYS  NIGRICAUDA  LEUCONOK,  Thomas 
1926,    Proc.  Zool.  Soc,  London,  p.  303. 

Osohama,  Etosha  Pan,  Ovamboland,  S.-W.  .Africa. 

5.  THALLOMYS  NIGRICAUDA  BRADFIELDI,  Roberts 

1Q33.    ■■\nn.  Transv.  Mus.  XV,  p.  26.S. 
Okahandja.  S.-W.  .Africa. 
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6.  THALLOMYS  NIGRICAUDA  MOLOPLNSIS,  Roberts 

1933.    Ann.  Transv.  Mus.  XV,  p.  269. 
Pitsani  Junction,  between  Setlagoli  and  Molopo  Rivers,  Bechuanaland. 

7.  THALLOMYS  NIGRICAUDA  SHORTRIDGEI,  Thomas  &  Hinton 
1923.    Proc.  ZooL  Soc.  London,  p.  492. 

Louisvale,  Middle  Orange  River. 

8.  THALLOMYS  NIGRICAUD.A  NITELA,  Thomas  &  Hinton 

1923.    Proc.  Zool.  Soc.  London,  p.  493. 
Bombone,  Mossamedes,  Angola. 

<).    THALLOMYS  Ci^MARENSIS  DAMARENSIS,  de  Winton 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  349. 

Damaraland. 

10.  THALLOMYS  DAM.-^RENSIS  RHODESI,\E,  Osgood 
1910.    .\nn.  Mag.  Xat.  Hist.  8,  V,  p.  277. 

East  Loangvva  district,  Petauke,  N.  Rhodesia. 

11.  THALLOMYS  DAMARENSIS  HERERO,  Thomas 

1926.    Proc.  Zool.  Soc.  London,  p.  303. 
Ondongiva,  0\amboland,  S.-W.  Africa. 

12.  THALLOMYS  DAM.\RENSIS  STEVENSO.Nl,  Roberts 

1933.    Ann.  Transv.  Mus.  XV,  p.  269. 
Bembesi,  30  miles  north  of  Bulawayo. 

13.  THALLOMYS  D.\M.\RENSIS  SCOTTI,  Thomas  &  Hinton 

1923.    Proc.  Zool.  Soc.  London,  p.  493. 
Yata  Plains,  between  Thika  and  Tana  Rivers,  Kenya. 

14.  TH.'VLLOMYS  MOGGI  MOGGI,  Roberts 
1913.    .\nn.  Transv.  Mus.  IV,  p.  85. 

Zoutpan,  Pretoria  district,  S.  Africa. 

15.  TH.ALLOMYS  MOGGI  AC.A.CIAE,  Roberts 
1915.    Ann.  Transv.  Mus.  V,  p.  120. 

Woodbush,  Transvaal. 

16.  THALLOMYS  MOGGI  LEBOMBOENSIS,  Roberts 

1 93 1.    Ann.  Transv.  Mus.  XIV,  p.  234. 
Mkuzi  River,  Ubombo,  N.  Zululand. 

17.  THALLOMYS  P.\EDULCLS,  Sundcvall 
1846.    K.  Svenska  Vet.  Akad.  Stockholm,  p.  120. 

Interior  of  Kaffirland. 

namaquensis  Group 

18.  TH.^LLOMYS  NA^L-\QUENSIS  NAMAQUENSIS.  Smith 
1834.    South  .Afr.  Quart.  Joum.  II,  p.  160. 

Namaqualand. 
Synonym:  fusca,  Cuvier,  Hist.  Nat.  Mamm.  pt.  61,  1829. 

19.  THALLOMYS  NAM.AQUENSIS  AURICOMIS,  de  Winton 

1896.    Proc.  Zool.  Soc.  London,  p.  802. 
Mazoe,  Mashonaland. 

20.  THALLOMYS  NAMAQUENSIS  ARBOR.ARIUS,  Peters 

1852.    Reise  n.  Mossambique:  Saugeth.  p.  152,  pis.  35,  36. 
Tette,  Portuguese  E.  .-Xfrica. 
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ji.    THAI.I.OMVS  NAMAOl  I:NS1S  SRCATUS,  Thomas 

1926.     I'rnc.  Zool.  Sue.  London,  p.  304. 
Cunene  Falls,  Ovamboland,  S.-W.  Africa. 

22.  TH.^I.I.OMYS  NAMAQL"EN.SIS  CALARILS.  Th.mias 
1926.    .Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  184. 

Lehutitunc,  Kalahari. 

23.  THALLOMYfi  NAM.AQUENSIS  I.HHOCLA,  Smith 

1836.    .App.  Rep.  Explor.  Exped.  S.  Afr.  p.  43. 
Latakoo,  Bechuanaland. 

24.  THALLOMYS  XAM.AQUENSIS  Ca<.A.HAMI,  Roberts 

1915.    .Ann.  Transv.  Mus.  V,  p.  118. 
Grahamstown,  S.  Africa. 

25.  THALLOMYS  NAMAQUENSIS   MOXTICLLARIS,  Jameson 

1909.  .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  461. 
Johannesburg,  Transvaal, 

26.  THALLOAIYS  NAMAQUENSIS  LI:H(  )CHLOIDES,   Roberts 

1926,    .Ann.  Transv.  Mus.  XI,  p.  255. 
Magalakuin,  Transvaal. 

27.  THALLOMYS  NAM.AQUEXSIS  CAPENSIS,   Roberts 

1926.    .Ann.  Transv.  Mus.  XI,  p.  254. 
Paarl,  Cape  Colony. 

2S,    THALLOMYS  NAM.AQUEXSIS   KL.AVEREXSIS,  Roberts 

1926.    .Ann.  Transv.  Mus.  XI,  p.  254. 
Klaver,  Cape  Province. 

2. J-    THALLOMYS  XAM.AQUEXSIS   DRAKEXSBERGI,   Roberts 

1926,     .Ann.  Transv.  Mus.  XI,  p.  255. 
L'trecht,  Natal. 

30.    THALLOMYS  XAM.XOUEXSIS  CENTRALIS,  Schwann 

1906,    Proc.  Zool.  Soc.  London,  p.  107. 
Deelfontein,    Cape   Colony. 

Genus  3S.    RATTUS,  Fischer 

1803.    Rattis,  Fischer,  Das  Nationalmuseum  der  Naturgeschichte   zu   Paris,    vol.    2, 

p.  .28. 
18S1.    Epimys,  Trouessart,   Bull.   Soc.  Etudes,   Sci.  Angers,  X,  p.    117.    (Mus  lattiis, 

Linnaeus.) 

1903.     Len'othrix,    Miller.   Proc.   U.S.  Nat.  Mus.  XXVI,  p.  466.    (Lcmithrix  canus. 
Miller.) 

1905.    BuLLiMUS,  Meams,  Proc,  U.S.  Nat.  Mus.  XXVIII,  p.  450.    (Bn/liiniis  bagopiis, 
Meams.) 

(?)i905.    LiMNOMYS,    Meams,    Proc.    U.S.    Nat.    Mus.    XXVIII,   p.   451.  (Limiwmys 
sibiininis,  Mearns.    See  p.  295.) 

1910.  BiNOMYs,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  508.    (Mus  coelestis.  Thomas.) 
1910.    Stenomys,   Thomas,  Ann.   Mag.   Nat.   Hist.   8,  VI,   p.   507.    (Mus  virccundus, 

Thomas.) 

1912.    Cremnomys.  Wroughton,  Journ.  Bombay,  Nat.  Hist.  Soc.  XXI,  p.  340.    (Crem- 
nomys  cutclncus.  Wroughton.) 

1915.    Pr.\omys,   Thomas,   Ann.    Mag.    Nat.   Hist.    8,    XVI,   p.    477.    (Mus   tullbergi, 
Thomas.)    Valid  as  a  subgenus. 
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1915.    Myomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  477.    (Mus  colonus.  Smith.) 
Valid  as  a  subgenus. 

1915.  Mastomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  477.    {Mus  couclia,  Smith.) 
Valid  as  a  subgenus. 

1916.  DiPLOTHHix,  Thomas,  Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  404,  footnote. 
(Lenothrix  legata,  Thomas.) 

1920.    OcHRO\n-s,  Thomas,   .\nn.   Mag.   Nat.   Hist.   9,  V,  p.    142.    (Mus  uoosnami, 
Schwann.)    Valid  as  a  subgenus. 

1926.    Stochomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  176.    (Dasymys  longi- 
caudalus,  Tullberg.)    Valid  as  a  subgenus. 

1926.    Dephomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  177.    (Mus  defua.  Miller.) 
Valid  as  a  subgenus. 

1926.    Hylomyscus,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  178.    (Epimys  acta, 
Thomas.)    Valid  as  a  subgenus. 

1936.    Maxomy's,  Sody,  Naturk.  Tidjschr.  Ned.  Ind.  96,  p.  55.    (Mus  bartelsi,  Jentink.) 
Micaelamys,  New  (below).    (Mus  granti,  Wroughton.)    Valid  as  a  subgenus. 

Type  Species. — Mus  decumanns,  Pallas =M!«  norvegicus,  Berkenhout  (see 
Miller,  List  N.  American  Recent  Mammals,  p.  428,  1923; 

according  to  Tate,  1936,  and  Riimmler,  1938,  the  t\'pe  is  Mus  rattus,  Linnaeus). 

Range. — Palaearctic:  throughout  Europe,  "whole  of  European  part  of 
U.S.S.R.,  southern  regions  of  Siberia,  and  Far  East;  some  localities 

in  Northern  Siberia  (upper  reaches  of  River  Lena,  Commander  Islands,  Kam- 

chatka)" (Vinogradov);  Turkestan;  China;  Japan;  Kashmir;  Syria;  North 
Africa.  Indo-Malayan:  very  many  groups  extend  throughout  the  whole  area. 
Australasian:  New  Guinea,  Ceram,  Solomon  Islands,  Australia,  Tasmania. 

African:  Sudan,  Abyssinia,  Somaliland,  Kenya,  Uganda,  Tanganyika;  Liberia, 
Gold  Coast,  Nigeria,  Cameroons,  Congo,  Angola ;  South  Africa  generally. 

Number  of  Forms. — I  have  listed  five  hundred  and  fifty-four. 
Detail  notes  on  the  range  of  the  genus,  with  specific  groups,  are  included 

below  (the  species  rattus  and  norvegicus,  the  House-Rats,  are  accidentally 
introduced  to  America,  and  may  be  found  anywhere.  Apart  from  these,  the 
concolor  group  appears  to  range  eastwards  to  certain  Pacific  Islands,  as  Fiji, 
Hawaii,  etc.). 
Palaearctic: 

Europe:  rattus  and  norvegicus  groups  only. 
Siberia:  rattus  and  norvegicus  groups  only  (three  species  recognized  by 

\inogradov  as  occurring  in  the  U.S.S.R.,  rattus,  turkestanicus,  and 
norvegicus). 

China,  north  of  the  Yangtsekiang,  and  Japan:  rattus  group  (including 

Japanese  tanezumi);  norvegicus  group,  and  confucianus  group  (north  to 
Chihli). 

Indo-Malayan: 

India:  ten  groups  occur,  distributed  as  follows — generally:  rattus  group. 
Peninsula   onlv:   blanfonli  and   cutchicus  groups.      Himalayas   chiefly: 
confucianus  and   eha  groups.     Burma:  concolor,  houersi,  berdmorei,  and 
cremoriventer  groups.     Himalayas  and  Assam:  edtvardsi  group. 

The  rajah  and  miiUeri  groups  may  occur  in  Tenasserim. 
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It  appears,  therefore,  that  only  three  groups  occur  in  the  I'enhisiila 
of  India,  two  of  them  being  restricted  to  it. 

China,  south  of  the  Yangtsekiang:   ratttis,  iiorvegicus,  bowersi,  conjuciamis, 

i/ia,  ediuardsi  groups;  rajah  group  (Formosa);  canus  group  (Liukiu). 
Siain    and    Ahihiy    Peninsula:    rattiis,    miiUcri,    confuciaiuis,    cremorivcntcr, 

ivhiteheadi,  rajah,  cdwardsi,  and  berdinorei  groups. 
Sinnatra,   and  adjacent   islands:   bahieiisis,  canus,   ratliis,  conculor,   mullcri, 

confuciaiuis,  crenioriventcr,  ivhiteheadi,  rajah,  and  edzvardsi  groups. 
Java:   canus,   rattus,  concolor,   miilleri,  confuciaiuis,  cremoriveiitcr,   Icpliirus, 

hartelsi,  rajah,  and  edzvardsi  groups. 
Christmas  Island,  south  of  Java:  maclcari  and  nativittatiis  groups. 
Borneo :  bahiensis,  rattus,  concolor,  miilleri,  ctmfucianus,  haeodon,  creinorivcnter, 

whitcheadi,  rajah,  edwardsi  groups. 

Celebes:   rattus,  hojfmani,  concolor,  coiifiicianus,  creinorivcnter,  zvhitehetidi, 

rajah,  xanthurus,  chrysocomus,  coelestis  groups. 
Philippines :  rattus,  iiorvegicus,  concolor,  xanthurus,  rajah  groups. 

Australasian : 

New  Guinea:  rattus,  concolor,  leucopus,  tuniieyi,  verecundiis,  niobe  groups. 

Australia:  leucopus,  tunneyi,fuscipcs  groups  (the  first  from  Queensland  only;. 

Africa : 

Morocco:  rattus  and  coucha  groups. 

West  Africa:  tullbergi,  acta,  defita,  verreauxi,  coucha  groups. 
Central  Africa  (Cameroons,  Congo):  longicaudatus,  tullbergi,  acta,  verreauxi 

groups. 
East  Africa:  rattus,  tullbergi,  acta,  verreauxi,  coucha  groups  (the  last  two  as  far 

as  Abyssinia,  and  in  case  oi  verreauxi  gvou\),  Somaliland). 
South  Africa:  verreauxi,  coucha,  grant i,  woosnami  groups. 

The  groups  typified  by  "rattus"  and  "iiorvegicus"  are  included  in  the  abo\e 
list  only  when  a  race  has  been  described  from  a  given  area. 

CuAKACTERS. — The  genus  Rattus,  containing  about  half  the  named  forms 
in  the  subfamily,  and  being  the  largest  genus  in  the  Order, 

is  by  no  means  easy  to  define.  Tate  in  1936  has  published  what  amounts  to 
more  or  less  a  revision  of  the  Indo-Malayan  and  New  Guinea  forms  of  Rattus 

as  currently  recognized  (Bull.  Amer.  Mus.  Nat.  Hist.  LXXII,  pp.  512-580). 

The  present  classification  has  been  based  principally  on  Tate's  arrangement. 
Many  groups,  which  appear  to  be  absolutely  indistinguishable  from  typical 

Rattus,  so  far  as  valid  generic  characters  are  concerned,  have  received  generic 
or  subgeneric  names  comparatively  recently.    These  will  be  dealt  with  below. 

There  is  a  general  tendency  throughout  the  genus  towards  a  somewhat 

simplified  form  of  dental  pattern,  with  cusps  on  the  main  laminae  tending  to 
merge  into  each  other,  at  least  to  a  certain  degree.  Some  species  apprt)ach  the 
Uroinvs-Meloinvs  series  of  genera  in  simplification,  as,  for  example,  lepturus, 

whitcheadi  group,  some  members  of  confuciantis  group,  cremoriventer  group. 
A  few  rather  primitive(?)  forms  retain  a  certain  angularity  of  cusps,  and  are,  for 



the  genus,  more  complex-toothed  than  is  normal,  as  macleari,  nativittatus, 
legatus,  blanfordi,  cutchicus  groups;  between  these  extremes  are  intermediate 
forms,  most  noteworthy  of  which  are  the  House-Rats,  rattus  (with  allies)  and 
norvegicus,  in  which  the  teeth  may  be  moderately  to  rather  strongly  cuspidate. 

Mammary  formula  has  been  used,  in  certain  ̂ \frican  "genera,"  for  generic 
purposes,  as  has  the  number  of  roots  of  M.i,  which  are  typically  but  by  no 
means  constantly  5  in  normal  Rattus.  Neither  of  these  characters  is  of  the 
slightest  generic  value,  as  will  be  shown  below. 

Mammary  formula. — Of  species  of  Rattus  which  ha\e  not  yet  received  a 
generic  name,  the  following  formulas  are  known : 

Mammae  3 — 3  =  12.    In  norzegicus,  rattus  group  (part),  tunneyi  group  (part). 
Mammae  3 — 2  =  10.    In  berdmorei,  vicerex,  mackeiiziei,  manipuliis. 
Mammae  2 — 3  =  10.    In  rattus  group  (part),  tunneyi  group  (part). 
Mammae  2 — 2=8.       In  concolor  group,  miiUeri  group,  ringens  group  (part), 

xanthurus  group   (part),   huang  group,   cremoriventer 
group,  ivliiteheadi  group,  sabanus  group,  rajah  group, 
eha,  Icpturus. 

Mammae  i — 3=8.      In  hojfrnam  group,  rogersi. 
Mammae  i — 2=6.      In    ringens    group    (part),    xanthurus    group    (part), 

beccarii,  blanfordi. 

Mammae  o — 2=4.       In  chrysocomus  group,  xanthurus  group  (part),  )nac- 
leari,  nativittatus. 

(The  above  formulas  as  pubhshed  by  Thomas,  Tate,  Wroughton.) 
Although  the  character  in  rattus  and  norvegicus  (3 — 3  =  12)  is  rather  extreme 

compared  with  the  o — 2=4  formula,  it  will  be  seen  that  intermediate  cases 
exist  throughout,  from  the  one  to  the  other.  It  thus  becomes  clear  that  no 
genus  based  primarily  on  mammary  formula  can  be  retained,  unless  the  character 
has  with  it  other  aberrant  characters,  which  are  not  shared  by  the  present  genus. 

It  is  interesting,  in  fact,  to  note  the  characters  given  to  the  genus  Rattus  by 
various  authors  in  their  keys  to  the  Rats  of  any  given  country. 

In  St.  Leger,  Key  to  African  Rodents,  1931,  Rattus  is  keyed  as  with 

"Mammae  2 — 3  or  3 — 3  =  10  or  12  (see  table  above!),  tail  moderate  or  long, 
naked  or  sparsely  haired,  skull  with  straight  or  curved  anterior  border  to 

zygomatic  root,  M.i  with  five  roots." 
In  Wroughton,  Indian  Mammal  Survey,  Rattus  is  keyed  as  "Mammae 

more  than  6;  toothrow short,  less  than  10  mm.,"  against  " Cremnomys"  (mammae 
I — 2  =  6).  But  later,  in  the  same  key,  we  learn  that  Rattus  blanfordi,  one  of  the 
Indian  species,  actually  has  the  mammae  i — 2=6! 

In  Vinogradov,  Rodents  of  the  U.S.S.R.,  Rattus  appears  to  be  distinguished 

from  the  other  genera  (except  .\esokia)  on  size;  "length  of  body  in  adult  more 
than  130  mm.,"  although  outside  the  area  there  are  many  Rattus,  as  concolor, 
which  may  be  as  low  as  100  mm.  head  and  body  in  adult. 

In  Riimmler,  Muridae  of  New  Guinea,  193S,  the  only  characters  of  the 

slightest  value  appear  to  be  that  in  Rattus,  as  against  " Stenomys"  {=Rattus), 
the  bullae  are  strongly  inflated,  instead  of  "smaller,"  and  the  rostral  part  of 



the  skull  is  shorter  and  broader.  In  " Sieiiomys"  he  includes  the  species 
leucopus.  But  according  to  Tate,  the  ringens  group  {=leucopus  group;  ringens 
being  a  race  of  leucopus  according  to  Rummler),  the  bullae  against  occipitonasal 

percentage  is  15-18,  whereas  in  the  rattiis  group,  which  also  occurs  in  New 

Guinea,  the  same  percentage  is  17-20;  it  will  thus  be  seen  that  the  two  "genera" 

Fig.   10.    Rattus  rattus  rattus,  Linnaeus. 

B.M.  No.  1.6.3.7,  S\    ■   21- 

of  Rummler  overlap;  and  what  this  author  proposes  to  do  with  the  numerous 

species  of  Rattus  occurring  outside  New  Guinea,  which  give  a  lower  percentage 

than  in  "  Stenomys,"  as  miilleri  group,  ediuardsi  group,  rajah  group,  leptiinis, 
bartelsi,  and  others,  is  not  clear. 

In  other  words,  the  characters  of  this  genus  are  in  nearly  every  case  different 

in  one  country  from  what  they  are  in  another,  in  order  that  some  group,  quite 
indistinguishable  from  the  genus  Rattus  as  a  whole,  may  be  retained  under 
another  name  in  each  given  country. 



Cranial  characters. — Typically,  as  in  R.  rattus,  the  skull  shows  moderate 
interorbital  constriction,  strong  supraorbital  ridges,  which  extend  backwards 

over  the  braincase,  large  interparietal,  and  relatively  broad  braincase.  Zygomatic 
plate  moderate,  slightly  cut  back  above;  as  a  rule  not  very  strongly  so.    Incisive 

Rattus  rattus  rattus,  Linnaeus. 
B.M.  No.  1.6.3.7,  3;  X  2j. 

Fic.  12.  A.  Rattus  r.^ttus,  Linnaeus  ;   B.  Rattus  norvegicus,  Berkenhout. 
Cheekteeth  :    :<  5. 

foramina  rather  long,  terminating  about  on  a  line  with  first  molars.  Posterior 
part  of  palate  extending  slightly  behind  I\1.3.  Bullae  of  moderate  or  largish  size. 

I'he  braincase  is  narrowed  in  norvegicus,  and  rarely  in  other  forms,  as,  for 
example,  nathittatus.  In  norzegiciis,  the  zygomatic  plate  is  more  projected 
forwards  than  is  usual.  Conversely  in  some  species,  as  leptiirus,  cha,  and  others, 

it  is  almost  straight  anteriorly.    The  supraorbital  ridges  are  relatively  very  weak 



or  almost  absent  in  bozcersi  (a  large  form);  in  elia,  and  in  several  Australian 

species,  as  fiisdpes,  etc.  The  incisive  foramina  vary  greatly.  In  liitreoltis  they 
are  much  narrowed;  in  the  rajah  group  they  are  shortened  and  specialized; 

in  inflalus  they  are  much  broadened.  The  bullae  are  strongly  inflated  in  the 
Australian  tuimcyi  group,  and  in  some  other  forms,  as  blanfordi  and  evcrct/i. 
On  the  other  hand,  they  are  very  strongly  reduced  in  some  members  of  the 

edzvardsi  group.  Except  in  the  rattiis  group  and  iwrregicus,  the  palate  very 
generally  does  not  extend  behind  the  posterior  molars.  Further  details  will  be 
discussed  below. 

Teeth. — Incisors  various,  but  not  pro-odont,  except  in  berdmorei  and 
vianipidus.  Lower  incisor  root  as  a  general  rule  not  showing  very  much  on 

the  mandible,  and  never  extreme  in  this  character.  M.i  typically  five-rooted; 

three-rooted  in  rajah  and  surifer;  four-rooted  in  other  species,  as  noted  below. 
Typically,  M.3  is  little  reduced.  M.i  with  eight  cusps,  the  outer  row  moderately 
developed,  the  general  effect  tending  to  become  simple,  though  less  so  in 
rattiis  and  norvegiciis  than  in  many  forms.  M.2  with  T.i  strong,  T.3  most 

often  vestigial  or  absent,  T.4,  5,  6,  and  T.S  and  9  present.  T.3,  the  antero- 
external  cusp,  sometimes  tends  to  become  strongly  reduced  in  the  first  molar, 
as  in  R.  norvegiciis,  and  in  many  species  of  the  rajah  group.  M.3  normally 
with  three  laminae  traceable,  the  first  consisting  of  T.i  only,  the  posterior 

narrowed,  and  small.  The  dentition  is  very  heavy,  with  thick  cusps,  in  some 

Australian  types,  as  ftiscipes  and  lutreolus,  but  there  is  no  extreme  angularity 

of  cusps  such  as  characterizes  many  "complex-toothed"  African  genera.  Teeth 
strongly  hypsodont  in  htzonkus,  bagoptis,  lutreolus.  In  the  progressive  division 
of  Tate,  containing  the  Indo-Malayan  confucianns,  cremoriventer,  zvhiteheadi, 
edzvardsi,  rajah,  lepturus,  and  bartclsi  groups,  there  is  a  tendency  for  the  molars 
to  lose  all  cusps  in  the  adult,  or  more  or  less,  and  for  strong  reduction  of  M.3. 
In  blanfordi,  macleari,  nativittatus,  cutchicus  groups,  and  legaius,  the  molars  are 
more  complex  and  angular  than  is  usual.  In  macleari  and  haluensis,  a  small 

posterointernal  cusp  may  be  traceable.  Lower  molars  as  a  rule  without  special 

peculiarity;  outer  subsidiary  cusps  may  be  present  or  absent;  terminal  heel  ot 
M.I  and  M.2  usually  developed. 

Bullae. — The  following  table  shows  the  percentage  of  bullae  against  occipito- 
nasal  length  in  the  various  groups,  and  indicates  intermediates  between  every 
extreme ; 

liiNiHvi  group  ..... 
berdmorei        ...... 

blanfordi         ...... 

raitus  group  ...... 

fuscipes  group  ..... 
norvegiciis       ...... 
.xanlhurus,  members  with  larger  bullae 

concolor  group  ..... 
cutchicus  group        ..... 
Stella  group    ...... 
verrcauxi  group       ..... 

20- 

24  per 
19    .. 
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17- 
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'7- 
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1(1 

■5- 
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17     ■■ 
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IS 
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12 

1 1-14 
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cunfucianiis  group 

chrysocomtis  group 
coucha  group 
botversi . 

tullberg! 
coelestis 

leucopus  group 
verecundus  group 

cremorir enter  group 
tvhiteheadi  group 

lepturus  group 
bartelsi 

dominator 
nativittatiis     . 
macleari 

miiUeri  group 

longicaudatus . 
rajah  group    . 
edtvardsi  group 

External  characters. — The  external  characters  are,  as  might  be  expected, 
variable.  Typically,  as,  for  example,  R.  rattus,  they  present  the  following 
features.  Build  rather  thickset.  Hindfoot  terrestrial;  D.2,  3,  and  4  subequal 
and  longest;  D.5  reaching  well  past  base  of  D.4;  hallux  moderate,  shorter  than 
D.5.  Forefoot  with  D.3  and  D.4  longest,  next  D.2;  D.5  not  strongly  reduced 
as  a  rule.  Fur  harsh.  Tail  relatively  long,  not  well  haired,  but  not  with  the 

great  scarcity  of  hairs  found  in  such  genera  as  Uromys.  Ear  medium.  Plantar 
pads  6.  R.  rtorvegiciis  usually  has  the  tail  shorter  than  the  head  and  body.  In 
a  very  large  number  of  forms,  it  is  considerably  longer,  and  may  be  extremely 

lengthened,  as,  for  e.xample,  in  lepturus.  As  a  general  rule,  no  e.xtreme  digit 
reduction  takes  place  as  regards  the  hallux  and  D.5  of  the  hindfoot;  but  in  the 

rajah  group,  D.5  very  generally  does  not  reach  past  the  base  of  D.4,  and  in 
the  type  of  R.  moi,  the  foot  is  scarcely  to  be  distinguished  from  the  Arvicanthis 

tj'pe.  The  hindfoot  is  considerably  modified  for  arboreal  life  in  the  crernori- 

venter  group,  and  may  be  more  or  less  of  arboreal  t}-pe  in  the  confucianus  group, 
and  apparently  in  several  Indo-Malayan  representatives  of  the  rattus  group. 
1  have  not  seen  R.  beccarii,  from  Celebes,  which  is  said  by  Tate  to  have  the 

foot  much  specialized  for  arboreal  life.  The  R.  concolor  group  is  characterized 
by,  for  the  genus,  very  small  size,  with  head  and  body  in  the  neighbourhood 
sometimes  of  100  mm. ;  the  tvhiteheadi  rats  are  not  much  larger.  In  the 

R.  sabanus-edwardsi  group,  the  size  becomes  largest  for  the  genus,  with  a  head 
and  body  up  to  290  mm. 

The  fur  is  densely  spiny  in  some  members  of  the  rajah  group,  most  members 
of  the  leucopus  group,  and  the  ichiteheadi  group.  On  the  other  hand,  it  is 
extremely  thick  and  soft  in  R.  eha,  R.  lepturus,  R.  bartelsi,  some  of  the  Celebes 
chrysocomus  group,  and  many  Australian  species,  such  as  fuscipes.  The  foot  is 

strongh'  narrowed  in  bartelsi,  and  in  fratrorum  (chrysocomus  group).    The  tail 
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is  very  naked  in  R.  madcari  and  R.  mitivittalus,  from  Christmas  Island,  being 
not  unlike  that  of  Uroinvs  in  these  species.  Further  details  will  be  discussed 

when  dealing  with  the  groups. 
A  few  notes  may  be  added  on  the  main  characters  of  each  specific  group. 

It  will  be  more  convenient  to  deal  first  w'ith  the  twenty  odd  groups  which  occur 
in  the  Indo-Malayan  region,  three  of  which,  rattiis.  iiorregiciis.  and  ciiiifiiciamis, 
have  penetrated  into  the  Palaearctic  region. 

1 .  haliieiisis  group.     Incertae  sedis.     So  far  as  the  British  Museum  is  con- 
cerned, two  skulls  only  are  represented:  type  of  halitensis  and  type  of 

kuriuchi.  In  both  of  these  a  small  posterointernal  cusp  is  traceable  in 

M.I.  In  hahicnsis,  an  old  specimen,  this  cusp  is  not  present  in  M.2; 
in  korinchi,  it  is  quite  well  developed  in  both.  This  feature  leads  me  to 
believe  that  if  a  large  series  came  to  hand,  and  it  proved  to  be  a  constant 
character,  the  species  would  require  generic  separation  from  Ralliis; 
but  for  the  moment  so  few  are  available  that  the  question  must  wait 
until  more  come  to  hand.  The  species  do  not  agree  either  with  Apudemus 

or  Leiionivs,  the  two  most  generalized  and  Rattus-Yike  of  the  "postero- 
internal series"  of  genera,  but  appear  otherwise  to  belong  to  the  present 

genus. 
Tate  treats  the  species  as  members  of  the  rattiis  group,  and  states 

that  the  mammae  of  baluensis  are  2 — 3  — - 10.  Fur  rather  soft.  (Sumatra, 
Borneo.) 

2.  macleari  group.    The  skull  is  without  extreme  peculiarity.     The  molars 

are  complex,  more  or  less  Lenomys-Wke,  the  cusps  rather  sharply  pro- 
jecting from  each  other,  the  outer  ones  well  developed  and  pointing 

outwards;  something  after  the  manner  of  Lenomys,  or  Dacnomys.  In 
five  out  of  eight  skulls  examined,  a  vestigial  posterointernal  cusp  may 
be  traced  in  M.i  and  M.2.    The  teeth  are  quite  hypsodont. 

Bullae  rather  small.  Mammae  o — 2=4.  Large  forms;  up  to  228 
head  and  body,  or  perhaps  more.    Foot  relatively  long.    Tail  very  naked. 

One  species:  macleari,  from  Christmas  Island,  south  of  Java.  Tate 
regards  it  as  a  member  of  the  xanthurus  group,  but  the  dentition  is 
altogether  too  complex,  and  the  presence  (sometimes)  of  a  vestigial 
posterointernal  cusp  suggests  that  it  is  more  primitive  than  in  most 
other  Rattiis. 

I,,  iiativittatus  group.  Braincase  tends  to  be  rather  narrow,  and  reminiscent 

of  that  of  iiorrcgiciis.  M.i  evidently  five-rooted.  Cheekteeth  more  com- 
plex and  angular  than  is  normal  in  Rattiis,  but  the  posterointernal  cusp 

is  suppressed.  Mammae  o — 2=4.  Tail  naked,  of  the  mosaic-form 
found  in  Uroinvs  and  Melomys,  but  teeth  widely  different  from  those 

genera,  and  skull  quite  as  in  typical  Rattiis.  Large  forms.  Lip  to  265 
head  and  body.    Claws  relatively  large. 

One  species:  nativittatus,  from  Christmas  Island,  south  of  Java.  One 
of  the  more  aberrant  members  of  the  genus;  but  more  like  normal  Rattiis 
dentallv  than  is  macleari. 
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4.  hUinJurdi  group.    Zygomatic  plate  more  strongly  cut  back  above  than  is 
usual.  Bullae  very  large,  aljout  19  per  cent  of  occipitona.sal.  Palate 
extending  to  just  behind  M.3.  Molars  with  cusps  quite  prominent, 
angular  and  the  outer  row  projecting  outwards,  not  far  from  macleari 
type  (but  no  posterointernal  traceable,  as  is  normal);  M.3  rather  small. 

Mammae  i — 2  =  6.  Relatively  large;  up  to  195  mm.  head  and  body, 
or  perhaps  more.  D.5  hindfoot  rather  long;  tail  longer  than  head  and 
body,  relatively  well  haired. 

One  species:  blanfordi,  from  Peninsular  India,  which,  as  has  been 
pointed  out  by  Thomas  and  Hinton,  is  a  more  complex  or  angular 
toothed  type  than  is  normal  in  Raltiis. 

5.  cutchicus  group.  Skull  quite  like  that  of  a  small  blanfordi,  e.xcept  that 
the  bullae  are  smaller,  the  zygomatic  plate  not  much  cut  back  above, 
and  the  palatal  foramina  are  longer,  tending  to  penetrate  between  the 
front  molars  (this  is  a  somewhat  variable  character  in  blanfordi,  though 
it  is  not  extreme  as  in  the  present  group).  Molars  near  blanfordi,  rather 
broad  in  appearance;  M.3  rather  reduced.  Size  smaller  than  in  blanfordi 
(105-149  mm.  head  and  body).  ]\Iammae  i — 2  =  6.  Tail  normallv  longer 
than  head  and  body,  quite  well  haired.  D.5  relatively  long;  hindfoot 
appears  somewhat  arboreal. 

R.  cutchicus  and  allies,  Peninsular  India  =the  genus  " Cremnomvs" 
of  Wroughton.  The  group  \\as  originally  described  as  an  ally  of  Mil- 
lardia,  and  compared  with  it;  and  every  character  placed  against 

"  Cremnomys"  by  Wroughton  is  a  typical  Rattus  character  (plantar  pads 
6;  fifth  hindtoe  not  reduced;  tail  long;  molars  normal).  The  group  is, 
in  fact,  I  think,  composed  of  small  allies  of  blanfordi,  bearing  much  the 
same  relationship  to  the  latter  that  the  smaller  R.  niobe  group  bears  to 
the  larger  R.  vereciindus  in  Xew  Guinea. 

6.  caniis  group.     R.   canus,   from   Pulau   Tuangku    (Sumatra),   Java,    and 
Southern  Malay  Peninsula,  and  R.  legatus  from  Liukiu.  R.  legatus  only 
has  been  seen,  the  type  skull  of  which  lacks  bullae.  Rather  large  form; 
supraorbital  ridges  very  hea\'y;  zygomatic  plate  stiaight  anteriorly; 
molars  complex,  of  same  general  type  as  macleari  (but  no  posterointernal 
traceable);  M.3  little  reduced;  lower  molars  complex,  with  large  outer 
subsidiary  cusps.  R.  legatus  has  thick  fur,  intermixed  with  which  are 
spines.  The  tail  is  very  well  haired  for  a  member  of  this  genus.  Plantar 

pads  6. 
R.  canus  was  originally  described  as  a  new  genus,  "Lenot/irix,"  but 

Kloss  and  other  authors  have  regarded  it  as  a  synonym  of  Rattus. 
Thomas  described  legatus  as  a  Lenothrix,  but  later  on  the  trivial  character 

of  the  heavier  braincase  separated  it  as  " Diplothrix."  It  appears  to  be  a 
well-ditferentiated  species  of  more  complex-toothed  Rattus.  I  have  no 
notes  on  the  mammary  formula. 

After  the  above  six  species  or  groups  we  pass  to  those  more  normal  groups 
ot  Rattus  in  which  the  molars  are  not  angular,  as  a  rule  only  moderately  heavily 
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cuspidate,  or  in  some  cases  are  becoming  strictly  simple,  though  within  any  of 
the  larger  groups  below  may  be  some  forms  which  will  occasionally  approach 
those  above. 

7.  rattus  group.    The  skull  of  this  group  (taken  as  typical  of  the  genus), 
has  already  been  described  above.  The  molars  are  moderately  cusped 
in  the  young,  not  excessively  heavy;  and  the  cusps  on  the  laminae  in 
adult  teeth  tend  to  fuse  into  each  other  to  a  certain  degree.  The  group 
seems  intermediate  between  the  above  described  more  angular  types, 

and  such  forms  as  cremoriventer  group,  etc.,  which  are  nearer  the  Urotnys 
type  of  dentition. 

The  bullae  are  relatively  large  (17-20  percent  of  occipitonasal  length). 
M.3  little  reduced  comparatively  (25  per  cent  of  molar  crown  series, 

55  per  cent  of  M.i,  Tate). 
Tail  usually  longer  than  head  and  body,  but  not  always  so. 

Mammae  3 — 3  =  12  or  2 — 3  =  10.  Moderate-sized  forms  as  a  rule, 
144  mm,  head  and  body  or  more,  usually  under  200,  but  in  some  cases 

more  (to  230).  The  foot  in  some  Indo-Malayan  representatives  of  the 
group  has  an  arboreal  appearance.  The  external  characters  of  R.  rattus 
have  already  been  dealt  with. 

This  group  is  principally  Indo-Malavan,  though  a  few  races  of  R. 
rattus  have  become  more  or  less  cosmopolitan.  In  the  list  which  follows 

(list  of  named  forms),  in  this  and  all  the  other  larger  Indo-Malayan 
groups  I  have  followed  the  classification  of  Tate,  who  has  allocated  to 

these  various  groups  almost  all  the  named  species.  There  are  many 

species  from  Indo-Malayan  area  which  are  described  binomially  by 
American  authors,  many  of  which  will  probably  prove  to  be  merely 

insular  subspecific  representatives  of  the  better-known  species.  Above 
all,  this  is  apparent  in  the  Philippine  Islands,  very  few  of  the  numerous 
forms  of  which  are  represented  in  London.  To  the  rattus  group  belongs 
apparently  vicercx  and  its  ally  turkestanims;  and  Tate  places  the  species 
i^estri  in  the  group,  from  New  Guinea;  though  perhaps  it  might  be  a 
member  of  the  tunneyi  group.  Also  flazipectus  from  China  appears  to 

conform  to  the  rattus-group  type;  while  losea  (Formosa)  and  tanezumi 
(Japan),  are  provisionally  referred  here,  though  I  have  no  notes  of  the 
mammary  formula  of  either,  and  the  cusps  of  the  molars  of  both  appear 
to  tend  to  be  more  heavy  than  is  normal. 

8.  norvegicus  group.    R.  norvcgicus  differs  from  R.  rattus  in  the  relatively 

shorter  tail,  which  is  shorter  than  the  head  and  body,  in  the  more  nar- 
rowed braincase,  the  outline  of  which  is  distinguishable  at  a  glance,  and 

in  the  more  reduced  anteroexternal  cusp  of  M.i.  In  two  specimens 

seen  there  are  traces  of  an  extra  front  lamina  to  M.i,  as  in  many  Aus- 
tralian species.  M.x  is  five-rooted.  The  z.ygomatic  plate  is  more  strongly 

cut  back  above  than  is  usual. 

Mammae  3 — 3  =12. 

Notwithstanding  the   abo\'e-mentioned   diflerences.   jmrregicus  and 
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rattus  agree  in  very  many  essential  characters.  I  am  of  the  opinion  that 
the  two  forms  are  closely  related.  Tate  refers  the  norvegicus  Rats  to  the 
rattus  group.  It  is  more  than  clear  that  there  can  be  no  question  of 
subgeneric  recognition  between  them  (Miller,  1923,  refers  the  two  species 
to  distinct  subgenera),  unless  almost  every  group  recognized  here  receives 

a  new  subgeneric  name.  The  whole  of  Tate's  "progressive  division," 
for  instance,  are  much  more  widely  separated  from  rattus  than  is  nor- 

vegicus, and  the  same  applies  to  many  Celebes  and  Australian  groups  of 

Tate's  "primitive  division,"  or  so  it  seems  to  me. 
R.  norvegicus  is  more  or  less  cosmopolitan,  but  seems  to  be  primarily 

Palaearctic ;  in  the  group  is  included  the  closely  allied  Chinese  hutniliatus, 
and  a  few  forms  described  by  Miller  from  the  Nicobar  Islands  (not  seen), 

as  "not  remote  from  norvegicus";  also  tyrannus,  which  is  included  by 
Taylor  in  the  norvegicus  group,  from  the  Philippines. 

9.  concolor  group.    Cranially  and  dentally  like  the  rattus  group;  but  size 
much  smaller  (about  100  to  140),  and  mammae  2 — 2=8.  Tail  as  a  rule 
longer  than  head  and  body.  Some  of  the  smallest  members  of  the  typical 
subgenus. 

Burma,  Sumatra,  Java,  Borneo,  Celebes,  Philippines,  New  Guinea, 
Fiji,  Hawaii. 

10.  miilleri  group.  Differing  from  the  rattus  group  as  follows:  usually 
larger  in  size  (though  the  measurements  may  overlap  in  large  members 
of  rfl//i/^  group) ;  about  180-222  mm.  head  and  body.  Mammae  2 — 2=8. 
Molars  rather  hea\'y.  Typically,  bullae  strongly  reduced  (about  12-14 
per  cent  of  occipitonasal  length).  However,  in  jarak  and  villosus  the 
bullae  are  less  reduced. 

Burma,  Malay  Peninsula,  Sumatra,  Java,  Borneo. 

11.  xanthiirus  group.  This  assemblage,  from  the  Philippines  and  Celebes, 
does  not  altogether  give  the  appearance  of  a  natural  group.  Further 
work  may  suggest  the  desirability  of  splitting  it.  Few  forms  are  repre- 

sented in  the  British  Museum;  I  have  seen  only  xanthiirus,  marmosurus, 
lusonicus,  bagopus,  dominator,  everetti,  albigularis,  celebensis  and  callitrichus. 

So  far  as  seen  the  molars  are  rather  heav)-,  and  are  well  cusped  in 
the  young,  though  in  some  cases  the  cusps  wear  down  in  the  adult.  The 
size  is  usually  large  (187-260  mm.  head  and  body).  The  bullae  may  be 
very  large  (16-18  per  cent  occipitonasal,  Tate),  or  relatively  small 
(12-13  per  cent,  dominator).  According  to  Tate,  "three  well-marked 
types  can  be  noticed,  the  bontanus  type  which  approaches  the  rattus 
group  in  its  arched  skull,  but  nevertheless  differs  by  its  large  teeth,  long 
palatal  foramina,  and  small  bullae;  the  xantliurus  type,  with  smaller 
teeth,  larger  bullae,  and  larger  foramina;  and  the  dominator  type,  with 

moderately  large  teeth,  small  bullae,  and  quite  small  foramina."  The 
mammae  may  be  2 — 2=8,  i — 2  =  6,  or  o — 2=4,  according  to  Tate. 

R.  luzonicus  and  R.  bagopus  have  been  referred  to  Mearns'  genus 
" fhdlimus,"  which  Thomas  has  shown  to  be  a  synonym  of  Rattus; 



" Btilliwiis"  is  regarded  by  Taylor  and  Hollister  as  retainable  on  account 
of  the  hypsodont  teeth  and  peculiar  mammary  formula;  but  a  glance 

at  the  table  above  will  show  that  the  formula  i — 3=f^  is  by  no  means 
unknown  elsewhere  in  the  genus,  occurring  in  the  hojfmani  group  of 
Celebes,  and  in  rogersi,  from  the  Andaman  Islands,  while  the  molars  do 
not  appear  to  me  to  be  more  hypsodont  than  is  the  case  of  the  Australian 
species  lutreohis.  R.  hisonictis  is  referred  by  Tate  to  the  present  group. 

This  author  also  refers,  in  addition  to  the  above-mentioned  forms, 
faceliis,  haiiiattis,  taerae,  toiidaniis,  arctiatiis,  salocco,  microbiiUatus, 

ptinicans,  tagtihixensis,  albignlaris,  and  gala  to  the  present  group. 
Many  of  the  forms  referred  to  this  group  have  thick  soft  fur. 

The  zygomatic  plate  is  rather  strongly  projected  forwards  in 
duntinator. 

The  molars  of  adult  luzonicus  appear  simplified  and  scarcely  cuspidate. 

12.  Iioffmaiii  group.  This  group,  from  Celebes,  does  not  appear  to  be  repre- 
sented in  London.  The  bullae  are  smaller  and  the  molars  larger  than 

in  the  lattiis  group,  and  the  mammary  formula  is  i — 3=8  (Tate).  See 
note  at  end  of  List  of  Named  Forms,  p.  215. 

13.  chrysocomus  group.  Celebes.  Very  few  of  these  are  represented  in 
London.  The  supraorbital  ridges  appear  rather  weak.  The  molars  are 
heavier  than  in  ratfiis  group,  according  to  Tate;  the  rostrum  long,  in 

old  specimens  becoming  wide  and  heavy.  Mammae  o — 2  =4.  Foot  long 
and  narrow. 

Head  and  body  145-198  mm.  (from  Tate's  measurements). 
In   this   group   Tate    includes  fralroriini.   andracsi,  penltiis,   ralliis, 

brevimolaris,  nigellus,  all  from  Celebes. 

14.  coelestis  group.  R.  coelestis  from  Celebes=the  genus  "Bunomys"  of 
Thomas.  This  is  shown  by  Tate  to  be  probably  no  more  than  a  slightly 

specialized  offshoot  of  the  chrysocomus  group;  "this  genus  seems  to 
comprise  merely  offshoots  of  the  Rattus  chrysocomus  group  which  have 
become  slightly  fossorial,  as  indicated  by  their  lengthened  claws.  The 
adult  skull  possesses  the  lengthened  rostrum  with  tendency  to  expansion 
at  its  anterior  end  and  the  widened  posterior  portion  of  the  braincase 

as  well  as  a  sloping  zygomatic  plate,  all  of  which  characters  appear  in 

the  chrysocomus  group"  .  .  .  "it  appears  that  the  Mengkoka  torm  koka 
constitutes  a  geographical  race  differing  from  true  coelestis  in  being 
smaller,  with  a  smaller  hindfoot,  and  shorter  claws  (thus  becoming 

annectant  with  the  chrysocomus  group  of  Rattus).  .  .  ."  .'According  to 
Tate,  the  interparietal  mav  be  reduced.  Thomas  suggested  that  the 

group  is  allied  to  " Stcwmiys"  (vcrecumlus  and  niohe  groups)  of  New 
Guinea,  but  Tate  does  not  agree  with  this  assumption.  Nevertheless 
the  skulls  of  the  two,  both  rather  extreme,  resemble  one  another  to  a 

considerable  degree. 

Mammae  o — 2  =  4.  It  mav  be  mentioned  that  the  development  of 

the  foreclaws  (one  of  the  main  c'aaracters  for  the  genus  of  Thomas)  is 
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very  slight  compared  with  really  fossorial  Rodents  as  Notiomys,  Pro- 
metbeomys,  Myospalax,  etc. 

Mead  and  body  14S  (type  specimen);  or  up  to  178  from  Tate's measurements. 

Although  some  of  the  groups  occurring  in  Australasia  are  included  in  the 
present  division  of  Rattiis  by  Tate,  it  is  more  convenient  to  deal  with  these 
later,  and  pass  now  to  that  section  of  Rattus  which  Tate  regards  as  more  pro- 

gressive than  the  forms  mentioned  above.  As  characters  mentioned  by  Tate 

for  this  division  are  the  "varyingly  marked  degrees  of  reduction  of  I\1.3  (the 
length  of  the  crown  of  I\1.3  varying  from  38  to  50  per  cent  of  length  of  crown  of 
M.i);  marked  reduction  in  size  and  change  in  form  of  the  bullae,  which  rarely 
exceed  15  per  cent  of  the  occipitonasal  length;  tendency  towards  development 

of  short  palatal  foramina,  pointed  at  the  front  and  widely  rounded  behind." 
However,  it  must  be  noted  that  some  forms  of  the  primitive  division  of 

Tate  just  dealt  with,  such  as  the  mulleri  group,  and  dominator,  have  bullae  as 
reduced  as  in  this  division.  Tate  also  states  that  the  mammarv  formula  2 — 2  =  8 
is  constant  throughout  this  group  (or  less  than  8  in  some  cases) ;  but  an  exception 
to  this  appears  to  be  the  Indian  species  inackenziei,  described  as  near  bowersi 
(which  Tate  refers  to  the  edtvardn-sabanus  group),  but  which  has  the  mammae 
3—2  =  10. 

15.  confucianus  group  (=the  hiiarig  group  of  Tate).  As  indicated  above, 
l\1.3  is  reduced,  more  so  than  is  usual  in  the  groups  treated  above. 

The  bullae  are  15-17  per  cent  of  occipitonasal  length. 
This  group  contains  a  large  number  of  forms ;  some,  such  as  fiil- 

vescens,  appear  to  be  more  or  less  without  clear  cusps,  and  near  the 
simple  type  of  tooth,  in  all  seen ;  confucianus  usually  has  cusps  more  or 
less  apparent.  R.  andersoni,  which  is  thought  by  Thomas  to  be  near 
this  type  of  animal,  appears  to  have  rather  heavily  cusped  molars  (too 
heavily  cusped  for  the  present  group),  though  M.3  is  small.  The  bullae, 
however,  are  about  as  in  the  present  group. 

The  status  of  this  species  seems  somewhat  doubtful.  In  a  specimen 
of  niveiventer,  M.  i  appears  four-rooted,  but  in  confucianus  it  is  five-rooted. 

The  size  is  moderate  (about  108-178  head  and  body).  The  tail 
usuallv  longer  than  head  and  bodv. 

Mammae  2 — 2  =  8?  Often  in  this  group,  the  foot  is  more  or  less 
of  arboreal  type,  with  rather  long  D.5.  The  fur  may  be  soft  or  spiny, 
even  within  the  same  species.  Tate  states  that  the  group  comprises  two 

sections,  "the  more  typical,  containing  huang  and  fulvescens,  has  mixed 
black  and  cinnamon  coloured  upper  pelage  with  self-coloured  whitish 
underparts;  the  other,  confucianus  and  allies,  which  occurs  only  in  the 
northern  part  of  the  range  of  the  group  (China),  has  fuscous  upperparts, 
and  beneath  is  white." 

The  group  ranges  into  Palaearctic  China  (Tibet,  Shantung,  Shensi, 
Chihli),  also  in  Nepal,  Burma,  Sumatra,  Java,  Borneo.  The  main 
species  are  confucianus,  niveiventer,  huang,  fulvescens,  andersoni,  the  status 

6 — Living  Rodents — II 
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of  which  is  described  above,  and  perhaps  miisschenbroekii,  which  Tate 

regards  as  intermediate  in  foot  structure  between  this  group  and  the 
rojah  group. 

The  skull  resembles  that  of  the  rajah  group,  including  the  formation 

of  the  palatal  foramina.  R.  lim;  also  seems  to  belong  here,  on  foot 
structure,  rather  than  with  the  cremoriventcr  group  as  suggested  by  Tate. 

Other  species  are  excelsior  and  ciiltiiratiis  (according  to  descriptions),  and 
those  referred  to  the  group  by  Tate,  which  are  listed  below. 

i6.  cremoriventer  group.  M.i  appears  five-rooted.  The  teeth  of  all  seen  with 
one  exception  are  of  simple  laminate  type. 

Zygomatic  plate  nearly  straight  anteriorly.  M.3  reduced,  and 

braincase  broad,  as  in  last  group.  Rather  small;  about  125-153  head 
and  body.  Feet  considerably  modified  for  arboreal  life;  fur  sometimes 

spiny.    Tail  long,  pencilled  terminally. 
Siam,  Sumatra,  Java,  Borneo. 

Tate  suggests  that  R.  beccarii  (not  seen),  from  Celebes,  may  be 

derived  from  this  group.  (Mammae  i — 2  =  6,  and  feet  said  to  be  highly 
specialized  for  arboreal  life.) 

17.  whitehcadi  group.  A  group  of  small  Rats,  with  so  tar  as  seen  molars 

quite  simplified;  M.i  four-rooted  (asper);  skull  like  the  two  preceding 
groups.  Tail  subequal  in  length  to  head  and  body;  head  and  body 

98-133  mm.    Usually  spiny. 
Siam,  Sumatra,  Borneo,  Celebes. 

18.  bacodon  group.  Like  the  last,  but  toothrow  unusually  reduced,  less  than 

14  per  cent  of  condylobasal  length.    One  species  from  Borneo. 

19.  lepturus  group.  R.  lepturus  was  not  allocated  to  group  by  Tate,  who 

suggests  it  may  be  allied  to  the  eha  Rats.  Mammae  2 — 2  =  8.  The  fur 
is  very  soft.  The  tail  much  longer  than  the  head  and  body.  The 
zygomatic  plate  is  straight  anteriorly.  Bullae  strongly  reduced,  about 

13  per  cent  of  occipitonasal  length  (12-14  per  cent,  Tate).  In  all 
examined,  the  molar  cusps  are  obsolete,  the  teeth  simple.  D.5  hindfoot 

is  relatively  long;  the  foot  not  narrowed.  The  toothrow  is  unusually 

long  for  the  genus  (20  per  cent  or  more  condylobasal  length).  R.  lepturus. 

Java.    Head  and  body  124-170  mm. 
20.  eha  group.  Like  the  last  in  most  essential  characters,  but  differing  in 

the  fact  that  the  supraorbital  ridges  are  scarcely  developed,  the  toothrow 
shorter,  about  17  per  cent  of  condylobasal  length;  and  the  smaller  size 

(about  98-140  mm.).  The  bullae  are  roughly  14  per  cent  of  occipitonasal 
length.  Essential  external  characters  as  lepturus.  The  molars  originally 
are  moderately  cusped.  M.3  is  strongly  reduced  both  in  the  present 

species  and  lepturus.    R.  eha,  Sikkim  to  Yunnan. 

2 1 .  hartelsi  group.  Zygomatic  plate  tends  to  be  sloping  backwards  anteriorly, 
as  in  coelestis,  etc.,  and  infraorbital  foramen  rather  narrow.  Molars  with 

cusps  apparent,  not  completely  simple.  Bullae  strongly  reduced. 
Mammae  i — 2=6.     Hindfoot  long,  much  narrowed.     Head  and  body 
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135-178  mm.      Tail  not  much  longer  than  head  and  body,  rather  more 
naked  than  is  usual. 

This  species  is  not  allocated  to  group  by  Tate.  It  has  recently  been 
made  the  type  of  a  new  genus  Maxoniys  by  Sody,  but  does  not  seem  to 
be  more  differentiated  from  the  more  progressive  small  Rats  of  the  area 

than  is,  for  example,  eha  or  lepturus.  Sody's  characters,  namely  the 
number  of  rings  to  the  tail  25  to  the  centimetre,  more  than  in  other 
Javanese  Rats,  and  the  mammae  (six  instead  of  eight !)  are  much  too 
slight  for  generic  purposes.  Probably  if  all  the  Rats  belonging  to  the 

genus  were  examined  more  w-ould  be  found  with  similar  tail  characters ; 
see  note  on  R.  hellwaldi,  p.  218.  There  are  certainly  more  with  six 
mammae,  and  even  some  with  only  four. 

22.  rajah  group.  Rostrum  pointed,  braincase  broad,  supraorbital  ridges 
strong.  Zygomatic  plate  often  nearly  straight.  Bullae  very  small.  Palatal 
foramina  short,  in  front  of  toothrows,  specialized  in  form,  narrow  in 
front,  broad  behind.  Molar  cusps  as  a  rule  quite  clear;  in  many  examined 
T.3  the  anteroexternal  cusp  of  M.i  is  becoming  strongly  reduced,  as 
in  R.  iiorvegicus.  In  liellwaldi  there  is  a  fourth  cusp  on  the  inner  side  of 
the  second  lamina  of  M.i  and  M.2.  In  the  young,  the  molar  cusps  may 
be  quite  angular,  in  species  of  this  group.  M.i  is  three-rooted  in 
specimens  examined  of  rajah  and  surifer.  M.3  is  quite  strongly  reduced. 
Size  as  a  rule  larger  than  in  preceding  forms  (135  to  235  mm.  head  and 
body  approximately). 

In  injlatiis,  the  palatal  foramina  are  extremely  broadened.  There  is 
a  strong  tendency  in  this  group  for  the  outer  digits  of  the  hindfoot  to 
be  reduced,  which  culminates  in  R.  mot,  which  is  in  this  respect  more 
or  less  indistinguishable  from  the  condition  found  in  Arvicatithis.  This 
species  (type  skin  seen  only)  has  a  longer  hindfoot  than  is  normal  (25  per 
cent  head  and  body  length).  The  fur  is  normally  spinv  in  this  group, 
but  soft  in  helhealdi  from  Celebes,  which,  however,  agrees  in  foot 
structure  with  the  majority.  D.5  is  clearly  longer  than  the  hallux  in 
the  majority  of  the  rajah  Rats,  but  scarcely  reaches  past  the  base  of  D.4. 
Tate  suggests  that  the  animals  can  leap  somewhat.  This  group  is  very 
strongly  differentiated  from  typical  Rattiis,  both  in  foot  structure,  cranial 
characters  to  a  degree,  and  in  the  number  of  roots  of  M.i  (if  constant; 
every  specimen  examined  on  the  point  was  clearly  three-rooted);  and 
may  ultimately  be  subgenerically  separated.  Formosa,  South  China, 
Burma,  Malay  Peninsula,  Sumatra,  Java,  Borneo,  Celebes,  Philippines. 
The  main  species  are  surifer  and  rajah ;  coxingi  from  Formosa  is  referred 
to  this  group  by  Tate;  aho  panglima  from  the  Philippines;  as  indicated, 
mot,  iriflatus,  and  hellwaldi  appear  distinct  from  the  majority. 

23.  edviardsi-sabanits  group.  Large  Rats,  becoming  as  large  as  any  forms 
of  the  genus  (197-290  mm.  head  and  body).  Bullae  very  strongly 
reduced  (9-1 1  per  cent  of  occipitonasal  length).  Molars  cuspidate 
originally,  but  more  or  less  simple  in  adult;  M.3,  as  usual  in  this  section, 
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strongly  reduced.    In  a  young  specimen  of  sahamis,  M.i  is  five-footed. 
Mammae  normally  3 — 2  =  8. 

This  group  contains  edivarcisi,  vociferaiis,  sabainis,  and  others.  Osgood 
refers  several  forms  to  edwardsi  as  subspecies  (as  listed  below).  Southern 

China,  Burma,  Malay  Peninsula,  Sumatra,  Java,  Borneo. 
24.  bozwrsi  group.  This  is  referred  to  the  sabamis  group  by  Tate,  but 

differs  clearly  in  cranial  characters  (chief  of  which  are  the  proportionately 
very  weak  supraorbital  ridges);  the  differences  between  the  two  groups 
are  well  defined  by  Osgood,  Field  Mus.  N.H.  Zool.,  XVIII,  1932,  p.  312. 
In  addition  to  these  cranial  differences,  the  bullae  of  bowersi  and  allies 

are  considerablv  less  reduced  than  in  those  members  of  the  edzvtirdsi  group 

which  I  have  seen,  and  are  roughly  1 5  per  cent  of  the  occipitonasal  length. 

Mammae  2 — 2  =  8,  or  3 — 2  =  10  in  mackenziei.  South  China,  Siam, 
Burma.  Osgood  states  ferreocaniis  belongs  in  this  group,  but  has  smaller 
bullae.  R.  bowersi  is  a  large  form,  races  of  which  measure  up  to  280  mm. 
in  B.M.  material. 

25.  berdiiiorei  group.  A  small  group  of  Rats  from  Burma  and  Siam.  Incisors 

pro-odont  (elsewhere  in  the  subfamily  considered  a  generic  character; 
but  the  race  mackenziei  feae,  belonging  apparently  to  the  previous  group, 

also  shows  some  signs  of  the  character,  and  may  be  regarded  as  an 
annectant  form).  Lower  incisor  root  showing  on  mandible  more  than 

is  usual.  Bullae  large  (in  berdinorei),  about  19  per  cent  of  occipitonasal 
length,  but  appearing  much  smaller  in  manipulus.  Toothrow  rather 

reduced  in  berdinorei.  Head  and  body  182-210  mm.  Mammae  3 — 2  =  10. 
Two  species,  manipulus  and  berdinorei  only. 

Alany  of  the  species  listed  as  belonging  to  the  various  groups  are  not 

represented  in  London.  I  have,  when  possible,  checked  Tate's  results  and 
figures  on  the  many  species  that  are  represented;  his  classification  appears  for 
the  most  part  to  he  very  clear,  and  has  undoubtedly  gone  a  long  way  towards 
revising  this  enormous  genus. 

Australasian  Groups 

East  of  Celebes  and  the  Philippines,  only  two  of  the  above  groups  occur 

naturally  (other  than  introduced  House-Rats),  the  coiicolor  group,  which  ranges 
in  New  Guinea,  and  in  certain  Pacific  islands,  and  the  rattus  group,  which 

is  represented  by  gestri  in  New  Guinea.  There  are,  however,  five  specific 
groups  peculiar  to  the  area  in  question.  Of  these,  two  were  referred  by  Thomas 

to  a  genus  " Stenoinvs"  {verecmidus  and  niobe  groups.  New  Guinea);  one,  the 
hucopus  group  ( =the  ringcns  group  of  Tate,  ringens  being  regarded  as  a  race 
of  leucopus  by  Riimmler)  is  chiefly  in  New  Guinea,  though  also  occurring  in 

North  Australia,  and  is  referred  by  Riimmler  to  "  Steiiomys"  and  by  Tate  to 
the  less  progressive  division  of  Rattus  (i.e.,  that  in  which  rattus  group,  concolor 

group,  etc.,  are  placed).  Two  other  groups,  typified  by  tunneyi  and  fuscipes, 
are  mostly  Australian,  though  the  former  is  represented  in  New  Guinea.  Both 
are  evidently  considered  by  Tate  as  members  of  his  rattus  or  less  progressive 
division,  but  both  appear  to  be  rather  extreme  members  of  the  genus. 
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26.  leucopits  group.  The  supraorbital  ridges  are  in  some  cases  weak.  The 
rostrum  is  rather  pointed.  M.i  is  five-rooted.  Palate  extending  rather 
behind  M.3  (as  in  tiorvegiciis  and  rattiis).  Bullae  moderate  in  size,  about 

14-16  per  cent  of  occipitonasal  length.  M.3  is  not  strongly  reduced; 
the  teeth  arc  rattus-Wke,  quite  well  cusped.  Mammae  2 — 2  =  8  or 
I — 2  =  6  (Tate).  Fur  in  most  cases  spiny,  sometimes  densely  so.  Rather 
large;  head  and  body  about  175-252  mm. 

New  Guinea,  Ceram,  North  Australia.  All  forms  referred  to  this 
group  are  regarded  as  races  of  leticopus  by  Riimmler. 

27.  vereciindus  group.  This  and  the  following  group  constituted  the  genus 
Stenomys  of  Thomas,  having  as  its  main  distinguishing  character  the 

"slender  long  feet"  and  the  "long  smooth  muzzle."  But  the  muzzle 
and  skull,  though  a  little  extreme,  are  not  generically  distinct  from  Rattus; 
fratrunim,  bartehi,  confucianus,  eha,  lepturus,  ivhiteheadi,  all  may  be 
regarded  as  transitionary  types  towards  this  group  in  cranial  characters 
to  a  greater  or  lesser  degree.  The  hindfoot  does  not  seem  to  be  so 
narrowed  in  this  group  as  it  is  in  Rattus  fratronim  (chrysocomiis  group) 
znA  Rattus  bartehi.    M.i  five-rooted.    Mammae  i — 2=6. 

The  braincase  is  heavier  than  is  usual,  and  the  supraorbital  ridges 
are  very  weak  or  absent.  There  is  sometimes  little  interorbital  con- 

striction (particularly  in  the  smaller  niobe  group,  following);  the  zygo- 
matic plate  slopes  backwards  anteriorly,  as  in  coelestis,  and  is  often  much 

narrowed.  The  palate  extends  slightly  behind  the  last  molars.  The 
infraorbital  foramen  is  not  so  widely  open  as  in  Nesoromys,  which  has 

been  referred  to  "Stenomys,"  neither  is  the  palate  anything  like  so 
specialized  as  in  Nesoromys,  which  has  been  fully  discussed  elsewhere. 
The  molars  are  quite  well  cusped  and  inclined  to  be  rather  complex; 
M.3  is  moderate.  Tail  not  very  well  haired;  foot  narrow;  D.5  rather 
short.  Head  and  body  136-177  mm.;  hindfoot  not  under  30  (Riimmler). 
New  Guinea.    Plantar  pads  apparently  6. 

28.  niobe  group.  Like  the  last,  but  normally  considerably  smaller.  Head 

and  body  98-145  mm.;  hindfoot  not  over  29   (Riimmler).  New  Guinea. 
29.  tunneyi  group.  Placed  by  Tate  in  the  more  primitive  division  of  Rattus, 

and  characterized  as  follows :  bullae  largest  of  genus,  20-24  P^""  cent  of 
occipitonasal  length;  molars  broad,  large  and  hea^■}'.  Lower  incisor  root 
rather  prominent  on  mandible;  supraorbital  ridges  most  often  present, 

but  may  be  verj'  weak.  Frontals  often  more  constricted  than  is  normal 
in  the  genus.  Toothrows  often  longer  than  is  normal  in  the  genus  (the 

highest  measured  is  conatus,  20-9  per  cent  of  condylobasal  length). 
Palatal  foramina  long  and  narrow,  sometimes  extending  between  front 
molars.  M.3  is  smaller  than  M.2,  but  the  molars  are  sufficiently  hea\T 
to  be  reminiscent  of  the  Ariicantliis  type  in  some  cases.  ̂ LI  appears 
five-rooted.  In  a  young  specimen  of  culmorum,  traces  of  an  extra  lamina 
in  front  of  M.i  can  be  present.  The  tvpc  of  R.  mehilleiis  has  an  extra 
outer  cusp  on  the  second  lamina  of  M.i,  so  that  there  are  four  cusps  on 
this  lamina. 
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Mammae  3 — 3  =  '-,  "f  2 — 3  =  10  (Tate). 
Tate  refers  the  New  Guinea  species  brachyrliimis  to  this  group;  the 

following  appear  to  me  to  belong  to  it  (Australian  forms):  wooihvardi, 
lillosissiinus,  tiiiineyi,  cidmorum,  melvilleiis,  colletti,  conatiis,  sordidiis. 

Fur  normally  rather  coarse,  but  sometimes  ver^'  soft.  R.  rillosissimus 
appears  clearly  distinguishable  from  all  others  on  account  of  its  colour 

and  heavy  build.  Head  and  body  about  135-200  mm.  in  the  group. 
30.  fiiscipcs-liitreolus  group.  Differing  from  the  tunneyi  group  in  the 

following  characters:  except  in  lutreolus  and  assimilis,  very  generally  the 
supraorbital  ridges  are  obsolete  or  absent.  The  bullae  are  smaller 

(17-19  per  cent  of  occipitonasal  length).  The  fur  is  normally  very  soft. 
The  molars  are  on  the  whole  even  heavier  than  in  the  tunneyi  group, 
reaching  their  heaviest  in  lutreolus,  which  has  in  the  young  extremely 

heavily  cuspidate  molars  (for  the  genus),  though  in  this  species  the 
pattern  is  not  characterized  bv  angularity  of  cusps,  and  wears  down 

quickly  to  a  more  or  less  laminate  pattern;  the  teeth  are  strongly  hypso- 
dont.  rvl.3  is  relatively  large  through  the  group.  The  palate  tends  to 
be  narrowed.  The  toothrow  tends  to  be  longer  than  in  any  other 

Rattus  measured  (including  all  leading  species);  in  velutinus,  highest 

of  all  measured,  21-4  per  cent  of  condylobasal  length.  I  have  no  note 
of  the  mammary  formula  bevond  2 — 3  =  10  for  lutreolus  and  greyi  (Wood 

Jones);  Tate  states  that  in  the  assimilis  group,  w'hich  is  named  on  p.  522, 
but  not  dealt  with  in  his  paper  as  it  is  restricted  to  Australia  and 

Tasmania,  the  mammary  formula  is  o — 2=4.  R.  assimilis  appears  to 
nic  to  belong  to  the  present  group. 

Head  and  body  about  1 15-178  mm.  The  claws  may  become  rather 
large  in  lutreolus. 

In  this  group  I  include  the  .Australian  species  manicatus,  mondraineus, 
lutreolus,  i^reyi,  velutinus,  assimilis,  fuscipes.  The  group  is  probably  closely 
allied  to  the  tunneyi  Rats. 

Some  of  these  Australian  Rats  tend  to  have  the  outer  digits  of  the 
hindfoot  rather  shorter  than  is  normal. 

African  Groups 

.Ml  the  African  groups  of  Rattus  have  received  subgeneric  names,  which 
have  been  accepted  recently  as  full  genera.  Until  much  more  work  is  done, 
it  is  premature  to  divide  any  one  of  these  off  as  a  full  genus,  based  primarily 
on  characters  such  as  mammary  formula,  number  of  roots  of  M.i  (which,  as 
shown  above,  vary  throughout  typical  Rattus),  bristly  fur,  etc.  Formerly  the 
whole  assemblage  of  Rats  here  referred  to  Rattus  were  included  in  one  genus, 

originally  called  Epimys,  which  is  antedated  by  Rattus ;  it  is  not  only  convenient 
and  desirable  to  retain  this  classification,  but  there  appears  to  me  to  be  no 
alternative. 

Nearest  to  typical  subgenus  Rattus  stands 

;i.  longicaudatus  group.    (Subgenus  Stoehomys.)    This  was  given  generic 

rank  by  Thomas  on  the  characters:  "Size  comparatively  large;  fur  with 
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elongate  bristle-hairs  intermixed;  tail  very  long,  scaly,  naked;  mammae 
I — 2=6;  cranial  crests  strongly  developed,  amphora!.  Palatal  foraniina 
not  or  scarcely  longer  than  toothrow.  Molars  laminate,  their  normal 

cuspidate  character  obsolescent.  .  .  .  M.i  with  five  roots."  The  character 
of  the  fur  certainly  cannot  be  taken  very  seriously  when  one  takes  into 
account  that  species  of  Rattiis  may  be  spiny  as  Acomys,  or  soft  as  a 
Chinchilla.  The  molars  have  the  cusps  wearing  down  early  to  a  laminate 
pattern,  but  this  occurs  in  many  specialized  species  of  Rattus,  if  a  little 
later  perhaps.  From  young  specimens  seen  it  appears  that  the  dentition 
is  normally  cusped  originally.  The  bullae  are  strongly  reduced  (about 
13  per  cent  of  occipitonasal  length).  T.9  in  M.i  and  M.2  is  small, 
projecting  forwards,  and  T.8  is  broadened.    M.3  is  considerably  reduced. 

Head  and  body  136-160  mm.    The  tail  appears  almost  devoid  of  hair. 
Congo,  Cameroons. 

The  majority  of  the  remainder  of  the  African  groups  of  Rattus  are  smaller 
than  is  usual  in  the  genus,  and  decidedly  more  generalized  than  the  Indo- 
Malayan  smaller  forms. 

32.  tullbergi  group.  (Subgenus  Praomys.)  Thomas's  characters  for  this 
"genus"  were:  "Size  medium.  Form  slender.  Fur  soft,  without  longer 
bristles.  Tail  long,  ver)-  finely  haired,  not  pencilled.  Foot  not  broad- 

ened for  climbing.  Mammae  i — 2=6.  Skull  slender,  rostrum  long, 
braincase  of  normal  proportions,  the  crests  either  absent,  or  ver)'  slightly 
developed,  cuneate.  Zygomatic  plate  projected  forwards,  its  anterior 
edge  straight  or  convex.  Bullae  of  average  size.  Molars  narrow,  rather 

elongate,  M.2  longer  than  broad,  M.i  with  three  roots." 
The  molars  are  originally  moderately  cusped,  later  becoming  simple, 

and  do  not  appear  to  be  very  different  from  the  type  found  in  Rattus 
concolor.  M.3  is  rather  strongly  reduced.  None  of  the  above-mentioned 
characters  is  of  the  slightest  value  for  generic  purposes. 

Head  and  body  100-135  rnm.  The  toothrow  is  rather  short;  D.5 
hindfoot  relati\ely  long.  Tail  normally  ver\'  poorly  haired ;  longer  than 
head  and  body. 

Liberia,  Nigeria,  Congo,  Kenya,  Tanganyika,  Uganda,  Nyasaland. 
Closely  allied  to  the  above  is 

33.  acta  group.  (Subgenus  Hylomyscus.)  This  group  was  given  generic 
rank  by  Thomas  on  account  of  the  fact  that  the  feet  are  supposed  to  be 
broadened  for  climbing,  though  there  seems  very  little  difference  between 
the  feet  of  this  group  and  the  last,  and  that  the  zj'gomatic  plate  is  straight 
anteriorly.  The  size  is  sometimes,  for  the  genus,  ver)'  small  (85-120 
head  and  body).  Bullae  about  16-18  per  cent  of  occipitonasal  length. 
In  the  species  aeta,  supraorbital  ridges  are  developed ;  in  the  others,  they 
are  absent.  The  braincase  is  broad.  M.i  is  three-rooted.  R.  alleni  has 

the  incisors  inclined  to  be  pro-odont.  The  molars  are  narrow,  Rattits- 
like,  moderately  cusped  originally,  but  ultimately,  so  far  as  seen,  becoming 
quite  simple. 



Regarding  the  hindfeet,  it  may  be  noted  that  on  average  tliey  are  in 

this  group  1 8-2 1  per  cent  of  the  head  and  body  length;  exactly  the  same 
measurement  percentage  is  found  in  the  verreauxi  group,  below;  while 
tuUbergi  works  out  at  about  21  per  cent;  this  indicates  that  the  supposed 
differences  in  the  hindfeet  of  these  groups  arc  not  verv  clear;  and  in 

St.  Leger's  key,  in  which  the  present  group  is  put  among  the  Tree  or 
Climbing  Rats,  with  "feet  short,  broadened  for  climbing,"  as  against 
the  tuUbergi  and  verreauxi  ̂ rowps,,  which  are  regarded  as  Terrestrial  Rats, 

"feet  normal,  not  broadened  for  climbing";  in  " Praomys"  and  some 

species  of  " Myomys"  the  hindfoot  has  the  fifth  digit  "very  nearly  as 
long  as  in  the  Tree-Rats,"  which  are  said  to  have  the  fifth  digit  "almost 

as  long  as  the  second  digit." 
The  group  is  closely  allied  to  the  tuUbergi  group.  Tail  long,  not  very 

well  haired;  D.5  hindfoot  relatively  long.  To  this  group  are  referred 

the  species  aeta,  steUa,  denniae,  cariUus,  and  aUeni.  Allen  lists  cariUus 

as  a  subspecies  of  aUeni;  but  the  less  pro-odont  incisors  of  cariUus  com- 
pared with  the  type  of  aUeni  suggest  that  this  is  not  correct. 

Liberia,  Cameroons,  Congo,  Uganda,  Kenya,  Sudan.  Mammary 

formula  2 — 2  =  8,  or  i — 2  =  6. 

34.  Te)rf(H(.v/ group.  (Subgenus  A/vonn'i.)  This  group  has  not  yet  been  given 
a  formal  genus  diagnosis,  so  far  as  I  can  trace,  but  has  simply  been 

given  generic  rank  on  the  single  character  mammae  3 — 2  =  10,  which  is 
not  unknown  elsewhere  in  Ratttis,  and  is  certainly  not  a  generic  character. 

It  is  not  an  easy  group  to  classify.  One  of  the  species,  daltoni,  suggests 

the  Mus  type  of  dentition,  though  nothing  like  so  extreme  as  the  common 
African  groups  of  Mus  (beUus,  tencUus,  triton,  etc.). 

There  is  usually  a  tendency  in  the  other  species  for  the  molars  to  be 
broad,  rather  angular,  and  well  cuspidate;  this  most  marked  in  forms 
like  shortridgei,  and  perhaps  brockmani.  M.3  may  be  moderately  to 
strongly  reduced.  There  are  no  supraorbital  ridges,  as  a  rule.  The 

zygomatic  plate  is  slightly  cut  back  above.  In  colonus,  the  posterior 
nares  are  narrowed,  as  is  often  the  case  in  the  coucha  group.  Shortridge 

has  suggested  that  colonus  may  be  based  on  a  multimammate  Rat. 

Bullae  about  15-17  per  cent  of  occipitonasal  length.  Size  rather  small: 
100-184  head  and  body.  The  tail  is  usually  longer  than  head  and  body, 
except  in  shortridgei  and  angolensis\  often  much  longer;  rather  well  haired. 
D.5  hindfoot  usually  relatively  long. 

To  the  present  group  have  been  referred  aUiiftcs  from  Abyssinia, 
brockmani  from  Somaliland,  fumatus  from  Kenya,  daUuiii  from  West 

Africa,  aii'^olcnsis  from  Angola,  s/iortridgei  from  South-west  Africa,  and 

verreauxi  from  'Capetown.  The  group  is  closely  allied  to  the  coucha  Rats, 
and  also  to  tuUbergi,  from  which  it  is  doubtfully  subgenerically  separable. 

In  my  view  the  name  Praomys,  being  the  earliest,  would  cover  all 
these  small  African  Rattus,  except  perhaps  the  multimammate  group. 

35.  coucha  group.  (Subgenus  Mastomys.)  Multimammate  Rats.  Mammae 
usually  more  than   12,   not  separated  into  pectoral  and  inguinal  sets, 
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apparently  variable,  and  up  to  24.  The  supraorbital  ridges  are  as  a  rule 
scareely  traceable.  Inc.s.ve  foram.na  lor,g,  usually  penefrating  between 
sTe   burn  r  "'7  ̂■^'-y  generally   narrowed.    Bullae   variable   in size,  but  never  large,  often  rather  strongly  reduced.    M.3  is  moderately or  strongly  reduced.    The  molars  are  as  /rule  well  cuspJd,  and  r^ay  be remm.scent  ot  the  Mus  type;  the  present  group  may  b^  oneTthe 
pnnufve  mes  that  may  have  given  r,se  to  nL  on  one^hand,  or  part  of 

^::iX^J^  ''''  ''''■  «-' 5^  -■    T^^  -i'  '^  -'^erately 
The  classification  of  G.  M.  Allen  is  followed  m  this  group,  in  my  list of  named  forms;  the  majority  of  forms  being  referred  to  couL  as  rac In  this  group  has  been  also  mcluded  the  rare  and  very  distinct  pygmy 

form  7^.  peruanus  (head  and  body  76  mm.,  tail  65,  hmdfoot  15)    ̂̂ ^    " 

S,  A        ir^^-        r.'  ̂'■°"P  ''  Morocco,  Gambia,  Gold  Coast,  Nigeria 

Soutl"  AfncT'""'       "'''  ''^'"'^'  T-g-yika,  South-west  Africa'  aTci 
36.  ̂,/„«  group.    (Subgenus  Z>^Aom^,.)    This  species  was  given  generic rank  by  Ihomas  on  the  following  characters:  ''Size  medium-  fur  wkh some  bristle-hairs  intermixed;   .   .   .  feet  broad;  tail  long,  v^ry  th^v haired,  not  tufted.    Mammae  0-2=4.    Skull  with  large  braincase   the crests  with  tendency  to  be  amphoral ;  zygomatic  plate  projecting  forward though  less  so  than  m  Aethomys.    Palatal  foran,ina  fairly  lonf   bu    not penetrating    between    molars.    Choanae    widely    open.    Bulfae    smaH 

SfwithZfroot:-''^'""  
^^'-^^^-^^^^  -i'et^on  M.t  andTu'.' None  of  these  characters  appears  to  distinguish  the  species  from  other species  of  Rattus  sufficiently  for  it  to  be  regarded  as  a  genus.    Trbulke are  about  13  per  cent  ot  occ.pitonasal  length.    Hindfoot  relatively  broad 

tin  he':?  '•'PJ'k''.^  'iT'''  '°"S;  t-1  q-te  well  haired,  much  £5 
raceab  e     The  ml"'       ''  "  ''"''^  f'^""^^''^'  '^''  ̂^'^^  three  laminae 

S"  T  7m  M  Th"  '^""'  '"^"'^"i'  ̂ "*  "°^  '""■■^  -^^  *han  m  many J<attus  1 .3  in  .M.I  is  becoming  strongly  reduced,  and  T  i  is  distorted ^n^ards  to  a  degree.    The  terminal  heel  of  M.i  and  M.2  lo.t  is  We and  the  outer  subsidiary  cusps  on  the  lower  molars  are  strongly  devWd One  species:  defua.    Liberia,  Sierra  Leone,  Gold  Coast 
37.  grant,  group.    Supraorbital  ridges  very  weak.    Zygomatic  plate  cut  back 

abov-e     Bullae   moderate,   about    17   per  cent   of  occipito'^a  al   len«h 

exam  nedM^'b"  H^'". ''"'*,  '"^"'^^'  'l"'*^  """"^^  '"^  other  Raft examined.  M.2  broader  than  long;  molars  very  broad  n  appearance and  heavT;  M.I  with  T.i,  T.2,  and  T.3  all  well  developed;  on  die  second 

rLm  T  -"  TTb"'  T'  T'J'  P°'"^  ̂ harply'outwards  respec" - h    --     ,/-^-  ̂ ■^.  broadened,  T.9  medium.    M.z  with  a  large  T  i 
the  centre  lamina  as  in  M.i,  but  even  more  exaggerated-  T  S  brofd  Ind 
T.9  strongly  projecting  outwards.    M.3  very  nearly  a     arge  as  iv'  2 with  1.3;  the  centre  lamina  broad,  and  bem  backwards  eachlide   over' 
lapping  the  last  lamina  which  is  composed  of  two  cusps.  M  i  fouSoo  ed" 
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l"hc  whole  effect  extremely  exaggerated,  and  the  pattern  evidently 
persisting  till  old  age.  Lower  molars  with  quite  strong  subsidiary  cusps, 
the  terminal  heel  of  M.i  and  M.2  suppressed  or  vestigial.  Tail  little 

longer  than  head  and  body,  relatively  well  haired  (more  so  than  the  other 
small  Rats  of  the  area  apparently),  plantar  pads  6;  digits  normal;  head 

and  body  about  108-1 16  mm.  This  species  has  been  lumped  in  Myomys. 
It  is  so  aberrant  dentally  that  I  do  not  think  it  is  a  Rattits  at  all,  and  it 

may  later  be  given  generic  rank.  For  the  present,  on  account  of  its 
generalized  external  characters,  I  retain  it  in  Rattus,  though  the  molars 

Fig.  13,   {a)  R.^TTUs  R.^Txrs  rattus,  Linnaeus,  B.M.  Nu.  2.9.1.73,  9;  -    10. 
(b)  Rattls  granti,  Wroughton,  B.M.  2.9.1.83,  (J;  x  13. 

seem  much  too  complex,  and  propose  for  it  the  new  subgeneric  name 

MiCAELAMYS  (named  after  a  character  in  the  opera  "Carmen").  Some 
measurements  of  the  teeth  are  shown  below. 

TOOTHROW 
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It  will  be  seen  that  M.3  can  be  a  little  longer  than  M.2  here;  but  it 

is  constantly  narrower  than  this  tooth. 

Mammae  3 — 2  =  10.    R.  granti.  South  Africa. 



38.  woosnami  group.  (Subgenus  Ochromys.)  This  species  is,  I  think, 
probably  not  a  Rattits,  but  it  has  not  got  sufficient  characters  to  be 
regarded  as  a  full  genus.  It  might  be  described  as  essentially  like 
Zelotomys  on  cranial  and  dental  characters,  but  without  pro-odont 
incisors.  The  tail  is  white,  but  this  character,  I  think,  is  not  of  generic 
value,  though  there  may  be  some  who  disagree.  Skull  with  little  inter- 
orbital  con.striction ;  braincase  relatively  narrow;  supraorbital  ridges  not 
developed.  Rostrum  rather  short.  Zygomatic  plate  nearly  straight 
anteriorly.  Palatal  foramina  long,  penetrating  between  molars.  Bullae 
of  medium  size.  Cheekteeth  moderately  broad;  pattern  like  that  of 
Zelotomys  if  less  extreme;  INI.i  a  little  over  half  the  toothrow  (but  this 
character  is  not  unknown  in  Rattus,  as,  for  example,  lepturus);  M.3 
strongly  reduced.  M.3  lower  also  strongly  reduced.  Tail  considerably 
shorter  than  head  and  body,  coloured  white,  moderately  haired;  digits 
normal.  Mammae  3 — 2  =  10.  According  to  Shortridge,  the  eyes  are 
smaller  than  in  other  South  African  Murinae.  It  is  certainly  an  isolated 
and  aberrant  type,  more  different  from  Rattiis  than  are  any  of  the  other 
subgenera  referred  here  to  the  genus  except  Micaelamys.  M.i  is 
three-rooted. 

South-w'est  Africa.  R.  woosnami. 

Forms  seen:  aemuli,  " aequicaudalis,"  aeta,  albigularis,  albipes,  alexandrinus, 
alleni,  alticola,  andamanensis,  andersoni,  angolensis,  annandalei,  aoris,  arboreus,  arfa- 

kiensis,  argentiventer,  arrogatis,  asper,  assi?nilis,  "ater,"  australis,  austrinus, 
avunculus,  asrek,  baeodori,  bugopiis,  baluensis,  bandahara,  bandicuhis,  bartehi, 
berdmnrei,  bhotia,  blainei,  blanfordi,  bontanus,  bozcersi,  bradfieldi,  braiiia,  brevi- 
caudatus,  brockmani,  browni,  brunneus,  brunneusculus,  bukit,  butangensis,  butleri, 
callitrichus,  campus,  canorus,  caraco,  carillus,  celebemis,  champa,  changensis, 
chihliensis,  ciliatus,  coelestis,  coenorum,  colletti,  colomis,  conatus,  concolor,  con- 
fucianus,  coniger,  cotwectens,  coracius,  coucha,  coxingi,  cremoriventer,  cretaceiventer, 
culmorum,  culturatus,  cutiinghamei,  cutchicus,  daltoni,  dammermamii ,  defua, 
delectorum,  denniae,  diardi,  dominator,  eclipsis,  eduardsi,  effectus,  eha,  ephipphnn. 
erythroleucus,  evelyni,  everetti,  excelsior,  exulans,  feae,  Jeliceus,  ferreocanus,  finis, 
firmus,  flavidulus,  flavigrandis,  flavipectus,  foederis,  fraternus,  fratrorum,  frugi- 

vorus,  fulvescens,  fuscipes,  "fuscus,"  gambianus,  gangutrianus,  garonum,  germaini, 
gestri,  girensis,  glauerti,  grandis,  granti,  greyi,  griseipectus,  griseiventer,  hazcaiensis, 

hellicaldi,  herbcrti,  hildebrandti,  liuang,  huberti,  "huegeli,"  humiliatus,  hylomyoides, 
iiuis,  "indicus,"  inflatus,  infraluteus,  ismailae,  ituricus,  jacksoni,  jalorensis,  jarak, 
jerdoni,  kandianus,  kelaarti,  khyettsis,  kina,  klossi,  klossi  (Stenomys,  here  renamed 
haymani),  klumensis,  korinchi,  kraensis,  kutensis,  lancavensis,  langbianus,  latouchei, 

legatiis,  leonis,  lepcliii,  lepturus,  leucopus,  "  leucosternum,"  ling,  lingensis,  listen, 
longicaudatus,  losea,  luticola,  lutreolus,  luzonicus,  mackenziei,  macleari,  macmillani, 

macrolepsis,  magnus,  makensis,  manicatus,  manipulus,  manuselae,  "maorium," 
marinus,  mariquensis,  marmosurus,  "maurus,"  mayapahit,  tnedius,  mekongis, 
melvilleus,  mentosus,  "microdon"  {=binominatus),  "microdon"  {=coucha), 
milletti,  mindanensis,  mindorcnsis,  moi,  molliculus,  moudraineus,  montanus,  niontis, 
mordax,  morio,  miilleri,  mullulus,  murravi,  musschenbroekii,  narbadae,  natirittatus. 



m'glectus,  negrinus,  iieiiioralis,  niruis,  niobe,  nitidns,  niveiventer,  " niveiventris" 
(=fiiiiiatus),  non'egiciis,  obsoletus,  ochraceivenler,  o/iiensis,  orbus,  pallidus, 
pan,  pangUma,  paunosus,  pelagiiis,  pcllax,  pcinangilis,  peregrinus,  perlutus, 

peniaiuis,  pesticiihis,  poetiitenliari,  partus,  praetor,  profusiis,  " pyctoris,"  rajah, 
rajpiit,  rangensis,  rapit,  ratticolor,  rattoides,  rattus,  ravus,  reinotus,  revertens, 
rhionis,  ringens,  rogersi,  riibricosa,  rufescens,  riifidiis,  ruinpia,  sabanus,  sacer, 

satarae,  " saturattis"  (here  renamed  ingoldbvi),  schoutedeni,  "sebastiainis,"  setiger, 
shortridgei,  sikkimensis,  similis,  siporaniis,  siva,  somereiii,  sordidiis,  spurciis,  stragu- 
liini,  stridetis,  stirdiis,,surifer,  tanezumi,  tatko>ie?isis,  temmiucki,  tenaster,  tenebrosus, 

tersiis,  "tetragonurus,"  tikos,  tiumanicus,  tistae,  todavensis,  tramiiius,  treiibi, 
tullbergi,  tiinnexi,  tiirkestankiis,  ugandae,  ulidans,  uiakwa,  validiis,  vallesius, 
vellerosus,  vehiliniis,  vereciindiis,  verreaiixi,  viator,  vicerex,  zillosissiniiis,  villosus, 

vociferans,  vidcani,  zvcUsi,  iclntclieadi,  zvoodzvardi,  icoosnaiiu,  wroughtoni,  xauthiirus, 

youngi,  suliieruis. 

List  of  Named  Forms' 

(The  races  are  Hsted  as  far  as  possible  geographically.) 

Subgenus  Rattus,  Fischer 

baluensis  Group 

1.  RATTLS  BALL  1:NSIS  BALUENSIS,  Thomas 

1894.    Ann.  Maa.  Nat.  Hist.  6,  XIV,  p.  454. 
Kina  Balu,  Borneo. 

2.  FLVl'ILS  BALUENSIS  KORINCHI,  Robinson  &  Kloss 
igi6.    Journ.  .Str.  Branch  Roy.  Asiat.  Soc.  73,  p.  275. 

Korinchi  Peak,  W.  Sumatra. 

iiiaclciiri  Group 

3.  RATTUS  MACLEARI.  Thomas 
1887.  Proc.  Zool.  Soc.  London,  p.  513. 

Christmas  Island,  south  of  Java. 

iiatiiittatus  Group 

4.  RATTUS  NATIVITTATUS,  Thomas 
1888.  Proc.  Zool.  Soc.  London,  p.  533. 

Christmas  Island,  south  of  Java. 

blaii/ordi  Group 

5.  RATTUS  BLANFORDI.  Thomas 
1881.    Ann.  Mag.  Nat.  Hist.  VII,  p.  24. 

Kadapa,  Madras,  India. 

CKtc/iicus  Group 

'>.    RATTUS  UUTCHICUS,  \Vn,ui;hton 

1912.    Journ.  Bombay  Nat.  Hist.  Soc.  XXI,  p.  340. 
Cutch,  India. 

'  For  further  notes  on  the  arrangement  of  these  forms  see  p.  (144. 
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7.    RATTUS  MKDIUS  MEDIUS,  Thomas 

igi6.    Jourii.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  240. 
Kudia,  Junagadh,  India.    (Kathiawar  district.) 

S.    R.VrTrs  MICDIUS  K.MPUT,  Thomas 
1916.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  241. 

Mt.  Abu,  Rajputana. 

9.  RATTUS  MEDIUS  CAENOSUS,  Thomas 

1916.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  241. 
Singar,  Gaya,  Bihar  and  Orissa,  India. 

10.  KATTUS  AL'STRALIS  AUSTRALIS,  Thomas 
1916.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  242. 

Vijayanagar,  Bellarj-,  India. 
11.  R.VrTUS  AUSTRALIS  SIVA,  Thomas 

1916.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  242. 
Sivasamudram,  S.  Mysore,  India. 

canus  Group 

12.  R.-\TTUS  C.^NUS  CANUS,  Miller 
1903.    Proc.  U.S.  Nat.  Mus.  XXVI,  p.  466. 

Pulau  Tuangku,  N.-W.  Sumatra 

13.  RATTUS  CANUS  MALAISIA,  Kloss 

193 1.    Bull.  Raffles.  Mus.  5,  p.  105. 
Kuala  Lumpur,  Selangor,  Malay  Peninsula. 

14.  RATTUS  LEGATUS,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  88. 
Liukiu  Islands. 
Synonym:   bozversi  okinavetisis,  Namiya,   1909,  Dobuts.  Z.  Tokyo,   21, 

p.  452.    Okinawa  Island,  China  Sea.     Status /i(fe  Aoki. 
rattiis  Group 

15.  RATTUS  TANEZUMI,  Temmmck 

1843.    Fauna  Japonica,  p.  51,  pi.  xv,  fig.  5-7. 

Japan. 
16.  RATTUS  LOSEA,  Swinhoe 

1870.  Proc.  Zool.  Soc.  London,  p.  637. 
Formosa. 

17.  lU^TTUS   FLAVIPECTUS   FL.WIPECTUS,  Milne-Edwards 

1871.  Nouv.  .•\rchiv.  Mus.  Bull.  7,  p.  93. 
Eastern  Tibet. 

18.  RATTUS  FL.WIPECTUS  YUNNANENSIS,  Anderson 
1879.    Zool.  Yunnan,  p.  306. 

\V.  Yunnan. 

19.  RATTUS  FLAVIPECTUS  MOLLICULUS,  Robinson  &  Kloss 
1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  97. 

Daban,  Phanrang  Province,  S.  Annam. 

20.  RATTUS  TURKESTANICUS,  Satunin 
1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  588. 

Assam-bob,  Turkestan  (Ferghana). 
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2  1.    RATTUS  VICERF.X,  Bonhi.tf 

i<)o3.    Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  473. 
Simla,  N.  India. 

22.  R.^TTUS  RATTOiniCS.   Hoduson 

1S45.    Ann.  Mag.  Nat.  Hist.  XV,  p.  267. 

Nepal. 

23.  R.'^TTUS  RATTL  S  RATTLS,  Linnaeus 

1758.     Syst.  Nat.  loth  cd.,  p.  61. 

Upsala,  Sweden. 
Synonym:  latipes,    Bennett,    1835,    Proc.    Zool.   Soc.    London,   p.    Sg. 

Asia  Minor. 

insidaris,  Waterhouse,  1838,  Zool.  Beagle,  p.  35.    Asia  Minor. 

iompsoni,    Ramsay,   1881,  Proc.   Linn.  Soc.  New  S.  Wales. 

VI,  p.  763.    New  South  Wales. 
personatiis,   Krefft,  1867,  Proc.  Zoo!.  Soc.  London,  p.  318. 

Cape  York,  Queensland. 
ater,  Millais,  1905,  Zoologist,  4,  IX,  p.  205.    Great  Britain. 

Not  of  Fitzinger. 

arboricola,  Gould,  1863,  Mamm.  Australia,  p.  35.    Australia. 
caeiiilus.  Lesson,  1842,  Tabl.  Regn.  Anim.    W.  Asia. 
chionogaster,    Lonnberg,    K.    .Svenska.    Vet.    Akad.    Handl. 

Stockholm,  52,  2,  p.  6,  1915.    Australia. 
samharensis,  Heuglin,   1877,  Raise  N.  Ost.  Afr.   II,  p.  67. 

Eritrea 

aequicaiidalis,  Hodgson,  Ann.  Mag.  Nat.  Hist.  1849,  2,  III, 

p.  203. 
pvctoris,  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  267. 
(?)  setosus,  Lund,  1841,  Afhandl.  K.  Danske  Vid.  Selsk,  VHI, 

pp.  49,  98.    America. 
(?)  jacobiae,  Waterhouse,   183S,  Voy.  Beagle,  p.  35.     James 

Island,  Galapagos. 
doriae,  Trouessart,  1897,  Cat.  Mamm.  I,  p.  472.  New  Guinea. 

New  name  for  beccarii,  Peters. 
beccarii.   Peters   &   Doria,    1881,   Ann.    Mus.    Genova,    16, 

p.  700.    New  Guinea.   Not  of  Jentink. 
fuUginosm,    Bonaparte,    1833,    Ic.    Faun.    Ital.    i,    fasc.    3, 

pi.  22,  fig.  I.    Italy. 
subcaernhis.  Lesson,  Nouv.  Tabl.  Regn.  .Anim,  p.  138,  1842. 

France. 
domesticiis,  Fitzinger,  1867,  Sitz.  Ber.  kais.  Akad.  Wiss.  Wien. 

Math.  Nat.  CI.  Ivi,  i,  p.  64. 
fusnis,  Fitzinger,  same  reference. 
I'ariiis,  Fitzinger,  same  reference. 
fulfaster,  Fitzinger,  same  reference. 
albiis,  Fitzinger,  same  reference,  p.  65. 
ater,  Fitzinger,  same  reference. 
ahxaiidtinorattus,  Fatio,  1902,  Rev.  Suisse  Zool.  x,  p.  402. 

Switzerland. 
galopngoeiisis,  Waterhouse,  1S39,  Zool.  Voy.  Beagle,  p.  65. 

Galapagos. 

24.  RATTUS  RATTLS  RITHENCS.  ORncv  S:  Strosjanov 
1936.    .^bs.  Works  Zool.  Inst.  Moscow,  State  Univ.  3,  p.  82. 

Former    Elminsk    subdistrict.    Used,    of    former    go\t.    of    .Smolensk. 
Russia. 
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25.  RATTUS  RATTUS  ALEXANDRINUS,  Geoffroy 
1803.    Cat.  Mamni.  Mus.  Nat.  Hist.  Paris,  p.  192. 

Alexandria,  Egypt. 

Synonym:  asiaticus.  Gray,  1837,  Ann.  Mag.  Nat.  Hist.  I,  p.  5S5.    India. 
intermedins,  Ninni,  1882,  Atti.  Inst.  Venet.  5,  VIH,  p.  571. 

Venice,  Italy. 

crassipes,   BIyth,   1859,  Journ.  Asiat.   Soc.   Bengal,  p.   295. 
India. 

tamarensis,    Higgins    &    Petterd,    1883,    Proc.    Roy.    Soc. 
Tasmania,  p.  185.    Tasmania. 

griseocaeruleus,  Higgins  &  Petterd,   1882,  Proc.  Royal  Soc. 
Tasmania,  p.  173.    Tasmania. 

variabilis,  Higgins  &  Petterd,   1882.  Proc.  Roy.  Soc.  Tas- 
mania, p.  174.    Tasmania. 

novaezelandiae ,  Buller,  1871,  Trans.  New  Zealand  Inst.  3, 
p.  I,  New  Zealand. 

sylvestris,  Pictet,  1841,  Mem.  Soc.  Phys.  Hist.  Nat.  Geneve, 
p.  153.    Switzerland. 

leucogaster,  Pictet,  same  reference,  p.  154. 
nemoralis,  de  Selys-Longchamps,  ."Vtti.  Del.  Sec.  Riun.  degli 

Sci.  Ital.  Torino,  p.  247,  1840. 
picteti,  Schinz,  Syn.  Mamm.  1845,  II,  p.  142. 
(?)  caledonicus,  Wagner,  1842,  Schrebers  Saug.  Suppl.  IV. 
tettensis,  Peters,  Reise  nach  Mosambique,  Saug.  156,  1852. 

26.  RATTUS  RATTUS  FRUGIVORUS,  Rafinesque 

1814.    Pr^c.  des  Decouv.  et.  Trav.  Somiologiques,  p.  13. 
Sicily. 

Synonym:  tectorum,  Savi,  1825,  Nuovo  Giom.  de  Lett.  Pisa,  X,  p.  74. Itaiy. 

siculae.  Lesson,  1827,  Man.  de  Mamm.  p.  274. 

27.  RATTUS  RATTUS  FLAVIVENTRIS,   Brants 
1827.    Gesl.  Muizen,  p.  108. 

Arabia. 

2S.    RATTUS  R.'\TTUS  SUEIRENSIS,  C.nbrera 
1921.    Bol.  R.  Soc.  Esp.  Hist.  Nat.  21,  p.  159. 

Mogador,  Morocco. 
Synonym:  chionogaster,  Cabrera,  Real.  Soc.  Esp.  Hist.  Nat.  50,  p.  51, 

1921.    Not  of  Lonnberg  &  Mjoberg. 

29.    RATTUS  RATTUS  NERICOLA,  Cabrera 

1921.    Mem.  Real.  Soc.  Nat.  Hist.  Madrid,  50,  p.  54. 
Saf-Saf,  Morocco. 

.10.    RATTUS  R.\TTUS  KIJABIUS,  Allen 

1909.    Bull.  Amer.  Mus.  Nat.  Hist.  XXVI,  p.  169. 
Kijabe,  Kenya. 
Synonym:    rattiformis,  Matschie,  1915,  S.  B.  Ges.  Nat.  Fr.  Berlin,  p.  98. 

Usambara,  Tanganyika. 
jujensis,  Lonnberg,  1916,  Ark.  Zool.  10,  no.  12,  p.  10.   Kenya. 
muansae,  Matschie,  191 1,  S.  B.  Ges.  Nat.  Fr.  Berlin,  p.  340. 

Muansa,  Tanganyika. 

31.    R.ATTUS  RATTUS  SHIGARUS.   M,lkr 

1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  19S. 
Shigar,  Baltistan,  Kashmir. 
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32.  R.ATTUS  RATTUS  BRUNNELS.  Hodgson 

1S45.    Ann.  Mag.  Nat.  Hist.  XV,  p.  266. 

Nepal. 

33.  R.ATTUS  RATTUS  BRUNNliUSCULUS,  HodKson 

1845.    Ann.  Mag.  Nat.  Hist.  XV,  p.  267. 

Nepal. 

3^.    RATTUS  RATTIS  \VR(  )UGHTONl,  Hmton 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  384. 

Nilgiri  Hills,  India. 

35.    RATTL  S  RATTUS  ARBORKUS,   Horsfield 

1851.    Cat.  E.  Ind.  Mus.  p.  141. 

bengal,  India. 

35.    RATTUS  RATTUS  KANDIANUS,  Kclaart 

1S50.    Journ.  R.  As.  Soc.  Ceylon,  II,  5,  p.  326. 
Newera-Ellia,  Rambodde,  Ceylon. 

Synonym:   tetragonurus,    Kelaart,    1S50,   Journ.    R.    .As.    Soc.    Ceylon, 

330.     Colombo,  Ceylon. 

37.  RATTUS  RATTUS  RUFESCEXS.  Gray 

1S37.    .Ann.  Mag.  Nat.  Hist.  I,  p.  5S5. 
W.  India. 

Synonym:   indiais,  Desmarest.  1822,  Des.  Mamm.  ii,  p.  299.      Not  of 
Bechstein. 

flavescens,  Elliot,  1S39,  Madras  Journ.  L.  S.  X,  p.  214. 
infraUncatus,  Blvth.  1863,  Cat.  Mamm.  As.  Soc.  116.  nom. 

nud. 

ceylomis,  Kelaart,  1850,  Prodr.  Fauna  Zeylanicae,  p.  61. 

38.  RATTl/S  R.VrTUS  GANGUTRIANUS,   Hmton 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  389. 
Ranibagh,  Nairn  Tal,  N.  Iiidia. 

39.  RATTIS  RATTUS   KHVENSIS.   Hinton 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  398. 
Chin  Hills,  Kindat,  India. 

40.  R.VI'TUS  RATTUS  NARBADAE,  Hinton 
1918.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  77. 

Sakot,  Hoshangabad,  India. 

41.  R.VITL  S  RATTUS  GIRENSIS,  Hinton 

1918.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  83. 

Sasan,  Junagadh,  India. 

42.  RATTUS  RATTUS  SATAR^AI-.   Hinton 
1918.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  87. 

Ghatmatha,  Satar  district,  India. 

43.  R.A'PTl  S  R.ATTUS  \EM()R.A1,IS.   Blvth 
1 85 1.    Journ.  .Asiat.  Soc.  Bengal,  XX,  p.  168. 

Ceylon. 

44.  RATTL  S  RATTUS   KELAARTI.  Wrouuht.m 

1915.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  48. 
Highlands  of  Ceylon. 
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45.  RATTUS  RATTUS  TISTAK,  Hinton 

iQiS.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  68. 
Sikkim. 

46.  RATTUS  RATTUS  SIKKIMENSIS,  Hinton 
1919.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  394. 

Pashok,  Sikkim. 

47.  R.>\TTUS  RATTUS  BHOTIA,  Hinton 
191 8.  Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  i,  p.  72. 

Hazimara,  Bhutan  Douars. 

48.  R.VrTUS  RATTUS  TATKONEN'SIS,  Hinton 
1919.  Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  402. 

Tatkon,  Kindat,  west  bank  River  Chindwin,  Burma. 

49-    RATTUS  RATTUS  TIKOS,  Hinton 

1919.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  400. 
Tenasserim  Town. 

50.  RATTUS  R.\TTUS  ROBUSTULUS,  Blvth 

1859.    Joum.  Asiat.  Soc.  Bengal,  XXVIII,  p.  294. 
Schwegyin,  Tenasserim. 

51.  RATTUS  RATTUS  SLADENI,  Anderson 

1879.    Zool.  Yunnan,  p.  305. 
W.  Yunnan. 

52.  R.ATTUS  RATTUS  EXIGUUS,  Howell 

1927.    Proc.  Biol.  Soc.  Washington,  XL,  p.  43. 
70  miles  south-west  of  Yenpingfu,  Fukien,  S.  China. 

53.  RATTUS  IL^^TTUS  HAINANICUS,  G.  M.  Allen 
1926.    Amer.  Mus.  Nov.  217,  p.  3. 

Hainan. 

54.  RATTUS  RATTUS  PORTUS,  Kloss 
1915.    Joum.  Nat.  Hist.  Soc.  Siam,  I,  p.  221. 

Koh  Si  Chang,  Siam. 

55.  R.ATTUS  RATTUS  POENITENTI.ARII,  Kloss 

1915.  Joum.  Nat.  Hist.  Soc.  Siam,  I,  p.  222. 
Koh  Phai,  Inner  Gulf  of  Siam. 

56.  R,-\TTUS  R.'^TTUS  R.AXGENSIS,  Kloss 
1916.  Proc.  Zool.  Soc.  London,  p.  56. 

Koh  Rang  Island,  Siam. 

57.  RATTUS  RATTUS  KLUMENSIS,   Kloss 

1916.    Proc.  Zool.  Soc.  London,  p.  56. 
Koh  Kliun  Island,  S.-E.  Siam. 

58.  RATTUS  R.J1TTUS  MAKENSIS,  Kloss 

1916.    Proc.  Zool.  Soc.  London,  p.  56. 
Koh  Mak  Island,  S.-E.  Siam. 
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59.  RATTl'S  RATTUS  KRAENSIS,  Kloss 
igi6.    Proc.  Zool.  Soc.  London,  p.  57. 

Koh  Kra  Island,  S.-E.  Siam. 

60.  RATTUS  R.ATTUS  THAI,   Kloss 

1917.    Joum.  Nat.  Hist.  Soc.  Siam,  II,  p.  2S6. 
Raheng,  Central  Siam. 

Oi.    R.ATTUS  R.ATTUS  LANENSIS,   Kloss 

iQig.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  p.  37^- 
Koh  Lan,  Inner  Gulf  of  Siam. 

62.  R.ATTUS  R.ATTUS  KRAMKNSIS,   Kloss 

1Q19.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  p.  370. 
Koh  Kram,  Inner  Gulf  of  Siam. 

63.  RATTUS  RATTUS  MESANIS,  Kloss 
igig.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  p.  379- 

Koh  Mesan  Island,  near  Cape  Liant,  S.-E.  Siam. 

(,4.    R.ATTUS  R.ATTUS  KOR.ATI'.NSIS,  Kloss 
1 919.    Journ.  Nat.  Hist.  Soc.  Siam,  III,  p.  379. 

Lat  Bua  Kao,  E.  Siam. 

65.  RATTUS  RATTUS  DENTATUS,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  14- 
Hastings  Island,  Mcrgui  Archipelago. 

66.  R.ATTUS  RATTUS   INSl  I.ANUS,   Milk-r 

1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  14- 
Heifer  Island,  Mergui  Archipelago. 

67.  RATTUS  RATTUS  EXSUL,  Miller 
1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  I5- 

James  Island,  Mergui  Archipelago. 

68.  RATTUS  RATTUS  EORTUNATUS,   Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  rs. 
Chance  Island,  Mergui  Arcliipelago. 

60.    R.ATTUS  RATTUS  JALORENSIS,  Bonhote 

1903.    Fasc.  Malay  Zool.  i,  p.  29. 
Malacca,  Straits  Settlements. 

Synonym:   roqiiei,  Sody,  1929,  Nat.  Tijds.  Ned.  Ind.  Sg.  P-  i'J3- 

70.  RATTUS  RATTUS  FAYANUS,  Cliasen  &  Kloss 

1931.    Bull.  Raffles.  Mus.  5,  p.  79- 
Pulau  Paya,  Straits  of  Malacca. 

71.  RATTUS  RATTUS  RHIONIS,  Tl.omns  &  Wrouqhton 

1909.    Ann.  Mag.  Nat.  Hist.  8,  HI,  p.  44'- 
Bintang  Island,  Rhio  .Archipelago. 

72.  RATTUS  RATTUS   liATlN,   R..1  insi.n 

1916     Journ.  Fed.  Malay  States  Mus.  VII,  p.  66. 
Mentigi,  Pulau  Mapor,  Rhio  Archipelago. 

7:1.    R.ATTUS  RATTUS  KINDURIS,  Chasen  &  Kloss 

1931.    Bull.  Raflles.  Mus.  5,  p.  77- 
Kundur  Island,  Rhio  Archipelago. 
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74.  RATTUS  RATTUS  RUMPIA,  Robinson  &  Kloss 
191 1.    Joum.  Fed.  Malay  States  Mus.  IV,  p.  i6g. 

Pulau  Rumpia,  Sembilan  Islands,  off  Perak  coast,  W.  Malay  Peninsula. 

75.  RATTUS  RATTUS  VICLANA,  MillL-r 
1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  13. 

Pulau  Lankawi,  Malay  Peninsula. 

76.  RATTUS  RATTUS  MANGALUMIS,  Kloss 

1931.    Bull.  Raffles.  Mus,  5,  p.  88. 
Mangalum  Island,  N.-W.  Borneo. 

77.  RATTUS  RATTUS  JEMURIS,  Chasen  &  Kloss 
1931.    Bull.  Raffles.  Mus.  5,  p.  78. 

Aroa  Islands,  Straits  of  Malacca. 

78.  RATTUS  RATTUS  ANDAMANENSIS,  Blytli 
i860.    Joum.  As.  Soc.  Bengal,  XXIX,  p.  103. 

Andaman  Islands,  Bay  of  Bengal. 

70.    RATTUS  R.\TTUS  ARGENTIVENTER,  Robinson  &  Kloss 

1916.    Joum.  Straits  Branch  Roy.  Asiatic  Soc.  no.  73,  p.  274. 
Pasir  Ganting,  west  coast  Sumatra. 

80.  RATTUS  RATTUS  PALEMBANG,  Tate  &  Archbold 

1935.    .'\mer.  Mus.  Nov.  802,  p.  i. 
Morcarah  Doewa,  Palembang,  S.  Sumatra. 

81.  RATTUS  RATTUS  MENTAWI,  Chasen  &  Kloss 

1928.    Proc.  Zool,  Soc.  London,  1927,  p.  831. 
Sipora  Island,  W.  Sumatra. 

82.  RATTUS  RATTUS  BREVICWUDATUS,  Horst  &  de  Raadt 

1918.    Zool.  Med.  Leiden,  4,  p.  69. 

Java. 
83.  RATTUS  RATTUS  BALI,  Kloss  . 

1922.  Treubia,  II,  i,  p.  123. 
Laboean  Amok,  Bali. 

84.  RATTUS  R.'^TTUS  SAMATI,  Sody 
1923.  Natuurh.  Maandbl.  Maastricht,  XXI,  p.  159. 

Bali. 

85.  RATTUS  R.A.TTUS  TURBIDUS,  Miller 
1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  12. 

Tanggarung,  Dutch  S.-E.  Borneo. 

86.  R.A.TTUS  RATTUS  BANGUEI,  Chasen  &  Kloss 
1932.    Bull.  Raffles.  Mus.  6,  p.  35. 

Banguey  Island,  N.  Borneo. 

87.  RATTUS  RATTUS  PAUPER,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  21,  p.  13. 
Sirhassen  Island,  S.  Natuna  Islands. 

88.  RATTUS  RATTUS  LUXURIOSUS,  Chasen 

1935.    Bull-  Raffles.  Mus.  10,  p.  20. 
Natuna  Island,  Bunguran  Island. 
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S,,.    RATTL'S  RATTUS  SEPTICUS,  Sody 
1933.    Ann.  Mag.  Nat.  Hist.  10,  XII,  p.  437. 

Banda  Island,  Dutch  E.  Indies. 

DO.    RATTUS  RATTUS  SUMBAE,  Sody 

1930.    Zoo!.  Med.  Leiden,  13,  p.  98. 
Sumba  Island. 

.)i.    RATTUS  RATTUS  SANTALUM,  Sody 

1932.  Natuurh.  Maandbl.  Maastricht,  XXI,  p.  159. 
Sumba  Island. 

c)2.    RATTL'S  RATTUS  MOLUCCARIUS,  Sody 

1933.  Ann.  Mag.  Nat.  Hist.  10,  XII,  p.  437. 
Boeroe,  Dutch  E.  Indies. 

03.    RATTUS  RATTUS  DIARDI,  Jeiitink 

1879.     Notes  Leyden  Mus.  II,  p.  13. 
W.  Java. 

■  14.    RATTUS  RATTUS  NEGI-ECTUS,  Jentink 

1879.    Notes  Leyden  Mus.  II,  p.  14. 
Borneo. 

05.  RATTUS  RATTUS  DUCIS,  Lyon 

191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  gg. 
Pulau  Datau,  W.  Borneo. 

06.  RATTUS  RATTUS  LAMUCOTANUS,  Lyon 

191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  too. 
Pulau  Laniucotan,  W.  Borneo. 

97-    It.ATTUS  MONTANUS,  Phillips 

1932.    Ceylon  Journ.  Sci.  Sec.  B.  XVI,  p.  323. 
West  Haputale,  Ohiya,  Ceylon. 

q8.    RATTUS  NITIDUS,  Hodgson 

1S45.    Ann.  Mag.  Nat.  Hist.  XV,  p.  267. 
Simla,  N.  India. 

Synonym:   griseipectus,  Milne-Edwards,  1871,  Nouv.  Arch.  Mus.  Bull. 
7,  p.  93.    Tibet;  status /zf/e  Osgood. 

horeites,  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  268. 

qo.    RATTUS  NITIDUS  OBSOLETUS,  Hinton 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  415. 
Chin  Hills,  Burma. 

100.    RATTUS   MACMILLANI,  Hinton 

igig.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  409. 

Upper  Chindwin,  Burma. 

loi.    RATTUS  GRISEIVENTER  GRISEIVENTER,  Bonhotc 

1903.    Fasc.  Malay  Zool.  i,  p.  30. 
Bidor,  S.  Pcrak,  Malay  Peninsula. 

102.  RATTUS  GRISEIVENTER  ANNANDALEl,  Boiihote 

1903.    Fasc.  Malay  Zool.  i,  p.  30. 
Sungkei,  S.  Perak. 

103.  R,\TTUS  GRISEIVENTER  RAHENGIS,   Kloss 

1918.    Journ.  Nat.  Hist.  Soc.  Siam,  III,  p.  74. 
Raheng,  W.  Siam. 



104.  RATTUS  REMOTUS,  Robinson  &  Kloss 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  231. 

koh  Samui,  N.-E.  Malay  Peninsula. 

105.  RATTUS  TINGIUS,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  9. 

Pulau  Tinggi,  east  coast  Johore,  Malay  Peninsula. 

106.  RATTl'S   FULMINEUS,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  9. 
St.  Barbe  Island,  S.  China  Sea. 

107.  R.ATTUS  ROA,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  10. 
Pulau  Aor,  east  coast  Johore,  Malay  Peninsula. 

loS.    RATTL'.S  PANNOSIS,   Mill.r 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  igo. 

Butang  Island  (Pulau  Adang),  west  coast  Malay  Peninsula. 

log.    RATTUS  PANNELLUS,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  8. 
Pulau  Rawi,  Butang  Islands. 

.10.    R.-\TTUS  ATRIDORSUM,  Miller 

1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  50. 
Barren  Islands,  Andamans. 

Synonym:  atratus,  Miller,  1902,  Proc.  U.S.  Nat.  Mus.  XXIV,  p.  767. 

preoccupied. 

111.  RATTUS  ELEBILIS,  Miller 

1902.  Proc.  U.S.  Nat.  Mus.  XXIV,  p.  762. 
Henry  Lawrence  Island,  Andamans. 

112.  R..\TTUS  PALMARUM,  Zelebor 

1869.    Reise  der  Oesterr.  Fregatte  Novara.  Zool.  Th.  I,  Wirbelth.  i,  Saugeth.  p.  26. 
Nicobar  Islands. 

Synonym:    novarae,  Fitzinger,  1861,  Sitz.  Ber.  Math.  Nat.  CI.  Akad. 
Wiss.  XLII,  p.  394,  nom.  nud. 

113.  RATTUS  LUGENS,  Miller 

1903.  Smiths.  Misc.  Coll.  XLV,  p.  33. 
N.  Pagi  Island,  Sumatra. 

114.  RATTUS  M.-\ERENS,  Miller 

191 1.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  26. 
Nias  Island,  Sumatra. 

115.  RATTUS  SIMALURENSIS  SIM.^LURENSIS,  Miller 

1903.    Proc.  U.S.  Nat.  Mus.  XXVI,  p.  458. 
Simalur  Island,  W.  Sumatra. 

n6.    RATTUS  SIMALURENSIS  BABI,   Lyon 

1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  447. 
Pulau  Babi,  Sumatra. 

117.    R.\TTUS  SIMALURENSIS  LASIAE,  Lyon 

1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  446. 
Pulau  Lasia,  Sumatra. 



mS.    RATTUS  BULLATUS,  Lv,m 

1908.    Proc.  U.S.  Nat.  Mus.  XXXIV,  p.  646. 
Pulau  Rapit,  E.  coast  Sumatra. 

ii.i.    RATTUS  SI.\NTANTCUS,  Miller 

iqoo.    Proc.  Washington  .Acad.  Sci.  II,  p.  210. 
Pulau  Siantan,  Anamba  Islands. 

120.  RATTUS  TIOMAMCUS,  Milkr 

igoo.    Proc.  Washington  .Acad.  Sci.  II,  p.  2og. 
Tioman  Island.  S.  China  Sea. 

121.  RATTUS  TAMBEL.AMCUS,  Miller 

1900.    Proc.  Washington  Acad.  Sci.  II,  p.  212. 
Big  Tambelan  Island,  S.  China  Sea. 

122.  R.ATTUS  M.ARA,  Miller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  10. 
Maratua  Island,  S.-E.  Borneo. 

123.  RATTUS  TUA,   ̂ hller 

1913.    Smiths.  Misc.  Coll.  LXI,  p.  12. 
Maratua  Island,  S.-E.  Burneo. 

124.  R.VrrUS  JULIAMS,  Miller 

1903.    Smiths.  Misc.  Coll.  XLV,  p.  34. 
St.  Julian  Island,  Malaya. 

125.  RATTUS  DAMMERMANI,  Thomas 

1921.    .Ann.  Mag.  Xat.  Hist.  9,  VII,  p.  247. 

Wadjo,  N.  Celebes. 

i2b.    RATTUS  PESTICULUS,  Thomas 

1921.    Ann.  Mag.  Xat.  Hist.  9,  VII,  p.  248. 
Menado,  Celebes. 

127.    RATTUS  LAHOLIS,  Tate  S;  Archhold 

1935.    Amer.  Mus.  Nov.  S02.  p.  2. 
S.  Celebes. 

12S.    R.ATTUS  MINDANENSIS  MINDAXENSIS,  Mear 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  442. 
Mount  Apo,  Mindanao,  Philippine  Islands. 

120.    R.ATTUS  MINDAXENSIS  TABLASI,  Ta>  lor 

1934.    Philippine  Land  Mamm.  p.  439. 
Odoingan,  Tablas,  Philippines. 

130.    R.ATTUS  ZAMBOAXGAE,  Meains 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  443. 
Mindanao,  Philippines. 

iji.    R.ATTUS  KELLERI,  Mearns 

1903.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  444. 
Mindanao,  Philippines. 
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132.    RATTUS  MAGNIROSTRIS,  Mearns 
1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  441. 

Mindanao,  Philippines. 

113.    RATTUS  COLORATUS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  317. 

Basilan,  Philippines. 

134.  R.'^TTUS  ROBIGINOSUS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  318. 

Cagayan,  Philippines. 

135.  RATTUS  MIXDORENSIS,  Thomas 
1897.    Abstr.  Proc.  Zool.  Sec.  London,  June;   Trans.  Zool.  Soc.  XIV,  1898,  p.  402. 

N.  Mindoro,  Philippines. 

136.  RATTUS  DOROEXSIS,  Beaufort 
191 1.  .Abh.  Senckenberg.  Ges.  34,  p.  122. 

Dobo  Island,  Am  Islands. 

137.  R,\TTUS  MANUSELAE,  Thomas 
1920.    .^nn.  Mag.  Nat.  Hist.  9,  VI,  p.  424. 

Mt.  Manusela,  Ceram. 

138.  RATTUS  GESTRI  GESTRI,  Thomas 
1897.    ,\nn.  Mus.  Civ.  Stor.  Nat.  Genoa,  2,  XVIII,  p.  611. 

Kapa  Kapa,  British  New  Guinea. 

139.  RATTUS  GESTRI  VAXHEURNI,  Body 
1933.    Ann.  Mag.  Nat.  Hist.  10,  XII,  p.  435. 

N.-W.  New  Guinea. 

iiorvegicus  Group 
140.  RATTUS  NORVEGICUS  XORVEGICUS,  Berkenhout 

1769.    Outlines  Nat.  Hist.  Gt.  Britain  &  Ireland,  i,  p.  5. 
Great  Britain. 

Synonym:    decumanus,  Pallas,   1778,  Nov.  Spec.  Quad.  Glir.  Ord.  91 
W.  China. 

hiberninis,    Thompson,    1837,    Proc.    Zool.    Soc.    London 

p.  52,  Ireland. 
mmiriis,  Waterhouse,  1839,  Zool.  Beagle,  p.  31.    America. 
leucostermim,  Ruppell,  1842,  Mus.  Senckenb.  Ill,  pp.  108 

116.    Eritrea. 

maniculatus,  Wagner,    1848,   Arch.   Naturg.   XIV,   p.    186 
Eg\pt. 

(?)  decaryi,  Grandidier,  1934,  Bull.  Mus.  Paris,  2,  VI,  p.  478 
Madagascar. 

surmolottus,  Severinus,   1779,  Tentamen  Zool.  Hungaricae 

p-  73- 
hybridiis,     Bechstein,     Pennants     Allgem.     Uebersicht     d 

Vierfuss,  Thiere,  II,  p.  713,  1800. 
caspiits,  Oken.  Lehrb.  Naturg.  Ill,  Abth.  2,  p.  895,  1816. 
deciimanoides,  Hodgson,  Joum.  As.  Soc.  Bengal,  X,  p.  915 

nom.  nud.  1841. 

141.  RATTUS  NORVEGICUS  PRI^L\RIUS,  Kastschenko 
1912.  Ann.  Mus.  St.  Petersb.  17,  p.  401. 

Transbaikalia. 
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142.  RATTUS  NORVEGICUS  CAKACO,   l'all;is 
1778.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  91. 

E.  Siberia. 

143.  R.ATTUS  \0RM-;GICUS  SOCKK,   MiIIlt 
IQ14.     Proc.  Biol.  Soc.  Washington,  XXVII,  p.  go. 

Taocheo,  Kansu,  China. 

144.  RATTUS  NORVEGICUS  PR.^ESTANS,  Trouessart 

1004.    Cat.  Mamni.  Suppl.  p.  546,  footnote. 
Celebes. 

Synonym:  boffmani,  Trouessart,  same  reference,  p.  365.   Not  of  Matschie. 

major,    Hoffman,    18S7,    Abh.   Zool.    Dresden,   p.    18,      Pre- 
occupied. 

145.  RATTUS  HUMILIATIS  HLMI  I.I.ATUS,   Milnc-Hduards 

1868.    Rech.  Mamm.  p.  137,  pi.  41,  fi),'.  i. 
Pekin,  China. 

Synonym:  pliimbeiis,    Milne-Edwards,    1874,    Rech.     Mamm.    p.    138, 
Suen-hoa-fou,  W.  Tcheli,  China. 

uuanathomae,    Milne-Edwards,     1871,     Nouv.    Arch.    Mus. 

p.  93,  Kiang-si,  China. 

146.  R.ATTUS  HUMILIATUS  SOWERBYI,  Howell 

1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  42. 
Near  Imicnpo,  N.  Kirin,  Manchuria. 

147.  R.ATTUS  HUMIITATUS  INSOLATUS,  Hmvdl 

1927.    Proc.  Biol.  Soc.  Washington,  XL,  p.  44. 
12  miles  south  of  Yenanfu,  .Shensi,  China. 

14S.    RATTL  S  HUMILIATL'S  CICLSUS,  G.  M.  Allen 
1926.    Amer.  Mus.  Nov.  217,  p.  5. 

Taku  Ferry,  west  bank  of  Yangtsekiang,  Yunnan. 

149.  RATTUS  TYRANNUS,  Miller 

1910.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  397. 
Ticao,  Philippine  Islands. 

150.  R.ATTUS  BURRUS,  M.lk-r 
1902.    Proc.  U.S.  Nat.  Mus.  XXIV,  p.  76S. 

Trinkut  Island,  Nicobars. 

151.  RATTLS  lU  RKL  lA  S.  .Milkr 

1902.    Proc.  U.S.  Nat.  Mus.  XXIV,  p.  770. 
Car  Nicobar,  Nicobar  Islands. 

152.  RATTUS  BURRESCENS,  Miller 

1902.    Proc.  U.S.  Nat.  Mus.  XXIV,  p.  771. 
CJreat  Nicobar  Island,  Nicobars. 

Iiiijjiiuuu  (jruup 

153.  RATTUS  HOEl'MAM   HOI  IMAM,  M^.t.chic 

1901,    Abh.  Senckenb.  Ges.  XXV,  p.  284. 
Celebes. 
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154.  RATTfS  HOFFMAN!    LINDUENSIS,  Milkr  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  70. 
Lake  Lindoe,  Middle  Celebes. 

155.  RATTUS  HOFFM.ANI   SUBDITIVUS,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  WashinRton,  XXXIV,  p.  70. 

Bada,  Middle  Celebes. 

156.  RATTUS  HOFFMAN  I   MENGKOK.^,  Tate  &  Archbold 

1935.    Amer.  Mus.  Nov.  802,  p.  3. 

Mengkoka  Mountains,  S.-E.  Celebes. 

157.  R..\TTUS  MOLLKOMUS,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  71. 

Pinedapa,  Middle  Celebes. 

15S.    RATTUS  MOLI.ICO.MULUS,  Tate  &  .Archbold 

1935.    Amer.  Mus.  Nov.  802,  p.  4. 
Mountains  of  S.  Celebes. 

IS')-    RATTUS  PALKI.AE,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  69. 
Pulo  Paleleh,  north  coast  of  Celebes. 

160.    RATTUS  PULLIVENTER,  Miller 

1902.    Proc.  U.S.  Nat.  Mus.  XXIV,  p.  765. 
Great  Nicobar  Island,  Nicobars. 

(Perhaps  a  member  oiratttis  group,  but  mammae  i — 3  ̂   8,  as  in  hoffmant 
group.) 

i6i.    RATTUS  ROGERSI,  Thomas 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  206. 

.■\ndaman  Islands,  Bay  of  Bengal. 

(Mammae  i — 3  =  8,  as  in  hoffmaiti  group;   position  doubtful.t 

concolor  Group 

162.  R.ATTUS  CONCOLOR  CONCOLOR,  BIytli 

1859.    Joum.  .Asiat.  Soc.  Bengal,  XXVIII,  p.  295. 
Shwag>in,  Burma. 

163.  RATTUS  CONCOLOR  EPHIPPIUM,  Jentink 

1880.    Notes  Leyden  Mus.  p.  15. 
Sumatra. 

164.  RATTUS  CONCOLOR  STR.\GULUM,  RobiiiEon  &  Kloss 

1916.    Joum.  Str.  Br.  Roy.  .Asiat.  Soc.  LXXIII,  p.  274. 
Mount  Korinchi,  W.  Sumatra. 

165.  RATTUS  CONCOLOR  CLABATUS,  Lyon 

1906.    Proc.  U.S.  Nat.  Mus.  XXXI,  p.  596. 
Banka  Island,  Sumatra. 

166.  RATTUS  CONCOLOR  EQUILE,  Robinson  &  Kloss 

1927.    Joum.  Fed.  Malay  States  Mus.  XIII,  p.  209. 
Idjen  Massif,  E.  Java. 

167.  RATTUS  CONCOLOR  OTTENI,   Kopstcin 

1931.    Joum.  Morph.  Okol.  Thiere,  22,  p.  783. 

Java. 



i(>.s.    KATTl'S  CONCOI.OR  BL'RL  IIXSIS,  Alkn 
191 1.    Bull.  Amer.  Mus.  Nat.  Hist.  XXX.  p.  336. 

Buru  Island,  Moluccas. 

i6g.    RATTL  S  PULLUS.  Miller 

igoi.    Proc.  Biol.  .See.  Washington,  XIV.  p.  17S. 

Tioman  Island,  Malay  Peninsula. 
Svnonym:   ohsciinis,  SliUcr,  1900,  Pri>c.  Washington  .Ac.  Sci.  II,  p.  213, 

preoccupied. 

1-0.    R.ATTUS  SURnUS.  Miller 

1903.    Proc.  U.S.  Nat.  Mus.  XXVI,  p.  460. 
Simalur  Island,  Sumatra. 

171.  RATTLS  SCHU^rE^L■\KERI,  Sody 

1933.    Ann.  Mag.  Nat.  Hist.  10,  XII,  p.  431. 
Pontianak,  W.  Borneo. 

172.  R.\TTUS  RAVEXI   RAVEXI,  Miller  &:  Hollisier 

1 92 1.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  69. 
Toli  Toli,  N.  Celebes. 

173.  RATTUS  R,AVENI   IX'ROUS,  Miller  &  Hollister 
1921.    Proc.  Biol.  Soc.  Washington.  XXXIV,  p.  69. 

Kwandang,  N.  Celebes. 

17a.    R.-\TTL'S  WICHMAXXI,  Jentink 

1890.    Weber's  Zool.  Ergebn.  pp.  120,  121. Flores. 

175.  RATTUS  M:GRIXLS,  Thomas 

189S.    Trans.  Zool.  Soc.  London,  XIV,  p.  403. 

Negros,  Philippine  Islands. 

176.  RATTUS  LUTEIVENTRIS,  Alien 

1910.  Bull.  .Amer.  Mus.  Nat.  Hist.  XXVIII,  p.  14. 
Palawan,  Philippines. 

177      RATTL'S  TOD.AYEXSIS,  Meams 
1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  445. 

Mt.  Apo,  S.-E.  Mindanao,  Phihppines. 

1 78.     RATTUS  PAXTAREXSIS,  Meams 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  448. 
Pantar,  Mindanao,  Philippines. 

170.    RATTUS  CALCIS.  Hollister 

191 1.  Proc.  Biol.  Soc.  Washington,  XXIV,  p.  89. 
Luzon,  Philippines. 

180.  RATTUS  QUERCETI.  Hollister 

igii.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  yo. 

Luzon,  Philippines. 

181.  R.ATTUS  M.WOXICUS.  Hollister 

1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  319. 
Luzon,  Philippines. 

182.  RATTUS  LEUCOPHAirrUs,  Hollister 

1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  320. 
Cataduanes  Island,  Philippines. 
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183.  RATTUS  VIGORATIS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  321. 

Mindoro,  Philippines. 

184.  RATTUS  BASILANUS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  322. 

Basilan,  Philippines. 

185.  RATTUS  ORN.'\TULUS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  322. 

Cagayancillo,  Cagayan  Island,  Philippines. 

tS6.    RATTUS  VULCANI  VULCANl,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  446. 
Mt.  Apo,  Mindanao,  Philippines. 

1S7.    RATTUS  VULCANI  APICIS,  Mearns 
1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  447. 

Mt.  Apo,  Mindanao,  Philippines. 

188.  RATTUS  AEMULI,  Thomas 

1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  249. 
Aemuli,  Jampea  Island,  Salayer  Group,  off  Celebes. 

189.  RATTUS  EXULANS  EXULANS,  Peale 
1848.    U.S.  Explor.  Exped.  VIII,  p.  47. 

Fiji  Islands. 
Synon\Tn:    vitiensis,  Peale,  U.S.  Explor.  Exped.  VIII,  p.  49,  1848.    Fiji. 

maorium,   Hutton,    1879,  Trans.   New  Zealand  Inst.  XI, 

p.  344.    New  Zealand. 
jessook,  Jentink,  1879,  Notes  Leyden  Mus.  II,  p.  15.    New 

Hebrides. 
huegeli,  Thomas,    1880,   Proc.   Zool.   Soc.   London,   p.    11. 

Fiji  Islands. 
190.  R-ATTUS  EXUL.WS  BROWNI,  .Alston 

1877.    Proc.  Zool.  Soc.  London,  p.  123. 
New  Ireland. 

Synon>'m:   echimyoides,  Ramsay,  1877,  P.  Linn.  Soc.  N.S.  Wales,  II, 
p.  15. 

concolor  lassacquerei,  Sody,  1933,  Ann.  Mag.  Nat.  Hist.  10, 
XII,  p.  433.    New  Guinea  (fide  Rummler). 

concolor  manoqiiarius,  Sody,  1934,  Nat.  Tydsch.  Ned.  Ind. 
XCIV,  p.  175.    New  Guinea  (fide  Rummler). 

191.  RATTUS  MICRONESIENSIS,  Tokuda 

1933.    Annot.  Zool.  Jap.  14,  p.  83. 
Ponape  Island,  W.  Pacific. 

192.  RATTUS  H.AWAIIENSIS,  .Stom 

1917.    Occ.  Papers  Bern.  P.  Bishop  Mus.  3,  no.  4,  p.  10. 
Popoia  Island,  Oahu,  Hawaii  Islands. 

miilleri  Group 

193-    RATTUS  MULLERI   MULLERI,  Jentink 
1879.    Notes  Leyden  Mus.  II,  p.  16. 

Batang,  Singalur,  Sumatra. 
Synonym:  lictor.    Miller,    1913,    Smiths.    Misc.    Coll.    LXI,    p.    16. 

Rumpin  River,  Pahang.    Status  fide  KIoss. 
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i.,4.    RATTUS  MULLERI  CAMPl'S,  Robin^.n  &  KInss 
1916.    Joiirn.  Str.  Br.  Roy.  Asiat.  Soc.  p.  275. 

W.  Sumatra. 

Synonym:   virtus,    L>on.    H)if>,    Proc.   liiol.    Soc.   Washinyton,    XXIX, 
p.  210.     Sumatra. 

ii5.    RATTUS  MULLERI   FOEDERIS.  Rohinson  &  Kl.>ss 
Journ.  Fed.  Malay  States  Mus.  IV,  p.  245. 

Perak,  Malay  Peninsula. 

i,l..    RATTUS  MULLERI  OTIOSUS,  Chasen 
Bull.  Raffles  Mus.  Singapore,  g,  p.  gS. 

Balambangan  Island,  N.  Borneo. 

1)7.    R.-\TTUS  MULLERI   BORNEANLS,   .Milkr 
Smiths.  Misc.  Coll.  LXI,  p.  15. 

Telok  Karang  Tigan,  Dutch  S.-E.  Borneo. 

wS.    RATTL'S  VALIDUS  VALIUUS,   Miller 
Proc.  Biol.  Soc.  Washington,  XIII,  p.  141. 

Trang,  Lower  Siam. 

.).).    R.^TTUS  VALIDUS  TI:REMPA,  Cliastii  &  Kioss 

1928.    Journ.  Malay  Br.  Roy.  Asiat.  Snc.  VI,  p.  36. 
Anamba  Islands. 

R.\TTUS  JARAK,   Ronhotc 

igo5.    Journ.  Fed.  Malay  States  Mus.  I,  p.  6g. 
Pulau  Jarak,  Malacca. 

201.  R.\TTUS  VILLOSUS,   KL.ss 
190S.    Journ.  Fed.  Malay  States  Mus.  II,  p.  146. 

Singapore. 
202.  RATTUS  FIRMUS,  Milkr 

igo2.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  155. 
Linda  Island,  E.  Sumatra. 

203.  RATTUS  DOMITOR,  Ahlkr 
1903.    Proc.  U.S.  Nat.  Mus.  XXVI,  p.  461. 

Pulau  Mansalar,  W.  Sumatra. 

204.  RATTUS  POLLENS,  Milkr 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  17. 

Banka  Island,  Sumatra. 

205.  RATTUS  POTENS,   Millir 
igi3.    Smiths.  Misc.  Coll.  LXI,  p.  17. 

Pulau  Tuangku,  W.  Sumatra. 

2oh.    RATTUS  VALENS,  Milk-r 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  iS. 

Pulau  Bangkaru,  Banjak  Islands. 

207.  RATTUS  BALMASUS,  Lyon 
1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  447. 

Tana  Bala,  Batu  Islands,  Sumatra. 

208.  R.VETUS  CHOMBOLIS,   Lyon 

1909.    Proc.  U.S.  Nat.  Mus.  XXXVI,  p.  484. 
Pulau  Jombol,  Rhio-Lingga  .\rchipelago. 
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20C).    RATTUS  MAXI,  Sndy 
1932.    Natuurh.  Maandbl.  Maastricht,  XXI,  p.  157. 

Tjiboeni,  Bandoeng,  W.  Java. 

210.  RATTUS   IM'RALUTEUS,  Thomas 
1888.    Ann.  Mag.  Nat.  Hist.  6,  II,  p.  409. 

Kina  I3alu,  Borneo. 

211.  RATTUS  CR..\SSUS,   Lyon 
191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  103. 

Pulau  Lamukotan,  W.  Borneo. 

212.  R.-\TTUS  SEBUCUS,  Lyon 
191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  102. 

Pulau  Sebuku,  south-east  coast  Borneo. 

213.  RATTUS  INTEGER,  Miller 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  119. 

Sirhassen,  Natuna  Islands. 

xanthurus  Group 

214.  RATTUS  DOMINATOR  DOMINATOR,  Thomas 
1921.    .\nn.  Mag.  Nat.  Hist.  9,  VII,  p.  244. 

Mt.  Masarang,  Minahassa,  N.  Celebes. 

215.  R.ATTUS  DOMINATOR  CAMURUS,  Miller  &  Hollister 
1921.    Proc.  Biol.  See.  Washington,  XXXIV,  p.  96. 

Pinedapa,  Middle  Celebes. 

216.  RATTUS  X.\NTHURUS,  Gray 
1867.    Proc.  Zool.  Soc.  London,  p.  598. 

Celebes. 

217-    RATTUS  CALLITRICHUS,  Jentink 
1878.    Notes  Leyden  Mus.  p.  I2. 

Menado,  N.  Celebes. 

218.  RATTUS  MARMOSURUS,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  246. 
Mt.  Masarang,  Minahassa,  N.  Celebes. 

219.  R.'VTTUS  FACETUS,  Miller  &  Holl.ster 
1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  96. 

South-west  of  Lake  Lindoe,  Middle  Celebes. 

220.  R.ATTUS  HA^LATUS,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  97. 
South-west  of  Lake  Lindoe,  Middle  Celebes. 

221.  RATTUS  TAERAE.  Sody 
1932.    Natuurh.  Maandbl.  Maastricht.  XXI,  p.  158. 

Lembean,  east  of  Tondano,  N.  Celebes. 

222.  RATTl'S  TONDANUS.  Sody 
1932.    Natuurh.  Maandbl.  Maastricht.  21,  p.  158. 

Tondano,  N.  Celebes. 

223.  RATTUS  ARCU.ATUS,  Tate  &  .Vchbold 

1935.    Amer.  Mus.  Nov.  802.  p.  g. 
Mengkoka  Mountains,  Celebes. 
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224.  RATTUS  SALOCCO,  Tatu  &  Archbold 

1935.    Arner.  Mus.  Nov.  802,  p.  7. 
Mengkoka  Mountains,  Celebes. 

225.  R.JiTTUS  IMICROBl'Ll.ATLS,  Tate  S:  Archluild 

1935.    Amer.  Mus.  Nov.  802,  p.  8. 
Mengkoka  Mountains,  Celebes. 

226.  R.-\TTL"S  PUNICANS,  Miller  &  Hollistcr 

192 1.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  98. 
Pinedapa,  Middle  Celebes. 

227.  RATTUS  CELEBENSIS,  Gray 
1S67.    Proc.  Zool.  Soc.  London,  p.  598- 

Menado,  N.  Celebes. 

22S.    R.ATTLS  BONT.\NUS.  Thomas 

1921.    Ann.  MaR.  Nat.  Hist.  9.  VII,  p.  245. 
Mt.  Lampobatang,  S.  Celebes.  _     „     „, 

Synon>Tn;    (?)    onratofo,    RevilUod,    iqii.    Zool.    Anz.    3/.    P-    5i3- Preoccupied. 

229.  RATTUS  TAGULAVENSIS,  Mcarn.-. 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  439- 
Mindanao,  Philippine  Islands. 

230.  R.'^TTUS  ALBIGULARIS,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  44°- 
Mindanao,  Philippines. 

231.  RATTUS  GALA,  Miller 

1911.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  398- 
Mindoro,  Philippines. 

232.  RATTUS  EVERICTTI,  C;untlur 

1879.    Proc.  Zool.  Soc.  London,  p.  75. 
Mindanao,  Philippines. 

233.  RATTUS  LUZOMCTS,  Thomas 

1895."  Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  163. Luzon,  Philippines. 

234.  R.ATTUS  BAGOPUS.  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  45o- 
Mindanao,  Philippines. 

chrysocomus  tjixiup 

235.  RATTUS  CHRYSOCOMUS.  Il..frmaii 

1SS7.    Abh.  Mus.  Dresden,  III,  p.  20. Celebes. 

236.  RATTUS  FRATROKUM.  Thomas 

1S96.'  Ann.  Mag.  Nat.  Hist.  6.  XVIII.  p.  246. Run.ikan,  Celebes. 

237.  RATTUS  ANDRIAVSl.  Allen 

191 1.    Bull.  Amer.  Mus.  Nat.  Hist.  XXX,  p.  336- 
Buton  Island,  Celebes. 
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238.  RATTUS  ADSPl'.RSrS,  Miller  &  Hollister 
1921.    Proc.  Biol.  Soc.  WasliinRton,  XXXIV,  p.  71. 

Pinedapa,  Middle  Celebes. 

239.  RATTU.S  PENITUS  PENITUS,  Miller  &  Hollister 
1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  72. 

Lake  Lindoe,  Middle  Celebes. 

240.  RATTUS  PEMTUS   INFERIOR,  Tate  &  Archbold 
1935.    Amer.  Mus.  Nov.  802,  p.  6. 

Mengkoka  Mountains,  S.-E.  Celebes. 

241.  RATTUS  PENITUS  HEINRICHI,  Tate  &  Archbold 
1935.    Amer.  Mus.  Nov.  802,  p.  6. 

Lampobatang,  S.  Celebes. 

242.  RATTUS  PENITUS  SERICATUS,  Miller 
1 02 1.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  73. 

Rano  Rano,  Middle  Celebes. 

243.  RATTUS  RALLUS,  Miller  &  Hollister 
1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  73. 

Gimpoe,  Middle  Celebes. 

244.  RATTUS  BREVIMOLARIS,  Tate  &  .\rchbold 

1935.    Amer.  Mus.  Nov.  802,  p.  7. 
Lalolis,  south-east  of  Mengkoka  Mountains,  S.-E.  Celebes. 

245.  RATTUS  NIGELLUS,  Miller  &  Hollister 
192 1.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  72. 

Near  Toboli,  N.  Middle  Celebes. 

ccelestis  Group 

246.  RATTUS  CCELESTIS  CCELESTIS,  Thomas 

1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  248. 
Bonthian  Peak,  S.  Celebes. 

247.  RATTUS  CCELESTIS  KOKA,  Tate  &  Archbold 

'935-    •■^mer.  Mus.  Nov.  803,  p.  i. 
Mengkoka  Mountains,  S.-E.  Celebes. 

confiiciamis-huang  Group 

(The  position  of  the  first  species  and  its  alHes,  andersoni,  is  uncertain.) 
248.  RATTUS  ANDERSONI  ANDERSONI,  Thomas 

191 1.  Abstr.  Proc.  Zool.  Soc.  London,  p.  4;  Proc.  Zool.  Soc.  London,  p.  171. 
Omi-san,  Szechuan,  China. 

249.  RATTUS  ANDERSONI  ZAPPEYI.  .Allen 

1912.  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XL,  p.  225. 
Washan  Mountains,  W.  Szechuan. 

250.  RATTUS  EXCELSIOR,  Thomas 

1911.    .\bstr.  Proc.  Zool.  Soc.  London,  p.  4;  Proc.  Zool.  Soc.  London,  p.  170. 
Ta-tsien-lu,  W.  China. 

251.  RATTUS  CULTURATUS,  Thoma.s 

1917.    .Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  198. 
Mount  .Arizan,  Formosa. 



(typical  section) 

252.    F-(ATTUS  CONFL'CiAMS  COM  It  lANLS,  Milnt-Kdwards 
1871.    Nouv.  Archiv.  Mus.  Nat.  Hist.  VII,  Bull.  p.  03. 

Tibet. 

25.1.    R.ATTLS  COXFICIAM  S  .SACIR,  Thomas 
190S.     Proc.  Zool.  Soc.  London,  p.  6. 

Shantung  Peninsula,  China. 

254.  R.VTTLS  C(JNFLC1A.\L'.S  (.HIHLIIA.SIS.  Th(,m.is 
1917.    .Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  190. 

Imperial  Tombs,  Pekin. 

255.  RATTUS  CUNFUCIANUS   LLTICOLOR,  Thoiii;,s 
1905.  Abstr.  Proc.  Zool.  Soc.  London,  p.  45;  Proc.  Zool.  Soc.  London,  p.  972. 

Yen-an-fu,  Shensi,  N.  China. 

25(1.    R.ATTUS  CONFUCIANUS  SINIANUS,  Shih 

1931.    Bull.  Dept.  Biol.  Sun  Yat-sen  L^niv.  no.  12,  p.  3. 
Kvvantung,  China. 

257.    R.ATTUS  CONFL'CIANLS  CANORLS,  Thoma.s 
191 1.    Proc.  Zool.  Soc.  London,  p.  690. 

Wen-hsien  countr\-,  S.  Kansu,  China. 

25.S.    R.ATTUS  CONFUCIANI'S  VAOSHANENSIS,  Shih 
1930.  Bull.  Dept.  Biol.  Sun  Yat-sen  Llnix-.  no.  4,  p.  6. 

Kwangsi,  China. 

25.,.    R.ATTl'S  C()\Fi;CIANl  S  LITTOREUS,  Cabrera 
1923.    Bol.  Soc.  Esp.  Hist.  Nat.  22,  p.  167. 

Foochow,  China. 

260.    RATTUS  CONFUCIANUS  LOTIPF.S,  G.  M.  Allen 
1926.    Anier.  Mus.  Nov.  217,  p.  11. 

Hainan. 

2(>i.    RATTUS  WONGI,   Shih 

1931.  Bull.  Dept.  Biol.  Sun  Yat-sen  Uniw  12,  p.  6. 
Fongtung,  Kwantung  China. 

262.  RATTUS  ELEGANS,  Shih 

193 1.    Bull.  Dept.  Biol.  Sun  Yat-sen  Univ.  12,  p.  7. 
Fongtung,  Kwantung,  China. 

263.  RATTUS    RUBRICdSA,   Anderson 
187S.    Anat.  Zool.  Res.  Yunnan,  p.  306. 

Yunnan. 

2(14.    RATTL  s  MVI:1VKNTI;R,   Hodcson 
1836.    Joum.  .Asiat.  Soc.  Bengal,  V,  p.  234. 

Central  region  of  Nepal. 

265.    R.ATTIS   LING,   Bonhotu 
1906.  Proc.  Zool.  Soc.  London,  2,  p.  38S. 

Ching  Feng  Ling,  N.-W.  Fokien,  S.  China. 

Synonym;   minor,  Shih,  Bull.  Dept.  Biol.  Sun  "i'at-sen  Univ.  8,  2,  1930. 
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266.  RATTUS  HLANG,  IJonhott- 

1905.    Proc.  Zool.  Soc.  London,  p.  387. 
Kuatun,  China. 

Synonym :  flavipilis,  Shih,  Bull.  Dept.  Biol.  Sun  Yat-sen  Univ.  8,2,  1930. 

267.  RATTUS  FULVliSCENS  FULVESCENS,  Gray 

1846.    Cat.  Hodgson  Coll.  p.  18. 

Nepal. 
Synonym:    huang  vulpicolor,  G.  M.  Allen,  1926.  Amer.  Mus.  Nov.  217, 

p.   14.    Yunnan-Burma  border,  Namting  River  (status 

fide  Osgood). 
caudatior,   Hodgson,    1849,   Ann.   Mag.   Nat.   Hist.   2,   HI, 

p.  203.    Nepal. 
jerdoni,  Blyth.    1S63,   Journ.  Asiat.    Soc.   Bengal,   XXXH, 

p.  350.    Sikkim. 
octomammis,  Gray,  1863,  Cat.  Hodgson  Coll.  Ind.  ed.  p.  10. 

268.  RATTUS  FUJA'ESCENS  TREUBII,  Robinson  &  Kloss 
1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  376. 

W.  Java. 

2O1J.    RATTUS  FULVESCENS  TEMMINCKI,   Kloss 

1921.  Journ.  Fed.  Malay  States  Mus.  X,  p.  233. 
Besoeki,  E.  Java. 

270.  RATTUS  FULVESCENS  OSIMENSIS,  Abe 

1935-    Journ.  Sci.  Hiroshima  Univ.  3,  p.  107. 
Amamiosima  Island,  Liukiu  Islands. 

271.  RATTUS  FULVESCENS  MARINUS,  Kloss 

1916.    Proc.  Zool.  Soc.  London,  p.  50. 

Koh  Chang  Island,  S.-E.  Siam. 

272.  RATTUS  FULVESCENS  PAN,  Robinson  &  Kloss 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  229. 

Koh  Samui,  N.-E.  Malaya. 

273  RATTUS  FULVESCENS  CHAMPA,  Robinson  &  Kloss 

1922.  Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  96. 
Langbian  Peaks,  S.  Annam. 

274  RATTUS  FULVESCENS  BATURUS,  Sody 

1932.    Nat.  Tijd.  Ned.  Ind.  XCII,  p.  334. 
Gunong  Agong,  E.  Bali. 

275.    R.ATTUS  FULVESCENS  LEPTUROIDES,  Sody 

1934.    Nat.  Tijd.  Ned.  Ind.  XCIV,  p.  174. 
Gunung  Lawu,  Mid  Java. 

2-6.    RATTUS  FULVESCENS  BUKIT,  Bonhote 
1903.    .\nn.  Mag.  Nat.  Hist.  7,  XI,  p.  125. 

Bukit  Besar,  Jalor,  Malay  Peninsula. 

277.    RATTUS  FULVESCENS  CONDORENSIS,  Chasen  &  Kloss 

1926.    Joum.  Siam  Soc.  Nat.  Hist.  Suppl.  VI,  4,  p.  358. 
Pulau  Condore,  south-east  coast  Cochin  China. 

7 — Living  Rodents — 11 
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27S.    R.A.TTUS  OHIENSIS,  Phillips 
1929.    Ceylon  Joum.  Sci.  Sec.  B.  XV,  p.  167. 

W.  Haputale,  Ohiya,  Ceylon. 

270.    R.'^TTUS  ALTICOLA,  Thomas 
1888.    Ann.  Mag.  Nat.  Hist.  6,  II,  p.  408. 

Kina  Balu,  Borneo. 

-So.    RATTUS  OCHRACETVENTER,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  451. 

Kina  Balu,  Borneo. 

2S1.    R.ATTUS  DRAMA.  Thomas 

1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  232. 
Mishmi  Hills,  .'\ssam. 

2&Z.    RATTUS  MENTOSU.S,  Thomas 

1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  643. 
Hkampti,  Upper  Chindwin,  Burma. 

283.  R.^TTUS  LEPIDUS,  Alilkr 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  20. 

Bok  Pyin,  S.  Tenasserim. 

284.  RATTU.S  GRACILIS.  Miller 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  21. 

Mt.  Mooleyit,  N.  Tenasserim. 

285.  RATTUS   INDOSINICUS,  OsRood 
1932.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  XVIII,  p.  307. 

Chapa,  Tongking. 

286.  R.-\TTUS  B.ATAMANUS,   Lynn 
1907.  Proc.  U.S.  Nat.  Mus.  XXXI,  p.  654. 

Batum  Island,  Rhio  .Archipelago. 

287.  RATTUS  MANDUS,  Lyon 
1908.  Proc.  U.S.  Nat.  Mus.  XXXIV,  p.  644. 

Sungei  Mandau,  E.  Sumatra. 

288.  R,'\TTUS  BARUSSANUS.  Miller 

191 1.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  26. 
Nias  Island,  Sumatra. 

2S0.    RATTUS  HVLOiMYOIDKS,  Rohinson  &  Kloss 

1916.    Joum.  Str.  Br.  Roy.  Asiat.  Soc.  LXXIII,  p.  273. 
Korinchi  Peak,  W.  Sumatra. 

2yo.    R.VrTLS  SP,\TUL.VrL  S,  Lyon 

1911.    Proc.  U.S.  Nat.  Mus.  XL,  p.  iii. 
Pulau  Lamukotan,  W.  Borneo. 

291.    RATTUS  RAPIT,  Bonhote 

1903.    Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  123. 
Kina  Balu,  Borneo. 

2y2.    RATTLS  TRACHYNOTUS.  Cabrera 
1920.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  20,  p.  212. 

Kina  Balu,  Borneo. 
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293-    RATTUS  LIM'CHA,  Wroughton 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  429. 

Sikkim. 

musschenbroekii  Group 

294.  RATTUS  MUSSCHENBROEKII   MUSSCHENBROEKII,  Jcntink 

1878.    Notes  Leyden  Mus.  p.  10 
Menado,  N.  Celebes. 

295.  RATTUS  MUSSCHENBROEKII  TETRICUS,  Miller  &  Hollister 
192 1.  Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  68. 

Gimpoe,  south-west  of  Lake  Lindoe,  Middle  Celebes. 

cremoriventer  Group 

296.  RATTUS  CREMORIVENTER  CREMORIVENTER,  Miller 

1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  144. 
Trang,  Lower  Siam. 

297.  RATTUS  CREMORIVENTER  LANGBIAMS,  Robinson  &  Kloss 

1922.  Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  96. 
Langbian  Peaks,  S.  Annam. 

298.  RATTUS  CREMORIVENTER  CRETACEIVENTER,  Robinson  &  Kloss 
1919.  Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  377. 

Tjibodas,  W.  Java. 

299-    RATTUS  CREMORIVENTER  ^L■^LAWALI,  Chasen  &  Kloss 
1932.    Bull.  Raffles  Mus.  6,  p.  32. 

Mallewalle  Island,  N.  Borneo. 

300.  RATTUS  CREMORIVENTER  KINA,  Bonhote 

1903.    Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  124. 
Kina  Balu,  Borneo. 

301.  RATTUS  CREMORIVENTER  TENASTER,  Thomas 

1916.    Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.  425. 
Mt.  Mooleyit,  Tenasserim. 

302.  RATTUS  BLYTHI  BLYTHI,   Kloss 
1920.  Records  Indian  Mus.  13,  p.  8. 

Schweygin,  Tenasserim. 
Synonym:   cinnamomeus,    BIyth,     1859,    Joum.    Asiat.     Soc.    Bengal, 

XXVIII,  p.  294. 

303.  RATTUS  BLYTHI   MEKONGIS,  Robinson  &  Kloss 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  96. 

Mekong  River,  Laos,  18°  53'  N. 
304.  R.VrTUS  ORBUS  ORBUS,  Robinson  &  Kloss 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  228. 
Kao  Nawng,  Bandon,  N.-E.  Malay  Peninsula. 

305.  R\TTUS  ORBUS  FRATERNUS,  Robinson  &  Kloss 

1916.    Joum.  Str.  Br.  Roy.  Asiat.  Soc.  LXXIII,  p.  273. 
Korinchi,  W.  Sumatra. 

306.  R.\TTUS  GILBIVENTER,  Milkr 

1903.    Smiths.  Misc.  Coll.  XLV,  p.  35. 
Sullivan  Island,  Mergui  Archipelago. 



196  RATTUS 

307.    RATTUS  SOLUS,  Milk-r 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  22. 

Pulau  Terutau,  west  coast  Malay  Peninsula. 

,108.    RATTUS  MENGURUS,  Miller 
191 1.    Free.  Biol.  Soc.  Washington,  XXIV,  p.  27. 

Billiton  Island,  Sumatra. 

309.  RATTUS  FLAVIVENTER,  Miller 
1900.    Proc.  Washington  Acad.  Sci.  II.  p.  204. 

Anamba  Islands. 

310.  R.ATTUS  BECC.\R1I.  Jentmk 
1879.    Notes  Leyden  Mus.  II,  p.  11. 

Menado,  Celebes. 
Svnonvm:    thvsamiriis,    Sodv,    1932,    Natuurh.    Maandbl.    Maastricht, 

XXI,  p.   157.    Minahassa,  N.  Celebes. 

7L-liitclicadi  (jroup 

311.  R,\TTUS  ASPER,  MiMer 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  145. 

Trang,  Lower  Siam. 

312.  RATTUS  SAKERATENSIS,  Clyldenstolpe 
1916.    K.  Svenska.  Vet.  Akad.  Handl.  Stockholm,  57,  2,  p.  46. 

Sakerat,  E.  Siam. 

313.  R.-\TTUS  KLOSSI.  Bonhute 
1906.    Proc.  Zool.  Soc.  London,  p.  9. 

Mt.  Pulai,  S.  Johore,  Malay  Peninsula. 

314.  RATTUS  INAS,  Bonhnte 
1906.    Proc.  Zool.  Soc.  London,  p.  9. 

Gunong  Inas,  Perak,  Malay  Peninsula. 

315.  RATTUS  BATUS,  Miller 
191 1.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  27. 

Pulau  Pinie,  Batu  Islands,  Sumatra. 

316.  RATTUS  WHITEHEAD!   WHITEHEAD!,  Tliomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  452. 

Kina  Balu,  Borneo. 

317.  RATTUS  WHITEHEAD!   PERLUTL'S,  Thomas 
191 1.    Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  205. 

Balangean,  N.  Central  Sarawak,  Borneo. 

31S.    RATTUS  MELINOGASTER.  Cabrera 
1920.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  20,  p.  211. 

Bongon,  N.  Borneo. 

3iy.    RATTUS  ASPINATUS,  Tate  &  Arehhold 
1935.    Amer.  Mus.  Nov.  802,  p.  9. 

N.  Celebes. 
bacoddii  (iroiip 

320.    RATTUS  B.\E()D()N.  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  452. 
Kina  Balu,  Borneo. 
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eha  f  jroup 

321.  RATTUS  KHA  EHA,  WrouRhton 
igi6.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  428. 

Sikkim,  Himalayas. 

322.  RATTL'S  KHA  NINUS,  Thomas 
1922.    Ann.  Mag.  Nat.  Hist.  9,  X,  p.  404. 

Kiu-kiang,  Salween  Divide,  28'  N.  Yunnan  Highlands. 

lepturiis  Group 

323.  RATTUS  LEPTURUS  LEPTURUS,  Jentink 

1879.    Notes  Leyden  Mus.  H,  p.  17. 

Java. 
324.  RATTUS  LEPTURUS  FREDERICAE,  Sody 

1931.    Nat.  Tijds.  Ned.  Ind.  XCI,  p.  212. 
W.  Java. 

325.  R.ATTUS  LEPTURUS  BESUKI,  Sody 

1931.    Nat.  Tijds.  Ned.  Ind.  XCI,  p.  214. 
E.  Java. 

326.  RATTUS  LEPTURUS  MACULIPECTUS,  .Sody 
1934.    Nat.  Tijds.  Ned.  Ind.  XCIV,  p.  173. 

Gunung  Tjereme,  W.  Java. 

barlehi  Group 

327.  RATTUS  B.\RTELSI.  Jentink 
1910.    Notes  Leyden  Mus.  XXXIII,  p.  6g. 

Mt.  Pangerango,  Java. 
Synonym:   tjihuniensis,   Sody,    1933,   Ann.   Mag.   Nat.   Hist.    10,   XH, 

p.  430.    W.  Java,  Tjiboeni. 

rajah  Group 

328.  RATTUS  MOI,  Robinson  &  Kloss 
1922.    Ann.  Mag.  Nat.  Hist,  g,  IX,  p.  95. 

Langbian  Mountains,  S.  Annam. 

32().    R.'VTTUS  SURIFER  SURIFER,  Miller 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  148. 

Trang,  Lower  Siam. 

330.  RATTUS  SURIFER  FINIS,  Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  51. 

Klong  Menao,  S.-E.  Siam. 

331.  R..\TTUS  SURIFER  CHANGENSIS,  Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  52. 

Koh  Chang  Island,  S.-E.  Siam. 

332.  R.\TTUS  SURIFER   KUTENSIS,   Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  52. 

Koh  Kut  Island,  S.-E.  Siam. 
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333.  RATTUS  SURIFER  PELAGIL'S,   Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  53. 

Koh  Rang  Island,  S.-E.  Siam, 
334.  RATTUS  SURIFER  ECLIPSIS,   Kloss 

1916.    Proc.  Zool.  Soc.  London,  p.  53. 
Koh  Kra  Island,  S.-E.  Siam. 

335.  R.'VTTUS  SURIFER  TENEHROSUS,   Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  54. 

Koh  Klum  Island,  S.-E.  Siam. 

33h.    RATTUS  SURIFER  C0XNECTI:NS,   Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  53. 

Koh  Mak  Island,  S.-E.  Siam. 

337.  RATTL'S  SURIFER  LEON  IS,  Robinson  &  Kloss 
191 1.  Joum.  Fed.  Malay  States  Mus.  IV,  p.  170. 

Singapore. 

338.  RATTUS  SL'RIFER  PI'MANGILIS,  Robinson 
1912.  Ann.  Mag.  Nat.  Hist.  8,  X,  p.  593. 

Pulau  Pemanggil,  Johore  Archipelago,  Malaya. 

339.  R.^TTUS  SURIFER  AlANICALIS,  Robinson  S:  Kloss 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  230. 

Koh  Pennan,  N.-E.  Malay  Peninsula. 
340.  RATTUS  SURIFER  SPURCUS,  Robinson  &  Kloss 

1914.  Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  230. 
Koh  Samui,  N.-E.  Malaya. 

341.  R.^TTUS  SURIFER  FL.^VIDULUS,  Miller 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  189. 

Pulau  Lankawi  Island,  west  coast  Malay  Peninsula  at  northern  extremity 
of  Straits  of  Malacca. 

342.  RATTUS  SURIFER  BUTANGENSIS,   .Milkr 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  190. 

Pulau  Adang,  Butang  Islands,  west  coast  Malay  Peninsula. 

343.  RATTUS  SURIFER  (;R.\NDIS,   Kloss 

191 1,    .■^nn.  Mag.  Nat.  Hist.  8,  VII,  p.  119. 
Great  Redang  Island,  off  Trengganu,  E.  Malaya. 

344.  R.ATTUS  SURIFER  FLAVIGRANDIS,   Kl..ss 
1911.  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  119. 

East  Perhentian  Island,  off  Trengganu,  Malaya. 

345.  RATTUS  SURIFER  AORIS,  Robinson 
1912.  .\nn.  Mag.  Nat.  Hist.  8,  X,  p.  594. 

Pulau  Aor,  Johore  Archipelago. 

34(>.    RATTUS  SURIFER  BINOMI.NATUS.   Kloss 
1915.  Joum.  Fed.  Malay  States  Mus.  V,  p.  223. 

Tioman  Island,  east  coast  Malay  Peninsula. 
Synonym:   niicrodon,  Kloss,   1908,  Journ.  Fed.  Malay  States  Mus.  II, 

p.  145,  preoccupied. 
347.    R.VFTUS  SURIFER  LINGEXSIS,  Miller 

1900.    Proc.  Washington  .•\cad.  .Sci.  II,  p.  206. 
Linga  Island,  Rhio-Lingga  Archipelago. 
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348.  RATTUS  SURIFKR  BANACUS,   Lyon 
1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  449. 

Banjak  Islands  (Pulau  Bankaru),  Sumatra. 

349.  RATTUS  SURIFIiR  ANTUCUS,  Lyon 
1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  449. 

Banjak  Islands  (Pulau  Bankaru),  Sumatra. 

350.  RATTUS  SURIFKR  MABALUS,  Lyon 
1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  449. 

Tana  Masa,  Batu  Islands,  Sumatra. 

351.  RATTUS  SURIFKR  PIN.\TUS,  Lyon 
1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  448. 

Pulau  Pinie,  Batu  Islands,  Sumatra. 

352.  R.\TTUS  SURIFKR  R,-\VUS,  Robinson  &  KIoss 
1916.    Joum.  Straits  Br.  Roy.  Asiat.  Sec.  LXXIII,  p.  272. 

Sungei  Kumbang,  Korinchi,  W.  Sumatra. 

353.  RATTUS  SURIFKR  SOLARIS,  Sody 

1934.    Nat.  Tidjs.  Ned.  Ind.  XCIV,  p.  170. 
Gunung  Gedeh,  W.  Java. 

354.  RATTUS  SURIFER  BANDAHARA,  Robinson 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  235. 

Kina  Balu,  Borneo. 

355.  RATTUS  PELL.-\X,  Miller 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  147. 

Trang,  Lower  Siam. 

356.  R,-\TTUS  COXINGI,  Suinhoe 
1864.    Proc.  Zool.  Soc.  London,  p.  185. 

Formosa. 

Synonym:    coninga,  Swinhoe,  same  reference. 

357.  RATTUS  R.^J.AH  R.\JAH,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  451. 

Sarawak,  Borneo. 

358.  RATTUS  R.'\JAH  SIARMA,   Kloss 
1918.  Joum.  Nat.  Hist.  Soc.  Siam,  III,  2,  p.  75. 

Sikawtur,  40  miles  north-west  of  Raheng,  W.  Siam. 

35').    RATTUS  RAJAH   KORATIS,   KJoss 
1919.  Joum.  Nat.  Hist.  Soc.  Siam,  III,  4,  p.  376. 

Lat  But  Kao,  E.  Siam. 

360.  RATTUS  R-i^JAH  KR.AMIS,  Kloss 
1919.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  4,  p.  377. 

Koh  Kiam,  Gulf  of  Siam. 

361.  R.ATTIS  R.\JAH  SIMILIS,  Robinson  &  Kloss 
1916.    Joum.  Str.  Br.  Roy.  Asiat.  Soc.  LXXIII,  p.  272. 

Korinchi  Valley,  W.  Sumatra. 

362.  R-VFTUS  R.\JAH  VERBKEKI,  Sody 

1930.    Zool.  Med.  Leiden,  13,  p.  130. 

Java. 
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36.1.    RATTUS  RAJAH  HIDONGIS,   Kloss 
1921.    Treubia,  Buitenzorg,  2,  p.  122. 

S.  Natiina  Islands. 

3(14.    RATTUS  LUTEOLUS,  MilltT 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  36. 

St.  Matthew  Island,  Mergui  Archipelago. 

365.  R.ATTL  S  UMBRIDORSUM,   Milkr 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  37. 

Loughborough  Island,  Mergui  Archipelago 

366.  RATTUS  CASENSIS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  38. 

Chance  Island,  Mergui  Archipelago. 

3I.7.    R.ATTIS  DOMELICUS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  39. 

Domel  Island,  Mergui  Archipelago. 

36S.    RATTUS  BENTIN'CANUS.  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  38. 

Bentinck  Island,  Mergui  Archipelago. 

3().i.    RATTUS  CATELLII"I:R,  Miller 
1903.    Proc.  U.S.  Nat.  Mas.  XXVI,  p.  464. 

Pulau  Mansalar,  W.  Sumatra. 

370.  RATTUS  PAGENSIS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  39. 

S.  Pagi  Island,  W.  Sumatra. 

371.  RATTUS  INFLATUS,  Robinson  &  Kloss 
1916.    Journ.  Straits  Br.  Roy.  Asiat.  Soc.  LXXIII,  p.  273. 

Sungei  Kumbang,  Korinchi,  W.  Sumatra 

372.  RATTIIS  PERFLAVUS,   Lyon 
1911.    Proc.  U.S.  Nat.  Mus.  XL,  p.  108. 

Pulau  Laut,  S.-E.  Borneo. 

373.  R.\TTLS  CARIMATAE,  Miller 
1906.    Proc.  U.S.  Nat.  Mus.  XXXI,  p.  59. 

Karimata  Island,  W.  Borneo. 

374.  RATTl'S  SERUTUS,  Miller 
1906.    Proc.  U.S.  Nat.  Mus.  XXXI,  p.  59. 

Pulau  Serutau,  Karimata  Island,  W.  Borneo 

375.  RATTUS  SATURATLiS,   l.yon 
igii.    Proc.  U.S.  Nat.  Mus.  XL,  p.  109. 

Pulau  Panebangen,  W.  Borneo. 

37h.    RATTLES  UHIXTS,   l.xon 
191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  109. 

Pulau  Sebuku,  S.-E.  Borneo. 

377.    R.VFTl'S  ANAMBAE,  Miller 
1900.    Proc.  Washington  Acad.  Sci.  II,  p.  205. 

Pulau  Jimaja,  Anamba  Islands. 
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378.    RATTUS  PANGI.IMA,  Rnbinson 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  235. 

Palawan,  Philippine  Islands. 
Synonym:  palaicanensis,    Taylor,    1934,    Philippine    Land    Mammals, 

p.  416.    Palawan. 

37Q.    RATTUS  HELLWALDI  HELLW.ALDI.  Jcntink 
1878.    Notes  Leyden  Mus.  p.  11. 

Menado,  Celebes. 

380.  RATTUS  HELLWALDI  LOCALIS,  Miller  &  Hollister 
1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  74. 

North  of  Parigi,  Celebes. 

381.  RATTUS  HELLWALDI  CEREUS,  Miller  &  Hollister 

1921.  Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  74. 
Toli  Toli,  X.-W.  Celebes. 

cdwardsi-sabaniis  Group 

382.  RATTUS  MELLI,  Matschie 

1922.  Arch.  Naturg.  88,  Heft  10,  p.  26. 
N.  Canton,  S.  China. 

383.  RATTUS  ED\V.ARDSI  EDWARDSI.  Thomas 
1882.    Proc.  Zool.  Soc.  London,  p.  587. 

W.  Fokien,  China. 

384.  R.\TTUS  EDWARDSI  MILLETTI,  Robinson  &  Kloss 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  94. 
Dalat,  Langbian  Plateau,  S.  .\nnam. 

385.  R.ATTUS  EDWARDSI   LISTERI,  Thomas 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  406. 

Darjiling,  Himalayas. 

386.  RATTUS  EDWARDSI  GARONUM,  Thomas 

1921.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVIII,  p.  27. 
Tura,  Garo  Hills,  Assam. 

387.  R.ATTUS  EDWARDSI   CILIATUS,  Bonhote 
1900.    Proc.  Zool.  Soc.  London,  p.  879. 

Gunung  Inas,  Perak,  Malay  Peninsula. 

388.  RATTUS  EDWARDSI   SETIGER,  Robinson  &  Kloss 

1916.    Joum.  Str.  Br.  Roy.  .Asiat.  Soc.  LXXIII,  p.  271. 
West  side  Barisan  Range,  Korinchi,  W.  Sumatra. 

389.  R.ATTUS  EDWARDSI  GIGAS,  Satunin 
1903.    Ann.  Mus.  Zool.  St.  Petersb.  VII,  p.  16. 

Near  Lun-fan-fu,  Szechuan,  China.     Status  fide  Osgood. 

390.  RATTUS  S.\BANUS  SABANUS.  Thomas 

1887.    .Ann.  Mag.  Nat.  Hist.  5,  XX,  p.  269. 
Kina  Balu,  Borneo. 
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V)i.    RATTUS  SABANUS  REVERTENS,  Robinso
n  &•  Kloss 

1022.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  95- 

Daban,  Phanrang  Province,  S.  Annam. 

39;.    R.^TTUS  SABANUS  ULULANS,  Robmson  &: 
 Kloss 

1916'  "joum.  Str.  Br.  Roy.  Asiat,  Sec.  LXXIII    p.  272 Siolak  Dras,  Kormchi  Valley,  W.  Sumatra. 

yr.-    RATTUS  S.A.BANUS  BUNGUR.^NENSIS,  Ch
asen 

iQ-tS.    Bull.  Raffles  Mus.  10,  p.  i?- 
Bunguran  Island,  Natunas. 

V14.    RATTUS  S.-\B.\NUS  MAVAPAHIT,  Robinson 
 &  Kloss 

1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  375- 
Tjibodas,  W.  Java. 

,05.    R.ATTUS  KENNETHI,   Kloss 

1018.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  p.  61. 

Sikawtur,  40  miles  north-west  of  Raheng,  \\ .  Siam
. 

,..h.    R.^TTUS  VOCIFERANS  VOCIFERANS,  Mi
lkr 

1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  138. 
Trang,  Lower  Siam. 

3.,7.    RATTUS  VOCIFERANS  HERBERTI,  Klo
ss 

1916.    Joum.  Nat.  Hist.  Soc.  Siam,  II,  p.  25. 
Pak  Jong,  E.  Siam. 

308.    RATTUS  VOCIFERANS   INSUI.ARUM,  
M.IIlt 

1911.    Smiths.  Misc.  Coll.  LXI,  p.  19-        _.     , 
Domel  Island,  Mergui  Archipelago. 

3.,9.    RATTUS  VOCIFERANS  CLARAE.  Miller
 

1 91 3.    Smiths.  Misc.  Coll.  LXI,  p.  20. 
Clara  Island,  Mergui  Archipelago. 

400.  RATTUS  VOCIFERANS  TAPANULIUS,   Lyo
n 

1916     Proc.  Biol.  Soc.  Washington,  XXIX,  p.  209. 
Tapanuli  Bay,  W.  Sumatra. 

401.  RATTUS  VOCIFERANS  TERSUS,  Thomas 
 &  Wroughton 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  535- 
Temtau  Island,  Straits  of  Malacca. 

402.  RATTUS  VOCIFERANS  L.A.NC.AVENSIS, 
  Miller 

1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  188. 

Pulau  Lankawi,  west  coast  Malay  Peninsula. 

403.  RATTUS  STOICUS,  M.llcr 

190'     Proc.  U.S.  Nat.  Mus.  XXIV,  p.  759-  , 

Henry  Lawrence  Island,  Andamans. 

404.  RATTUS  TACITURNUS,  Miller 

1902     Proc.  U.S.  Nat.  Mus.  XXIV,  p.  ybz- 
S.  Andaman  Island,  Andamans. 
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405.  RATTUS  STENTOR,  Miller 
1913.    Smiths.  Misc.  Coll.  LXI,  p.  19. 

James  Island,  Mergui  Archipelago. 

406.  RATTUS  STRIDULUS,  Miller 

1903.    Smiths.  Misc.  Coll.  XLV,  p.  29. 
Bentinck  Island,  Mergui  Archipelago. 

407.  R.'VTTUS  M.\TTH.AEUS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  29. 

St.  Matthew  Island,  Mergui  Archipelago. 

40S.    RATTUS  LUCAS,  Miller 

1903.    .Smiths.  Misc.  Coll.  XLV,  p.  30. 
St.  Luke  Island,  Mergui  Archipelago. 

40.).    RATTUS  SIPORANUS,  Thomas 
1895.    Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XXXIV,  p.  11. 

Sipora  Island,  Sumatra. 

410.  RATTUS  SOCCATUS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  30. 

N.  Pagi  Island,  west  coast  Sumatra. 

411.  RATTUS  FREMENS   FREMENS,  Miller 

1902.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  154. 
Sinkep  Island,  Rhio-Lingga  Archipelago. 

412.  RATTUS  FREMENS  MANSALARIS,   Lyon 

1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  450. 
Pulau  Mansalar,  W.  Sumatra. 

413.  RATTUS  FREMENS  TUANCUS,  Lyon 

1916.    Proc.  U.S.  Nat.  Mus.  LII,  p.  451. 
Pulau  Tuangku,  Banjak  Islands,  Sumatra. 

414.  R.-\TTUS  BALAE,  Miller 
1903.  Smiths.  Misc.  Coll.  XLV,  p.  33. 

Tana  Bala,  Batu  Islands,  west  coast  Sumatra 

415.  R.-\TTUS  ^LVSAE,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  32. 

Tana  Masa,  Batu  Islands,  W.  Sumatra. 

416.  RATTUS  NASUTUS,  Lyon 

191 1.    Proc.  U.S.  Nat.  Mus.  XL,  p.  104. 
Pulau  Panebangen,  W.  Borneo. 

417.  RATTUS  LUTA,  Miller 

191 3.    Smiths.  Misc.  Coll.  LXI,  p.  18. 
Pulau  Laut,  Dutch  S.-E.  Borneo. 

4kS.    R..\TTUS  STRIDENS,  Miller 
1903.    Smiths.  Misc.  Coll.  XLV,  p.  28. 

Tioman  Island,  Malaya. 

419-    RATTUS  STREPITANS,  .Miller 

1900.    Proc.  Washington  Acad.  Sci.  II,  p.  207. 
Pulau  Siantan,  Ananiba  Islands. 
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hoi  vers/'  Group 

420.  RATTUS  FERREOCANUS,  Miller 
igoo.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  140. 

Trang,  Lower  Siam. 

421.  RATTUS  BOWKRSl    BOWIiRSI.  AiuitTson 
187Q.    Zool.  Res.  Yunnan,  p.  304. 

Hotha,  Yunnan. 

422.  RATTUS  BUWKRSI   LATOUCHEI.  Thomas 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  113. 

Kuatun,  N.-W.  Fokien,  S.  China. 

42.V    RATTUS  BOWERS!   LACTIVENTER,   Kloss 
1918.    Joum.  Nat.  Hist.  Soc.  Siam,  III,  p.  80. 

Sikawtur,  40  miles  north-west  of  Raheng,  Siam. 

424.  RATTUS  WELLSI.  Thom.is 
1921.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVIII,  p.  26. 

Khasi  Hills,  Assam. 

425.  RATTUS  MACKENZIEI   MACKENZIEI,  Thomas 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  410. 

Haingyan,  50  miles  N.  of  Kindat,  Chin  Hills,  Burma. 

426.  RATTUS  MACKENZIEI   EEAE,  Thomas 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  412. 

Tenasserim. 
birdinoni  Group 

427.  RATTUS  MAMPULUS,  Thomas 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  412. 

Kampat,  Kabaw  Valley,  Upper  Burma. 

428.  RATTUS  BERDMOREI   BERDMOREI,   BIyth 
1 85 1.    Joum.  Asiat.  Soc.  Bengal,  XX,  p.  173. 

Burma. 

429.  RATTUS  BERDMOREI   MAGNUS,   Kloss 
1916.    Proc.  Zool.  Soc.  London,  p.  57. 

Klong  Menao,  S.-E.  Siam. 

430.  RATTUS  BERDMOREI   MULLULUS,  Thomas 
1916.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  413. 

Tenasserim. 
Iciicopus  Group 

431.  RATTUS  LEUCOPUS  LEUCOPUS,  Gray 
1S67.    Proc.  Zool.  Soc.  London,  p.  598. 

Cape  York,  Queensland. 
Synonym:  terraereginae,  Alston,  1879,  Proc.  Zool.  Soc.  London,  p.  646. 

432.  RATTUS  LEUCOPUS  RINGENS.  Peters  &  Dona 
1880.    .^nn.  Mus.  Civ.  Stor.  Nat.  Geneva,  XVI,  p.  700. 

Fly  River,  British  New  Guinea. 

433.  RATTUS  LEUCOPUS   R.-\TTICOLOR,  Jentmk 
1908.    Nova  Guinea,  9,  p.  7. 

Noord  River,  Dutch  New  Guinea. 



434-    RATTUS  LEUCOPUS  UTAKWA,  Riimmler 
1935.    Zeitschr.  fur  Saugetierk.  10,  p.  115. 

Utakwa  River,  New  Guinea. 

435.  RATTUS  LEUCOPUS  MORDAX,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  398. 
N.-E.  British  New  Guinea. 

436.  RATTUS  LEUCOPUS  COENORUM,  Thomas 
1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  262. 

Mamberano  River,  N.  New  Guinea. 
Synonym:  bamiiculits,  Thomas,    1922,   Ann.   Mag.   Nat.   Hist.   9,   IX, 

p.  262.    Mamberano  River,  New  Guinea. 

437-    R.ATTUS  LEUCOPUS  TRAMITIUS,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  262. 
Mamberano-Idenberg  region,  N.  New  Guinea. 

438.    R.\TTUS  LEUCOPUS  STEINI,  Rummler 
I93S-    Zeitschr.  fiir  Saugetierk.  10,  p.  115. 

Kunupi,  Weyland  Range,  New  Guinea. 

439-    RATTUS  LEUCOPUS  RUBER,  Jentink 
1879.    Notes  Leyden  Mus.  II,  p.  18. 

New  Guinea. 

440.  RATTUS  LEUCOPUS  JOBIENSIS,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  116. 

Japen  Island,  New  Guinea. 

441.  R.^TTUS  LEUCOPUS  PRAETOR,  Thomas 

1888.    Ann.  Mag.  Nat.  Hist.  6,  I,  p.  158. 
Ada.  Guadulcanar,  Solomon  Islands. 
Synonym:  praetor  mediocris,  Troughton,  1936,  Rec.  Austral.  Mus.  ig, 

p.    343.    Buin,    Bougainville,    Solomons.     Status  fide 
Rummler. 

442-  RATTUS  LEUCOPUS  FELICEUS,' Thomas 
1920.    .^nn.  Mag.  Nat.  Hist.  9,  VI,  p.  423. 

Mt.  Manusela,  Ceram. 

verecundus  Group 

443-  RATTUS  VERECUNDUS  VERECUNDUS,  Thomas 
1904.    Nov.  Zool.  XI,  p.  598. 

Avera,  .Area  River,  British  New  Guinea. 

444-  RATTUS  VERECUNDUS  MOLLIS,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  116. 

Morobe,  Mt.  Misim,  N.-E.  New  Guinea. 

445-  RATTUS  VERECUNDUS  FORSTERI,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  117. 

Bulung,  New  Guinea. 

446-  RATTUS  VERECUNDUS  UNICOLOR,  Rummler 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  117. 
Kunupi,  Weyland  Range,  New  Guinea. 
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niobe  Group 

447      RATTL'S  NIOBE  XIOBi;,  Thomas 
1906.    ,Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  327. 

Owgarra,  Angabunga  River,  New  Guinea. 

44S,    RATTU.S  NIOBE  STEVENSI,  Rummit-r 
IQ35.    Zeitschr.  fiir  Saugetierk.  10,  p.  117. 

Morobe,  Mt.  Misirn,  New  Guinea. 

444.    RATTU.S  NIOBE  RUFL'LUS,  Thomas 
1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  669. 

Saruwaged  Mountains,  N.-E.  New  Guinea. 
450.  R.^TTUS  NIOBE  ARROGANS,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  263. 
Doomianpad-bivak,  N.  New  Guinea. 

451.  RATTUS  NIOBE  HAYMAM 

New  name  for  klossi,  Thomas,  1913,  Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  207. 
Upper  Utakwa  River,  Dutch  New  Guinea.    Not  Rattiis  klossi,  Bonhute, 

1906. 

452.  R.^TTUS  NIOBE  CLARAE,  Rummk-r' 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  118. 

Sumuri,  Weyland  Range,  New  Guinea. 

4.S.V    RATTUS  NIOBE  ARFAKIENSIS.  Rummler 
1935.    Zeitschr.  fur  Saugetierk.  10,  p.  118. 

Arfak  Mountains,  New  Guinea. 

timneyi-viUosissiinus  Group 

454.  RATTUS  TUNNEYI,  Thomas 
1904.    Nov.  Zool.  XI,  p.  223. 

Mary  River,  N.  Territory,  Australia. 

455.  RATTUS   BRACHYRHINUS,  Tate  &  .Archbold 

1935.    .-Vmer.  Mus.  Nov.  S02,  p.  4. 

Boroka,  St.  Joseph's  River,  Coast  Region,  S.  Papua. 
45(1.    RATTUS  MELVILLEUS,  Thtmias 

1 92 1.    .Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  427. 
Melville  Island,  N.  Australia. 

457.    RATTUS  CULMORUM  CULMORUM,  Thomas  &  Dollman 
1909.    Proc.  Zool.  Soc.  London,  1908,  p.  790. 

Beach  Mountain,  Inkerman,  Queensland. 

45,S.    R,'\TTUS  CULMORUM  VALLESIUS,  Thomas 
1921.    .Ann.  Mag.  Nat.  Hist.  9,  VIII.  p.  426. 

Macquarie  River,  Upper  Darling,  New  South  Wales. 

450.    RATTUS  CULMORUM  AUSTRINUS,  Thomas 

1 92 1.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  427. 
Port  Lincoln,  S.  Australia. 

4')0.    RATTUS  CULMORUM  YOUNGI.  Thomas 
1926.    Ann.  Mag.  Nat.  Hist.  9,  XVIII,  p.  309. 

Moreton  Island,  Queensland. 

*  Preoccupied  by  No.  399  of  this  list.    I  therefore  rename  it  pocockr. 
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461.  RATTUS  SORDIDUS,  Gould 
1858.    Proc.  Zool.  Soc.  London,  1857,  p.  242. 

Darling  Downs,  S.  Queensland. 

462.  RATTUS  CONATUS,  Thomas 
1923.    Ann.  Mag.  Nat.  Hist.  9,  XII,  p.  159. 

Annam  River,  Cooktown,  N.  Queensland. 

463.  RATTUS  COLLETTI,  Thomas 
1904.    Nov.  Zool.  XI,  p.  599. 

S.  Alligator  River,  N.  Australia. 

464.  RATTUS  \V()OU\V.A.RDI,  Thomas 
1908.    Ann.  Mag.  Nat.  Hist.  8,  II,  p.  374. 

Lagrange  Bay,  N.-W.  Australia. 

465.  RATTUS  VILLOSISSIMUS  VILLOSISSIMUS,  Waite 
1898.    Proc.  Roy.  Soc.  Victoria,  X  (n.s.),  p.  125. 

Barcoo  River,  Central  Australia. 
Synonym:    longipilis,   Gould,    1854,   Mamm.   Austr 

occupied. 

466.  R.JiTTUS  VILLOSISSIMUS  PROFUSUS^  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  620. 

Liverpool  Plains,  New  South  Wales. 

fuscipes-lutreolus  Group 
467.  RATTUS  ASSIMILIS  ASSIMILIS,  Gould 

1858.    Proc.  Zool.  Soc.  London,  1857,  p.  241. 
Clarence  River,  New  South  Wales. 

468.  RATTUS  ASSIMILIS  CORACIUS,  Thomas 

1923.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  173. 
Ravenshoe,  N.  Queensland. 

46q.    RATTUS  MANIC.^TUS,  Gould 

1858.    Proc.  Zool.  Soc.  London,  1857,  p.  242. 
Port  Essington,  N.  Australia. 

470.  R.-\TTUS  GREYI   GREYI,  Gray 
1841.    Joum.  Two  Exp.  Australia  (Grey),  ii,  app.  pp.  404,  410. 

S.  .Australia. 

471.  R.VrrUS  GREYI    MURR.AYI,  Thomas 

1923.    Ann.  Mag.  Nat.  Hist,  g,  XI,  p.  601. 

Pearson's  Island,  S.  Australia. 
472.  RATTUS  FUSCIPES  FUSCIPES,  Waterhouse 

1839.    Zool.  Voy.  Beagle,  Mamm.  p.  66,  pi.  xxv. 

King  George's  Sound,  S.-W.  Australia. 
473-  R.ATTUS  FUSCIPES  GLAUERTI,  Thomas 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVIII,  p.  308. 
•Abrolhos  Island,  W.  Australia. 

474-  R.VPTUS  MONDRAINEUS,  Thomas 

1921.    .\nn.  Mag.  Nat.  Hist.  9,  VIII,  p.  428. 
Mondrain  Island,  S.-W.  Australia. 
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475.    RATTl'S  VEI.LF.ROSUS.  Grav 
1847.    Proc.  Zool.  Soc.  London,  p.  5. 

Plains  between  Rivers  Murray  and  Glenelg,  S.  Australia. 

47h.    RATTL'S  VEI.L'TINl'S,  Thomas 
1S82.    Ann.  Mag.  Nat.  Hist.  5,  IX,  p.  415. 

Tasmania. 

Synonym:   caslaiieiis,  Higgins  S:  Petterd,   18S4,  Pap.  Proc.  Roy.  Soc. 
Tasmania,  1883,  p.  1S3. 

477.     RATTUS  LUTREOLUS.  Gray 
1841.    Journ.  Two  Exped.  Australia  (Grey),  ii,  app.  pp.  404,  409. 

S.  .Australia. 

Subgenus  Stochoinys,  Thomas 

47S.    RATTUS  T.ONGICAl'DATUS   LONGICAUDATUS,  Tulllxrs 
1893.  N.  .Act.  Upsala,  3,  XVI,  Muridcn  aus  Kamerun.  p.  36. 

Cameroons,  W.  Africa. 
Synonym:   sebastiamis,  dc  Wmton,  1897.  .Ann.  Mag.  Nat.  Hist.  0,  XIX, 

P-  463- hypolcuciis,  Pucheran,  Rev.  Mag.  Zool.  2,  VII,  206,    1855. 
Not  of  Sundevall. 

47q.    RATTUS  LONGICAUD.ATUS   ITURICUS.  Thomas 
1915.    Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  149. 

Medje,  Upper  Ituri. 

Suhgunus  PraoiiiYs,  Thomas 

450.  RATTl'S  TULUBERGI   TUULBERGI,  Thomas 
1894.  Ann.  Mag.  Nat.  Hist.  6,  XIII,  p.  205. 

.Ankobcr  River,  Wasa,  Ashanti,  W.  Africa. 
Synonym:  biirtoni,  Thomas,  1892,  Ann.  Mag.  Nat.  Hist.  (>,  X,  p.  182. 

451.  KATTL!S  TULI.BERGI   PEROMYSCUS,   Heller 
1909.  Smiths.  Misc.  Coll.  LH,  4,  p.  472. 

Sotik,  Kenya, 

482.    RATTUS  TUl.EBERC;i  JACKSONl,  dc  VVinton 
1897.    .Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  318. 

Entebbe,  Uganda. 

48;.    R.\TTl'S  Tl'LLBER(;i   MONTIS,  Thomas  &  \Vrou«hton 
1910.  Trans.  Zool.  Soc.  London,  XIX,  p.  503. 

Ruwenzori,  Uganda. 

4.S4.    R.ATTUS  TULI.BERGI   MELANOTUS.  G.  M.  Alien  Sc  Loveridgu 
1933.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LXXV,  2,  p.  106. 

Poroto  .Mountains,  north-west  of  Lake  Nyasa,  Tanganyika. 

4S5.    RATTUS  Tl'LLBERGI  ROSTRATUS,   Miller 
1900.    Proc.  Washington  Acad.  Sci.  II,  p.  637. 

Mt.  Coffee,  Liberia. 

4Sh     RATTUS  TULLBERCa  VECTOR,  Thomas 
191 1.  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  461. 

N.  Nigeria. 



487.  RATTUS  TULLBIiRGI    l.UKOLELAE,  Halt 

1934.    Amer.  Mus.  Nov.  708,  p.  13. 
Lukolela,  Middle  Congo. 

488.  RATTUS  TULLBERCI  MINOR,   Hatt 
1934.    Amer.  Mus.  Nov.  708,  p.  ii. 

Lukolela,  Middle  Congo. 

489.  RATTUS  TULLBERGI   DELECTORL'M,  Thomas 
iQio.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  430. 

Mlanje  Plateau,  Nyasa. 
4QO.    R.VrTLS  TAITAE,   Heller 

191Z.    Smiths.  Misc.  Coll.  LIX,  16,  p.  9. 
Taita  Hills,  Kenya. 

491.    RATTUS  MORIO.  Trouessart 

1890.    Bull.  Soc.  fitud.  Sci.  D'.Angers,  p.  121. Cameroon  Mountain. 
Synonym:   maiirus.    Gray,    1862,    Proc.    Zool.    Soc.    London,    p.    181. 

Preoccupied. 

4Q2.    RATTUS  BUTLERI,  Wrouahton 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  503. 
Bahr-el-Ghazal,  Sudan. 

Subgenus  Hylomvscus,  Thomas 

493.  R.-\TTUS  AETA  AETA,  Thomas 
191 1.    Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  591. 

Bitye,  Ja  River,  Cameroons. 
494.  RATTUS  .AETA  LATICEPS,  Osgood 

1936.    Field.  Mus.  Nat.  Hist.  Pub.  Zool.  ser.  XX,  p.  247. 
South-west    slope    of   Mt.    Cameroons,    Cameroon    Mandate,    British 

Nigeria. 
495.  RATTUS  AETA  WEILERI,  Lonnbcrg  &  Gyldcnstolpe 

1925.    Arkiv.  Zool.  Band  17B,  no.  5,  p.  3. 
Mt.  Mikeno,  near  Lake  Kivu,  Congo. 

496.  RATTUS  AETA  SCHOUTEDENI,  Dollman 
1914.    Extr.  Rev.  Zool.  Afr.  IV,  fasc.  i,  p.  82. 

Mambaka,  Congo. 
497.  R.\TTUS  STELLA  STELLA,  Thomas 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  590. 
Between  Mawambi  and  .-\vakubi,  Ituri,  E.  Congo. 

49S.    RATTIS  STELLA  KAIMOSAE,  Heller 

1912.  Smiths.  Misc.  Coll.  LIX,  16,  p.  7. 
Kaimosi,  Kakumega  Forest,  Kenya. 

409.    R.ATTUS  DEXNTAE  DENNIAE,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  144. 
Uganda,  E.  Ruwenzori. 
Synonym:  endorobae.  Heller.   1910,  Smiths.  Misc.  Coll.  LVL  9,  p.  3- 

25  miles  north  of  Eldoma  Ravine,  Kenya. 

500.    R.-\TTUS  DENNIAE  VULCANORUM,  Lonnberg  &  Gyldenstolpe 
1925.    .Arkiv.  Zool.  Band.  17B,  no.  5,  p.  4. 

Mt.  Karissimbi,  Birunga  Volcanoes,  Congo. 
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501.     RATTUS  CARILLUS,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  41S. 
Pungo  Andongo,  N.  Angola. 

5on.    R.VrrUS  ALLENI  ALLENI,   VWitirhdUse 
1S37.    Proc.  Zool.  Soc.  London,  p.  77. 

Fernando  Po. 

50;,.    R.XTTUS  ALLENI   SIAILS.  AlU-n  S:  Coolidi;e 
1930.    Contr.  Dep.  Trop.  Med.  Cambridge,  Mass.  5,  II,  p.  599. 

Liberia. 

Subgenus  Dcphomys,  Thomas 

504.  RATTUS  DEFUA,  Miller 
igoo.    Proc.  Washington  Acad.  Sci.  II,  p.  635. 

Mt.  Coffee,  Liberia. 

Subgenus  Myumys,  Thomas 

505.  RATTUS  ALBIPES  ALBIPivS,  Ruppell 
1845.    Mus.  Senckenberg,  III,  p.  107. 

Abyssinia. 
Svnonym:  (?)  riifidorsnlis  alettcnsis,  Frick,  1914,  Ann.  Carnegie  Mus.  9, 

p.  17.    Aletta,  Sidamo,  S.  Abyssinia. 
(?)  rufidorsalis  aiikoberetisis,  Frick,  same  reference,  p.  18. 

506.  R.ATTUS  ALBIPES  FUSCTROSTRIS,  Wagner 
1845.    Arch.  Naturg.  p.  149. 

Senaar,  Anglo-Egyptian  Sudan. 

507.  R.ATTUS  BROCKMANI,  Thnmas 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  298. 

Upper  Sheikh,  British  Sorfialiland. 

50S.    RATTUS  FUMATUS  FUMATUS,  Peters 
1878.    Monatsb.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  200. 

Ukamba,  Kenya. 

Synonym:   nireiventn's,   Osgood,    1910,   Field.   Mus.    Nat.   Hist.   Zool. ser.  X,  2,  p.  12.    Voi,  Kenya. 
iilae.  Heller,  1910,  Smiths.  Misc.  Coll.  LVI,  9,  p.  3.    Ulu- 

kenia  Hills,  Kenya. 

50.).    R.ATTUS  FUMATUS  SUBFUSCUS,  Osgood 
1910.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  12. 

Lake  Elmenteita,  Kenya. 

510.  RATTUS  FUMATUS  TANA,  True 
1893.    Proc.  U.S.  Nat.  Mus.  XVI,  p.  602. 

Tana  River,  between  coasi  and  Hameye,  Kenya. 

511.  R.ATTUS  VERREAUXII,  Smith 
1S34.    S.  Afr.  Quart.  Joum.  II,  p.  156. 

Near  Cape  Town. 

512.  R.\TTUS  AVUNCULUS,  Thomas 
1904.    .Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  417. 

Pungo  Andongo,  Angola. 



513-    RATTUS  ANGOLENSIS,  Bocage 
i8qo.    Jom.  Sci.  Lisbon,  2,  V,  p.  12. 

Mossamedes,  Angola. 

514.  RATTUS  SHORTRIDGEl,  St.  l.eger 
•933'    Proc.  Zool.  Soc.  London,  p.  411. 

Okavango-Omatako  junction,  Grootfontein  district,  S.-W.  .Africa. 

515.  R.-\TTUS   DAl/rONI   DALTONI,  Thomas 
1892.    Ann.  Mag.  Nat.  Hist.  6,  X,  p.  i8i. 

Probably  Fernando  Po,  W.  Africa. 

516.  RATTUS  DAl.TONI   INGOLDBYI 
New  name  ioT  saturalus,  Ingoldby,  Ann.  Mag.  Nat.  Hist.  10,  HI,  p.  511,  1929. 

Kintampo,  Ashanti,  W.  Africa. 
Not  Rattiis  satttratiis,  Lyon,  191 1. 

517.  R.\TTUS  COLONUS,  Brants 

1827.    Geslacht  der  Muizen,  p.  124. 
Algoa  Bay,  S.  Africa. 

Subgenus  Mastomys,  Thomas 

(typical  section) 
518.  RATTUS  COUCHA  COUCH  A,  Smith 

1836.    App.  Rep.  Exp.  Expl.  S.  Afr.,  p.  43. 
Between  Orange  River  and  the  Tropic,  Bechuanaland. 
Synonym:  ftiscus,  Bocage,  1890,  Jorn.  Sci.  Lisbon,  2,  V,  p.  14.   .Angola. 

519.  R.'^TTUS  COUCHA  MICRODON,  Peters 
1852.    Reise  nach  Mossambique,  Saugeth,  p.  149. 

Tette,  Mozambique. 

520.  R.\TTUS  COUCHA  SILACEUS,  Wagner 
1S42.    Arch.  Naturg.  i,  p.  11. 

Albany  district,  Cape  of  Good  Hope. 

521.  R.\TTUS  COUCHA  PEREGRINUS,  de  Winton 

1S97.    Proc.  Zool.  Soc.  London,  p.  959. 
Ras-el-.\in,  Haha,  Morocco. 
SynonjTn:  calopus,    Cabrera,   Bol.  Real.  Soc.  Esp.  Hist.  Nat.  p.  365, 

1906.    Mogador,  Morocco. 

522.  R.-\TTUS  COUCHA  GARDULENSIS,  Frick 
f9i4.    Ann.  Carnegie  Mus.  9,  p.  18. 

Gardula,  S.  .-Abyssinia. 

523     RATTUS  COUCH.A  L.^TERALIS,  Heuglin 
1877.    Reise  N.  Ost.  .\fr.  p.  71. 

Dembea,  Abyssinia. 
Synonym:  tacaziena,  Heuglin,  same  reference,  p.  72.    Takkaze  River, 

.Abyssinia. 

524.    R.VPTUS  COUCHA  NKU.MAN'M.  IMItr 
1912.    Smiths.  Misc.  Coll.  LIX,  16,  p.  8. 

North  Guaso  Nyiro,  Kenya. 
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525.  RATTUS  COUCHA  DL'Rl'MAK,  HclK-r 
ic)i2.    Smiths.  Misc.  Coll.  LIX,  16,  p.  g. 

Mazeras,  Kenya. 

526.  RATTUS  COUCHA  TINCTUS,  Hollisttr 
1918.    Smiths.  Misc.  Coll.  LXVIII,  10,  p.  i. 

Kaimosi,  Kavirondo,  Kenya. 

527.  RATTUS  COUCHA  PANYA,  Hclkr 
igio.    Smiths.  Misc.  Coll.  LVI,  p.  2. 

Athi  Plains,  Kenya. 

528.  R.\TTUS  COUCHA  HILDEBRANDTI,  IVtcrs 
1878.    Monatsb.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  200. 

Ndi,  Taita,  Kenya. 

52g.    RATTUS  COUCH.\  EFFKCTIS,   Dolhiian 
1911.    Ann.  Mag.  Nat.  Hist.  S,  VII,  p.  524. 

Baringo,  Kenya. 
Synonym:   evelyni,  Dollman,  191 1,  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  526. 

Baringo,  Kenya. 

530.  RATTUS  COUCHA  CUNINGHAMEI,  Wroughton 
1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  256. 

Chivi  Islands,  Lake  Victoria  Nyanza. 

531.  RATTUS  COUCHA  ISMAILIAE,  Helkr 
1914.    Smiths.  Misc.  Coll.  LXIII,  7,  p.  q. 

Gondokoro,  N.  Uganda. 

532.  RATTUS  COUCHA  PALLILIA,  Dollmiin 

1914.    .Abstr.  Proc.  Zool.  Soc.  London,  .-Xpril  7th,  p.  25  ;  Proc.  Zool.  Soc.  London,  p.  314. 
Lobor,  Central  Province,  Uganda. 

533.  RATTUS  COUCHA  UGANDAE,  de  VVinton 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  317. 

Entebbe,  Uganda. 
Synonym:  somereni,  Kershaw,  1923,  Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  594. 

Bugishu,  Uganda. 

534.  RATTLES  COUCHA  VICTORIAE,  Matschie 
191 1.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  342. 

Mvvanza,  Victoria  Nyanza,  Tanganyika. 

535.  RATTUS  COUCHA  ITIGIENSIS.  H^itt 
1935.    Amer.  Mus.  Nov.  791,  p.  3. 

Itigi,  Tanganyika. 

536.  RATTUS  COUCHA  HRADFI1:LDI.  Roberts 
1926.    Ann.  Transv.  Mils.  XI,  p.  257. 

Okahandja,  S.-W.  Africa. 
Synonym:  ovamboemis,  Roberts,  1926,  Ann.  Transv.  Mus.  XI,  4,  p.  258. 

537.  R.VFTUS  COUCHA  NATALENSIS,  Smith 
1S49.     111.  Zool.  S.  Afr.  pi.  47,  fig.  2. 

Natal. 

Synonym:   zuhicnsis.    Thomas    &    .Schwann,    1905,    Proc.    Zool.    Soc. 
London,  p.  268.     Umvolosi,  Zululand. 

illovoemis,    Jentink,    1909,    Beitr.    Kentn.    Faun.     S.     Afr. 
p.  248.    Lower  Illovo,  Natal. 
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538.    RATTUS  COUCHA  LIMPOPOKNSIS,  Roberts 

1914.    Ann.  Transv.  Mus.  IV,  p.  183. 

Sand  River,  N.-E.  Transvaal. 

534.    RATTUS  COUCHA   KOMATIENSIS,  Roberts 

1 926.    Ann.  Transv.  Mus.  XI,  p.  259. 
Komati  River,  Transvaal. 

540.  RATTUS  COUCH.\  MARIKQUKNSIS,  Smith 

1836.    Ann.  Rep.  Ex.  Expl.  S.  Afr.  p.  43. 
Rustenberg,  Transvaal. 

Synonym:    socialis,    Roberts,    1913,    Ann.    Transv.    Mus.    IV,    p.    88. 
Transvaal. 

breyeri,    Roberts,     1915,    Ann.    Trans.    Mus.    V,    p.    120. 
Moordrift,  Transvaal. 

541.  RATTUS  COUCHA  MACROLEPSIS,  Sundevall 

1842.    Kungl.  Svensk.  Vet.  Ak.  Handl.  Stockholm,  p.  218. 
Senaar,  Sudan. 

Synonym:  Hmbatus,  Wagner,  1845,  Arch.  Nat.  XI,  p.  149.    Senaar. 
azrek,  Wroughton,    191 1,  .Ann.   Mag.  Nat.  Hist.  8,  VIII, 

p.  460.    Roseires,  Blue  Nile. 
kerensis,    Heuglin,    1877,    Reise    N.    Ost.  Afr.    II,   p.    68. 

Keren,  Bogos,  Eritrea. 

542.  RATTUS  COUCHA  BLAINEI,  Wroughton 

1907.  Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  502. 
Bahr-el-Ghazal,  Sudan. 

543-  RATTUS  COUCHA  GAMBIANUS,  Thomas 

1911.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  122. 
Ganion,  Senegal. 

544-  RATTUS  COUCHA  ERYTHROLEUCUS,  Tc-mminck 

1853.    Esq.  Zool.  Cote  de  Guine,  p.  160. 
Gold  Coast,  W.  Africa. 

545.  RATTUS  COUCHA  HUBERTI,  Wroughton 

1908.  Ann.  Mag.  Nat.  Hist.  8,  I,  p.  255. 
Zungeru,  N.  Nigeria. 

546.  RATTUS  RUEIDORSALIS,  Heuglin 

1877.    Reise  N.  Ost.  Afr.  II,  p.  70. 
Simien,  Abyssinia. 

(pcrmniiis  Section) 

547.  RATTUS  PERNANUS,   Kershaw 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  568. 
Amala  River,  Kenya. 

Subgenus  Micaelwnys,  Elkrman 

548.  RATTUS  CJRANTI,  Wrouehton 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  257. 
Deelfontein,  Cape  Colony. 

Subgenus  Ochromvs,   Thomas 

540.    RATTUS  WOOSNAMI,  Schwann 

1906.    Proc.  Zool.  Soc.  London,  p.  108. 
Molopo,  Bechuanaland,  S.  Africa. 



214  RATTUS 

The  following  species  are  not  allocated  to  groups: 

550.  RATTUS  GER.MAIM,  Milne-Edwards 
1S74.    Rech.  Mamm.  p.  289. 

Cochin-China. 

551.  RATTUS   FABERI,  Jentmk 

1S83.    Notes  Leyden  Mus.  V,  p.  176. 
N.  Celebes. 

552.  RATTUS  BOCOURTI,  Milnt-ICdwards 
1S76.    Rech.  Mamm.  p.  291,  footnote. 

Siam. 

55J.    R.ATTUS  CANNA,  Swmh.K- 
1870.    Proc.  Zool.  Soc.  London,  p.  636. 

Formosa. 

554.    R.\TTUS  ENGANUS,  Milk-r 
1906.    Proc.  U.S.  Nat.  Mus.  XXX,  p.  821. 

Engano  Island,  south  of  Sumatra. 

The  following  are  doubtful: 

RATTUS  AURATUS,  Grandidnr 

1899.    Bull.  Mus.  Paris,  V,  p.  277. 
Morondawa,  W.  Madagascar. 
Probably  an  introduced  rat  of  the  rattiis  group 

RATTUS  (?)  GAL.4NUS,  Hcuglin 

1877.    Reise  N.  Ost.  Afr.  II,  p.  75. 
Wologala,  N.-E.  Africa. 
Perhaps  based  on  a  Gerbillus. 

RATTUS  (?)  (or  AETHOMVS)  AIUSUARDINUS,  Wagner 
1S43.    Schreber  Saug.  Suppl.  Ill,  p.  430. 

S.  .Africa. 

Australian 

The  following  are  not  identified  by  Iredale  &  Troughton: 

PETTERDI,  Trouessart 
1904.     Cat.  Mamm.  Supl.  fasc.  ii,  p.  373.    Tasmania. 

Synonym:  telragomiriis,  Higgins  &  Petterd,  18S4,  Pap.  Proc.  Roy.  Soc. 
Tasmania,  1883,  p.  195. 

UURTUiM,  Ramsay 

1887.    Proc.  Linn.  Soc.  N.S.W.  2,  II,  p.  553.    Derby,  N.-W.  Australia. 
PAUHYURUS,  Higgins  &  Petterd 

1SS4.    Pap.  Proc.  Roy.  Soc.  Tasmania,  18S3,  p.  182.    Long  Plains,  Tasmania. 

Note 

Since  the  above  was  completed,  1  have  had  opportunity  of  working  through 
a  large  collection  of  Rattiis  Rats  from  Celebes,  collected  during  the  winter  ot 

193S  by  Mr.  W.  J.  C.  Frost.  This  collection  indicates  that  some  of  the  con- 
clusions previously  reached  are  erroneous. 
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To  the  list  of  forms  seen,  above,  add:  raveni,  tatci  (new,  described  below), 
/loff maiii,  frost i{nt\v,  described  below),  tetriais,  dollmani  {new ,  described  below), 
sericatus. 

concolor  group.    R.  rareni.  Miller  &  Hollister,  appears  to  be  a  subspecies 
of  R.  concolor.    The  form  eurous,  described  by  these  authors  is  probably 
synonymous,  as  specimens  from  Middle  Celebes  in  the  present  collection 
do  not  seem  to  be  distinguishable  from  North  Celebes  specimens. 

Rattus  tatei,  sp.  nov. 

A  large  member  of  the  concolor  group;  size  about  as  in  very  large 
specimens  of  concolor,  from  which  it  differs  in  the  abnormally  broad 
molars,  and  relatively  very  long  toothrow;  teeth  also  broader  than  is 
usual  in  Celebes  representatives  of  R.  rattus,  and  about  as  broad  as  in 
R.  hoffmani,  from  which  the  species  differs  in  much  smaller  size. 

Type,  no.  104,  adult  female,  from  Tamalanti,  Middle  Celebes.  Skull 
with  all  the  main  characters  of  the  rattus  or  concolor  group;  supraorbital 
ridges  relatively  weaker  than  usual  in  the  two  specimens  examined; 
braincase  very  broad;  zygomatic  plate  moderately  projected  forwards, 
not  very  strong.  Palate  long,  extending  slightly  behind  last  molars. 
Bullae  large,  about  18  per  cent  of  occipitonasal  length.  Palatal  foramina 
long,  extending  between  front  molars.  Molars  excessively  heavy,  length 

of  toothrow  about  20- 1 2  per  cent  of  condylobasal  length ;  greatest  breadth 
of  molars  over  2  mm.  M.3  relatively  large,  but  pattern  of  molars  not 
abnormal.  Head  and  body  length,  130  mm.  Fur  soft;  above  dark 
brown,  below  grey.  Tail  slightly  longer  than  head  and  body  in  the  type 
specimen,  shghtly  shorter  in  the  other  specimen,  no.  215.  The  tail  has 

11-13  rings  to  the  centimetre  on  the  upper  part,  and  is  uniformlv  dark 
throughout.  Hindfoot  rather  long,  but  broad,  and  with  long  fifth  digit, 
as  usual  in  rattus  or  concolor  group. 

Measurements  of  type:  head  and  body,  130  mm.;  tail,  140;  hindfoot, 

32-5;  ear,  17;  condylobasal  length,  33-9;  upper  toothrow,  7  mm.; 
occipitonasal  length,  36-4;  bullae,  6-5;  braincase  breadth,  14-6;  length  of 
nasals,  14;  diastema,  7-8;  palatal  foramina,  6-5;  least  interorbital  width, 
7-8;  greatest  breadth,  M.i,  2-3  mm. 

The  species  seems  clearly  differentiated  from  all  members  seen  of 
the  Celebes  rattus  group  (of  which  it  could  be  a  dwarf  member)  bv  its 
much  smaller  size,  and  from  the  concolor  group  by  its  unusually  wide, 
heavy  teeth,  and  longer  toothrow.  I  name  the  species  after  Mr.  G.  H.  H. 
Tate,  whose  work  on  Indo-Malayan  Rats  has  proved  so  helpful. 

rattus  group.  R.  hoffmani  seems  very  poorly  differentiated  from  rattus  Rats 
except  by  its  broader  molars,  though  regarded  as  the  t\pe  of  a  separate 

group  by  Tate.  Its  mammary-  formula,  i — 3=8,  turns  up  intermittently 
elsewhere,  as  in  R.  bagopus,  from  the  Philippines,  R.  rogersi  from  the 
Andamans,  etc.  It  suggests  a  direct  derivative  from  the  2 — 3  =  10 
formula  often  present  in  rattus  Rats.  In  all  other  main  characters,  as 
skull,  and  colour  of  tail,  it  seems  essentially  like  rattus-group  Rats. 



However,  the  tail  is  most  often  shorter  than  the  head  and  body  in 
liqffinaiii,  which  is  not  usual  in  raHus  Rats,  though  sometimes  occurring. 

xanthunis  group.  These  Rats  may  in  almost  every  case  be  at  once  distin- 
guished from  rattus  or  chrysocomus  Rats  by  the  colour  of  the  tail,  which 

is  wholly  dark  basally,  wholly  light  terminally,  for  a  greater  or  lesser 

distance.  This  is  constant  in  all  xniit/iiinis  Rats  seen,  but  from  descrip- 
tions is  not  present  in  7^.  piiiiictvis  which  has  been  referred  to  the  group, 

and  perhaps  in  R.  hamatus.  Miller  and  Tate  refer  the  form  callitrichus 

to  the  genus  Lenomys.  1  have  not  seen  the  type  of  callitrichus;  but  forms 
bearing  this  name  in  the  B.M.,  and  including  some  specimens  collected 
by  Mr.  Frost,  are  certainly  not  Lciioinvs,  but  definitely  Rattus,  in  dental 

characters.  Jentink's  description  is  hopelessly  inadequate.  This  Rat  has 
no  posterointernal  cusp  in  M.i  and  M.2,  as  Rattus;  the  fur  is  thicker 
and  softer  than  in  celebensis;  the  bullae  appear  to  be  smaller  than  is 
usual  in  xanthurus  group  Rats  (not  including  dominator);  the  toothrovv 

is  aiiout  19  per  cent  of  the  condvlobasal  length.  The  tail  is  longer  than 

the  head  and  body  (slightly),  though  not  so  in  Jentink's  description; 
but  this  seems  a  rather  variable  character.  The  palate  reaches  slightly 
behind  the  last  molars;  the  molars  are  broad  and  heavy.  Tail  coloured 

as  usual  in  xantliurus  Rats.  The  ear  is  rather  large.  Until  the  type  of 
callitrichus  can  he  e>femined,  the  name  must  remain  doubtful.  Of  the 

torms  belonging  to  the  group  examined,  xanthurus,  marmosurus,  which 
is,  I  think,  a  subspecies  of  xanthurus,  and  hontanus  have  the  palatal 

foramina  long,  extending  to  the  anterior  portion  of  toothrow,  or  beyond 
it.  R.  xanthurus  (with  marmosurus)  differs  from  all  other  xanthurus  Rats 
seen  in  the  quality  of  the  fur,  which  has  several  long  hairs  interspersed; 
the  molars  are  shorter  than  in  hontanus.  The  remainder,  callitrichus, 

frusti,  and  celebensis,  have  the  palatal  foramina  shorter,  not  extending 
back  to  the  front  of  molars.  Of  these  callitrichus  has  unusually  thick 
fur,  and  rather  smaller  bullae.  R.  celebensis  has  short  fur  and  larger 

bullae;  from  frosti  it  differs  in  having  longer  palatal  foramina  and 
shorter  toothrow. 

Rattus  Jrosti,  sp.  nov. 

Type,  original  number  30,  from  Tamalanti,  Middle  Celebes;  young 
adult  female.  \  member  of  the  xanthurus  group  probably  most  nearly 
allied  to  celebensis.  Palatal  foramina  abnormally  shortened,  only  51  per 

cent  of  diastema.  Upper  toothrow  long,  about  19-4  per  cent  ot  condylo- 

basal  length.  Bullae  about  i3'5  per  cent  of  occipitonasal  length. 
Skull  with  moderately  w-eak  supraorbital  ridges;  braincase  rather 
broad ;  upper  profile  of  skull  differing  from  a  specimen  of  celebensis 
from  Tonsea,  North  Celebes,  in  the  weaker  supraorbital  ridges,  wider 

interorbital  region,  wider  braincase,  and  shorter  interparietal.  Zygomatic 

plate  scarcely  projected  forwards  anteriorly.  Upper  incisors  more 
opisthodont  than  in  celebensis,  reminiscent  of  those  of  dominator.  Palatal 
foramina  extremely  shortened,   but   not   peculiar  in   form.     Palate   ot 
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moderate  width,  extending  posteriorly  about  to  level  of  hinder  part  of 
third  molars.  Bullae  moderately  large  and  evenly  inflated.  Molars 
heavy;  M.3  not  much  reduced.  Clear  traces  present  of  the  fourth  inner 
cusp  on  the  second  lamina  of  M.i  and  M.2,  as  characteristic  of  R. 
hellwaldi. 

Fur  thicker  than  is  usual  in  celebensis,  but  not  excessively  so.  Hind- 
foot  apparently  with  six  plantar  pads,  the  foot  broad  and  heavy,  as  is 
usual  in  the  group,  very  different  from  the  narrow  specialized  formation 
of  chrysocomus,  musschenhroeki,  or  hellwaldi  groups.  Tail  rings  about  1 1 
to  the  centimetre  on  the  upper  part;  the  tail  wholly  black  for  just  over 
a  third  of  its  length  basally,  white  for  the  rest  of  its  length  except  the 
terminal  55  mm.  on  which  the  white  marking  is  less  apparent.  Under 
surface  of  body  and  limbs  white.    Above  grev. 

Measurements  of  tvpe,  head  and  body,  185  mm.;  tail,  220;  hindfoot, 

45;  ear,  30;  condylobasal  length,  43-7;  upper  toothrow  (crowns),  8-6; 
occipitonasal  length,  473;  bullae,  7-6;  least  interorbital  width,  7-4; 
diastema,  11-4;  palatal  foramina,  58;  breadth  braincase,  19;  length  of 

nasals,  15-7;  width  of  M.i,  29;  length  from  front  of  incisors  to  back  of 

palate,  25-2.  This  species  is  diff^erentiated  from  celebensis  bv  its  relativelv 
longer  toothrow  and  shorter  palatal  foramina;  the  onlv  other  species  of  the 
group,  from  descriptions,  with  such  unusually  short  palatal  foramina 
seems  to  be  microbiillatiis,  which  according  to  descriptions  seems  to 

present  many  features  reminiscent  of  dominator,  and  may  belong  with 
that  species. 

R.  frosti  differs  from  R.  arcuatus,  Tate  &  Archbold,  in  its  longer 
palatal  foramina,  and  the  skull  is  not  specially  arched,  as  described  for 

that  species;  also  the  bullae  appear  a  little  larger.  In  addition  to  the 

type,  No.  142  from  Tamalanti  belongs  to  the  new  species;  two  specimens 
from  Rantekaroa,  numbers  64  and  170,  which  are  too  young  for  certain 

identification,  also  appear  to  belong  here.  I  take  pleasure  in  naming 
the  species  after  the  collector. 

dominator  group.  Though  currently  referred  to  the  xanthurus  group,  the 
conclusion  has  been  reached  that  R.  dominator  represents  a  thoroughlv 

distinct  species.  It  may  represent  Tate's  miiUeri  group;  or  it  mav  be  a 
group  type.  Characters  distinguishing  dominator  from  xanthurus  Rats 

are  the  unusuallv  small  bullae,  about  12-14  per  cent  of  occipitonasal 
length;  the  unusually  short  palatal  foramina  (only  approached  hy  frosti 
in  B.M.  Celebes  material)  and  the  unusually  heavily  thrown  forward 

zygomatic  plate,  which  is  present  in  an  exaggerated  degree  in  all  but 

a  ver)'  few  specimens. 
chrysocomus  group.  All  described  members  of  this  group  appear  to  represent 

one  species  only,  or  very  probably  so.  The  foot  structure  will  usually 
separate  a  chrvsocomus  Rat  from  those  groi:ps  just  dealt  with,  while  the 

more  rattusAike  cranial  characters  such  as  normall)-  inflated  bullae, 
normally  formed  palatal  foramina,  five-rooted  M.i,  rather  large  M.3,  and 
relatively  long  palate  separate  them  from  musschenhroeki  and  hellwaldi. 
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the  only  Celebes  representatives  I  have  seen  of  Tate's  progressive  division 
of  Rtittus,  which  is  very  sharply  distinguished  in  Celebes  from  the  more 
rrt//;M-likc  primitive  division.  A  form  from  Tamalanti,  Mid  Celebes, 
may  represent  a  new  race,  evidently  nearest  heinrichi,  but  with  larger 
bullae  and  smaller  molars.  However,  in  the  absence  of  knowledge  of 
characters  of  manv  of  the  races  not  represented  in  London,  I  prefer  not 
to  name  it  yet. 

miisschenbroeki  group.  From  the  few  specimens  of  this  species  I  had  seen 
previously  I  thought  this  species  might  be  a  very  distinct  representative 
of  the  coiifucianus  group.  A  large  series  in  the  Frost  collection  proves 
this  suggestion  to  be  incorrect.  R.  musschenhroeki  may  be  a  representa- 

tive of  the  rajah  group,  but  it  is  rather  small  for  a  member  of  that  group; 
the  tail  is  usually  shorter  than  the  head  and  body,  which  separates  it 
from  confucianus  group,  as  does  the  hindfoot  structure  which  seems  to 
be  just  as  in  rajali  Rats.  M.i  is  four-rooted  in  some  specimens  of  the 
present  series,  differing  from  all  Celebes  Rats  I  have  examined  on  the 
point,  including  representatives  of  all  the  seven  groups  represented  in 
the  Frost  collection,  except  R.  hclhvaldi.  The  form  tclriciis  appears  to 
be  a  very  well-marked  race. 

helhcaldi  group.  This  species,  treated  above,  following  Tate,  as  a  member 
of  the  rajah  group,  differs  from  other  Rats  of  Celebes  in  the  abnormal 
number  of  rings  of  the  tail  to  the  centimetre,  roughly  15-17  in  the  upper 
portion ;  more  than  20  to  the  centimetre  on  the  terminal  portion ;  therefore 
making  a  decided  approach  to  the  condition  found  in  Rattiis  bartehi 
from  Java  (a  smaller  animal),  and  supporting  my  assimiption  that  bartehi 
cannot,  until  the  whole  genus  is  revised,  be  regarded  as  forming  a  genus 
on  this  character.  (Another  species  I  suspect  shares  the  character  of 
the  unusually  large  number  of  rings  to  the  tail  is  iiiacleari  from  Christmas 
Island.)  R.  Iielhvahiihas  a  four-rooted  M.i.  The  extra  cusp,  situated  on 
the  second  lamina  of  M.i  and  M.2,  on  the  inner  side,  proves  an  absolutely 
constant  character  in  36  specimens.  From  all  other  species  (examined) 
from  Celebes  except  miisschenbroeki,  which  has  a  normal  number  of  rings 
to  the  tail,  simple  teeth,  and  is  of  smaller  size,  hclhoaldi  may  be  at  once 
distinguished  by  the  following  characters:  small,  flattened  bullae,  with 
tube-shaped  anterointernal  portion;  roots  of  M.i  less  than  5;  palate 
shortened,  not  extending  to  hinder  part  of  toothrows;  M.3  more  reduced; 
and  hindfoot  specialized  as  described  above  for  the  rajah  group.  Whether 
the  characters  of  the  tail  should  separate  this  species  from  the  rajah 
group  I  am  not  able  to  check  at  the  moment. 

Rdl/i/s  hcllivcihii  diilhiiiuii,  subsp.  nov. 

A  specimen  collected  at  Rantekaroa,  Quarles  Mountains,  Middle 
Celebes,  has  the  tail  120  per  cent  of  head  and  body  length  instead  of 
the  percentage  of  (normally)  under  100  per  cent,  rarely  up  to  102  per 

cent  in  our  series,  up  to  107  per  cent  in  Tate's  measurements  (excepting 
a  specimen  of  Tate's  from  South-east  Celebes  with  the  rather  remarkable 
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measurements  of  head  and  body  13S  (too  small  for  hellzvaldi),  tail  210; 

to  this  measurement  Tate  adds  a  footnote:  "Note  that  discrepancies  exist 
in  body  measurements  as  taken  by  the  collector").  The  ventral  surface 
is  coloured  differently  from  all  other  specimens  seen,  being  more  slate- 
grey.  The  supraorbital  ridges  are  proportionately  weak.  The  specimen 
has  the  two  inner  roots  of  M.i  coalesced,  so  that  apparently  only  three 
roots  arc  present ;  the  condylobasal  length  is  shorter  and  the  occipitonasal 
length  proportionately  shorter  than  any  adult  typical  hellzvaldi  in  the 
collection  from  North  Celebes;  the  toothrow  is  relatively  long.  (Condy- 

lobasal length,  36-6;  not  under  38  in  other  adults  measured.)  Type  no. 
65;  teeth  considerably  worn;  locality,  Rantekaroa,  Quarles  Mountains, 
Middle  Celebes.  Measurements  of  type:  head  and  body,  175  mm.;  tail, 

210;  hindfoot,  38;  ear,  25;  condylobasal  length,  36-6;  occipitonasal 
length,  41-2;  upper  toothrow,  6-2;  bullae  length,  7-7;  least  interorbital 
width,  7;  diastema,  10;  palatal  foramina,  5-7;  length  from  front  of  incisors 
to  back  of  palate,  18-5;  breadth  of  braincase,  16-2;  zygomatic  width, 
circa  19.    The  type  is  female. 

This  race  is  named  after  Captain  Guy  Dollman  of  the  British  Museum. 

Miller's  race  cereus  does  not  appear  to  be  well  marked  and  may  be 
a  synonym  of  the  typical  race,  as  most  of  his  measurements  for  this  race 
are  covered  by  individual  specimens  in  the  present  collection  from 
Tonsea,  North  Celebes. 

List  of  Rats  collected  by  Mr.  Frost  in Celebes  in  1938 

(Forms  marked  *  are  new  to 

B.M.) 

*Rattiis  concolor  raveni 21 

*Rattus  tatei 2 

*Rattus  hoffmani 

19 

Rattiis  dammermani 3 
Rattus  xanthurus  marmosurus 

10 

*Rattus  frost  i 
4  (2  juvenile) Rattus  celehensis 5 

Rattus  callitriclius 2 

Rattus  dominator 

17 

Rattus  chrysucnmus  fratrorum 

41 

*Rattus  chrysocotnus  sericatus 6 
Rattus  musschenbroeki 

34 *Rattus  musschenbroeki  tctricus 7 
Rattus  hellzvaldi 34 

*  Rattus  hellzvaldi  dollmani I 

*Eropeplus  canus 2 

*Echiothrix  leucura  brevicida I 

Specimens  provisionally  identified  as  sericatus  are  from  Rantekaroa,  Quarles 
Mountains. 

In  addition  to  these,  a  good  collection  of  Hyosciurus  heinrichi  was  obtained, 
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as  noted  elsewhere;  some  specimens  of  Sciiiiilliis  mnrimis,  also  noted  elsewhere; 

and  a  few  specimens  of  Calloschirus  nibrivcntcr;  as  well  as  several  Porcupines 
(Uystrix  and  Thecurus)  from  Flores,  Java,  Sumatra,  etc.,  including  a  specimen 
of  Tluciinis  sumatrae  from  Sumatra  whicii  has  unusually  thick  heavy  quills 
and  probably  represents  a  new  race. 

Note  on  earliest  names  for  two  of  the  Groups  :  The  oldest  name  for  the  coiicolor 

group  is  apparently  Rattus  exulans,  Peale,  from  Fiji.  Rummler,  1938,  treats 
coiicolor  as  a  race  of  exulans.  These  Rats  are  apparently  House-Rats  to  a  certain 
extent,  which  would  explain  their  imusually  large  range.  Doubtless  most  of  the 
named  forms  will  be  races  of  exulans. 

The  oldest  name  for  the  confucianus  group  appears  to  be  Rattus  nkeiventer, 
Hodgson,  from  the  Himalayas.  This  Rat  is  stated  by  Bonhote  to  be  very  near 
confucianus,  and  Schwarz  has  treated  confucianus  as  a  race  of  nireiventer. 

R.  rubricosa,  Anderson,  is  according  to  Bonhote  a  member  of  the  rattus  group, 

and  not  ot  the  nireiren/er-coiijiicianiis  group  as  it  is  listed  here.  According  to 
Osgood,  the  species  hiiang  is  a  race  offulvescens,  and  ling  is  very  likely  based  on 

young  specimens  of  huang.  R.  intiosinicus,  here  li.sted  in  this  group,  appears 
more  allied  to  the  creinoriventer  group. 

R.  vociferans.  Miller,  and  its  numerous  races  [ethvardsi  group)  may  be 
treated  as  races  of  sahaiius  (Robinson  &  Kloss,  1919). 

Genus  39.    GYOMYS,  Thomas 

1910.    Gyomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  607. 

Type  Species. — Mus  novaehollandiae,  Waterhouse. 

Range. — Australian :    Queensland,    New   South   Wales,   Victoria,    Central 
Australia,  South  Australia. 

Number  of  Forms. — Nine. 

Rl-M.'\RKS. — This  was  originally  proposed  as  a  subgenus  of  Pseudomys  by 
Thomas;  I  do  not  think  it  is  sufficiently  specialized  to  be  in- 

cluded in  that  genus.    Actually  it  is  barely  distinguishable  from  Rattus,  though 

very  distinct  indeed  from  Australian  Rattus.    It  is  retained  mostlv  for  con- 
venience. 

Cn.^R.ACTERS. — Skull  with  broad  braincase,  considerable  interorbital  con- 
striction, no  supraorbital  ridges.  Bullae  rather  small. 

Incisive  foramina  medium.  Pterygoid  region  as  in  Leggadina.  (But  there  are 
species  of  Rattus  which  come  near  this  formation.)  Teeth  normal,  rather  of 

simplified  Rattus  type;  M.3  medium;  no  extra  lamina  (or  traces  of  it)  in  front 

of  foremost  lamina  of  ]\l.i.  T.3,  the  anteroexternal  cusp  of  M.i,  is  almost 

suppressed. 
Fur  very  soft;  tail  subequal  in  length  to  head  and  body;  size  small,  68-115 

mm.  (70-105  in  B.M.  specimens);  digits  normal.  Coronoid  process  of  mandible 
strongly  reduced  in  all  seen.    Pectoral  mammae  suppressed  (?). 

Forms  seen :  alhocinereus,  glaiicus,  novaehollandiae,  squaloruin. 
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List  of  Named  Forms 

1.  GYOMYS  GLAUCUS,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  609. 
S.  Queensland. 

2.  GYOMYS  BERNEYI,  Troughton 

1936.    Mem.  Queensland  Mus.  Brisbane,  11,  p.  15. 
Barcarolle  Station,  135  miles  south  of  Longreach,  Queensland. 

3.  (JYOMYS  PUMILUS,  Trouphton 
1936.    Mem.  Queensland  Mus.  Brisbane,  11.  p.  16. 

Byfield,    25    miles    north    of   Yeppoon,    near    Rockhampton,    Coastal 
Queensland. 

4.  GYOMYS  FUMICUS,  Brazenor 

1934.    Mem.  Nat.  Mus.  Victoria,  VIII,  p.  158. 

Turton's  Pass,  Otway  Forest,  Victoria. 
5.  GYOMYS  NOVAEHOLLANDIAE,  Waterhouse 

1843.    Proc.  Zool.  Soc.  London,  1842,  p.  146. 
Upper  Hunter  River,  New  South  Wales. 

6.  GYOMYS  APODEMOIDES,  Finlayson 
1932.    Trans.  Proc.  Roy.  Soc.  S.  Australia,  LVI,  p.  170. 

Combe,  N.-E.  district  of  S.  Australia. 

7.  GYOMYS  DESERTOR,  Troughton 
1932.    Rec.  Austr.  Mus.  XVIII,  p.  293. 

Wycliffe  Creek,  Central  .\ustralia. 

8.  GYOMYS  ALBOCINEREUS  ALBOCINEREUS,  Gould 

1845.    Proc.  Zool.  Soc.  London,  p.  78. 

Moore's  River,  \V.  Australia. 

.,.    GYOMYS  ALBOCINEREUS  SQL'ALORUM,  Thomas 
1907.    Proc.  Zool.  Soc.  London  (igo6),  p.  776. 

Bernier  Island,  Shark's  Bay,  \V.  Australia. 

Genus  40.    LEPORILLUS,  Thomas 

1906.    LEPORILLUS,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  83. 

Type  Species. — Conilurus  apicalis,  Gould. 

Range. — Australian:  South  Australia,  New  South  Wales,  Franklyn  Island. 

Number  of  Forms. — Three. 

Characters.— Much  like  Conilurus,  but  with  no  well-marked  posterointernal 
cusp  in  the  first  and  second  upper  molars.  Supraorbital 

ridges  evidently  absent.  Incisive  foramina  large,  well  open,  reaching  tooth- 
rows.  Bullae  large.  Zygoma  sloping  upwards  rather  sharply  anteriorly,  to  a 

high  level.  Molars  hea\'y,  M.3  little  reduced.  So  few  skulls  are  present  in 
London  that  it  is  not  possible  to  give  a  detailed  account  of  the  dentition;  in 
old  age  the  cusps  are  obliterated  and  the  original  spaces  between  the  lamina 
are  isolated  as  enamel  islands,  and  a  young  specimen  presents  a  dentition 
rather  like  that  of  a  very  angular  R.  lutreolus;  with  heavy  cusps  (but  evidently 
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developing  in  a  Rattus-likc  manner,  i.e.  tending  to  fuse  into  each  other,  at 
least  in  the  outer  and  centre  rows).    M.3  relatively  large. 

Fur  thick,  soft.  Ear  large.  Tail  shorter  than  head  and  body,  so  far  as  seen; 

very  well  haired.  Hindfeet  not  much  lengthened,  length  and  proportion 
of  digits  about  as  in  normal  Rattiis.  Size  rather  large  (up  to  200  mm.  head  and 
body,  or  perhaps  more). 

I  have  not  seen  L.  conditor,  which  appears  to  have  much  larger  bullae  than 

in  the  type,  as  figured  by  Wood  Jones.  From  his  measurements,  the  inter- 
orbital  region  of  the  skull  appears  to  be  somewhat  extremely  constricted,  in  the 

genus,  averaging  under  13  per  cent  of  "greatest  length,"  which  appears  to  be 
about  as  in  Steiiocephalemys  and  other  genera  with  extremely  constricted  frontals, 
but  two  of  our  skulls  exceed  this  measurement.  The  zygomatic  plate  is  not 
concave  anteriorly  (compare  Pseudomys).    Coronoid  process  very  low. 

These  Rats  are  stated  to  build  elaborate  "houses." 
Forms  seen :  opicolis,  joiiesi. 

List  of  Named  Forms 

1.  I.EPORILLUS  APIC.ALI.S.  Gould 

1S51.    Proc.  Zool.  Soc.  London,  p.  126. 
S.  Australia. 

2.  LHPORILLCS  JONESI,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  618. 

Franklyn  Island,  Nuyt's  Archipelago,  S.  Australia. 
',.    LEPORII.LUS  CONDITOR.  Sturt 

1848.    Narr.  Exped.  Centr.  Australia,  i,  p.  120.  col.  pi.  ex  Gould  MS. 
Darling  River,  New  South  Wales. 

Genus  41.    PSEUDOMYS,  Gray 

1S32.    Pseudomys,  Gray,  Proc.  Zool.  Soc.  London,  XVI,  p.  39. 
1910.    Thetomys,  Thomas.  .\nn.  Mag.  Nat.  Hist.  8,  VI,  p.  606.    (Miis  nanus,  Gould.) 

Valid  as  a  subgenus. 

Type  Species. — Pseudomys  australis.  Gray. 

Range. — Australian:    Queensland,    Xew    South   Wales,    South    Australia, 
Western  Australia,  Tasmania. 

Number  of  Forms. — Thirteen. 

Rem.^rks. — In  1910,  Thomas  divided  the  more  Raitus-\\ki:  Rats  of  Australia, 
or  those  which  were  not  included  in  Conilunis,  Notomys, 

Lcporillus  and  Mcseiiibrioinys,  into  two  genera,  Rattiis  {''  Epmys")  and  Pseudomys, 
for  which  he  gave  the  following  characters.  Pectoral  mammae  believed  to  be 

alwavs  absent  in  Pseudomys  (o — 2  =  4),  present  in  Ratlus.  Pterygoids  variable 
in  Pseudomys,  normal  in  Rattus.  Skull  without  supraoriiital  ridges  in  Pseudomys, 
these  present  in  Rattus.  Pseudomys  contained  four  subgenera,  Pseudomys, 
Thetomys,  Gyomys,  and  Leggadina.  But  as  subsequently  noted  by  Thomas, 
supraorbital  ridges  are  not  always  present  in  Rattus,  and  it  is  the  Australian 
branch  of  the  genus  in  which  these  ridges  are  more  often  not  developed.    Also, 
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even  if  pectoral  mammae  are  always  suppressed  in  Australian  Ratlus  (which  is 
not  the  case  according  to  Tate)  they  are  not  always  suppressed  in  Indo-Malayan 
Ratlus.  It  becomes  clear  that  this  genus,  if  retained,  will  have  to  be  based  on 

characters  other  than  those  of  Thomas.  All  Thomas's  subgenera  have  been 
given  full  generic  rank  recently.  I  do  not  think  that  the  groups  typified  by 
Gyomys  and  Leggadina  are  congeneric  with  the  present  genus. 

Char,\cthrs. — Generally  the  skull  is  more  constricted  in  the  frontal  region 
than  is  the  case  in  Rattiis,  being  most  constricted  in  P.  aiistralis, 

which  gives  a  percentage  against  the  occipitonasal  length  of  only  1 1  per  cent,  or 
lower  than  any  other  species  of  the  present  section  measured.  While  this  is 
general,  it  does  not  appear  to  be  absolutely  constant.  Front  edge  of  zygomatic 
plate  concave,  then  sharply  cut  back  above.  Infraorbital  foramen  narrowed  in 
appearance.  Incisive  foramina  large.  Bullae  medium.  Molars  not  far  re- 

moved trom  Rattus,  but  peculiar;  T.3  in  M.i  much  reduced  (in  the  type  of 
oralis,  an  extremely  hypsodont  form,  there  is  not  a  trace  of  this  cusp).  M.3 
not  much  smaller  than  M.z.  Cusps  originally  heav^,  well  marked.  In  the 
subgenus  Thetomys  there  is  a  clear  and  quite  large  cusp  present  in  front  of  the 
anterior  lamina  of  M.i.  But  this  is  too  variable  a  character  for  the  group  to  be 
given  generic  rank,  as  has  been  done,  as  traces  of  this  often  occur  elsewhere,  not 
only  in  other  Australian  genera,  but  in  Rattus,  such  as  some  specimens  seen  of 
R.  norzegicus;  besides,  it  may  be  present  or  absent  in  Indian  Mas  (subgenus 
Leggadilla). 

Fur  soft.  Tail  well  haired,  the  hairs  more  or  less  concealing  the  scales. 
Ear  often  enlarged.  Hindfoot  not  abnormal,  but  in  some  cases  more  lengthened 
than  is  usual.  In  the  subgenus  Thetomvs,  the  ear  is  relatively  shorter,  and  the 
hindfoot  less  lengthened  than  in  Pseudomys;  but  ver)'  few  specimens  bearing 
measurements  are  available. 

The  main  constant  character  separating  this  genus  from  Rattus  is  the 
specialized  condition  of  the  anterior  border  of  the  zygomatic  plate,  which  so 
far  as  seen  never  occurs  in  Rattus,  and  is  very  rare  in  the  Rattus  section  of  the 
subfamily,  occurring  only  in  Dasvmys,  Hadromys,  and  sometimes  in  Aethomys 
and  Thallomys  namaquensis .  But  taken  altogether,  the  skull  and  molars  and 
external  characters  of  the  group  seem  to  be  distinct  from  Rattus  and  other 
genera. 

Forms  seen:  auriius,  australis,  fercuUnis,  gouldi,  gracilicaudatus,  higgiiisi, 
lineolatus,  minnie,  murinus,  nanus,  oralis,  praeconis,  shortridgei. 

List  of  Named  Forms 

Subgenus  Pseudomys,  Gray 
I.    PSEUDOMYS  AUSTRALIS  AUSTRALIS,  Gray 

1832.    Proc.  Comm.  ZooL  Soc.  London,  p.  39. 
Liverpool  Plains,  New  South  Wales. 
Synonym:  lineolatus,  Gould,    1845,  Proc.   Zool.   Soc.   London,   p.   77. 

Darling  Downs,  New  South  Wales. 
murinus,   Gould,    1845,  Proc.   Zool.   Soc.   London,   p.   78. 

Mamoi  Plains,  New  South  Wales. 
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2.  PSEUDOMYS  AUSTRALIS  ORALIS,  Th.mias 

1921.    Ann.  Mas.  Nat.  Hist.  9.  VIII.  p.  621. 
Coast  of  New  South  Wales. 

3.  PSEUDOMYS  MINNIE  MINNIE.  TrouKhton 
1932.    Rec.  Austral.  Mus.  XVIII,  p.  287. 

Minnie  Downs,  north-east  of  S.  Australia. 

4.  PSEUDOMYS  MINNIE  FLAYESCENS,  Trouchton 
1936.    Mem.  Queensland  Mus.  11,  p.  19. 

Barcarolle  Station,  135  miles  south  of  Longreach.  (Queensland. 

5.  PSEUDOMYS  RAWLINNAE,  Trouchton 
1932.    Rec.  Austral.  Mus.  XVIII,  p.  289. 

Rawlinna,  W.  Australia. 

6.  PSEUDOMYS  AURITUS,  Thnmas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  607. 
Lake  Albert,  S.  Australia. 

7.  PSEUDOMYS  SHORTRIDGI-:i,  Thomas 
1907.    Proc.  Zool.  Soc.  London,  1906,  p.  765. 

Woyalina,  S.-\V.  .Australia. 

S.    PSEUDOMYS  HIGGINSI,  Trnuessart 
1897.    Cat.  Mamm.  i,  p.  473. 

Kentishbury,  Tasmania. 
Synonym:   leiicopiis,   Higgins   &;    Petterd,    1SS2,    Pap.    Proc.    Roy.    Soc. 

Tasmania,  p.  174. 

Subgenus  Thetuiiixs,  'I'homas 
9.  PSEUDOMYS  GRACILICAL'D.ATUS,  Gould 

1845.    Proc.  Zool.  Soc.  London,  p.  77. 
Darling  Downs,  S.  Queensland. 

10.  PSELDOMYS  GOULDII,  Waterhouse 

1S39.    Zool.  Voy.  Beagle,  i,  Mamm.  p.  67. 
New  South  Wales. 

11.  PSEUDOMYS  NANUS,   Gould 
1858.    Proc.  Zool.  Soc.  London,  1857,  p.  243. 

Victoria  Plains,  New  South  Wales. 

12.  PSELDflMYS  PRAECOMS,  Thomas 

1910.    .Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  608. 

Shark's  Bay,  W.  .Australia. 
13.  PSEUDOMYS  FERCUI.INUS,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  491. 
Harrow  Islanel.  W.  .Australia. 

(k-nus  42.    APOMYS,  Mearns 

1905.    Apomys,  Mearns,  Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  455. 

Type  Speciks. — Apoinys  hylocoetes,  Mearns. 



Range. — Philippine  Islands. 

Number  of  Forms. — Nine. 

Characters. — Molars  exactly  as  in  Melomys,  third  molar  reduced  in  a 
similar  manner;  cusps  obliterated;  last  lamina  of  M.i  broad. 

iVIammae  o — 2  ̂   4,  as  in  Melomys.  Skull  like  that  of  Paramelomys,  also  show- 
ing some  approximation  to  the  Rattiis  verecuiidiis  group.  Size  rather  small ; 

foot  longer  than  is  usual;  tail  as  Rattiis.  The  genus  connects  Melomys  with 

Rattus  so  closely  that  probably  both  Apomys  and  Melomys  should  be  referred 
to  Rattus.  The  palate  is  a  little  longer  posteriorly  than  in  Melomys.  In  the 

genus  I  include  Rattus  datae,  which  cranially  and  dentally  seems  indistinguish- 
able from  A.  insi^^nis.    The  zygomatic  plate  is  straight  anteriorly. 

Forms  seen:  datae,  insignis. 

List  of  Named  Forms 

1.  APOMYS  DATAE,  Meyer 

1899.    Abh.  Mus.  Dresden,  VII,  7,  p.  25. 
Lepanto,  N.  Luzon,  Philippine  Islands. 

2.  APOMYS  BENGUETENSIS,  Hollister 
1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  323. 

Benguet,  Luzon,  Philippines. 
(Described  as  near  datae.) 

3.  APOMYS  HYLOCOETES,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  456. 
Mt.  Apo,  .S.  Mindanao,  Philippines. 

4.  APOMYS  INSIGNIS  INSIGNIS,   Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  459. 
Mt.  Apo,  S.  Mindanao,  Philippines. 

5.  APOMYS  INSIGNIS  BARDUS,  Miller 

191 1.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  402. 
Mt.  Bliss,  Mindanao,  Philippines. 

6.  APOMYS  PETRAEUS,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  458. 
Mt.  Apo,  Mindanao,  Philippines. 

7.  APOMYS  MAJOR,  Miller 

1911.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  402. 
Mt.  Santo  Tomas,  Baguio,  Benguet,  Luzon,  Philippines. 

S.    APOM\'S  MUSCULUS,  Miller 
191 1.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  403. 

Baguio,  Benguet,  Luzon,  Philippines. 

<).    APOMYS  MICRODON,  Hollister 

1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  327. 
Biga,  Cataduanes,  Philippines. 

8 — Living  Rodents — II 



Genus  43.    MELOMYS,  Thomas 

1922.    Melomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  261. 
1936.    PoGONOMELOMVS,    Rilmmler,   Zeitschr.   fijr   Saugetierk.    II,   p.    248.    {Melomys 

mayeri,  Rothschild  &  Dollman.) 
1936.    Paramelomys,  Riimmler,  Zeitschr.  fiir  .Siiiigetierk.  II,  p.  248.    (Uromys  levipes, 

Thomas.)    Valid  as  a  subgenus. 
1922.    SoLOMYS,  Thomas,  Ann.   Mag.   Nat.   Hist.   9,   IX,   p.   261.    {Uromys  sapientis, 

Thomas.)    Valid  as  a  subgenus. 
'935-    Unicomys,  Troughton,  Rec.  Austral.  Mus.  XIX,  4,  p.  259.    (Utiicomys  ponceleti, 

Troughton.)    Not  seen.     {^Solomys,  fide  Y(.\\mm\er.) 

Type  Spfxies. — Uromys  rufcscens,  .Vlston. 

Range. — Australasian:   Talaud   Island,   Obi   Island,   New  Guinea,   Ceram, 
Solomon    Islands;    Queensland,    Northern   Territory   (Australia), 

Melville  Island. 

Number  of  Forms. ^As  here  understood  the  genus  contains  about  fifty- 
three  forms. 

Characters. — Before  dealing  with  the  characters,  a  few  remarks  are  neces- 
sary on  the  status  of  the  Uromys  genera,  from  which  genus 

the  present  group  was  originally  divided,  and  the  several  subgeneric  or  generic 
names  which  have  been  given  to  forms  included  in  the  series.  The  genus 

Uromys  was  erected  hy  Peters,  with  a  short  note  to  the  effect  that  it  was  very 

closely  related  to  "Mus"  (=  Rat t us,  this  about  the  clearest  part  of  the  genus 
diagnosis),  hut  differed  in  the  scales  of  the  tail  not  being  similar,  and  the  skull, 
which  had  small  bullae  and  small  incisive  foramina.  While  this  is  true  for 

typical  Uromys,  a  host  of  smaller  intermediate  forms  have  been  described, 
referred  firstly  to  Uromys  and  then  to  the  present  genus,  in  which  the  bullae 
are  certainly  not  smaller  than  in  some  Rtittus,  nor  are  the  incisive  foramina. 

Flower  &  Lydekker  summarized  Uromys  by  saying  that  it  was  like  Mus, 

but  the  "scales  of  the  tail  not  overlapping,  but  set  edge  to  edge,  so  as  to  form 

a  sort  of  mosaic  work."  But  this  character  though  it  may  be  constant  in  Melomys, 
is  certainly  not  unknown  in  Rattus,  the  complex-toothed  R.  nativittatus  for 
instance  being  quite  as  in  Uromvs  so  far  as  its  tail  structure  shows;  and  I  am 
not  persuaded  that  this  character  alone  will  not  have  intermediate  forms,  both 
in  Raltus,  and  apparently  to  a  certain  degree  within  Melomys.  As  regards 

dentition,  Tate  states  that  "an  attempt  has  been  made  to  choose  some  definite 
characters  for  distinguishing  the  Uromys  Rats  from  the  Rattus  Rats,  but  the 

results  are  disappointing,  as  the  two  groups  overlap  in  almost  every  character 
...  in  no  characters  of  the  teeth  is  the  demarcation  between  the  two  sets  of 

genera  absolute."  It  appears  therefore  that  Melomys  is  not  distinguishable 
from  Rattus  except  on  average  characters,  and  that  Uromvs  is  very  closely  con- 

nected with  Rattus  through  Melomys,  and,  that  bearing  this  in  mind,  the  fewer 

genera  admitted  in  this  branch  of  the  subfamily  the  better.  It  may  be  noted 
that  whereas  the  tail  of  Uromys  is  strictly  naked  in  all  cases,  it  is  not  so  in 

Melomys;  Tate  shows  that  several  forms  of  Melomys  retain  three  hairs  per  scale 
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(nwmklotii  and  mayeri  quoted,  p.  590,  also  muscalis,  lutilhis  and  sevia),  which  is 
frit)mntlv  the  case  in  Raltiis). 

Riininiler  in  his  revision  of  the  genus  states  that  Melomys  is  just  as  nearly 

allied  to  Rattus  and  " Stenomys"  as  to  Uromys,  but  gives  no  detailed  generic characters. 

"The  palate  ridges,  where  known,  consist  of  five  or  six  interdental  ridges, 
as  well  as  simple  predental  ridges"  (Thomas;  compare  Uromys).  Lower 
incisors  not  deep  in  proportion  to  their  breadth.  Rostrum  rather  heav}'. 
Zygomatic  plate  with  anterior  border  slightly  cut  back  above.  Supraorbital 
ridges  weak  or  absent;  braincase  usually  rather  broader  than  Uromys.  Back 
of  palate  sometimes  broadened,  terminating  about  at  posterior  part  of  M.3, 
or  slightly  in  front  of  it.  The  dentition  is  of  the  Uromys  type,  strictly  simple 
throughout  life  apparently;  the  cusps  on  each  lamina  fuse  together,  and  in  no 
case,  so  far  as  examined,  are  clearly  marked.  M.3  is  strongly  reduced,  and 

with  wear  sometimes  becomes  simple  ring-shaped.  M.i  appears  four-rooted 
in  a  few  specimens  examined.  Lower  molars  with  the  terminal  heel  of  M.i 
and  M.2  large,  sometimes  nearly  appearing  as  an  e.xtra  lamina;  there  is  a 
tendency  for  the  front  lamina  of  lower  M.i  to  be  strongly  reduced,  or  even  to 
disappear.  The  breadtli  of  the  posterior  lamina  in  M.i  (upper  series)  in  many 
specimens  suggests  that  in  this  tooth  the  posterointernal  cusp  is  not  fully 
suppressed.    The  bullae  normally  are  strongly  reduced. 

Feet,  in  the  typical  subgenus,  of  Uromys  type,  rather  heavy,  with  D.5 
relatively  long;  arboreal  in  appearance.  Tail  usually  as  in  Uromys;  but,  as 
indicated  above,  the  hairiness  is  in  some  forms  more  apparent  than  in  the 
majority,  in  which  the  tail  is  mostly  naked.    Size  always  smaller  than  Uromvs. 

" Pogonomelomys"  was  based,  as  a  subgenus,  on  those  forms  in  which  the 
scales  of  the  tail  are  six-sided,  and  the  molars  slightly  narrowed;  but  slightly 
narrowed  or  slightly  broadened  molars  will  occur  side  by  side  in  any  large 

genus.  The  character  of  the  "six-sided"  as  against  "four-sided"  tail  scales 
is  altogether  too  slight  for  subgeneric  recognition.  It  must  be  noted  that  in 

Tate's  figures,  mollis  and  lutilhis  both  appear  to  have  the  scales  more  or  less 
six-sided,  as  well  as  maveri.  Yet  according  to  Riimmler,  lutilhis  is  a  Melomvs 
S.S.,  mollis  a  Paramelomys,  and  mayeri  a  Pogonomelomys. 

Paramelo.mys  differs  from  true  Melomvs  in  the  longer,  more  pointed  rostrum 
(becoming  transitionary  towards  Apomxs).  with  nasals  projecting  more  anteriorly; 
the  hindfoot  is  long  and  narrow,  though  with  the  usual  arrangement  of  digits. 
It  should  perhaps  be  regarded  as  a  specific  group  rather  than  as  a  subgenus.  So 
far  as  seen,  M.3  is  usually  ringshaped  in  adult,  in  this  group. 

SoLOMYS  has  rather  large  bullae  (for  the  genus);  the  size  is  larger  than  in 
Melomvs  and  Paramelomys  (about  250  head  and  bodv)  (ponceleti  to  330,  accord- 

ing to  Riimmler);  the  anterior  zygomatic  plate  is  nearly  straight,  the  supra- 
orbital ridges  quite  well  developed;  small  squamosal  crests  are  suggested  in  the 

few  skulls  seen;  palate  length  and  lower  incisors  agreeing  with  Melomys  rather 
than  Uromys.  Riimmler  refers  this  to  Melomys  as  a  subgenus,  though  Tate  is 
inclined  to  regard  it  as  a  subgenus  of  Uromys.  It  does  not  seem  quite  typical 
in  either,  and  in  manv  characters  is  intermediate  between  the  two. 
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So  far  as  known,  the  mammary  formula  of  Melomys  is  o — 2  =  4. 
Forms  seen:  aerosus,  arcium,  arfakianus,  arfakiensis,  australis,  banfieldl, 

bruijnii,  calidior,  caurhitis,  cerviiiipcs,  clams,  (iollmani,  ehoretis,  fraterculus, 

fulgens,  fiiscus,  gracilis,  intermedins,  lanosiis,  lev/pes,  lorcntzii,  lutillus,  meycri, 
meeki,  iiiclicus,  mollis,  moncktoiii,  minimis,  imiscalis,  naso,  ubiensis,  porculiis, 
platxops,  ratioides,  riibex,  rubricola,  rufiscciis,  rutihis,  sapientis,  shawmayeri, 
stalkcri,  talaiidium. 

In  some  forms  of  Melomvs  the  toothrow  appears  to  be  longer  than  is  usual 
in  Rattus. 

In  the  subgenus  Melomys  (including  " Pogonomelomys"),  M.  purciiliis 
stands  apart  from  the  others  on  account  of  its  large  size  (head  and  body  220). 

The  narrow-toothed  forms  referred  by  Riimmler  to  Pogonoinelomys  are 
listed  below  as  bruijnii  group. 

List  of  Named  Forms 

(The  classification  of  Riimmler,  1936,  is  followed  in  part.) 

Subgenus  Paromelomxs,  Riimmler 
1.  MELOMYS  AEROSUS,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  42S. 
Mt.  Manysela,  Ceram. 

2.  MELOMYS  LEVIPES  LEVIPES,  Thomas 

1897.    Ann.  Mus.  Civ.  Stor.  Nat.  Geneva,  2,  XVIII,  p.  617. 
Haveri,  British  New  Guinea. 

3.  MELOMYS  LEVIPES  LORENTZII,  Jentink 

190S.    Nova  Guinea,  9,  p.  8. 
Rest  Camp,  900  m.,  Noord  Ri\XT,  Dutch  New  Guinea. 
Svnonym:   naso,  Thomas,  igii,  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  3S6. 

Kafari  River,  S.-W.  New  Guinea. 

4.  MELOMYS  LEVIPES  RATTOIDES,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  263. 
Mamberano  River,  Dutch  New  Guinea. 

5.  MELOMYS   LEVIPES  ARFAKIANUS,  Rummler 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  107. 
Arfak  Mountains,  Dutch  New  Guinea. 

h.    MELOMYS  LEVIPES  WEYLANDI,  RUmmler 
1935.    Zeitschr.  fur  Saugetierk.  10,  p.  107. 

Kunupi,  Weyland  Range,  Dutch  New  Guinea. 

7.  MELOMYS  LEVIPES  CLARAE,  Rummler 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  loS. 
Sumuri,  Weyland  Range,  Dutch  New  Guinea. 

8.  MELOMYS  LEVIPES  MOLLIS,  Thomas 

1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  210. 
Utakwa  River,  Dutch  New  Guinea. 

.,.    .MELOMYS  LEVIPES  MEEKI,  Rummler 

1935.    Zeitschr.  fur  Saugetierk.  10,  p.  108. 
Head  of  Aroa  River,  British  New  Guinea. 
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10.  MELOMYS  LEVIPES  STEVKNSl,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  109. 

Morobe,  Mt.  Misim,  E.  New  Guinea. 

11.  MELOMYS  LEVIPES  SHAWMAYERL   Kummltr 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  109. 
Buntibasa  district,  Kratke  Mountains,  New  Guinea. 

12.  MELOMYS  LEVIPES  LANOSUS,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  263. 
Doormanpadbivak,  Mamberano  River,  Dutch  New  Guinea. 

13.  MEI,OMYS  MONCKTOM   MONCKTONL  Thomas 

1904.    .Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  399. 
N.-E.  British  New  Guinea. 
Synonym:  platyops,  Thomas,    igo6,  Ann.   Mag.   Nat.  Hist.   7,   XV U, 

p.  327.    Head  of  Area  River. 
14.  MELOMYS  MONCKTONI   INTERMEDIUS,  Rummler 

'935-    Zeitschr.  fiir  Saugetierk.  10,  p.  no. 
Camp  3,  Utakwa  River,  Dutch  New  Guinea. 

i;.    .MELOMYS  MONCKTONI   EUSCL'S,  Riimmler 
1935.    Zeitschr.  fur  Saugetierk.  10,  p.  no. 

Prauwen-bivak,  Idenburg  Range,  New  Guinea. 
16.  MELOMYS  MONCKTONI  ARFAKIENSIS,  Rummler 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  in. 
Arfak  Mountains,  Dutch  New  Guinea. 

17.  MELO.MYS  MONCKTONI   STEINI,  Rummlur 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  in. 
Sumuri,  Weyland  Range,  Dutch  New  Guinea. 

18.  MELOMYS  MONCKTONI   SHAWI,  Tate  &  .\rchbold 

1935.    Amer.  Mus.  Nov.  803,  p.  2. 
Weyland  Range,  Dutch  New  Guinea. 

19.  MELOMYS  MONCKTONI  RUTILUS,  Rummler 

1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  112. 

Utakwa  River,  Camp  9,  Dutch  New-  Guinea. 
20     MELOMYS  MONCKTONI   TAFA,  Tate  &  .\rchbold 

1935.    Amer.  Mus.  Nov.  803,  p.  i. 
Mt.  Tafa,  British  New  Guinea. 

21.  MELOMYS  MONCKTONI  ALLENI,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  112. 

Morobe,  Mt.  Misim,  E.  New  Guinea. 

22.  MELOMYS  MONCKTONI  CLARUS,  Riimmler 

1935.    Zeitschr.  fur  Saugetierk.  10,  p.  113. 
Buntibasa  district,  Kratke  Mountains,  New  Guinea. 

23.  MELOMYS  MONCKTONI   STRESEMANNI,  Rummler 
I93S-    Zeitschr.  fiir  Saugetierk.  10,  p.  113. 

Kulungtufu,  Saruwaged  Range,  New  Guinea. 

24.  MELOMYS  MONCKTONI   POIILEI,  Rummler 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  114. 

Hunstein  Mountains,  New  Guinea. 
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25.    MELOMYS  MONCKTOM   RL  Bi;X,  Thnnias 
IQ22.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  263. 

Doomianpadbivak,  Mamberano  River,  Dutch  Xew  Guinea. 

2(1.    MELOMYS  MONCKTONI  JOBIENSIS.   Kummlir 
1935.    Zeitschr.  fiir  SauRetierk.  10,  p.  114. 

Mountains  of  Japen  Island,  New  Guinea. 

Subgenus  Meloiiivs,  'I'lionias 
porcubis  ( jroup 

27.    MELOMYS  PORCL'LUS,  Thomas 
iqo4.    .Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  400. 

Ada,  Guadalcanar,  Solomon  Islands. 

ccivinipes  ( jroup 

2N.    MELOMYS  LL'TILLUS   LLTILLLS,  Thomas 
1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  216. 

Angabunga  River,  S.-E.  New  Guinea. 

2.,.    MELOMYS  LUTILLUS  Ml  SCALIS,  Thomas 

1913.    .Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  217. 
Fly  River,  S.  New  Guinea. 

:,o.    MELOMYS   LUTILLUS  HINTONI,  Rummler 
1935.    Zeitschr.  fur  Saugetierk.  10,  p.  106. 

Lake  Sentani,  New  Guinea. 

31.  MELOMYS  LUTILLUS  MLRINUS,  Thomas 
1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  216. 

Murray  Island,  Torres  Straits. 

32.  MELOMYS  LUTILLUS  .AUSTRALIUS,  Thomas 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  298. 

Piara,  Cape  York,  N.  Queensland. 

33.  MELOMYS  RIEESCENS  RLTESCENS,  Alston 
1877.    Proc.  Zool.  Soc.  London,  p.  124. 

Duke  of  York  Island,  between  New  Britain  and  New  Ireland. 
Synonym:   stnlkeri,  Thomas,  1094,  .Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  202. 

Gira  River,  British  New  Guinea. 
stalkeri  calidior,  Thomas,    1911,  Ann.   Mag.   Nat.   Hist.  8, 

VII,  p.  387.    Mimika  River,  Dutch  New  Guinea. 
musavora,  Ramsay,  1877,  Proc.  Linn.  Soc.  N.  S.  Wales,  II, 

p.  16.    Duke  of  York  Island. 
sexplicatus,  Jentink,  1907,  Nova  Guinea,  5,  p.  366.     .Sentani 

Lake,  New  Guinea. 
boiigainviUe,  Troughton,  1936,  Rec.  .Austr.  Mus.  19,  p.  344. 

Buin  district  of  Bougainville,  Solomon  Islands. 

34.  MELOMYS  RUFESCENS  GIUACILIS,  Thomas 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  32S. 

Angabunga  River,  S.-E.  New  Guinea. 

35.  MELOMYS  RUFESCENS  DOLLMANI,  Rumnilcr 
1935.    Zeitschr.  fiir  Saugetierk.  10,  p.  106. 

Buntibasa  district,  Kratke  Mountains,  New  Guinea. 
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36.  MELOMYS  LEUCOGASTER  LEUCOGASTER,  Jentink 

1908.    Nova  Guinea,  9,  p.  9. 
Alkmaar,  Noord  River,  Dutch  New  Guinea. 
Synonym:  latipes,  Tate   &   Archbold,    1935,   Amer.   Mus.   Nov.   803, 

p.  3.    Baroka,  Central  district,  Papua. 

37.  MELOMYS  LEUCOGASTER  ARCIL'M,  Thomas 
1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  214. 

Russell  Island,  Louisdale  .\rchipelago. 

38.  MELOMYS  LEUCOGASTER  FULGENS,  Thomas 

1920.  Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  426. 
Teloeti  Bay,  Ceram. 

39.  MELOMYS  LEUCOGASTER  TAL.\UDIUM,  Thomas 

1921.  Treubia,  II,  p.  112. 
Liroeng,  Talaud  Islands. 

40.  MELOMYS  LEUCOGASTER  CAURINUS,  Thom.is 

1921.    Treubia,  II,  p.  112. 
Talaud  Islands,  between  Gilolo  and  Mindanao. 

41.  MELONn'S  OBIEXSIS,  Thomas 
19H.    Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  208. 

Obi  Island,  Moluccas. 

42.  MELOMYS  CERVINIPES  CERVINIPES,  Gould 

1852.    Mamm.  Austr.  pt.  IV,  vol.  Ill,  pi.  XIV. 
Stradbroke  Island,  Moreton  Bay,  S.  Queensland. 
Synonym:  (?)  mixtus,  Troughton,   1935,    Rec.  .Austral.  Mus.  XIX,   4, 

p.  257.    Groote  Eylandt,  Gulf  of  Carpentaria. 

43.  MELOMYS  CERVINIPES  LITTOR.\LIS,  Lonnberg 

1916.    K.  Svenska  Vet.  Akad.  Handl.  Stockholm,  52,  2,  p.  5. 
Russell  River,  N.  Queensland. 
Synonym:  littoralis  insulae.  Troughton  &  Le  Soeuf,  1929,  Austr.  Zool. 

VI,  p.  96.  Hinchinbrook  Island,  N.  Queensland. 
ceninipes  pallidus.  Troughton  &  Le  Soeuf,  1929,  Austr. 

Zool.  VI,  p.  97.  Hinchinbrook  Island,  X.  Queensland. 
limicauda,  Troughton,  1935,  Rec.  Austral.  Mus.  XIX,  4, 

p.  255.  Hayman  Island,  Whitsunday  Group.  N. 
Queensland. 

44.  MELOMYS  CERVINIPES  MELICUS,  Thomas 
1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  215. 

Melville  Island,  N.  Australia. 

45.  MELOMYS  CERVINIPES  BANFIELDI.  de  Vis 
1907.    Ann.  Queensland  Mus.  VII,  p.  8. 

Dunk  Island,  Queensland. 

46.  MELOMYS  CERVINIPES  EBOREUS,  Thomas 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  297. 

Ravenshoe,  N.  Queensland. 

+7.    MELOMYS  CERVINIPES  RUBICOLA.  Thomas 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  298. 

Bramble  Key,  Torres  Straits,  N.  .Australia. 
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hriiljiiil  (iroup 

48.    MELOMYS  MAYERI,  Rothschild  iv  Dollman 

1933-    Proc.  Zool.  Soc.  London,  p.  214. 
The  Oebroeders,  Weyland  Range,  Dutch  New  Guinea. 

40.     MKLOMYS   BRUIJNIL  Peters  &  Dona 
187(1.    .Ann.  Mils.  Civ.  Stor.  Nat.  Geno\a.  VIH,  p.  336. 

Salawatti,  New  Guinea. 

50.  MELOMYS  SEVIA,  Tate  &  Archbold 
IQ35.    .Amcr.  Mus.  Nov.  803,  p.  3. 

Cromwell  Mountains,  .Mandated  Territory,  New  Guinea. 

51.  MELOMYS  FRATERCULLS,  Thom.is 

IQ20.    .Xnn.  Mag.  Nat.  Hist.  9,  VL  p.  42S. 
Mt.  Manusela,  Ceram. 

Subgenus  Solomys,  Thomas 

52.  MELOMYS  SAPIENTIS,  Thomas 
1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  446. 

Solomon  Islands. 

Synonym:  salebrosus,  Troughton,  1936,  Rec.  Austr.  Mus.  19,  p.  346. 
Bougainville  Island,  Solomons. 

According  to  Tate,  this  species  should  be  known  as  salaiiiomis, 
Ramsay,  1883,  Proc.  Linn.  Soc.  New  South  Wales,  VII,  p.  43, 
Solomon  Islands;  see  also  remarks  under  Uromys,  no.  10.  This  name 
should  be  regarded  as  unidentifiable. 

5j;.     .MELOMYS  PONCELETI,  TrouRhton 
1935.    Rec.  .Austral.  Mus.  XIX,  no.  4,  p.  260. 

Bougainville,  Solomon  Islands. 

Genus  44.    UROMYS,  Peters 

1807.    Uromvs,  Peters,  Monatsb.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  343. 
1S67.    Gymnomys,  Gray,  Proc.  Zool.  Soc.  London,  p.  597. 
1910.    Cyromys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  507.   {Mus  imperuloi ,  Thomas. ) 

Type  Species. — AIus  macropiis.  Gray  =  Hapalotis  cciiidimacidatia,  Krefft. 

Range. — Australasian :  New  Guinea,  Waigeu  Island,  Solomon  Islands,  New 
Britain,  Aru  Islands,  Kei  Islands,  Queensland. 

Number  of  Forms. — Ten  are  recognized  by  Riimmler. 

Char.'\cters. —  Uromys  as  restricted  by  Thomas  contains  the  larger  species 
of  the  group.  The  skull  is  as  a  rule  not  unlike  that  of  larger 

species  of  Ratlus.  The  supraorbital  ridges  are,  however,  very  weak  in  propor- 
tion to  the  size  of  the  animal.  The  braincase  relatively  narrow.  Anterior 

portion  of  zygomatic  plate  slightly  cut  back  above.  Zygoma  normal,  with  short 
jugal ;  rostrum  moderate.  Sometimes  the  frontal  region  shows  signs  of  inflation. 
Posterior  part   of  palate   broad,  ending  just   behind   IVI.3.    Bullae  very  small 



indeed  in  all  cases,  so  far  as  seen  (9  per  cent  or  10  per  cent  of  occipitonasal  length, 
or  perhaps  less).  Incisive  foramina  situated  far  in  front  of  toothrows  and 

strongly  shortened  (constant  in  all  forms  seen).  "Palate  ridges  where  known 
twelve  or  more,  besides  the  usual  predental  ones"  (Thomas;  it  may  be  noted 
that  Tullberg  gives  three  anterior,  five  posterior  ridges  for  Ratttis  raltiis  and 
R.  jiorvegicus).    Lower  incisors  deep  in  proportion  to  their  breadth. 

Molars  of  all  seen  strictly  simple,  the  cusps  obsolete  and  merged  into  each 
other  on  each  lamina;  the  laminae,  however,  are  curved  to  a  degree.  Even  in 
very  young  specimens,  more  or  less  cutting,  the  cusps  are  not  much  more 
developed  than  in  adult.  M.3  reduced.  Lower  molars  with  large  terminal 
heel  present  in  M.i  and  M.2.  The  anterior  lamina  of  first  lower  molar  usually 

narrowed  and  reduced.  M.i  appears  three-rooted,  or  four-rooted  in  one  case. 
M.I  originally  with  traces  of  what  might  be  taken  as  a  vestigial  posterointernal 

cusp,  as  in  Melomys.  Tate  suggested  that  "  Cyromys"  may  be  synonymized  with 
Uromys;  and  Riimmler  has  synonymized  it.  This  classification  appears  correct. 
Small  squamosal  crests  are  suggested  in  the  species  {imperator  and  rex)  referred 

to  the  group  by  Thomas.  In  U.  neobritannicus  (not  seen),  as  figured  by  Tate, 

there  are  large  well-developed  squamosal  processes. 

Mammae  o — 2  =  4.  Externally  large,  to  355  mm.  head  and  body  length. 
Claws  large ;  feet  of  all  species  seen  of  arboreal  type,  heavy  and  broad,  with  D.5 
hindfoot  relatively  long.  D.4  sometimes  slightly  longer  than  D.3.  Tail 
almost  entirely  devoid  of  hair,  and  the  scales  not  overlapping,  but  always  of 
mosaic  pattern  so  far  as  seen. 

Three  groups  might  be  recognized  in  this  genus  (basing  the  classification  on 
that  of  Riimmler): 

neobritannicus  group,  with  squamosal  crests  well  developed  (very  large  form). 

caudimacidatiis  group,   without  squamosal  crests,  ears  longer  (Riimmler), 
colour  of  back  brown;  aiiak  (larger),  and  caiidimaculatus  (smaller). 

imperator  group,  without  large  squamosal  crests;  ears  shorter  (Riimmler); 
colour  of  back  grey;  imperator  (larger),  and  rex  (smaller). 

Forms  seen:  anak,  aruensis,  ductor,  imperator,  macropits,  midtiplicatus,  nero, 
prolixus,  rex,  rothschildi,  scaphax,  sherrini,  siebersi,  validus. 

List  of  Named  For.ms 

neobritannicus  Group 

1.  UROMYS  NEOIiRITANNICUS,  Tate  &  .Archbold 

1935.    Amer.  Mus.  Nov.  803,  p.  4. 
New  Britain. 

caudimaculatus  Group 

2.  UROMYS  .'VNAK.  Thomas 
1007.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  72. 

Ifogi,  Brown  River,  N.-E.  New  Guinea. 
Synonym:  rothschildi,  Thomas,  1912,  Nov.  Zool.  XIX,  p.  91.    Raw- 

linson  Mountains,  Huon  Peninsula,  New  Guinea. 
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.1.    URORn-S  CAUDIMACULATUS  CAUDIMACULATUS,   Krefft 
1867.    Proc.  Zool.  Soc.  London,  p.  316. 

Cape  York.  N.  Queensland. 
Synonym:   macropus.  Gray,    1866,   Proc.   Zool.   Soc.   London,   p.   221, 

Port  Albany,  Cape  York.    Not  of  Hodgson. 
exilis,  Troughton  &  Le  Soeuf,  1929,  Austral.  Zool.  VI,  p. 

98.    Hinchinbrook  Island,  N.  Queensland. 

4.  LKOMYS  CAUDIM.A.CULATLS  VALIDUS,  Peters  &  Dona 

18S1.    Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  i,  X\'I,  p.  703. Katau  River,  New  Guinea. 
Synonym:  papuatms,   Meyer,    1876,   .Ann.   Mag.   Nat.   Hist.   XVII,   p 

145.    (nom.  nud.). 
nndliplicatiis,    Jentink,     1907,     Nova    Guinea,     5,    p.     367, 

Sentani  Lake,  New  Guinea. 
zmigeuensis,  Frechkop,  1932,  Bull.  Mus.  R.  Hist.  Nat.  Beige, 

8,  no.  28,  p.  II.    Waigiou. 
nero,  Thomas  1913,  Ann.  Mag.  Nat.  Hist.  S,  XII,  p.  208, 

Camp  3,  Utakwa  River,  Dutch  New  Guinea. 
scaphax,  Thomas,   1913,  Ann.  Mag.  Nat.  Hist.  8,  XII,  p, 

2og.    Lower  Setakwa  River,  Dutch  New  Guinea. 
proUxus,   Thomas,    1913,   Ann.    Mag.    Nat.    Hist.    8,    XII 

p.  213.    Haveri,  British  New  Guinea. 

5.  UROMV.S  CAUDIMACLLATLS  BARBATCS,   Milne-Edwards 
lyoo.    Bull.  Mus.  Paris,  VI,  p.  167. 

.Aroa  River,  New  Guinea. 
Synonym:   ductor,  Thomas,  1913,  .Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  213. 

Avera,  Aroa  River,  British  New  Guinea. 
6.  UROMYS  CAUDnL^CCLATCS  SHERRIM,  Thomas 

1923.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  171. 
Ravenshoe,  N.  Queensland. 

7.  UROMYS  CAUDIMACULATUS  ARUICNSIS,  Gray 
1873.    Ann.  Mag.  Nat.  Hist.  4,  XII,  p.  41S. 

Am  Islands. 

S.    UROMYS  CAUDIMACULATUS  SIEBERSI,  Thomas 

1923.    Treubia,  III,  p.  422. 
Gunung  Daab,  Great  Kei,  Kci  Islands. 

iinperalor  Group 

0.    UROMYS   IMPER.A.TOR.  Thomas 
18S8.    Ann.  Mag.  Nat.  Hist.  6,  I,  p.  137- 

.^ola,  Guadalcanar,  Solomon  Islands. 
10.     IROMVS  REX,  Thomas 

1 888.    Ann.  Mag.  Nat.  Hist.  6,  I,  p.  157. 
Aola,  Guadalcanar,  Solomon  Islands. 

According  to  Rummler  this  species  should  be  known  as  salamoiiis, 
Ramsay,  1883,  Proc.  Linn.  Soc.  N.  S.  Wales,  VII,  p.  43.  See  remarks 
under  Melomys.  number  52. 

Genus  45.    CGELOMYS,  Thomas 

1915.    CoELOMYS,  Thomas,  Journ.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  414. 

1'ype  Species. — Coelomys  mayori,  Thomas. 
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Range. — Ceylon. 

Number  of  Forms. — Two. 

Ch.ar.^cters. — This  genus  appears  to  me  to  be  generically  separable  from 
Rattus  on  account  of  its  very  strongly  reduced  M.3,  though 

it  may  be  that  certain  species  of  Rattus  might  overlap  it.  Skull  with  little  inter- 

orbital  constriction,  rather  long  rostrum  and  hea\-y  braincase,  very  weak  supra- 
orbital ridges,  not  unlike  that  of  Rattus  vereamdus  group;  zygomatic  plate  cut 

back  above.  Bullae  rather  small.  Palatal  foramina  relatively  long.  The  pattern 

of  the  upper  molars  is  moderately  simplified,  and  not  unlike  that  of  many 

Rattus;  but  1M.3  is  nearly  vestigial,  more  reduced  than  in  some  Mus,  often 
scarcely  larger  than  the  small  posterior  lamina  of  M.2.  The  anterointernal 
cusp  of  M.I  shows  no  signs  of  excessive  inward  distortion.  Lower  teeth  not 
abnormal;  .M.3  very  small.  Externally  with  no  special  peculiarities;  head  and 
body  roughlv  100  mm. 

Forms  seen :  mayori,  bicolor. 

List  of  Named  Forms 

1.  COELOMY"S  M.AYORI,  Thomas 
1915.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  415. 

Pattipola,  Highlands  of  Central  Ceylon. 

2.  COELO\n'S  BICOLOR,  Thomas 
1915.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  49. 

Kottawa.  S.  Province,  Ceylon. 

Genus  46.    MALACOMYS,  Milne-Edwards 

1877.    IVIalacomys,  Milne-Edwards,  Bull.  Soc.  Philom.  Paris,  6,  VII,  pt.  2,  p.  10. 

Type  Species.— Ma/ocomys  longipes,  Milne-Edwards. 

Range. — Central  and  Western  Africa :  Liberia ;  Gaboon,  Congo. 

Number  of  Forms. — Four. 

Characters. — Skull  long  and  narrow,  with  long  rostrum.  Braincase  not 
much  wider  than  rostrum;  interorbital  constriction  little 

marked.  Supraorbital  ridges  barely  traceable.  Zygomatic  plate  not  narrowed, 

slightly  cut  back  above.  Incisive  foramina  short,  well  open,  usually  not  ap- 

proaching toothrow.  Bullae  small.  Toothrows  strongly  reduced.  M.i  three- 
rooted.  Cheekteeth  not  essentially  different  from  a  specialized  Rattus;  in  adult 
the  cusps  of  each  lamina  merge  into  one  another;  teeth  narrow;  M.3  moderately 
reduced.  M.i  with  eight  cusps;  M.2  with  six.  Lower  teeth  not  abnormal; 

terminal  heel  of  ALi  and  M.2  well  developed.    Cusps  usually  obsolete  in  adult. 

Mammae  i — 2  =  6.  Ear  large.  Tail  long,  poorly  haired,  almost  naked  in 
some  specimens.  Hindfoot  narrow,  rather  long,  but  so  far  as  ascertainable  less 

lengthened  than  in  Colomvs  (twenty-six  specimens  average  hindfoot  24-68  per 
cent  of  head  and  body  length);  D.5  quite  long;  hallux  longer  than  is  normal; 
metatarsals  with  the  same  peculiarity  as  those  of  Colomys. 
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This  genus  appears  to  be  closely  allied  to  Rattiis;  it  is  probable,  though  not 
certain,  that  the  character  of  the  metatarsals  does  not  occur  in  Rattus.  The 

toothrow  is  considerably  shortened;  averaging  I4'8  per  cent  of  the  condylobasal 
length  in  a  few  specimens  measured,  which  is  usually,  but  not  always,  under  the 

measurement  for  Rattus.  The  highest  are  over  i  ̂   per  cent;  the  lowest,  a  speci- 

men of  edwardsi,  is  only  i2-6  per  cent,  an  unusually  low  measurement,  over- 
lapping Macruromys. 

Two  species  are  recognized  by  Hayman,  the  type,  and  edwardsi,  which  has 
a  considerably  narrower  interorbital  region. 

Forms  seen:  centralis,  edwardsi,  longipes,  wilsoiii. 

List  of  Named  Forms 

1.  MALACOMYS  LONGIPE.S  LONGIPICS,  Milnc-I'.dwards 
1S77.    Bull.  Soc.  Philom.  Paris,  6,  XIII,  p.  9, 

Gabon,  W.  Africa. 

2.  MALACOMYS  LONGIPES  CENTRALIS,  dc  Wint,.,, 

iS()7.    .Ann.  Ma(;.  Nat.  Hist.  6,  XIX,  p.  465. 
Tingasi,  Monbuttu,  N.-E.  Congo. 

^.    MALACOMYS  LONGIPES  WILSONI.  Tlioireis 
1016.    Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  23S, 

Inkongo,  Sankuru  River,  Belgian  Congo. 
4.    MALACOMYS  EDWARDSI.  Rochcbrunc 

18S5.    Bull.  Soc.  Philom.  Paris,  7,  IX,  p.  87. 
River  Mellacore,  Liberia. 

Genus  47.    HAEROMYS,  Thomas 

itjii.    Haeromys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  207. 

Type  Species. — Mus  margarettae,  Thomas. 

Range. — Borneo  and  Celebes. 

Number  of  Forms. — Three. 

Characters. — Pygmy  Mice,  with  the  hallux  said  to  be  opposable  (though 
its  claw  is  not  entirely  suppressed);  described  by  Thomas 

as  like  Chiropodomys,  but  lacking  the  posterointernal  cusp.  Braincase  very 
broad  and  round.  Rostrum  relatively  short.  Anterior  zygomatic  plate  straight. 

Bullae  not  large.  Teeth  evidently  not  abnormal.  Toothrow  rather  short; 
incisive  foramina  not  long.  Feet  arboreal;  the  claw  of  the  hallux  is  becoming 

very  small;  D.5  nearly  as  long  as  D.3.  Mammae  i — 2  =  6  (type  species). 
Hindfoot  averaging  about  27  per  cent  head  and  body  length,  so  far  as  ascertain- 

able.   Head  and  body,  so  far  as  known,  not  exceeding  77  mm. 
Forms  seen :  margarettae,  mittahassae,  pusilliis. 

List  of  Named  Forms 

1.    HAEROMYS  MARCiARITTAh;   MARGARI/rTAE,  Thomas 

iSfo.    Ann.  Mag.  Nat.  Hist.  6,  XI,  p.  346. 
Fenrisen  Hills,  Sarawak,  Borneo. 
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2.  HAEROMYS  MARGARKTTAE  PUSILLUS,  Thomas 

1893.    Ann.  Mag.  Nat.  Hist.  6,  XII,  p.  232. 
Mt.  Kina  Balu,  N.  Borneo. 

3.  HAEROMYS  MINAHASSAi;,  Thomas 
1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  247. 

Rurukan,  Minahassa,  N.  Celebes. 

Tate  suggests  that  the  genus  may  be  an  offshoot  of  the  Rattiis  cremoriventer 

group;  but  the  species  are  so  very  much  smaller  than  any  Indo-Malayan 
Ralttis  that  this  seems  questionable;  Haeromys  must  be  one  of  the  smallest 
members  of  the  whole  Order. 

Genus  48.    CHIROMYSCUS,  Thomas 

1925.    Chiromyscus,  Thomas,  Proc.  Zool.  Sec.  London,  p.  503. 

Type  Species. — Mus  chiropus,  Thomas. 

Range.- — Burma,  Annam. 

Number  of  Forms. — One. 

Characters. — Like  Rattns,  but  hindfoot  with  hallux  clawless,  and  fully 

and  widely  opposable.  Supraorbital  ridges  strong;  brain- 
case  broad;  bullae  small;  palatal  foramina  long;  zygomatic  plate  more  or  less 
straight  anteriorly;  interparietal  much  enlarged.  Dentition  like  that  of  a 

moderately  simple-toothed  Rattus;  M.3  is  reduced.  Hindfoot  with  large  digit 
pads,  D.5  moderately  long,  and  hallux  as  described  above.  Tail  relatively 

well-haired,  faintly  pencilled,  longer  than  head  and  body.  Fur  bristly.  Head 
and  body  up  to  160  mm.  (in  our  material). 

The  genus  was  included  in  Haeromys  by  Wroughton,  in  the  Indian  Mammal 

Survey,  but  does  not  appear  to  be  allied  to  that  group  of  Pygmy  Mice,  and 
when  fresh  specimens  were  obtained  in  1925,  Thomas  formed  a  new  genus  for 

the  species.  The  hallux  appears  as  fully  specialized  as  in  Hapalomys,  Chiro- 
podomys  and  others;  I  have  never  seen  this  character  fully  developed  in  any 

species  of  Rattus,  though  it  is  likely  that  in  some  of  these  the  hallux  will  be  partly 

opposable.    The  mammary  formula  in  Chiromvscus  is  2 — 2  =  8  (Osgood). 
Forms  seen:  chiropus. 

List  of  Named  Forms 

I.    CHIROMY.SCUS  CHIROPUS,  Thomas 

1891.    .Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  2,  X,  p.  884. 
Karin  Hills,  Burma. 

Genus  49.    ZELOTOMYS,  Osgood 

1 910.    Zelotomys,  Osgood,  Field  Mus.  Nat.  Hist.  Publ.  Zool.  scr.  X,  2,  p.  7. 

Type  Species. — Mus  hildegardeae,  Thomas. 

Range. — African:  Kenya,  Congo  (Uelle  region),  North  Rhodesia,  Angola. 

Number  of  Forms.— Five. 
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Characters. — Skull  with  considerable  interorbital  constriction,  no  supra- 
orbital ridges;  braincase  rather  short;  interparietal  relatively 

small.    Palatal  foramina  very  long,  penetrating  between  front  molars.    Bullae 
medium.    Anterior  part  of  zygomatic  plate  more  or  less  straight,  as  a  rule. 

Upper  incisors  long,  strongly  pro-odont.  Molars  strongly  cuspidate,  with 
the  outer  row  well  developed,  and  projecting  strongly  outwards,  and  the  laminae 
rather  broad  in  appearance.  M.a  about  as  broad  as  long,  or  broader  than  long. 
M.I  longer  than  M.2+M.3.  M.3  strongly  reduced,  narrower  than  M.2. 
There  is  no  inward  distortion  of  T.i  in  M.i.  M.i  with  eight  cusps,  M.2  with 

six.  Lower  teeth  not  abnormal;  M.3  small.  Lower  incisor  root  showing  more 
on  outer  side  of  mandible  than  is  usual. 

Externally  with  no  special  peculiarities;  digits  normal;  tail  shorter  than 

head  and  body;  moderately  haired;  mammae  3 — 2  =  10. 
From  all  allied  Rattus-type  or  Arvicaniliis-typc  Rats  from  Africa,  this  genus 

is  well  distinguished  by  its  pro-odont  incisors,  compared  with  a  rather  peculiar 
dentition  which  is  not  easy  to  define,  but  quite  apparent.  From  the  few  species 

of  Rattiis  with  pro-odont  incisors  (berdniurei group)  it  is  distinguished  by  its  more 
cuspidate,  less  simple  cheekteeth  pattern,  the  cusps  being  in  the  berdmorei 
group,  so  far  as  ascertainable,  much  less  well  marked,  the  teeth  relatively  much 
narrower,  the  general  effect  simpler,  and  the  toothrow  relatively  considerably 

shorter  (14-16  per  cent  of  condylobasal  length  as  against  18  or  19  per  cent  in 
Zelotomys). 

Forms  seen:  hildegardeae,  installs,  kiivelaiensis,  shortridgci. 

The  species  are  very  closely  allied,  and  may  later  be  regarded  all  as  races  of 
the  type. 

List  of  Named  Forms 

1.  ZELOTOMYS  HILDEGARDKAE  HILDEG.^iRDE.AE,  Thomas 
1902.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  219. 

\Iachakos,  Kenya. 

2.  ZELOTOMYS  HILDEGARDIIAI-:  YIXACiaS,  Heller 
1912.    Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  10. 

Ndi,  Taita  Hills,  Kenya. 

3.  ZELOTOMYS   INSTAXS,  Thomas 
1915.    Ann.  May.  Xat.  Hist.  S,  XVI,  p.  4S0. 

Poko,  Upper  Welle,  Congo. 

4.  ZELOTOMYS  SHORTRIDGEI   SHORTRIDGEI.  Hmton 
1920.    .Ann.  Map.  Nat.  Hist.  9.  VI,  p.  242. 

Ndola,  N.  Rhodesia. 

5.  ZliLOTOMVS  SHORTRIDC;i;i    KUVELAIi;XSIS.  St.  Le«er 
T936.    .Ann.  Mag.  Nat.  Hist.  10,  XVII,  p.  470. 

50  km.  above  Mupa.  Kuvelai  Ri\er,  Mossamedes,  Angola. 

Genus  50.    HYLENOMYS,  Thomas 

1925.    HvLENOiMVs.  Thomas,  .-Xun.  Mag.  Xat.  Hist.  9.  XV,  p.  667. 

TvPE  Species. — UxUiiuiiivs  callcnuiiii,  Thomas. 
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Range. — Described  from  Luluabourg,  South  Congo. 

Number  of  Forms. — One. 

CfLWACTERS. — (One  skull  only  seen.)  Infraorbital  foramen  no  wider  above 
than  below.  Supraorbital  ridges  very  faint.  Zygomatic 

plate  less  angular  than  in  Miis.  Mandible  slender,  with  coronoid  process  very 

low,  and  ascending  ramus  low.  Incisive  foramina  narrow  and  very  long.  Upper 

cheekteeth  as  in  most  specialized  species  of  Mus;  T.i  in  M.i  excessively  dis- 
torted inwards,  and  M.3  vestigial.    M.3  lower  vestigial. 

Tail  relatively  short;  hindfoot  narrow,  with  fifth  digit  strongly  shortened. 
Head  and  body  95. 

The  upper  incisors  are  pro-odont,  though  not  much  lengthened. 
Forms  seen:  callewaerti. 

List  of  Named  Forms 

HYLI:N0MYS   callewaerti,  Thomas 

Ann.  Mag.  Nat.  Hist.  9,  XV,  p.  668. 
Luluabourg,  Kasai,  S.  Congo. 

Genus  51.    MURICULUS,  Thomas 

1902.    MURICULUS,  Thomas,  Proc.  Zool.  Soc.  London,  p.  314. 

Type  Species. — Mus  imberbis,  Riippell. 

Range. — Abyssinia. 

Number  of  Forms. — Two. 

Characters. — Like  species  of  Aius  with  moderately  specialized  toothrow, 
but  upper  incisors  strongly  pro-odont.  Braincase  rather 

broad ;  zygomatic  plate  and  infraorbital  foramen  as  far  as  ascertainable  not 
abnormal  (one  damaged  skull  seen  only);  M.3  has  two  laminae  traceable,  and 
M.I  has  T.I  not  extremelv  distorted  inwards.  The  ascending  ramus  of  the 

mandible  much  higher  than  in  Hvlenomys.  External  with  no  special  pecu- 
liarities; tail  rather  short;  a  faint  middorsal  stripe  can  be  present. 

Thomas  regarded  the  genus  as  near  Lop/itiromys;  but  St.  Leger  places  it  in 
the  neighbourhood  of  Mus,  where  it  seems  to  belong. 

Forms  seen:  imberbis. 

List  of  Named  Forms 

1.  MURICULUS  IMBERBIS  IMBERBIS,  Ruppell 
1845.    Mus.  Scnckenberg,  III,  p.  110. 

Simien,  Abyssinia. 

2.  MURICULUS  IMBERBIS  CHILALOENSIS,  Osgood 

1936.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  245. 
Mt.  .^Ibasso,  N.-E.  Chilalo  Mountains,  Arusi,  .\byssinia. 



Genus  52.    MUS,  Linnaeus 

1758.    Mls,  Linnaeus,  Syst.  Nat.  lotli  cd.  i,  p.  59. 

1837.    Leggada,  Gray,  Charlesworth's  Mag.  Nat.  Hist.  I,  p.  5.S6.    (Mus  boodugu,  Gray.) 
1917.    Tautatus,    KIoss,   Journ.   Nat.   Hist.   Soc.    Siam,    II,    p.   279.    (Tantatiis  thai, 

Kloss.) 

:876.    Nannomys,   Peters,   Monatsb.    K.    Preuss.    .-XUad.   Wiss.    Hcrlin.   p.   4S0.    (Miis 
(Nonnomys)  setulosus,  Peters.) 

i8q6.    PsEiDOCONOMYS,   Rhoads,   Proc.   Acad.    Nat.    Sci.    Plniladclphia,   p.    531.    (Mus 
(Pseudoconomys)  procunodoii,  Rhoads.) 

1844.    Drymomys,  Tschudi,   Fauna  Peruana,   p.    17S.    (D.  parvuliis.  Tschudi     =  Mus 
muscuhis.  Linnaeus.) 

1914.    Legcujilla,   Thomas,   Journ.    Bombay   Nat.   Hist.   .Soc.   XXII,   p.   682.    (A/»s 
platythrix,  Bennett.)    Valid  as  a  subgenus. 

Type  Species. — Miis  iiiiisciiliis,  Linnaeus. 

Range. — Palaearctic  {musciiliis  group  only):  throughout  Europe,  Central 
Asia,  Siberia,  most  of  China,  including  Mongolia,  Japan;  Kashmir, 

Afghanistan,  Persia,  Egypt,  Morocco. 

Indo-Malayan  (mitsculus,  booJtiga  and  platythrix  groups):  Peninsular  India 
and  Ceylon ;  Sikkim,  Nepal,  Assam,  Burma,  Yunnan  and  Southern  China. 
Siam,  Annam.    Philippine  Islands. 

(Races  of  Mus  niiisciiliis,  perhaps  introduced,  from  Java,  Celebes,  and  other 
islands;  also  in  Australasian  area  (New  Guinea,  etc.).) 

African  [musculus,  triton  and  uiinutoides  groups):  Arabia;  Sudan,  Abyssinia, 
Somaliland,  Kenya,  Tanganyika,  Uganda;  Gold  Coast,  Nigeria,  Cameroons, 
Congo,  Angola ;  Mozambique  and  Southern  Africa  generally,  to  Cape  Province. 

Mils  musculus  has  also  been  introduced,  and  gained  a  footing,  in  America. 

Number  of  Forms. — About  a  hundred  and  thirty. 

Ch.wacters. — "In  general  like  Epimys  {=Rattus),  but  mechanical  scheme 
of  molars  modified  by  elongation  of  crown  of  anterior  tooth 

until  it  forms  the  main  portion  of  toothrow;  M.i  with  three  roots,  its  crown 

decidedly  longer  than  those  of  two  succeeding  teeth  combined,  its  first  lamina 
much  distorted  by  the  displacement  backward  of  T.i  into  line  with  T.5  and 

T.6;  M.3  small  and  tending  to  disappear,  in  some  species  without  trace  of  first 
lamina;  upper  incisor  compressed,  set  at  such  an  angle  that  a  subapical  notch 

is  normally  cut  in  its  outer  side  by  action  of  lower  tooth"  (Miller).  The  genus 
Mus  was  originally  restricted  to  the  musculus  group,  and  the  "Leggada"  species 
by  Miller,  on  the  above  characters,  and  if  it  is  to  be  retained  as  distinct  from 
Rattus  (which  it  can  be)  it  must  be  on  these  characters  of  the  toothrow.  It 
should  be  mentioned  that  I  believe  in  some  cases  M.i  may  not  always  be 

"decidedly  longer"  than  M.2+M.3;  also  that  rarely  in  Rattus  this  character 
can  be  present ;  also  that  rarely,  species  of  Rattus  or  closely  allied  genera  may 

have  a  very  reduced  M.3  ;  but  the  general  efi'ect  of  the  "Mus  type"  of  toothrow 
is  easily  recognized.  It  must  also  be  stated  that  the  genus  cannot  be  based  on 

size;  many  species  of  Rattus  may  he  considerably  smaller  than  some  ol  the  larger 
species  of  Mus. 
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The  skull  is  light,  usually  rather  flat,  with  supraorbital  ridges,  in  the  typical 
subgenus,  very  taint,  or  absent;  the  muzzle  is  most  often  rather  short;  the  infra- 

orbital foramen  normal.  Zygomatic  plate  not  narrowed,  and  with  its  upper 
border  cut  back  above.  A  small  masscter  knob  usually  present  for  muscle- 
attachment  on  its  lower  border.  Incisive  foramina  long,  usually  penetrating 
between  front  molars,  but  not  always,  as  for  instance  the  Indian  Miis  pahari. 
Bullae  not  enlarged,  without  peculiarities.  Pterygoids  tending  to  vary  in  the 
different  species,  rarely  highly  abnormal,  but  in  the  African  tencllus  and  deserti 
the  space  bounded  by  the  hamulars  is  unusually  narrow,  and  the  pterygoid  fossae 
are  much  flattened,  the  structure  comparable  to  that  of  Millardia  gleadowi. 
Incisors  thin,  not  pro-odont. 

Cheekteeth:  T.i  of  M.i  much  distorted  inwards,  or  distorted  to  a  greater  or 
lesser  degree.  This  tooth  with  eight  cusps.  M.2  with  usually  six  cusps,  T.i 
being  all  that  remains  of  the  front  lamina,  though  a  small  T.3  may  appear. 
M.3  strongly  reduced;  in  the  musculiis  group  and  some  others  traces  of  two 
laminae  are  usually  present,  but  in  many  forms,  particularly  the  pygmy  African 
minutoides  group,  the  tooth  is  ring-shaped  in  adult,  and  exceedingly  small. 
According  to  Taylor  it  may  be  absent  in  the  Philippine  species  castaneiis  (not 
seen).  The  anterior  root  of  M.i  often  points  far  forwards.  In  this  tooth,  T.4 
is  usually  distorted  backwards,  as  well  as  T.i.  The  lower  molars  are  without 
special  peculiarities;  IM.3  may  be  minute,  particularly  in  minutoides  group. 

Externally,  small,  as  a  rule  under  100  mm.  head  and  body ;  some  Indian  and 
African  forms  are  extremely  small,  and  are  probably  some  of  the  smallest 
hving  Rodents.  Tail  variable  in  length  in  the  different  species,  and  in  the  case 
of  Mils  musculus,  individually.  Hindfoot  narrow  as  a  rule,  the  outer  digits 
tending  to  be  shortened,  D.5  longer  than  the  hallux.  Fur  may  be  soft,  harsh, 

or  more  or  less  spiny.    Mammae  3 — 2  =  to  in  the  type  species. 
Leggadill.\  is  proposed  as  a  genus  by  Thomas,  mainly  on  the  grounds  of 

the  presence  of  well-marked  supraorbital  ridges ;  but  this  is  a  character  which 
is  much  too  variable  in  other  groups  to  be  regarded  as  of  generic  value  here, 

and  certain  species  of  Mits  or  "Leggada"  may  have  these  ridges  faintly  present. 
There  is  in  some  forms,  or  specimens,  a  well-marked  cusp  present  immediately 
in  front  of  T.2,  in  M.i ;  but  this  character  is  also  variable  elsewhere,  particularly 
in  Australian  genera.  The  fur  may  be  spiny,  as  in  M.  shortridgei,  which  is 
about  the  largest  species  of  the  genus  (head  and  body  to  120).  Mammae 
3 — 2  =  10  or  4 — 2  =  12. 

As  pointed  out  by  Miller,  there  are  no  characters  which  distinguish 

" Leggada"  (tropical  species)  from  Mus  {musculus  group).  Leggada  was  re- 
vived by  Thomas  on  the  grounds  that  the  muzzle  in  the  tropical  species  is 

usually  longer,  but  he  shows  that  it  cannot  be  taken  as  constant.  "The  length 
of  the  nasals  in  Mus  is  generally  about  equal  to  the  distance  from  the  external 
edge  of  one  toothrow  to  the  outer  side  of  the  zygoma  on  the  opposite  side  .  .  . 
in  Leggada  the  nasal  length  generally  decidedlv  surpasses  these  two  distances  .  .  . 
every  individual  skull  will  not  answer  to  each  of  these  tests,  but  on  the  whole 
there  is  rarely  a  case  where  one  is  doubtful  as  to  which  of  the  two  groups  a 
species  should  be  placed  in  .  .  .  the  most  doubtful  are  the  short-tailed  Mice 
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known  LIS  algirus  and  spicilegus,  which  more  approach  Leggada,  and  have  less 
(it  the  niusculiis  speciahzation.  But  on  the  whole  they  are  best  referred  to  Mus, 

in  whose  geographical  area  they  occur." 
"  Tautatiis"  Kloss,  was  erected  for  a  species  from  Siam.  After  reading  the 

original  genus  description,  the  amended  description  published  later,  and 

comparing  the  species  with  other  members  of  Mils,  I  have  come  to  the  con- 
clusion that  it  is  an  ordinary  member  of  the  booduga  group.  This  has  already 

been  shown  by  Osgood,  Field.  Mas.  Nat.  Hist.  Publ.  Zool.  ser.  XVIII,  1932, 

P-3I4- 
Nor  in  my  opinion  is  there  the  slightest  need  to  regard  Leggada  as  anything 

but  a  synonym  of  Mus.  Mm  and  "Leggada"  together,  as  pointed  out  by  Miller 
maiiy  years  ago,  form  a  perfectly  natural  genus. 

Groups 

The  iiniscidus  group,  containing  all  the  Palaearctic  forms,  are  as  above  in- 
dicated rather  short-nosed  types;  the  teeth  are  not  extremely  specialized, 

in  the  manner  described  above;  M.3  is  less  vestigial  than  in  some 

pygmy  species  from  the  tropics. 
Russian  authors  regard  all  forms  previously  regarded  as  races  of 

spicilegiis,  wagiicri,  hacfn'ainis,  etc.,  as  races  of  iniiscidiis,  which  seems  to 
be  correct.  Certainly  Miller's  characters  for  spicilegiis  as  a  distinct 

species  as  given  in  the  'Catalogue  of  the  Mammals  of  Western  Europe,' 
based  on  length  of  tail,  do  not  convince  me  that  this  type  of  Mouse  can 
be  regarded  as  a  species;  tail  length  being  apparently  a  highly  variable 
character  within  iiiitscidiis.  The  numerous  named  races  of  iiiiisciiliis  are 

here  listed  without  comment;  how  many  of  them  are  valid,  and  how 

many  are  based  on  slightly  abnormal  individual  house-mice,  I  am  not  in 
a  position  to  say.  The  last  remarks  do  not  apply  to  the  field-dwelling 
bactrianiis-spicilegiis  members  of  the  group. 

The  booduga  group,  containing  the  Indian  forms  without  clear  supraorbital 

ridges,  tend  as  indicated  above  to  be  slightly  longer-nosed  than  in  the 
niiiscidiis  group.  The  teeth  may  be  a  little  more  specialized  (M.i  more 
distorted,  M.3  more  reduced),  though  not  so  in  every  case.  Mus  pahari 
seems  to  be  a  distinct  species,  with  shorter  palatal  foramina  than  is 
normal,  and  a  rather  generalized  toothrow. 

The  platvthrix  group  (subgenus  Leggadilla)  contains  a  number  of  Indian 

forms  possessing  quite  well-marked  supraorbital  ridges;  the  bodily  size 
becomes  largest  for  the  genus;  the  molars  are  on  the  whole  least  Tl/ws-like 
of  all  forms  in  the  genus,  M.3  being  never  vestigial,  and  T.i  in  M.i 
only  moderately  distorted. 

The  biifo  group,  containing  also  tritoii,  from  Africa,  seem  to  be  rather  larger 
than  the  majority  of  the  African  species  of  Mus,  and  M.i  has  usually 
less  distortion  inwards  of  the  anterointernal  cusp.  M.3  is  strongly 
reduced. 

The  miiintoides  group,  widely  distributed  in  Africa  (containing  bellus, 

giatus,  miisciiloides,  etc.),  contains  as  a  rule  very  small  forms  with  very 
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highly  specialized  toothrows,  the  teeth  being  the  most  extreme  seen  in 

the  genus. 

The  tenellus  group  is  like  the  last,  but  apparently  with  the  abnormal  pterygoid 
specialization  as  described  above. 

Forms  seen:  abbotti,  algiriis,  mnumiensis,  asoriciis,  bactrianus,  bahadur, 

bellus,  borealis,  boodiiga,  bitfo,  caroli,  ceriicolor,  Cinderella,  cooki,  " dtirjilingensis," 
decolor,  deserti,  "diibius"  dinmi,  famulus,  fernandoni,  fors,  funcreus,  gallarum, 
gentilis,  gentilulus,  gerbillus,  gondokorae,  grahami,  gratus,  gurkha.  hannvngtoni, 
haussa,  hispanicus,  homourus,  Iwrtulanus,  induta,  jacksotiiae,  jalapae,  kasaica, 

lusitanicus,  mahomet,  manchu,  "manei,"  marica,  minutoides,  molossinus,  " iiiodes- 

tus,"  mongolium,  muralis,  murilla,  musculoides,  ?nusculus,  nagarutn,  ncavei,  nitidu- 

lus,  orientalis,  pahari,  palnica,  pasha,  " pachycercus,"  platythrix,  popaeus, 
ramnadensis,  sadhu,  setulosus,  shortridgei,  sibylla,  sorellus,  spretus,  spkilegus, 

suahelicus,  surkha,  tenellus,  "  terricolor,"  tomensis,  triton,  umbralus,  "  urbanus," 
licinus,  uagneri. 

List  of  N.^med  Forms 

Subgenus  Mus,  Linnaeus 

I.    MUS  MUSCULUS  MUSCULUS,  Linnaeus 

1758.    Syst.  Nat.  i,  loth  ed.,  p.  62. 
Upsala,  Sweden. 
SjTionym:   minor,  Klein,  1751,  Quadr.  disp.,  p.  57. 

sorex,  Brisson,  1762,  Regn.  .■\nim.,  p.  119. 
poschiavinus,  Fatio,  1869.    Faune.  Vert.  Suisse,  i,  p.  207. 

Switzerland. 
parvuliis,  Tschudi,  1844,  Fauna  Peruana,  p.  179.    Peru. 
musculus  nudoplicatiis,  Campbell,  1907,  Zoologist,  London, 

ser.  4,  II,  p.  I. 
simsoni,  Higgins  &  Petterd,   1S83,  Papers  Proc.  Roy.  Soc. 

Tasmania,   1882,  p.   175.    Tasmania. 
albertisi,  Peters  &  Doria,  1880,  .^nn.  Mus.  Civ.  Stor.  Nat. 

Genova,  XVI,  p.  702.    New  Guinea. 
adelaidensis.    Gray,    1841,    Joum.    Two    Exped.    Australia, 

Grey.  11,  app.  pp.  404,  410.    Adelaide. 
modestus.   Wagner,    1S42,   Arch.   Naturg.    I,   p.    14.    South 

Africa. 

hrevirostris,  Waterhouse,    1837,   Proc.   Zool.   Soc.   London, 
p.  19.    Uruguay. 

(?)  musculus  jalapae,  Allen  &   Chapman,  1897,  Bull.  Amer. 
Mus.  Nat.  Hist.  IX,  p.  198.    Jalapa,  Vera  Cruz,  Mexico. 

musculus    albus,    Bechstein,    1801,     Gemeinn.    Naturgesch. 
Deutschl.  I,  2nd  ed.,  p.  955.    Germany. 

musculus  flavus,  Bechstein,  same  reference. 
musculus  maculatus,  Bechstein,  same  reference. 
musculus  niger,  Bechstein,  same  reference. 
musculus  siriatus,  Billberg,  Syn.  Fauna  Scandinaviae,  p.  6, 

1827.    .Sweden. 
musadus  albicans,  Billberg,  same  reference. 
mtisndus  niieus,  Billberg,  same  reference. 
musculus    helvolus,   Fitzinger,  Sitz.  Ber.   Kais.  .-Vkad.  Wiss. 

Wien.  Math.  Nat.  CI.  LXI,  i,  p.  70,  1867. 
musculus  varius,  Fitzinger,  same  reference. 
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{Ahis  miisciilus  iriusnihis)  nnisciilus  cinereomanilaius,  Fitzinger,  same  reference. 
mnsctilus  flavescens,  Fischer.  Zool.  Garten,  1872,  XIII, 

p.  223.    Berlin. 
vignaudi,  Prevost,  1845,  Voy.  Lefebvre  Zool.,  p.  24.  .Abys- 

sinia. 

orientalis,  Cretzchmar,  iy2S,  RCippell  Atlas,  p.  76,  pi.  30, 
Massawa,  Ethiopia.  Not  of  Desmarest,  i8ig.  See 
G.  M.  Allen. 

{^)  praetextus.  Brants,  1S27,  Muizen,  p.  125. 
periivianus,  Peale,  184S,  U.S.  Expl.  Exp.,  p.  51. 

2.    MUS  MUSCULUS  JAMESONI,  Krausse 
if)2i.    Arch.  Naturp.  Berlin,  87,  6,  p.  40. 

North  Bull  Island,  Dublin  Bay. 

,1.    MUS  MUSCL'LUS  FAERdKXSIS,  Clarke 
1904.    Proc.  Roy.  Phys.  Soc.  Edinburgh,  XV,  pt.  II.  p.  163. 

Nolsoe,  Faroe  Islands. 

4.  MUS  MUSCULUS  MURALIS,   Uarrett-Hiimilton 
1899.    Proc.  Zool.  Soc.  London,  p.  81. 

St.  Kilda,  Outer  Hebrides,  Scotland. 

5.  MUS  MUSCULUS  AZORICUS,  Schinz 
1S45.    Synops.  Mamm.  II,  p.  161. 

Azores  Islands,  E.  Atlantic. 
Synonym:   molUssimus,  Dehne,  1S55,  Allgcm.  Deutsche  Nat.  Zeitschr. 

Dresden,  i,  p.  443.     Italy. 

6.  MUS  MUSCULUS  SUBCALRULUS.   Fritsche 

1928.    Zeitschr.  filr  Saugetierk.  3,  p.  307. 
N.  Germany. 

7.  MUS  MUSCULUS  CAUDATUS,  Martino 
1935.    Zap.  Russk.  Nauch.  Inst.  Belgrade,  10,  p.  85. 

Bistra  Mountains,  W.  Macedonia.  Greece. 

8.  MUS  MUSCULUS  SKRGII,  Valch 

1927.    Trav.  Soc.  Nat.  Charkov,  50,  no.  2,  p.  49. 
Ukraine,  S.  Russia. 

9.  MUS  MUSCULUS  B()RI:ALIS,  Omux 
1924.    Rodents  of  N.  Caucasus,  p.  52. 

Village  Upta,  Kem  subdistrict  of  Government  ol  Archangelsk. 

10.  MUS  MUSCULUS  FUNEREUS,  Osncv 

1924.    Rodents  of  N.  Caucasus,  p.  52. 
Station  Shatilov,  Govt,  of  Tula. 

11.  MUS  MUSCULUS  HORTL'LANUS,  Nnrdmanii 
1S40.    Archiv.  Naturg.  i,  p.  330. 

N.  Caucasus  Mountains,  Russia. 

12.  MUS  MUSCULUS   FORMOS(>\'l,  Hiptner 
1930.    Zool.  Anz.  89.  p.  5. 

Daghestan,  Caucasus,  Russia. 

i-i.    MI'S  MUSCL  LI  S   N()(;A10RUM,  Heptiur 
1934.     Folia  Zonl.  hydrob.  6,  p.  23. 

25  km.  north  of  Kisljar,  N.  Caucasus. 
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14.  MUS  MUSCULUS  TATAUICUS,   Satuniii 
1908.    Mitt.  Kaukas  Mus.  Tiflis,  4,  pp.  61,  113. 

Bankovsky  Promysel,  Caspian  Sea. 

15.  MUS  MUSCULUS  .XBBOTTI,  Wateihouse 
1837.    Proc.  Zool.  Soc.  London,  p.  77. 

Trebizond,  Asia  Minor. 

16.  MUS  MUSCULUS  SEVERTZOWL  Kashkarov 

1925.    Trans.  Sci.  Soc.  Turkistan,  Tashkent,  2,  p.  55. 
Turkestan. 

.7.    MUS  MUSCULUS  DECOLOR,  Arsoropulo 

1932.    Trav.  Inst.  Zool.  Acad.  Sci.  U.R.S.S.  p.  226. 
Almatinsk,  Semirechyia,  Central  Asia. 

18.    MUS  MUSCULUS  TOMENSIS,  Kastschenko 

1899.    Results  Zool.  Exped.  to  Altai  in  1898,  p.  46. 
Village  of  Cherga,  Tomsk  Gouv,  Altai. 
Synonym:  musculus  tomensis,  natio  amurensis,  Argyropulo,  1932,  Trav. 

Inst.  Zool.  Acad.  Sci.  U.R.S.S.  p.  225. 
musculus  tomensis  morph  rufiventris,  Argyropulo,  1932,  same 

reference. 

ly.    MUS  MUSCULUS  VARL\BILIS,  Argyropulo 

1932.    Trav.  Inst.  Zool.  Acad.  Sci.  U.R.S.S.  p.  225. 
Katon-Karagai,  1,000  m.  alt.,  Altai. 

20.  MUS  MUSCULUS  RADDEI,  Kastschenko 

1910.    Ann.  Mus.  Zool.  St.  Petersb.  15,  p.  278. 
Transbaikal  district. 

21.  MUS  MUSCULUS  VINOGRADOVI,  ArKyropulo 

1932.    Trav.  Inst.  Zool.  Acad.  Sci.  U.R.S.S.  p.  223. 
Yakutsk,  Siberia. 

22.  MUS  MUSCULUS  FAR,  Cabrera 

1921.    Mem.  Real.  Soc.  Esp.  Hist.  Nat.  Tomo  del  50°  aniversario,  p.  46. 
Mogador,  Morocco. 

23.  MUS  MUSCULUS  CAROLI,  Bonhote 
1902.    Nov.  Zool.  IX,  p.  627. 

Liukiu  Islands. 

24.  MUS  MUSCULUS  HO.MOURUS,  Hodgson 

1845.    .'\nn.  Mag.  Nat.  Hist.  XV,  p.  268. 
Nepal,  Himalayas. 
Synonym:  dubius,  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  269. 

Nepal. 
urbanus,  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  269. 

Nepal. 
tytleri,   Blyth,    1859,   Joum.   .Asiat.   Soc.   Bengal,   XXVill, 

p.  296. maiiei.  Gray,  1852,  Kelaart,  Fauna  Zeyl.,  p.  64.    Ceylon. 
rama,  Blyth,  1865,  Joum.. Asiat.  Soc. Bengal, XXXIV,  p.  194. 
nipalensis,  Hodgson,    1841,  Joum.   .Asiat.   Soc.   Bengal    X, 

P-  915- viculorum,  Anderson,  Zool.  Yunnan,  1878,  p.  308. 
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25.    ML'S  JVIUSCULUS  SINICUS,  fahrcra 
1022.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  XXII,  p.  ibO. 

Ning-po,  S.  China. 

zh.    MUS  MUSCULLS  OUWKNSI,   Kloss 

1922.    Treubia,  II,  p.  120. 
Probolingo,  E.  Java. 

27.    MLS  MUSCL'IA'S  l--RI-:ni-RR'Ai:.  SuUy 
1933.    Ann.  Mag.  Nat.  Hist.  10,  XII,  p.  438. 

Poso,  Middle  Celebes. 

2S.    MUS  MUSCULUS  GENTILIS,  Braiit.s 

1827.     Geslacht  der  Muizen,  p.  126. 
S.  Egypt. 
Synonym:  pallescens,  Heuglin,  Reise  N.  Ost.  Afr.  ii,  p.  72,  1877. 

21).    MUS  MUSCULUS  GENTILULUS,  Thomas 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  241. 
Aden,  S.  Arabia. 

30.  MUS  MUSCULUS  ALGIRUS,   I'onui 
1856.    C.R.  Acad.  Sci.  Paris,  XLII,  p.  654. 

Algeria. 

31.  MUS  MUSCULUS  SPRETUS,   Lataste 
1SS3.    Act.  Linn.  Soc.  Bord.  XXXVII,  p.  17. 

Algeria. 
32.  MUS  MUSCULUS  CANACORUM,   RcMiljud 

1914.    Sarassin  &  Roux,  Nova  Caledonia  Zoologie,  i,  p.  364. 
New  Caledonia. 

33.  MUS  MUSCULUS  TAITIENSIS,   l-itzingt-r 
1868.    Reise  Novara.  p.  26. 

Taiti  Islands,  Polynesia. 

34.  MUS  MUSCULUS!?)  AIOHRl 

New  name   for    "  Miis    iiiystiuiinis,"  Mohr,   1926,    Mitt.    Zool.    Staatsin.    Zool.    Mus. 
Hamburg,  40,  p.  77.     Not  of  Danford  ii*;  Alston. 

New  Britain. 

35.  MUS  MUSCULUS(?)  DUNCRERI.  Mohr 
1926.    Mitt.  Zool.  Staatsin.  Zool.  Mus.  Hamburg,  40,  p.  77. 

St.  Matthias  Island,  Bismarck  Archipelago. 

3(1.    MUS  MUSCULUS  SPICILEGUS,  Petonyi 
1S82.    Termeszetrajzi  Fuzetek,  Budapest,  V,  p.  114. 

Hungarv'. 
Synonym:   accrvator,  acer7ifc\\  ttmicitlayins,  idiiicnltitor,  all  of  Petenyi, 

same  reference. 

(The  following  nine  races  were  described  as  races  of  spifilfgiis,  or  have  recently  been 
regarded  as  such.) 

37.    MUS  MUSCULUS   LUSITANICUS,  Miller 
1909.    Ann.  Mag.  Nat.  Hist.  8,  III,  p.  422. 

Cintra,  Portugal. 
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38.    MUS  MUSCULUS  HISPANICLS,  Miller 

1909.    Ann.  Mag.  Nat.  Hist.  8,  III,  p.  421. 
Silos,  Burgos,  Spain. 

3y.    MUS  MUSCULUS  CAOECII,  Krausse 

1921.    Archiv.  fiir  Naturg.  Berlin,  89,  p.  95. 
Sardinia. 

40.  MUS  MUSCULUS  HEROLDII,   Krau.ssc 

1921.    Archiv.  fiir  Naturg.  Berlin,  88,  p.  137. 
Swinemunde,  Poinerania,  E.  Germany. 

41.  .MUS  MUSCULUS  GERMANICUS,  Noack 

1918.    Zeitschr.  Forst.  u.  Jagdvvesen  Berlin,  50,  p.  308. 
Eberswalde,  near  Berlin,  Germany. 

42.  MUS  MUSCULUS  HAPSALIENSIS,  Reinualdt 

1927.    Act.  Com.  Univ.  Tartu,  12,  p.  50. 
N.-W.  Estonia. 

43.  MUS  MUSCULUS  LYNESI,  Cabrera 

1923.    Bol.  Real.  See.  Esp.  Hist.  Nat.  XXIII,  p.  430. 
Jebala,  Morocco. 

44.  MUS  MUSCULUS  RIFENSIS,  Cabrera 

1923.    Bol,  Real.  Soc.  Esp.  Hist,  Nat.  XXIII,  p.  431. 
Melilla,  Morocco. 

45.  MUS  MUSCULUS  MOGREBINUS,  Cabrera 

191 1.  Bol.  Real.  Soc.  Esp.  Hist.  Nat.  XI,  p.  556. 
Taguidert,  W.  Morocco. 

46.  MUS  MUSCULUS  WAGNERI,  Eversmann 

1848.    Bull.  Nat.  Moscou,  i,  p.  191. 
Turkestan. 
Synonym:  zcagneri  rotaiis,  Fortuyn  (Waltzing  Mice),  De  cytoarchitect 

der    groote     hescnehschors    van    eenige    knaagdiem, 
Amsterdam,  p.  169,  191 1.    Japan. 

pachycercus,  Blanford,  1875,  Joum.  .Asiat.  .Soc.  Bengal,  2, 

p.  108. 
(The  next  three  races  were    described   as   subspecies  of   iiagneri,  or  have  recently 

been  regarded  as  such.) 

47.  MUS  MUSCULUS  SAREPTANICUS,  Hilzheimer 

1912.  Acta  Soc.  Fauna  &  Flora  Fenn.  34,  1911,  p.  14. 
Sarepta,  Lower  Volga,  Russia. 

48.  MUS  MUSCULUS  MONGOLIUM    Thomas 

1908.  Proc.  Zool.  Soc.  London,  p.  106. 
Mongolian  Plateau,  too  miles  north-west  of  Kalgan. 

49.  MUS  MUSCULUS  ISLANCHU,  Thomas 

1909.  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  502. 
Chu  Chia  Tai,  Kirin  Province,  Manchuria. 
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50.  MUS  MUSCULUS  SURMMiS.  Bkinford 

1879.    Yarkand  Miss.  Mamm.  p.  51. 
Tankse,  west  of  Pandong  Lake,  Ladak. 

51.  MLS  MUSCL'LUS  BACTRIANUS,  Blyth 
1S46.    Journ.  Asiat.  Soc.  Bengal,  XV,  p.  140. 

Kandahar,  Afghanistan. 
Synonym:  gerbillinus,  Blyth.   1S53,  Journ.  .Asiat.  .Soc.  Bengal,  XXII, 

p.  410. theobaldi,  Blyth.  1853,  same  reference,  p.  583.    Punjab. 

(The  next  four  races  were  described  as  subspecies  of  hactriauu^,  or  ha\e  been  recently 
regarded  as  such.) 

52.  MUS  Ml'SCULUS  YAMASHINAI,   Kuroda 
1934.    Journ.  Mamm.  Baltimore,  15,  p.  234. 

Moppo,  S.  Korea. 

5-5.    MUS  MUSCULUS  (;ANSL'i;\SIS.  Satur.m 
1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  564. 

Tschortentan,  Kansu. 

54.  .MLS  MU.SCULUS  TANTILLLS,  G.  ̂ L  Allen 

1927.  .Amer.  Mus.  Nov.  270,  p.  9. 
Wanhsien,  Szcchuan,  China. 

55.  MUS  MUSCULUS   KAKHVI;N1;NSIS,  Anderson 

1S78.    Zool.  Res.  W.  Yunnan,  p.  307. 

Ponsee,  S.-W.  Yunnan. 

56.  .MUS  ML'SCULUS  MOLOSSINL'S,  Tcmminck 

1843.     Fauna  Japonica,  p.  51,  pi.  15,  figs.  2-4. 

Japan. 
(The  following  three  races  were  described  as  races  of  wolossinus.) 

57.  .MUS   MLSCULLS  VESOXIS,   Kur.ida 

1928.  Journ.  Mamm.  Baltimore,  g,  p.  147. 
Uinai,  Iburi,  Hokkaido,  Japan. 

5S.    MUS  MUSCULUS  ORII,   Kuroda 

1924.    On  New  Mammals  from  Riukiu  Islands,  p.  7.    Tokyo. 
Riukiu  Islands. 

=.<).    MUS  ML  SCL  I.US  VO.NAKUNI,   Kuroda 

1924.    On  New  Mammals  from  Riukiu  Islands,  p.  8.    Tokyo. 
Riukiu  Islands. 

f.o.    MUS   KL'RILKNSIS,   Kuroda 

1924.    Jouni.  Mamm.  Baltimore,  5,  p.  119. 
Shimoshire,  Central  Kurile  Islands. 

(Vinogradov,  Rodents  of  U.S.S.R.,  quotes  a  form  M.  musculus  himlnr,  from  lower 
part  of  Ural  River.    The  reference  to  this  has  not  been  traced.) 
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booduga  (Jroiip' 
61.  MUS  BOODUGA,  Gray 

1837.    Charlesworth's  Mag.  Nat.  Hist,  i,  p.  586. S.  Mahratta,  India. 
Synonym:  lepidits,  Elliot,  1839,  Madras  Journ.  Linn.  Soc.  X,  p.  216. 

terricolor,  Blyth,  1851,  Journ.  Asiat.  Soc.  Bengal,  XX,  p.  172. 
albidiventris,  Blyth,  1852,  Journ.  .\siat.  Soc.  Bengal,  XXI, 

P-  351- dunni,  Wroughton,  1912,  Joum.  Bombay  Nat.  Hist.  Soc. 
XXI,  p.  339.    Amballa,  Punjab. 

fulvidiventris,  Bl\th,  1852,  Joum.  Asiat.  Soc.  Bengal,  XXI, 

P-  351- darjilingensis,  Hodgson,  1849,  Ann.  Mag.  Nat.  Hist.  2.  Ill, 

p.  203. 
beavanii,  Peters,  Proc.  Zool.  Soc.  London,  559,  1866. 

62.  MUS  FAMULUS,  Bonhote 

1898.    Joum.  Bombay  Nat.  Hist.  Soc.  XII,  p.  99. 
Coonoor,  Nilgiri  Hills,  S.  India. 

63.  MUS  NITIDULUS  NITIDULUS,  Blyth 

1859.    Joum.  Asiat.  Soc.  Bengal,  XXVIII,  p.  294. 
Shwe  Gyen,  Burma. 

64.  MUS  NITIDULUS  POPAEUS,  Thomas 

1919.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  420. 
Mt.  Popa,  dry  zone  of  Burma. 

65.  MUS  NITIDULUS  ANN.\MENSIS,  Robinson  &  Kloss 

1922.  Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  99. 
Dalat,  Langbian  Plateau,  S.  .\nnam. 

66.  MUS  COOKl   COOKI,  Ryley 

1914.    Joum.  Bombay  Nat.  Hist.  Soc.  XXII,  p.  664. 
N.  Shan  States,  Burma. 

67.  MUS  COOKI   ME.ATOR,  G.   M.  Allen 

1927.    Amer.  Mus.  Nov.  270,  p.  6. 
Taipingpu,  Yunnan. 

68.  MUS  PALNICA,  Thomas 

1923.  Joum.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  87. 

Palni' Hills,  S.  India. 

60.    MUS  LEPIDOIDES,  Fry 

193 1.    Joum.  Bombay  Nat.  Hist.  Soc.  XXXIV,  p.  921. 
Mt.  Popa,  Burma. 

'  It  will  bf  seen  that  twelve  distinct  "species"  are  standing  in  this  group.  .■\  perusal  of 
the  literature  suggests  that  booduga^  pahari,  nitidulus,  famulus,  and  perhaps  cooki  are  valid. 
(See  Wroughton's  Key,  1920,  J.  Bombay  Nat.  Hist.  Soc,  XXVI,  p.  960).  palnica  is  almost 
certainly  a  race  or  synonym  of  cooki;  cen-icolor  appears  to  be  a  synonym  of  booduga;  jacksoniae 
is  probably  a  race  of  pa/iari;  nagarum  is  probably  a  local  race  of  booduga;  and  thai  may  be  a 
svnonvm  or  race  of  cooki. 
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70.  ML'S  L1:RVIC0L0R.  Hodgson 
1845.    Ann.  Mag.  Nat.  Hist.  XV,  p.  268. 

Nepal. 

Synonym:  strophiatus,  Hodgson,  1845,  same  reference. 
cumciilaris,  Blyth,  Joum.  Asiat.  See.  Bengal,  XXIV,  p.  721, 1855- 

71.  MUS  P.JiHARI   PAH.\RI,  Thomas 

1916.  Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  414. 
.Sikkim,  Himalayas. 

72.  .MLS  P.\HARI   GAIRDNERI,   Kloss 

1920.  Joum.  Nat.  Hist.  Soc.  Siam,  IV,  p.  60. 

Me  Taw,  40  miles  north-west  of  Raheng,  Siam. 

73.  MUS  JACKSOMAE.  Thomas 

1921.  Journ.  Bombay  Nat.  Hist.  Soc.  XXVII,  p.  596. 
Khasi  Hills,  Assam. 

74.  MUS  XAGARUM,  Thomas 

1921.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVII,  p.  597. 

Naga  Hills,  Upper  .A.ssam. 

75.  MUS  THAI.   Kloss 

1917.  Joum.  Nat.  Hist.  Soc.  Siam,  II,  p.  280. 
Raheng,  W.  Siam. 

7h.    MUS  R,A.HEXGIS,   Kloss 

1920.    Journ.  Nat.  Hist.  Soc.  Siam,  IV,  2,  p.  61. 

Me  Taw,  40  miles  north-west  of  Raheng,  Siam. 

bufo-triton  Group 

77.    MUS  TRITON  TRITON,  Thomas 

1909.  .^nn.  Mag.  Nat.  Hist.  8,  IV,  p.  548. 
Kirui,  Mt.  Elgon,  Uganda. 

.Synonym;    naivnshae.  Heller,  1910,  Smiths.  Misc.  Coll.  I, IV,  no.  1924, 

p.  2.     Naivasha.  Kenya. 

7S.    MUS  TRITON  MURILLA,  Th..mas 

1910.  ."^nn.  Mag.  Nat.  Hist.  8,  V,  p.  91. 
Machakos,  Kenya. 

79.    MUS  TRITON  FORS,  Thomas  and  Wroughton 

1910.    Trans.  Zool.  Soc.  London,  XIX,  p.  506. 

Butagu  Valley,  W.  Ruwenzori. 

.So,     MLS  TRITON   SOREI.LA,  'i'homus 
1909.    .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  548. 

Kirui,  Mt.  Elgon,  Uganda. 

Si.    MUS  BUFO  BUFO,  Thomas 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII.  p.  145. 
East  Ruwenzori. 

S2.    MUS  BUFO  WAMBUTTI,  Lonnbt-rg  &  (Jyldenstolpe 

1925.    .Arkiv.  Zool.  Bd.  17B,  no.  5,  p.  4. 
Ituri  Forest,  E.  Congo. 
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miiiutoides  (Jroup 

83.    MUS  BEI.I.L'S  BEI.I.US,  Thomas 
1 910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  87. 

Machakos,  Kenya. 

S4.    MUS  BELLUS  VICINUS,  Thomas 

lOio.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  88. 
Takaungu,  near  Mombasa,  Kenya. 

85.  MUS  BELLUS  PETILUS,  Hollister 
1916.    Smiths.  Misc.  Coll.  LXVI,  no.  10,  p.  3. 

S.  Guaso  Nyiro,  Kenya. 

86.  MUS  BELLUS  GALUARUM,  Thomas 

1910.  .Ann.  Mag.  Xat.  Hist.  8,  V,  p.  88. 
Harar,  S.-E.  Abyssinia. 

S-.    MUS  BELLUS  GOXDOKOR.\E,  Heller 
191 1.  Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  8. 

Gondokoro,  N.  Uganda. 

88.    MUS  BELLUS  ENCLAVAE,  Heller 
191 1.    Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  8. 

Rhino  Camp,  Lado  Enclave. 

8(j.    MUS  BELLUS  K.'iSAICUS,  Cabrera 
1924.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  XXIV,  p.  222. 

Luluabourg,  Kasai,  S.  Congo. 

90.    MUS  BELLUS  SIBYLLA,  Thomas 

1918.    .\nn.  Mag.  Xat.  Hist.  9,  II,  p.  484. 
Usolo  River,  Benguella,  Angola. 

gi.    MUS  BELLUS  MARICA,  Thomas 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  88. 

Beira,  Portuguese  E.  Africa. 

92.  MUS  BELLUS  INDUTUS,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  89. 
Molopo,  Bechuanaland. 

93.  MUS  GR.-\TUS  GRATUS,  Thomas  &  Wroughtoti 
1910.    Trans.  Zool.  Soc.  London,  p.  507. 

E.  Ruwenzori,  Mubuku  Valley. 
Synonym:  grains  sungarae.  Heller,    191 1,   Smiths.   Misc.   Coll.  LVI, 

no.  17,  p.  7.    W.  Kenya  Forest  Station. 

iM.    MUS  GR.A.TUS  SORICOIDES,  Heller 
1914.    Smiths.  Misc.  Coll.  LXIII,  no.  7,  p.  10. 

Mt.  Mbololo,  Kenya. 

95.    MUS  MINUTOIDES  MINUTOIDES,  Smith 

1834.    South  Afr.  Quart.  Joum.  2,  p.  157. 
Cape  Town. 
Synon\Tn:  minimus,  Peters,  1852,  Reise  nach  Mossambique:  Saugeth. 

p.  153.  Mozambique.  Not  of  White,  1789  (a  iVicromji). 
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,,6.     Ml  .s  MINUTOIDES  LMBRATA,  Thomas 

igio.    .\nn.  Mag.  Nat.  Hist.  8,  V,  p.  86. 
Wakkerstroom,  S.-E.  Transvaal. 

<)7.    MLS  MIXLTOIDES  ORANGI.Mi,  Roberts 

1Q26.    Ann.  Transv.  Mus.  XI,  p.  251. 

Viljoen's  Drift.  Orange  Free  State.     Status ^irfc  G.  M.  .Allen. 

.,S.    MUS  MINUTOIDES  XE.-WKI,  Thomas 

iQio.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  go. 

E.  Loangvva  district,  N.-E.  Rhodesia. 

>i>).    MUS  MUSCULOIDES  MU.SCULC  )I1)ES,  Tcmminck 

1S53.    Esq.  Zool.  Cote  Guine,  p.  161. 
Gold  Coast. 

Synonym:    setitlosiis,  Peters,    1S76,   Monatsb.   K.  Preuss.  Akad.  Wiss. 

Berlin,  p.  480,  pi.  2.    Victoria,  Cameroons. 

100.    MUS  MUSCULOIDES  EMLSL   Htlkr 

191 1.    Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  5. 
Kabula  Muliro,  Uganda. 

loi.    .MUS  PAULINA,  Thomas 

1918.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  4S5. 

Bitye,  Ja  River,  Cameroons. 

102.  .MUS  .MAHOMET,  Rhoads 

1896.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  532. 
Sheikh  Mahomet,  W.  Somaliland. 

103.  MUS  PROCONODON  PROUONODON,  Rhoau 

1896.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  531. 
Sheikh  Husein,  W.  Somalila.nd. 

104.  .MUS  PROCONODON  PASHA,  Thomas 

1910.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  8g. 
Monbuttti,  E.  Congo. 

105.  .MUS  HAUSSA.  Thomas  S:  Hmton 

1920.    Nov.  Zool.  27,  p.  319. 

Kano,  N.  Nigeria. 

lOb.    MUS  GERBILLUS,  G.  M.  .Allen  S:  Loveridfe 

1933.    Bull.  Mus.  Comp.  Zool.  LXXV,  2,  p.  112. 
Dodoma,  Tanganyika. 

tenellus  Group 

107.    MUS  TENELLUS  TE.NELLL'S,  Thomas 
T903.     Proc.  Zool.  Soc.  London,  p.  298. 

Roseires,  Blue  Nile,  Sudan. 

loS.     MUS  TENELLUS  SL.AHELICUS,  'I'homas 
1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  312. 

Taveta,  near  Mt.  Kilimanjaro. 

100.    -MUS  TENELLUS  ACHOLI,  Heller 

191 1.  Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  6. 

Rhino  Camp,  Lado  Enclave. 



no.    MUS  WA.MAE.  Heller 

191 1.    Smiths.  Misc.  Coll.  LVI,  no.  17,  p.  5. 
Kapiti  Plains,  Kenya. 

111.  MUS  DE.SERTI   DESERTI,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  90. 

Molopo,  Bechuanaland. 

112.  MUS  DESERTI   V.ALSCHENSIS,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  251. 
Bothaville,  Orange  Free  State. 

113.  MUS  DESERTI   PRETORI.A.E,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  252. 
Pretoria,  Transvaal. 

Not  seen  and  not  allocated  to  Group 

114.  MUS  M.\TSCHIEI.  Wettstcln 

1916.    Anz.  Akad.  Wiss.  Wien,  53,  p.  161. 
S.  Kordofan. 

115.  MUS  BIRUNGENSIS,  Lonnberg  &  Gyldenstolpe 

1925.    Arkiv.  Zool.  Bd.  17B,  no.  s,  p.  5. 
Mt.  Mikeno,  Birunga  Volcanoes,  Congo. 

116.  MUS  FORMOS.ANUS,  Kuroda 

1925.    Dobuts  Zasshi,  37,  no.  435,  p.  :6. 
Formosa. 

117.  MUS  CAST.^NEUS.  Waterhouse 

1843.    .'Xnn.  Mag.  Nat.  Hist.  XII,  p.  134. 
Philippine  Islands. 
SjTionym:    conimissarius,  Meams,  1905,  Proc.  U.S.  Nat.  Mus.  XXVIII, 

p.  449.    Davao,  Mindanao. 

Subgenus  Leggadilla,  Thomas 
118.  MUS  PLATYTHRIX  PLATVTHRIX,  Bennett 

1832.    Proc.  Zool.  Soc.  Lx)ndon,  p.  121. 
Dukhun,  India. 

Synonym:    spinidosus,  BKlh,   1854,  Journ.  Asiat.  Soc.  Bengal,  XXIII, 

p.  734.    Punjab. 

iiij.    MUS  PL.ATVTHRIX  SADHU,  Wrouehton 

191 1.  Journ.  Bombay  Nat.  Hist.  Soc.  XX,  p.  100. 
Virawah,  Sind. 

120.  MUS  CINDERELLA,  Wroughton 

1912.  Joum.  Bombay  Nat.  Hist.  Soc.  XXI,  p.  770. 
Bhuj,  Cutch,  W.  India. 

121.  .MUS  R.-\MNADENSI.S,  Benth.im 

1908.    Rec.  Indian  Mus.  II,  p.  386. 
Ramnad,  Madura,  Madras,  S.  India. 

122.  MUS  PHILLIPSI,  Wrouehton 

1912.    Joum.  Bombay  Nat.  Hist.  Soc.  XXI,  p.  772. 
Nimur  district.  Central  Provinces,  India. 
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123.    MUS  SL"RKHA,  Wrout'hKm  &:  R\  lev 
1913.    Joum.  Bombay  Nat.  Hist.  Soc.  XXII,  p.  17. 

Vijayanagar,  Bellary,  India. 

i::4.     Ml-S   BAH.^DUR.  WrouKhton  &  Rvk-y 
1913.    Joum.  liombay  Nat.  Hist.  Soc.  XXII,  p.  iS. 

Karvvar,  Kanara,  India. 

125      MLS  SIV.A,  Thomas  &  Ryley 
1913.    Journ.  Bombay  Nat.  Hist.  Soc.  XXII,  p.  242. 

Sivasamundram,  .S.  Mysore,  India. 

12(1,     Ml  S   CiR.AH.AMI,   Ryley 

1913.    Journ.  Bombay  Nat.  Hist.  Soc.  XXII.  p.  434. 
Wotekolli,  S.  Coori;.  India. 

127-    MLS  H.AXNY.NXJTOM,   Ryl.> 
1913.  Journ.  Bombay  Nat.  Hist.  Soc.  XXII,  p.  435. 

Makut,  S.  Cofjry,  India. 

128.    MUS  FERN.ANDOXl,  Phillips 
1932.    Spolia  Zeylan,  ift,  p.  325. 

Central  Province,  Ceylon. 

129-    MCS  GURKH.A.,  Thomas 

1914.  Journ.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  200. 
Jerna,  Ramnagar,  Kumaon,  ,X.  India. 

130.    MLS  SHORTRIDGKI,  Thom:is 

1914.  Joum.  Bombay  Nat.  Hist.  Soc.  XXIII,  p.  30. 
Mt.  I'opa,  Burma. 

I''or  Key  to  species  cil  suhwcnus  Leggadilla  see  U'routjhtcin,  Indian  .Mammal 

Survey,  Journ.  Bombay  Nat.  Hist.  Soc.  XX\'I,  IQ20,  p.  955. 

Genus  53.    MYCTKROMYS,  Robinson  &  Kloss 

1916.    Oromys,  Robinson  S:   Kloss,  Journ.  .Str.   Br.  Rov.  .Asiat.  Soc.  LXXIII,  p.  270. 
(Not  of  Le.dy.i 

1915.  .MvcTERO.MYs,  Robinson  &  Kloss,  Journ.  Fed.  .Malay  States  Mus.  YIII,  p.  57. 

Typk  Speciks. — Oiomxs  crocidiiroides,  Robinson  &  Kloss. 

R^NGE. — Sumatra  and  Java. 

Number  op  Forms. — Two. 

C'h.'\r.'vcters. — Skull  with  little  interorbital  constriction,  long  rostrum,  and 
no  supraorbital  ridges,  the  general  effect  not  like  that  of  a 

Mus,  but  rather  as  in  certain  sections  of  the  genus  Rattus,  as  verecundus  group. 
Braincase  heavy.  Incisive  foramina  narrow,  but  not  approaching  toothrows. 
Bullae  small.  Zygomatic  plate  considerably  narrowed,  straight  anteriorly. 
Mandible  relatively  thin  and  weak,  coronoid  process  much  reduced.  Lower 
incisors  narrow,  much  lengthened,  the  upper  ones  short. 

Cheekteeth  of  specialized  .l/;(.v  tvpe;  M.  ;!  vestigial.  -M.i  large,  with  T.i 
noticeably  distorted  inwards. 
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Ear  rather  large>  Tail  longer  than  head  and  body.  Feet  not  abnormal, 
rather  narrow.    Fur  soft. 

This  genus  appears  to  be  a  specialized  offshoot  of  the  AIiis  series,  which 
actually  has  few  characters  of  generic  value  to  distinguish  it  from  Mus,  though 
the  appearance  of  the  skull  is  very  different. 

Forms  seen :  crocidiiroides. 

List  of  Named  Forms 

1.  MVCTEROMY.S  CROCIDUROIDES  CROCIDUROIDES,  Robinson  &  Kloss 
1916.    Joum.  Str.  Br.  Roy.  Asiat.  Soc.  LXXIII,  p.  27:. 

Korinchi  Peak,  W.  Sumatra. 

2.  MYCTEROMYS  CROCIDUROIDES  VULCANI,  Robinson  &  Kloss 

igig.    .Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  378. 
Kadang  Badak,  Mt.  Gedeh,  \V.  Java. 

Genus  54.    LEGG.^DINA,  Thomas 

1910.    Legg.^dina,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  606. 

Type  Species. — Miis  forresti,  Thomas. 

R.^NGE. — Australian:  Queensland,  South  Australia,  Northern  Territory  and 
Central  Australia. 

Number  of  Forms. — Nine. 

Ch.\racters. — This  genus  parallels  the  Mus  series  of  genera  in  essential 
dental  arrangement,  so  far  as  enlargement,  distortion  of  M.i 

is  concerned,  and  reduction  of  M.3;  but  like  several  other  Australian  genera 

which  parallel  more  generalized  Old  World  Murines  in  dental  arrangement, 
it  is  much  more  simplified  in  teeth  characters  than  Mus  and  its  immediate 
allies.  Thus,  the  cusps  are  not  strong,  so  far  as  seen,  and  the  whole  of  the  outer 
row  in  the  upper  molars  is  becoming  vestigial,  and  fused  with  their  neighbours  on 
the  centre  row.  The  genus  was  originallv  proposed  by  Thomas  as  a  subgenus 
of  Pseudomys,  but  as  I  have  remarked  elsewhere,  it  seems  to  ha\e  little  to  do 

with  that  group,  and  it  has  subsequently  been  given  generic  rank. 
Skull  small,  delicate;  supraorbital  ridges  absent;  pterygoids  described  by 

Thomas  as  with  "the  paraptervgoid  fossae  broad  and  very  shallow,  scarcely 
hollowed  at  all,  the  ectoptervgoids  bordering  it  externally  low,  fiat,  not  or 

scarcely  raised  above  the  level  of  its  floor;  entopterygoids  also  much  lower  and 

less  projecting  than  is  usual";  but  this  structure  does  not  seem  to  me  to  be  very 
different  from  that  found  in  some  species  of  Mus,  and  even  some  species  of 
Rattus.    Bullae  variable  in  size,  not  extreme. 

Molars  with  a  well-marked  extra  cusp  in  front  of  the  anterior  lamina  of 
M.I  present,  as  often  in  Australian  genera,  and  also  as  in  many  species  of  Mus\ 
this  tooth  large,  usually  slightlv  more  than  half  the  toothrow;  the  anterointernal 
cusp  verv  stronglv  distorted  backwards,  as  in  Mus;  in  line  with  T.4  and  T.5. 
The  extra  front  cusp  is  largest  in  L.  forresti,  which  species  seems  to  have  the 
most  enlarged  M.i;  all  outer  cusps  in  M.i  and  M.2  tend  to  become  nearly 
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obliterated,  particularly  in  M.2.  M.3  is  strongly  reduced.  Lower  molars  not 
abnormal. 

Size  usually  very  small  ;/oJTO// appears  to  go  up  to  100  mm.,  but  (ielicatiila. 

patrius  and  herinannslmrgemis,  from  skins  available,  appear  to  be  about  50-7S 
mm.  only,  and  have  a  proportionately  longer  hindfoot,  perhaps  correlated  with 
their  smaller  size.  Tail  well  haired,  in  most  cases  subequal  in  length  to  head 

and  body;  fur  soft;  D.5  hindfoot  not  reduced.    Mammae  probably  o — 2=4. 
Forms  seen:  dclicatnla.  fancsti,  licnnannshur^cusis,  iiwssoriiis,  patrius. 

List  of  Named  Forms 

forresti  Group 
1.  LEGGADINA  FORRESTI,  Thomas 

1Q06.    .Abstr.  Proc.  Zool.  Soc.  London,  32,  p.  ft;    Proc.  Zool.  Soc.  London,  p.  53S. 
Alexandria,  N.  Territory,  Australia. 

delicatiila  Group 

2.  LEGGADINA  MESSORILS,  Thomiis 

1925.  Ann.  Mag.  Nat.  Hist.  9,  XV,  p.  670. 

Spencer  Gulf,  .'^.  .Australia. 
3.  LEGGADINA  DELICATULA  DELIC.^TULA.  Gouk! 

1S42.     Proc.  Zool.  Soc.  London,  p.  13. 
Port  Essington,  N.  Australia. 

4.  LEGGADIN,\  DELICATULA  MIMUL.\,  Thomas 
1926.  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  634. 

Groote  Eyiandt,  Gulf  of  Carpentaria,  N.  Australia. 

5.  LEGGADI.MA  HERMANNSBURGENSIS  HERMANNSBUKGENSIS,   Waite 
1896.    Rep.  Horn  E.'tp.  Centr.  Austr.  Zool.  ii,  p.  405. 

Hennannsburg,  Central  Australia. 

6.  LICGGADINA  HERMANN.SBURGENSIS  BOLAMI.  Troughton 
1932.     Rec.  Austr.  Mus.  XVIII,  p.  292. 

Ooldea,  Trans-Australian  Railway,  S.  Australia. 

7.  LEGG.^iDlNA  P.ATRILS,  Thomas  &  Dollman 
1909.    Proc.  Zool.  Soc.  London  (190S),  p.  791. 

Inkerman,  Queensland. 

S.    LEGG.'^DINA  FIELDI,  Waite.    (Notscuni 

1896.    Rep.  Horn.  Sci.  Exp.  Centr.  Austr.  Zool.  ii,  p.  403. 
Alice  Springs,  Central  Australia. 

9.    LEGGADINA  WAITEI,  Troughton.    (Not  sici.i 

1932.    Rec.  Austr.  Mus.  XVIII,  p.  290. 
.\lice  Springs  area.  Central  Australia. 

Genus  55.    COLOMYS,  Thomas  &  Wroughton 

1907.    CoLOivrv-s,  Thomas  &  Wroughton,  .Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  379. 

Type  Species. — Colomvs goslingi,  Thomas. 
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Range. — African:  Cameroons,  Congo,  Kenya. 

Number  of  Forms. — Three. 

Characters. — The  hindfoot  is  longer  than  is  usual  in  Rattus  Rats,  and  is 

apparently  specialized  for  a  life  in  swamps;  "feet  much 
lengthened,  especially  in  metatarsal  region;  metatarsi  apparently  somewhat 

loosely  bound  together,  as  though  they  might  splay  out  from  each  other  in 

walking  on  swampy  soil"  (Thomas).  Twenty  specimens  available  average  29 
per  cent,  hindfoot  against  head  and  body  length,  with  an  extreme  of  32  per  cent, 
which  overlaps  the  lowest  measurement  for  the  specialized  saltatorial  genus 

Notomys  (Australian). 

In  addition  to  this,  the  skull  of  the  genus  is  considerably  specialized,  com- 
pared with  the  majority  of  Rats  of  the  section. 

Braincase  broad,  round,  heavy;  frontals  considerably  constricted.  Infra- 
orbital foramen  unusually  large,  and  zygomatic  plate  much  narrowed,  with  its 

front  border  nearly  straight  (it  is  strongly  tilted  upwards).  Zygoma  narrow. 
No  supraorbital  ridges.  Incisive  foramina  long,  reaching  toothrows,  and 

tending  to  be  abnormal,  owing  to  the  shape  of  their  dividing  septum.  Bullae 
small.  Palate  broad.  Toothrow  set  rather  far  forward  in  skull.  Cusps  of  molars 
originally  rather  prominent;  the  general  dental  effect  suggestive  of  Zelotomvs, 
though  less  extreme  than  in  that  genus.    M.3  rather  strongly  reduced. 

Fur  very  soft.  Tail  longer  than  head  and  body,  scaly,  rather  poorly  haired. 

Forefoot  with  four  rather  long  digits;  hindfoot  long,  and  very  narrow;  D.5 
longer  than  is  usual,  though  shorter  than  the  central  three  digits;  hallux  also 

longer  than  is  usual.    Mammae  2 — 2  =  8. 

Rem.wks. — St.  Leger  groups  this  genus  with  Malacomys,  on  the  character 
of  the  hindfeet.  The  metatarsal  character,  which  is  used  to 

divide  these  two  genera  off  from  the  remainder  in  the  key,  is  not  a  character 

which  can  be  guaranteed  in  a  large  assemblage  like  Rattus;  but  it  must  be  noted 
that  this  genus  is  very  much  more  distinct  from  normal  Rats  than  is  Malacomys. 
The  hindfoot  is  here  on  average  more  elongated  than  Malacomvs;  and  the 
skull  and  teeth  both  appear  to  make  the  genus  quite  distinct.  However,  it  may 
be  that  with  more  specimens  the  measurement  percentage  given  here  would 
become  lower. 

Forms  seen :  bicolor,  denti,  goslingi. 

List  of  Named  Forms 

1.  COLOMYS  GOSLINGI  GOSLINGI,  Thomas  &  WrouKhton 
1907.    .\nn.  Mag.  Nat.  Hist.  7,  XIX,  p.  380. 

Ganibi,  Uelle  River,  Belgian  Congo. 

2.  COLOMYS  GOSLINGI   DENTI,  St.   Lc^er 
1930.    Ann.  Mag.  Nat.  Hist.  10,  VI,  p.  527. 

Elburgon,  near  Naivasha,  Kenya. 

3.  COLOMYS  C.OSLINGI   BICOLOR.  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  X,  p.  682. 
Bitye,  Ja  River,  Cameroons. 

9— Livini,'  Rodents — II 
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Genus  56.    NESOROMYS,  Thomas 

1922.    NESOROMYS,  Thomas,  Ann.  Mag.  Nat.  9,  IX,  p.  263. 

Type  Species. — Stenomys  ceramicus,  Thomas. 

Range. — Island  of  Ceram  (west  of  New  Guinea). 

Number  of  Forms. — One. 

Ch.\racters  — Skull  in  general  like  that  of  the  "Stenomys"  section  of  Rattiis, 
with  long  rostrum  and  supraorbital  ridges  scarcely  traceable. 

Infraorbital  foramen  enlarged,  abnormal,  scarcely  narrowed  below.  Bullae 
moderate.  Palate  highly  abnormal,  much  broadened,  and  carried  far  behind 

the  toothrow-s,  quite  different  from  any  Rattus  seen.  Incisive  foramina  consider- 
ably in  front  of  toothrow,  narrowed  anteriorly,  and  relatively  short.  Pterygoid 

fossae  apparently  very  low. 
Dentition  of  Rattus  type,  not  abnormal.  Fur  thick.  Hindfoot  narrow,  the 

digits  normal.  Tail  slightly  longer  than  head  and  body.  Head  and  body 
135  mm.  (type). 

Remarks. — Riimmler  in  1938  has  considered  this  genus  a  synonym  of 
Stenomys  (=Rattiis).  But  the  characters  of  the  infraorbital 

foramen  and  more  particularly  of  the  palate  separate  this  species  very  clearly 

as  a  well-marked  genus  from  all  allies,  and  indicate  a  much  more  specialized 
stage.  It  is  not  well  represented  in  the  British  Museum,  and  more  material 
would  be  welcome.  Until  intermediate  forms  are  discovered  between  this  genus 

and  Rattus  in  characters  of  the  palate,  it  must  stand  as  a  very  distinct  genus. 

The  zygomatic  plate  is  much  narrowed. 
Forms  seen :  ccraiuicus. 

List  of  Named  Forms 

I.    NESOROMYS  CER.AMICUS,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  425. 
Mount  Manuscla,  Ceram. 

Genus  57.    CRUNOMYS,  Thomas 

1897.    C'RtiNOMVS,  Thomas,  .-Xbstr.   Proc.  Zool.  Soc.   London,  June   15;  Trans.  XIV, 
P-  393- 

Type  Species. — Crunomys  fallax,  Thomas. 

Range. — Philippine  Islands ;  Luzon  and  Mindanao. 

Number  of  Forms. — Two. 

Rem.^rks. — This  genus,  based  originally  on  one  skull  only  with  much-worn 
teeth,  was  placed  in  the  subfamily  Hydromyinae  by  Thomas. 

Later  he  described  another  species,  melanius,  also  based  on  one  skull,  with  less- 

worn  teeth,  the  upper  series  of  which  are  not  in  the  least  like  typical  Hydro- 

myinae.    Writing  of  this   species,  Thomas  states :    "  The   characters   of  this 
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remarkable  species  are  a  great  puzzle,  and  only  add  to  the  difficulty  of  assigning 

a  proper  position  to  the  type  of  the  genus,  C.  fallax.  The  single  specimen  of 

the  latter  is  very  old,  and  in  the  worn-down  state  of  the  teeth  it  was  not  clear 
whether  they  were  or  were  not  of  Hydromyine  structure.  The  teeth  of  the 

present  animal  are  certainly  not  typically  Hydromyine,  but  rather  Murine,  while 
at  the  same  time  it  is  possible  that  in  wearing  down  they  might  acquire  the 
slight  resemblance  to  Hydromyine  teeth  shown  by  C.  fallax  .  .  .  but  until 
younger  specimens  of  C.  fallax  or  older  ones  of  the  present  form  are  available 
for  examination,  it  would  be  advisable  not  to  express  any  definite  opinions  as 

to  the  systematic  position  of  either."  According  to  Tate,  Riimmler  is  of  the 
opinion  that  Crunomvs  should  be  referred  to  the  Murinae.  Although  the  matter 
cannot  be  solved  until  more  specimens  come  to  hand,  there  is  too  much  doubt 

on  the  relationships  of  the  genus  to  place  it  in  a  group  of  rather  extreme  genera 
like  the  Hydromyinae,  and  I  am  provisionally  referring  it  to  the  Murinae. 
It  seems  to  me  to  be  a  genus  which  makes  the  retention  of  the  subfamily 

Hydromyinae  a  matter  for  convenience  only. 

Characters. — Skull  with  extremely  broad  interorbital  region,  and  no 

marked  constriction  apparent  in  superior  aspect.  No  supra- 

orbital ridges;  braincase  hea\'y  and  large.  Zvgoma  narrow;  zygomatic  plate 
very  narrow^  the  anterior  border  straight,  and  sharply  tilted  upwards,  the  effect 
like  that  of  normal  Hydromyinae,  and  like  the  Murine  Macruromys.  Incisive 
foramina  short.  Toothrow  set  far  forward  in  skull.  Infraorbital  foramen  not 

much  narrower  below  than  above,  but  generally  rather  narrow  throughout. 
Bullae  not  large  in  melanius,  missing  in  the  type  skull.  The  upper  cheekteeth 
are  in  the  type  oi  fallax  too  worn  for  definite  notes,  though  perhaps  not  highly 

abnormal.  In  melanius  they  are  not  far  from  a  specialized  (simplified)  Rattus- 
type;  the  outer  row  is  becoming  obsolete;  cusps  merged  into  each  other  and 
not  well  marked,  but  traces  of  eight  in  M.i,  and  five  in  M.2  (the  posterior 
lamina  of  this  tooth  reduced).  I\1.3  very  small.  Lower  molars  evidently  quite 
normal  simple  tvpe  in  melanius.  Externally  with  no  special  peculiarities;  small; 

fallax  has  the  fur  faintly  spiny;  tail  shorter  than  head  and  body,  moderately 
haired;  hindfoot  narrow,  the  digits  normal. 

The  incisors  are  narrow;  particularly  in  the  type  the  lower  ones  appear 
relatively  long. 

Forms  seen :  fallax,  melanius. 

List  of  Named  Forms 

I.    CRUNOMYS  F.^LLAX,  Thomas 

1897.    Abstr.  Proc.  Zool.  Soc.  London,  June  15;  Trans.  Zool.  Soc.  London,  1898,  XIV. 

P-  394- 
Isabella  Province,  N.  Luzon,  Philippine  Islands. 

i.    CRUNOMYS  MKL.^NIUS,  Thomas 

1907.    Abstr.  Proc.  Zool.  Soc.  London,  no.  39,  p.  5;   Proc.  Zool.  Soc.  London,  1907. 

p.  141. Mt.  Apo,  Davao,  Mindanao,  Philippine  Islands. 
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Genus  58.    MACRUROMYS,  Stein 

1933.    Macruromys,  Stein,  Zeitschr.  fur  Saugetierk.  8,  p.  94. 

Type  Species. — Macruromys  elegans,  Stein. 

R.ANGE. — New  Guinea. 

Ni'MBER  OF  Forms. — Two. 

Ch.^R.acters. — The  genus  is  represented  in  London  by  one  skull  only,  type 
of  major;  these  notes  are  based  solely  on  that  species.  The 

chief  character  is  that  in  this  genus  the  toothrow  is  abnormally  reduced.  The 

braincase  is  heavy,  the  rostrum  relatively  long,  with  nasals  projecting  forwards 
anteriorly.  Bullae  very  small.  Incisive  foramina  well  open,  broad,  but  in 
front  of  toothrow.  Zygomatic  plate  very  narrow,  reminiscent  in  appearance  of 

the  Hydromyine  type.  Infraorbital  foramen  of  moderate  size.  Cheekteeth 
evidently  not  normal  in  pattern,  but  too  worn  in  the  one  skull  seen  for  definite 

notes;  M.3  ring-shaped,  very  small.  A  subsidiary  cusp  traceable  in  M.i  on 
inner  side  between  T.i  and  T.4.  T.4  in  M.i  and  M.2  seems  to  be  separated 

from  T.5  and  6.  Toothrow  set  far  forward  in  skull.  Palate  broad,  but  not 
extending  much  behind  toothrows.  Tail  in  the  one  skin  seen  much  longer  than 
head  and  bodv  (head  and  body  225  mm.,  tail  340);  it  is  poorly  haired,  and  with 

large  scales.  Hindfoot  rather  narrow,  claws  large;  ear  short.  Evidently  Tate 
regards  the  genus  as  not  far  removed  from  Raitus,  so  I  have  retained  it  in  the 

present  section.  According  to  this  author  there  are  two  pairs  of  inguinal 
mammae. 

The  toothrow  apparently  is  about  13-7  per  cent  or  slightly  less  of  condylo- 
basal  length. 

The  genus  I  am  inclined  to  think  is  one  of  the  several  Indo-Australian  types, 
such  as  Crunomvs,  that  are  on  the  borderline  between  Murinae  and  Hydromyinae. 

Two  species  are  admitted,  differing  in  size  (dedans  apparently  about  150  mm. 
head  and  body,  major  as  above). 

Forms  seen:  major. 

List  of  N.^^med  Forms 

I.    M.XCRLROMVS  ELEG.^NS,   Stiin 

1931.     Zcitsthr.  fiir  Saugetierk.  8,  p.  95. 
Wtyland  Range,  Dutch  New  CAiinca. 

:.     M.\l.  Rl  Kd.MY.S  JSLAJOR,  Rummkr 

1935.     Zeitstlir.  fiir  Saugetierk.  10,  p.  105. 
Uuntibasa  district,  Kratkc  Mountains,  New  CJuinea. 

Genus  59.    LOPHUROMYS,  Peters 

1866.     Lasiomvs,  Peters.  Monatsher.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  409.     (Not  of 
Riirmeister.) 

1S74.     LoPHiRO.MVS,  Peters,  Monatsber.  K.  Preuss.  .\kad.  Wiss.  Berlin,  p.  234. 

Type  Spei  ies. — Lasiomvs  afer,  Peters. 
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Range. — African:   Abyssinia,   Kenya,   Uganda,   Tanganyika,   Gold   Coast, 
Cameroons,  Congo,  Gaboon. 

Number  of  Forms. — About  twenty-one. 

Characters. — An  aberrant  genus,  with  peculiar  cranial  and  external  char- 
acters; the  teeth  tending  to  vary  in  detail  individually  to  a 

larger  extent  than  in  any  other  genus  seen. 
Skull  with  almost  no  interorbital  constriction  apparent  in  superior  aspect, 

or  this  so  little  marked  that  the  interorbital  region  appears  wider  than  the 
rostrum,  and  is  not  modified  by  the  constriction.  Rostrum  varying  in  length, 
not  extreme.  Skull  relatively  broad  and  short  in  appearance;  supraorbital 
ridges  rarely  or  not  developed;  if  ridges  are  present,  they  are  usuallv  on  the 
parietals,  rather  than  the  frontals.  Zygomatic  plate  often  extremely  narrow, 
sometimes  scarcely  tilted  upwards,  and  coming  very  near  the  abnormal  con- 

dition found  in  Deomys.  Infraorbital  foramen  unusually  widened,  large,  and 
rounded.  Zygoma  with  relatively  long  jugal.  Toothrow  set  unusually  far 
forwards  in  skull.  Palate  relatively  broad;  bullae  variable  in  size,  not  extreme. 

Palatal  foramina  long,  penetrating  between  toothrows  and  sometimes  very- 
broad.  Incisors  thin,  sometimes  slightly  pro-odont.  The  cheekteeth  are 
strongly  cuspidate,  and  very  variable  in  both  elements  and  appearance  of  pattern. 
This  variation  seems  to  me  to  be  an  individual  character  rather  than  a  specific 
or  racial  one.  M.i  has  all  cusps  but  T.7  (the  posterointernal),  which  is  normally 
suppressed,  but  in  rare  cases  may  appear  as  a  low  connecting  ridge,  as  in  Gram- 
momys.  M.2  has  all  cusps  present  except  T.2  and  T.7  (which  may  appear);  T.3 
is  usually  vestigial,  and  T.i  most  often  large.  iVI.3  is  constantly  reduced 
through  the  genus,  and  is  bilaminate.  M.i  appears  four-rooted.  All  rows  of 
cusps  moderately  well  developed  on  the  upper  molars.  Sometimes  T.i  may 
be  distorted  inwards,  nearly  as  in  Miis.  In  the  type  of  ansorgei  this  is  the  case, 
and  a  vestigial  posterointernal  cusp  is  present,  but  other  specimens  of  this 
species  have  a  quite  normal  dentition.  The  cusps  are  extraordinarily  raised  up 
in  the  type  of  naso,  and  there  is  a  strong  extra  outer  cusp  between  T.6  and  T.9, 
almost  as  high  as  either.  Sometimes  the  upper  molars  are  extremely  broadened, 
but  this  is  not  a  constant  character  so  far  as  I  have  seen  through  any  species. 
In  some  forms,  as  rubeciila  (the  type),  zaphiri  (the  type),  and  flavopunctatiis,  the 
cusps  are  less  raised  up  than  is  usual,  and  T.3  in  AI.i  is  narrowed  and  quite 
reduced,  though  this  feature  may  appear  elsewhere  in  the  genus.  L.  woosnami 
appears  to  have  broader  teeth  than  these,  with  the  cusps  more  angular  and 
projecting;  these  types  seem  to  represent  the  extremes  of  the  genus  (other  than 
naso),  but  specimens  of  sikapusi  may  agree  with  either,  and  intermediate  forms 
between  both  are  frequent.  Dentitions  characteristic  of  other  genera  seem 
covered  by  specimens  in  this  genus  to  a  bewildering  degree.  The  lower  molars 
appear  in  the  majority  of  cases  not  highly  abnormal;  M.3  is  rather  reduced. 

Fur  rather  thick  and  of  a  peculiar  quality.  Hindfoot  with  the  three  centre 
digits  long,  the  two  outer  digits  subequal  in  length  and  strongly  reduced;  the 
foot  is  rather  short.  Forefoot  with  I). 5  much  shortened.  The  foreclaws  may 
become  rather  large.    Tail  normally  much  shorter  than  head  and  body;  but  in 
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zcoos)iami  and  prittiei  it  may  be  slightly  longer,  or  subequal  to  that  measure- 
ment :  prittiei  shows  more  suggested  constriction  of  the  interorbital  region  than 

other  species.    The  hindfoot  is  relatively  short. 
Forms  seen :  ansorgei,  aqtiilus,  brcvicaiidiis,  hrunneus,  flavopumlatiis,  latiaps, 

viajor,  manteitfeli,  naso,  nudicaudus,  prittiei,  rita,  rubecida,  simensis,  si/xapiisi, 
ivoosnami,  sapliiri,  zena. 

Apart  from  uoosnami  and  prittiei  appearing  very  distinct  from  the  remainder 
on  length  of  tail,  the  genus  does  not  divide  satisfactorily  into  groups,  most  of 
the  species  being  distinct  from  each  other  on  colour,  sometimes  rather  vaguely 
so.  The  dentition  appears  too  variable  a  character  on  which  to  base  even 

species  in  this  genus. 
List  of  N.^med  Forms 

icoosnaini  Group 

I.    LOPHUROMYS  WOOSNAMl,  Thom.ib 

igo6.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  146 
E.  Ruwenzori,  Uganda. 

z.    LOPHUROMYS  PRITTIEI,  Thomas 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  377- 
kigezi,  S.-W.  Uganda. 

sikapusi  Group 

3.  LOPHUROMYS  AQUILUS  .\QUILUS,  True 
i8f)2.    Proc.  U.S.  Nat.  Mus.  XV,  p.  460. 

Mt.  Kilimanjaro,  Tanganyika. 
Synonym:   rubeciila,  Dollman,  1909,  Ann.  Mag.  Nat.  Hist.  S,  IV,  p.  551. 

Elgonyi,  Elgon.    StatxLS  fide  Hollister. 

4.  LOPHUROMYS  AOUILUS  MARGARETTAE,  Heller 
1912.  Siniths.  Misc.  Coll.  LIX,  no.  16,  p.  7. 

Mt.  Gargues,  Kenya. 

5.  LOPHUROMYS  AQUILUS  CHRYSOPUS,  Osgood 
1936.    Field  Mus.  Nat.  Hist.  Pub.  Zool.  ser.  XX,  p.  242. 

Allata,  Sidamo,  Abyssinia. 

6.  LOPHUROMY'S  AQUILUS  LATICEPS,  Thomas  &  \Vroui;htoii 
1907.    .Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  3S3. 

Lake  Ki\'U,  Belgian  Congo. 

7.  LOPHURO^TV'S  AQUILUS  ZENA,  Dollm.iii 
1909.  .Ann.  Mag.  Nat.  Hist.  S,  IV,  p.  550. 

Near  Nyeri,  Kenya. 

S.    LOPHUROMYS  RIT.A,   Dollman 

1910.  .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  179. 
Lufupa  River,  Katanga,  S.  Congo. 

.,.    LOPHUROMYS  MAJOR,  Thomas  &  Wroughton 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  382. 
Bwanda,  Ubanghi  River,  Belgian  Congo. 

10.     LOPHUROMYS  FLAVOPUNCT.ATUS   FL.AVOPUNUTATUS,  Thomas 
1888.    Proc.  Zool.  Soc.  London,  p.  14. 

Probably  Ankober,  Shoa,  Abyssinia. 
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11.  LOPHUROMYS  KI.AVOPUNCTATUS  SIMENSIS,  Osgood 
1936.    Field  Mus.  Nat.  Hist.  Pub.  Zool.  ser.  XX,  p.  238. 

Ras  Dashan  (Mt.  Geech),  Simien  Mountains,  N.-E.  Abyssinia. 

12.  LOPHUKOMYS  KL.WOPUNCTATUS  ZAPHIRF,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVHI,  p.  304. 
Walamo,  east  of  Upper  Omo,  S.  Abyssinia. 

13.  LOPHUROMYS  FLAVOPUNCTATUS  BRUNNEUS,  Thomas 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVUI,  p.  305. 

Manno,  Jimma,  S.  Abyssinia. 
(Status  see  Osgood,  1936.) 

14.  LOPHUROMYS  BREVICAUDUS,  Osgood 
X936.    Field  Mus.  Nat.  Hist.  Pub.  ZooL  ser.  XX,  p.  241. 

Mt.  Albasso,  Chilalo  Mountains,  Arusi,  Abyssinia. 

15.  LOPHUROMYS  NUDICAUDUS,  Heller 
191 1.    Smiths.  Misc.  ColL  LVI,  no.  17,  p.  11. 

Efulen,  Bulu,  Cameroons. 

16.  LOPHUROMYS  NASO,  Thomas 

1911.    Ann.  Mag.  Nat.  Hist.  8,  VH,  p.  381. 
Gaboon. 

17.  LOPHUROMYS  LUTEOGASTER,  Hatt 
1934.    Amer.  Mus.  Nov.  708,  p.  4. 

Medje,  Ituri,  E.  Congo. 

18.  LOPHUROMYS  SIKAPUSI  SIK.APUSI,  Temminck 

1853.    Esq.  Zool.  Cote  de  Guine,  p.  160. 
Dabocrom,  Gold  Coast. 
Synonym:    (?)  afer,  Peters,  1866,  Monatsber.  K.  Preuss.  Akad.  Wiss. 

Berlin,  p.  409. 
tullbergi,  Matschie,  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  337, 

1911. 
19.  LOPHUROMYS  SIKAPUSI  MANTEUFELI,  Matschie 

1911.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  335. 
Mwanza,  Victoria  Nyanza,  Tanganyika. 

20.  LOPHUROMYS  SIKAPUSI  ANSORGEI,  de  Winton 

1896.    Proc.  Zool.  Soc.  London,  p.  607. 
Mumias,  Kavirondo,  Kenya. 

21.  LOPHUROMYS  SIKAPUSI   PYRRHUS,  Heller 

191 1.    Smiths.  Misc.  Coll.  LVI,  17,  p.  10. 
Rhino  Camp,  Lado  Enclave. 

Genus  60.    NOTOMYS,  Lesson 

1842.    NoTOMYS,  Lesson,  Nouv.  Tabl.  Regn.  Anim.  Mamm.  p.  129. 
1898.  Thylacomys,  Waite,  Proc.  Roy.  Soc.  Victoria,  new  ser.  X,  pt.  2,  p.  121.  Pre- 

occupied.   (Hapalotis  cervimis,  Gould.) 
1898.  PoD.\NOiMALUS,  Waite,  Proc.  Roy.  Soc.  Victoria,  new  ser.  X,  pt.  2,  p.  117.  (Hapa- 

lotis lonsicattdatus,  Gould.) 
1900.  AscoPHARYNX,  Waite,  Ann.  Mag.  Nat.  Hist.  7,  V,  p.  223.  (To  replace  Thyla- 

comys.) 
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Type  Species. — Dipus  tnitchelli,  Ogilby. 

Range. — Australian:    Queensland,    New    South    Wales,    South    .Australia, 
Western  Australia,  and  Northern  Territory. 

Number  of  Forms. — Twelve. 

Characters. — Skull  of  Pseudomvs  type,  but  without  extreme  interorbital 
constriction.  Braincase  often  rather  round  and  heavy. 

Rostrum  relatively  long.  No  supraorbital  ridges.  Anterior  border  of  zygomatic 

plate  concave,  then  sharply  cut  back  above.  The  whole  outer  side  of  zygomatic 
plate  strongly  ridged  and  prominent,  the  upper  zygomatic  root  broadened. 

Zygoma  narrow,  rising  abruptly  anteriorly  to  considerable  height,  as  in  Lepor- 
illiis.  Bullae  usually  relatively  very  large.  Palate  tending  to  be  broad,  but  not 
extending  behind  the  toothrows.  Incisive  foramina  long  and  often  broad. 

M.I  three-rooted.  Upper  cheekteeth  normal;  T.3  much  reduced  in  M.i; 
the  inner  row  of  cusps  well  developed,  and  distorted  inwards  to  a  degree;  the 

outer  row  becoming  reduced.  M.3  rather  small.  A  vestigial  cusp  in  front  of 
foremost  lamina  of  M.i  may  sometimes  be  traced.  In  age,  the  pattern  wears 
down  and  tends  to  become  laminate.  Lower  teeth  tending  to  become  a  series 

of  transverse  plates  in  the  adult;  originally  with  no  special  peculiarity  except 
that  the  terminal  heel  of  M.i  and  M.2  is  strongly  reduced,  and  is  often  absent. 
j\!.3  rather  small. 

External  form  highlv  specialized,  more  or  less  Dipodide.  Tail  long,  usually 
moderately  to  well  haired,  and  tufted  terminally.  Ears  large.  Manus  relatively 

small,  digits  normal.  Hindfoot  extremely  lengthened,  and  very  narrow,  evi- 
dently fully  modified  for  saltatorial  life,  the  plantar  pads  reduced  to  four  or  three; 

D.3  the  main  digit,  D.4  and  D.3  very  slightly  shorter;  D.5  extremely  reduced, 
though  longer  than  hallux;  not  reaching  base  of  D.4;  hallux  very  short  indeed. 

Sole  naked,  so  far  as  seen.  This  type  of  saltatorial  hindfoot  is  not  known  else- 
where in  the  subfamily.  It  is  nearly  as  specialized  as  that  ot  Dipodomvs 

(Heteromyidae).    The  fur  is  soft. 
The  genus  was  formerly  split  into  two  genera,  Notoiiivs  and  Ascopharynx, 

for  those  species  which  possessed  a  gular  pouch,  and  those  which  did  not. 

Recently  these  Rats  have  been  revised  by  Brazenor,  Mem.  Nat.  Mus.  Victoria, 

Vm,  1934,  p.  74,  and  Ascupharvrix  is  suppressed  as  shown  to  be  based  on  a 
form  which  agrees  in  this  character  with  the  majority  of  the  genus,  but 

Pucicmomalus  is  reinstated  for  the  forms  which  differ  from  Notomys  "mainly  by 
the  absence  of  a  gular  glandular  area,  and  the  presence,  in  the  male  animal 

only,  of  an  oval  slightly  swollen  presternal  gland  directly  between  the  forelegs." 
Thomas  was  not  prepared  to  admit  generic  difference  on  these  characters,  and 

it  seems  that,  as  Brazenor  has  not  examined  four  of  the  species  yet,  it  is  prema- 
ture to  do  so,  apart  from  the  question  of  these  characters  being  valid  for  generic 

purposes,  which  I  very  much  doubt. 
In  our  material,  longkaudatus  and  sturti  stand  apart  from  tiie  others  on 

account  of  large  size  (hindfoot  42  to  45  mm.  as  against  30-40  of  the  mitchcUi 
group).  A',  aistoni,  not  seen,  agrees  with  longicaudalus  in  the  absence  ot  the 
gular  area;  these  forms  are  referred  to  Podanomalus  by  Brazenor;  I  provisionally 
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include  sturti  in  this  group  on  account  of  its  resemblance  to  longicaiidatus, 
though  the  character  above  mentioned  is  not  known  in  this  species.  As  in 

many  Australian  genera,  the  genus  is  not  well  represented  in  London. 

Twenty-eight  specimens  bearing  measurements  give  an  average  of  hindfoot 

34-3  per  cent  of  head  and  body  length,  or  over  a  third  of  this  length;  in  our 
material,  the  percentage  does  not  go  below  29  per  cent. 

Forms  seen :  alcxis,  aquilo,  cervinus,  gouldi,  longicaiidatus,  macropiis,  macrutis, 
mitchclli.  inordax,  liihardsuni,  sturti. 

List  of  Named  Forms 

(The  mitchclli  group  below  represents  the  restricted  Notomys  of  Brazenor. 
In  the  longicaiidatus  group,  aistoni  is  apparently  a  much  smaller  species  than  the 
remainder.) 

mitchclli  Group 

1.  NOTOMYS  MITCHELLI   MITCHELLI,  Ogilby 
1838.    Trans.  Linn.  Soc.  London,  XVIU,  p.  130. 

Junction  of  Murray  and  Murrumbidgee  Rivers,  New  South  Wales. 

2.  NOTOMY.S  MITCHELLI   M.\CROPUS,  Thomas 

1921.  .Ann.  Mag.  Nat.  Hist,  g,  VIII,  p.  540. 
Port  Lincoln,  S.  AustraUa. 

3.  NOTOMYS  MITCHELLI  ALUT-^^CEA,  Brazenor 
1Q34.    Mem.  Nat.  Mus.  Melbourne,  no.  8,  p.  79. 

Ooldea,  S.  Australia. 

4.  NOTOMYS  MORDAX,  Thomas 
1922.  Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  317. 

Darling  Downs,  S.  Queensland. 

5.  NOTOMYS  AQUILO,  Thomas 
1922.    .Ann.  Mag.  Nat.  Hist.  9,  XVIII,  p.  540. 

Cape  York,  N.  Queensland. 

6.  NOTOMYS  MEGALOTIS,  Iredale  &  Trouehton 

1934.    Memoirs  Austr.  Mus.  VI,  p.  84. 

Moore's  River,  W.  Australia. 
Synonym:   macrotis,  Thomas,    1921,   Ann.   Mag.   Nat.   Hist.   9,   VIII, 

p.  538.    Name  invalid. 
7.  NOTOMYS  RICHARDSON  I,  (Jould 

1 85 1.    Proc.  Zool.  Soc.  London,  p.  127. 
S.-W.  .Australia. 

Synom-m:  gouldi,  Gould,   1863,  Mamm.  Austral,  iii.  Introduction,  p. 
XXXV.    W.  Australia. 

8.  NOTOMYS  ALEXIS,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist,  g,  IX,  p.  316. 

Alexandria,  N.  Territory-,  Australia. 
Synonym:  fuscus,  Jones,  Rec.  S.  Austr.  Mus.  Ill,  p.  3,  1925.    Ooldea, 

S.  Australia, 

q.    NOTOMYS  CERVINUS,  Gould 

1851.    Proc.  Zool.  Soc.  London,  p.  127. 
Interior  of  S.  Australia. 
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longicaitdatus  Group 

10.  NOTOMYS  LONGICAUDATUS,  (;.>ulJ 
1844.    Proc.  Zool.  Soc.  London,  p.  104. 

Moore's  River,  W.  Australia. 
11.  XOTOJMVS  STURTI,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  537. 
Interior  of  New  S.  Wales,  Lower  Darling  Region. 

12.         NUTOMYS  AISTOXI,  Brazenor 

1934.    Mem.  Mus.  Melbourne,  no.  8,  p.  84. 
Mulka,  east  of  Lake  Eyre,  .S.  Australia. 

Genus  61.    MASTACOMYS,  Thomas 

18S2.    MASTACOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  5,  IX,  p.  413. 

Type  Species. — Mastacomys  fiisciis,  Thomas. 

Range. — Tasmania;  also  known  from  South  Australia,  but  from  skulls  only. 

Number  of  Forms. — Two  are  named,  the  South  Australian  one  has  not 
been  taken  alive. 

Ch.\racters. — Skull  with  extreme  interorbital  constriction,  which  is  con- 
tinued far  backwards,  so  that  the  braincase  is  shortened,  as 

in  Pseudomys.  Anterior  zygomatic  plate  high,  concave,  and  sharply  cut  back 
above.  Incisors  broad,  rostrum  not  long.  .Supraorbital  ridges  weak.  Incisive 
foramina  long,  very  narrow,  especially  posteriorly.  Palate  excessively  narrowed. 
Bullae  relatively  small.  Toothrows  extraordinarily  broadened  and  heavy,  more 
so  than  in  any  other  Rat  examined. 

-The  inner  row  of  cusps  of  the  upper  molars  point  sharply  inwards  and  are 
raised  and  enlarged  to  a  degree ;  the  centre  row  has  the  cusps  much  raised  and 
enlarged;  the  outer  row  is  reduced.  M.i  has  only  six  cusps;  two  on  the  anterior 

lamina  owing  to  the  complete  disappearance  of  the  anteroexternal  cusp  T.3. 
The  second  lamina  has  three  cusps;  the  third  one  only.  M.2  with  a  large  T.i, 
a  very  large  T.5  and  T.8  (centre  row),  and  a  small  T.6  and  moderate  T.4. 
M.3  with  two  rows  only,  as  in  Golunda,  but  rather  less  abnormal  than  in  that 

genus,  the  centre  posterior  cusp  not  vestigial. 
Lower  teeth  with,  in  those  examined,  no  terminal  heel  in  M.i  and  M.2, 

the  teeth  extremely  broadened;  six  cusps  in  M.i,  the  front  pair  smallest; 
four  in  M.2 ;  three  in  M.3  owing  apparently  to  the  posterior  lamina  being  formed 
as  a  transverse  plate.  The  teeth  are  much  heavier  and  broader  than  in  Golunda 

and  Mylomys,  the  only  other  genera  in  the  group  with  this  extreme  type  of 
dentition  present.  In  the  lower  teeth,  the  inner  row  of  cusps  is  larger  than  the 
outer  row.  The  British  Museum  possesses  two  complete  skulls  onlv  of  this 

genus,  the  type  and  a  young  one  in  which  the  teeth  appear  to  be  cutting  in  an 
exactly  similar  pattern  to  that  of  the  adult. 

Fur  thick.  Ilindfoot  with  the  digits  of  normal  proportions.  Tail  well 
haired,  shorter  than  head  and  body.    Mammae  4. 

I'orms  seen :  fiiscus,  mordicus. 
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List  of  Named  Forms 

MASTACOMYS   FUSCUS,  Thomas 

Ann.  Mag.  Nat.  Hist.  5,  IX,  p.  413. 
Tasmania. 

MASTACOMYS  MORDICUS,  Thomas 

Ann.  Mag.  Xat.  Hist,  g,  X,  p.  551. 
Mt.  Gambier  district,  S.  Australia.    (Extinct  ?) 

Genus  62.    GOLUNDA,  Gray 

1837.    GoLtjNDA,  Gray,  Charlesworth's  Mag.  Nat.  Hist,  i,  p.  586. 

Type  Species. — Golunda  ellioti,  Gray. 

Range. — Peninsula  of  India,  north  to  North-West  Frontier,  Punjab  and 
Sind.    South  to  Ceylon.    East  to  Bhutan  and  Nepal. 

Number  of  Forms. — Eleven. 

Characters. — Skull   of  Arvicanthis   type,    with   considerable   interorbital 
constriction,  much  shortened  rostrum,  strong  supraorbital 

ridges,  largish  bullae,  robust  zygoma.    Anterior  border  of  zygomatic  plate  cut 

back  above.    Upper  incisors  broad,  one-grooved.    Lower  incisors  plain.    Palate 
relatively  narrow,  palatal  foramina  long,  tending  to  be  narrow  posteriorly. 

The  molars  very  broad;  upper  series  with  centre  row  much  enlarged,  and 
also  the  inner  row,  particularly  in  M.2  and  ̂ L3,  much  enlarged,  the  general 
effect  abnormal,  the  rows  of  cusps  crowded  together.  In  M.i,  T.9  is  reduced, 
and  T.3  is  small ;  the  main  cusps  are  much  raised  up.  In  M.2,  T.  i  is  much  raised 

and  very  large,  as  is  T.4  (the  two  main  inner  cusps);  the  centre  row  is  similar; 

the  outer  cusps  moderate.  ]\L3  is  peculiar;  all  traces  of  the  outer  row  hav'e 
gone,  the  pattern  consisting  of  four  cusps,  the  two  inner  ones  extremely  enlarged 
and  raised  up,  the  posterior  centre  cusp  small,  but  the  anterior  one  large.  M.2 
is  like  M.I,  but  without  T.2;  there  is  a  minute  T.3  present.  Even  in  old  age  the 

pattern  is  quite  clear;  a  further  peculiarity  is  that  in  much- worn  teeth  M.i 
actually  tends  to  become  the  smallest  tooth  sometimes,  a  very  rare  character  in 
the  subfamily;  it  is  always  relatively  small,  not  much  larger  than  M.2,  though 
the  elements  of  the  latter  are  as  usual  reduced.  Laminae  of  lower  molars 

3 — 2 — 2,  as  usual;  each  lamina  with  two  large  prominent  cusps  except  the 
posterior  one  on  M.3  which  has  one  permanent  cusp  only.  The  cusps  clearly 
defined,  the  terminal  heel  of  M.i  and  M.2  strongly  reduced. 

Form  thickset  and  heayy.  Tail  rather  shorter  than  head  and  body,  relatively 
well  haired.  Hindfoot  with  the  three  centre  digits  long,  the  two  outer 

digits  nearly  equal  to  each  other  in  length,  and  ver^'  short,  a  character  shared 
with  Mylomys  and  Ariicanthis.  D.5  manus  strongly  reduced.  Mammae  8 
(Wroughton).    Head  and  body  up  to  140  mm.  in  B.M.  material. 

Forms  seen :  bombax,  coenosus,  cqffaeus,  coraginis,  ellioti,  gujerati.  limitaris, 
myothrix,  netvera,  paiipera,  tvatsoni. 
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List  of  Named  Forms 

1.  GOI.UNDA  KLLIOTl  ELLIOTI,  c;ray 

1IS37.    Charlesvvorth's  Mag.  Nat.  Hist,  i,  p.  586. Dharvvar,  India. 
Synonym:   hirsutus,  Elliot,  1S39,  Madras  Journ.  X,  p.  213. 

2.  COLUNDA  ELLIOTI  LIMITARIS,  Thomas 

1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  373. 
Kohat,  N.-W.  Frontier,  N.  India. 

J.    COI.L'NDA  KLLIOTl  PALPHKA.  Thmnas 
1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  374. 

Handisera,  near  Ambala,  Punjab. 

4.  COLL'NDA  ELLIOTI  WATSOM.   Bhmlcra 
1X76.     I'roc.  Asiat.  Soc.  Bengal,  p.  181. 

Kirtar  Range,  Sind. 

5.  GOLUNDA  ELLIOTI  GUJERATi,  Thomas 
1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  374. 

Palanpur,  Gujerat,  W.  India. 

h.    GOLLNDA  ELLIOTI   BOMBAX,  Thomas 

1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  375. 
Andheri,  Salsette  Island,  Bombay. 

7.    GOLUNDA  ELLIOTI   CORAGINIS,  Thomas 
1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX.  p.  375. 

WotckoUi,  S.  Coorg. 

S.    (JOLUNDA  ELLIOTI  COFFAEl'S,   Kilaart 
1850.    Journ.  Asiat.  Soc.  Ceylon,  V,  p.  327. 

Ceylon. 

.,,    GOLUNDA  ELLIOTI  NEWERA,   Kilaart 

1850.    Journ.  Asiat.  Soc.  Ceylon,  V,  p.  327. 
Ncwera  Eliya,  Ceylon. 

10.  GOLUNDA  ELLIOTI  MYOTHRIX,  Hodgson 

1845.    Ann.  Mag.  Nat.  Hist.  XV,  p.  267. 
Kahulia  Powa,  Nepal. 

11.  GOLUNDA  ELLIOTI  COENOSA.  Thomas 

1923.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIX,  p.  376. 
Ilasimara,  Bhutan  Duars. 

Genus  63.    ECHIOTHRIX,  Gray 

1 867.    EcHiOTHRi.x,  Gray,  Proc.  Zool.  Soc.  London,  p.  599. 
1896.    Craurothrix,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  246;    new  name 

replace  Echiotlirix  under  the  impression  that  it  was  preoccupied. 

Type  Spec'ii;s. — lu/iiot/nix  leiicina,  (jray. 

Range.— Celebes. 

Number  of  Forms. — Three. 
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Characters. — Skull  extremely  abnormal,  like  that  of  Rhynchomys.  Rostrum 
greatly  lengthened,  narrow,  and  tending  to  take  up  nearly 

half  length  of  skull.  Interorbital  constriction  apparent;  braincase  broad,  heavy. 
Nasals  turned  up  anteriorly  at  the  tip.  Occiput  not  well  ridged,  but  noticeably 
high.  Upper  incisors  short,  but  not  vestigial  as  in  Rhynchomys.  Zygomatic 

plate  narrow,  and  slanting  backwards  above;  infraorbital  foramen  large,  little 
narrowed  below.  External  pterygoids  suppressed  as  in  Rhynchomys.  Bullae 
medium.  Incisive  foramina  far  forward  in  front  of  toothrow,  but  quite  long, 
and  well  open.  Zygoma  narrow.  JVIandible  with  coronoid  process  vestigial, 

and  incisor  root  forming  rather  a  prominent  process.  Lower  incisors  large  and 
highly  abnormal,  diverging  widely  from  each  other;  it  is  difficult  to  see  how  they 
can  fimction,  as  they  close  on  either  side  of  the  premaxillae,  more  or  less, 
and  evidently  do  not  touch  the  upper  incisors  at  all.  On  the  upper  incisors  (two 
skulls  seen  only)  are  traces  of  several  faint  grooves.  Upper  molars  of  normal 

Murine  type,  though  much  worn  in  those  seen;  cusps  poorly  marked  (due  to 

age?);  the  laminae  rather  broadened,  and  suggesting  the  type  found  in  Zelo- 
tomys.  M.3  simple  and  rather  reduced.  Lower  teeth  apparently  not  abnormal, 

the  third  molar  quite  well  developed.  Mammae  i — 2  =  6  (Tate).  Tail  very 
naked,  hairs  short,  poorly  developed,  scales  large.  Fur  rough,  nearly  spiny. 
Feet  evidently  narrow. 

Thomas  transferred  this  genus  to  the  Rhynchomyinae;  but  its  molars  and 

incisors  are  not  abnormally  reduced  as  they  are  in  Rhynchomys,  while  the  cranial 
characters  could  have  been  evolved  independently  in  the  two  genera  owing  to 
similar  diet  or  habits.  Tate  regards  it  as  an  offshoot  of  the  Rattus  xauthurus 
group;  but  this  seems  one  of  the  few  genera  in  the  subfamily  with  simple  teeth 
that  is  clearly  and  definitely  not  only  distinct  from  Rattus  but  about  as  far  from 

Rattus  as  it  can  be.  That  it  may  have  been  derived  from  Rattus  appears  beside 

the  point;  probably  every  living  simple-toothed  member  of  the  group  was. 
But  that  it  is  very  far  removed  from  that  genus  to-day  there  can  be  little  doubt. 

Forms  seen :  leucura,  brevicula. 

List  of  Named  Forms 

1.  ECHIOTHRIX  LEUCURA  LEUCURA,  Gray 
1867.    Proc.  Zool.  Soc.  London,  p.  600. 

(?)  N.  Celebes. 

2.  ECHIOTHRIX  LEUCURA  CENTROSA,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  67. 
Winatoe,  Middle  Celebes. 

3.  ECHIOTHRIX  LEUCURA  BREVICULA,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  67. 
Pinedapa,  Gulf  of  Tomini,  Middle  Celebes. 

Genus  64.    ACOMYS,  Geoffroy 

1838.    .■\coMvs,  Gcoffroy,  Ann.  Sci.  Xat.  Paris,  2e  ser.  X,  zool.  p.  126. 

Type  Species. — Mus  cahlrinus,  (ieofi'rov. 



Fig.   14,    AcoMYS  dimidiati's,   Cretzchmar. 
B.M.  No.  23.5.2CJ.1,  ̂ ;    •   ai. 

Fig.   15.    AcoMY,s  dimidiatus,  Cn-tzchmar. 

B.M.  No.  23.5.29.1,  e;    ■   2i. 
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Range. — Africa  and  Southern  Palaearctic.  Crete;  Cyprus;  Palestine, 
Egypt,  Tripoli,  Morocco;  Sind  (North-west  India);  Arabia.  Sahara 

(Asben),  Sudan,  Abyssinia,  SomaUland,  Kenya,  Uganda;  North  Nigeria; 
Rhodesia,  Mozambique,  Transvaal  and  Cape. 

NuMBFR  OF  Forms. — About  thirty-eight. 

Characters. — Skull  with  broad  braincase,  very  large  interparietal,  strong 
supraorbital  ridges  generally,  and  rostrum  moderately  long. 

Zygomatic  plate  slightly  cut  back  above.  Infraorbital  foramen  well  open, 
scarcely  narrowed  below.  Zygoma  rather  broad  anteriorly,  and  jugal  rather 
long  as  a  rule.  Palatal  foramina  long,  well  open,  and  extending  between  the 
toothrows.    Size  of  bullae  variable,  but  never  extreme.    Mesopterygoid  fossa 

Fig.  16.    AcoMYS  DiinmiAxus  minous.  Bate. 
Cheekteeth;  X  10. 

roofed  in  by  bone  anteriorly — "anterior  half  of  mesopterygoid  fossa  closed  bv 
plate-like  outgrowth  from  the  palatines,  which  meet  and  form  a  distinct  longi- 

tudinal ridge  in  median  line,  the  open  part  of  fossa  thus  reduced  to  a  small 

triangular  space  bounded  chiefly  by  the  hamulars"  (Miller).  Hamulars  joining 
bullae.  Upper  cheekteeth:  T.i  in  M.i  somewhat  distorted  inwards,  as  in  Miis; 
all  cusps  present  in  this  tooth  except  .T.7;  T.6  tending  to  project  outwards. 
M.2  with  T.I  and  T.3,  three  cusps  on  second  lamina,  T.8  and  9  on  posterior 
lamina.  M.3  moderate  in  size,  more  or  less  bilaminate,  but  originally  with 
traces  of  the  front  lamina.  M.i  three-rooted.  Lower  teeth  evidently  with  the 
usual  elements,  the  terminal  heel  of  the  first  two  molars  small,  and  the  outer 
subsidiary  cusps  vestigial,  as  a  rule.  Mandible  with  very  small  coronoid; 
the  lower  incisor  root  forms  no  process  on  its  outer  side  (compare  Uranomys). 
Upper  incisors  never  pro-odont,  often  opisthodont. 

In  the  few  skulls  seen  of  A.  siibspinnsus,  the  teeth  are  abnormally  narrowed 
(for  the  genus),  and  M.3  is  strongly  reduced. 

Fur  always  densely  spiny.    Ear  may  be  large.    Tail  relatively  well  clothed 
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with  bristle-like  hairs.  Hindfoot  broad;  the  digits  not  reduced;  the  foot  pro- 

portionately strongly  shortened.  Mammae  4 — inguinal  (Shortridge,  South-west 
African  species). 

Forms  seen;  ahluttn,  cui;yp!iaciis.  iiinnsis,  albii^cna,  ari>illacius,  hrockiiiiuii, 
cahirinus,  dimidiatus,  tiiid,  flavidiis,  IwinciicHs,  hiiiiliii,  i<;niliis,  juhanms,  keiiipi, 
loiiisae,  ini/ioiis,  mullah,  nesiotes,  nuhihis,  percevati.  pulchellus,  sabiyi,  seluiisi, 

subspinosiis,  umbratus,  viator,  imhoni,  witlwrbyi. 

This  genus,  like  many  desert-dwelling  genera  of  Southern  Palaearctic 
and  African  Muridae,  is  not  in  a  clear  state  of  revision,  and  it  seems  there  are 

far  too  many  forms  standing  as  distinct  species. 

stibspinosus  group.  A.  subspinosus,  from  South  Africa,  is  absolutely  distinct 
from  all  other  species  examined  on  the  dental  details  already  noted. 

cahirimis  group.  This  contains  the  rest  of  the  genus,  and  in  the  material 
seen,  the  following  sections  seem  to  be  recognizable: 
A.  riissatiis  section:  containing  the  Golden  Spinymice  from  Sinai  and 

Egypt.  This  species  {russatiis)  diftt-rs  from  all  others  in  its  black 
hands  and  feet.    The  spines  are  powerfully  developed. 

B.  u'ihuiii section:  containing  mlsoiii and  races  only,  from  Kenya,  Sudan, 

Uganda.  Small  densely  spiny  species  with  short  tail  and  pro- 
portionately very  short  hindfoot.    Head  and  body  83  mm.  or  less. 

C.  cahirimis  section :  all  other  forms.    There  is  surprising  lack  of  distinc- 

tion between  many  of  the  "species."  A.  dimidiatus  is  according  to 
Flow  er  &  Aharoni  a  subspecies  of  cahirimis ;  but,  as  has  been  pointed 

out  by  Morrison-Scott,  in  the  B.M.  material  cahirimis  is  quite 
distinct.  It  is  darker  than  the  remainder,  except  percevali  from 

Kenya,  which  appears  to  be  its  East  African  representative,  and 
differs  in  its  paler  belly. 

Of  the  remainder,  brockmani  is  paler  than  most ;  the  spiny  covering 

appears  weaker  in  seloiisi,  mullah  and  loiiisae  than  in  the  majority, 
but  this  may  be  an  age  character,  or  a  variable  character.  Many  of 
these  forms  may  be  ultimately  regarded  as  races  of  dimidiatus, 

together  with  Ignitus,  viator,  johamiis,  etc.  Members  of  this  section 
are  typically  though  not  always  larger  than  luilsoni:  up  to  about  119 
mm.  at  extreme  development. 

List  ok  N'.'\Mhi>  Fohms 
cahirimis  (iroup 

(russatiis  Section) 

1.  ACDMVS  RLSS.ATLS  RUSSATL'S,  WaKiu-r 
1839.    Abb.  .■\kad.  Munich,  III,  p.  195,  pi.  3,  fin.  2. 

Sinai. 

2.  AtOMVS  RUSSATUS  AKCYPTIACUS,   lionhotc- 
1912.    Proc.  Zool.  Soc.  London,  a.  230. 

Wadi  Hof,  near  Helwan,  E^ypt- 

Synonym:  affinis,  Gray,  List.  Spec.  Mamrn.  lint.  Mus.  108,  1843. 
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(Typical  Section) 
3.  ACOMYS  PERCEVALl.  Dollman 

igii.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  126. 
Chanler  Falls,  N.  Guaso  Nyiro,  Kenya. 

4.  ACOMYS  CAHIRINUS,  Desmarcst 
1819.    Nouv.  Diet.  Hist.  Nat.  XXIX,  p.  70. 

Cairo,  Egypt. 
Synonym :  (cahirinus,  Geoffroy,  1812,  Descr.  Egypt,  \\,  pi.  5,  nom.  nud.) 

sabryi,  Kershaw,  1922,  Ann.  Mag.  Nat.  Hist.  9,  X,  p.  107. 
Helwan,  Egypt. 

5.  ACOMYS  CINERACEUS,  Fitzinger  &  Heuglin 

1867.    Sitz.  K.  Akad.  Wiss.  Wien.  Math.  Nat.  CI.  54,  pt.  i,  p.  573. 
Doka,  E.  Senaar,  Sudan. 
Synonym:  uitherbyi,  de  Winton,    1901,  Nov.  Zool.  VHI,  p.  400.    El 

Kawa,  south  of  Khartoum.    Status  fide  G.  M.  Allen. 
cinerascens,  Heuglin,  1877,  Reise  N.  Ost.  .Afr.  H,  p.  70. 

6.  ACOMYS  DIMIDIATUS  DIMIDIATUS,  Crctzchmar 

1826.    Riippell,  Atlas,  p.  37,  Taf.  13,  fig.  a. 
Sinai. 

Synonym:  hispidus.  Brants,  1827,  Muizen,  p.  154. 
megalotis,  Lichtenstein,  1829,  Darstell.  pi.  37,  fig.  2. 

7.  ACOMYS  DIMIDIATUS  HOMERICUS,  Thomas 

1923.    Ann.  Mag.  Nat.  Hist.  9,  XH,  p.  173. 
El  Khaur,  Aden  district,  S.  Arabia. 

8.  ACOMYS  DIMIDI.\TUS  FLAVIDUS,  Thomas 

1917.    Joum.  Bombay  Nat.  Hist.  Soc.  XXV,  p.  205. 
Laki  Hills,  Sehwan,  Sind,  N.-\V.  India. 

9.  ACOMYS  DIMIDIATUS  NESIOTES,  Bate 

1903.    Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  565. 
Kemyia  Hills,  near  village  of  Dikomo,  Cyprus. 

10.  ACOMYS  DIMIDIATUS  MINOUS,  Bate 

1905.    Proc.  Zool.  Soc.  London,  p.  321. 
Kanea,  Crete. 

11.  ACOMYS  HUNTERI,  de  Winton 

1901.  Nov.  Zool.  VIII,  p.  401. 
Tokan,  near  Suakin,  Red  Sea  Province,  Sudan. 

12.  ACOMYS  AIRENSIS,  Thomas  &  Hinton 

1921.    Nov.  Zool.  XXVIII,  p.  8. 
Mr.  Baguezan,  .Asben,  \V.  Sahara. 

13.  ACOMYS  VIATOR.  Thomas 
1902.  Proc.  Zool.  Soc.  London,  p.  10. 

Wadi  Sultan,  near  Sokna,  Tripoli. 

14.  ACOMYS  JOHANNIS,  Thomas 
1912.    .Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  272. 

Kabwir,  Bauchi  Plateau,  N.  Nigeria. 
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15.    ACOMYS  IGNITUS  IGNITUS,  Dollman 

1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  22q. 
Voi,  Kenya. 

Synonym:  piilclidliis.  Dollman,   loii,  Ann.  Mag.  Nat.  Hist.  8,  VIII. 
p.  127.    Chanter  Falls,  Kenya. 

1(1.    AC<»1YS  IGNITUS  MONTANLS,  Heller 

IQ14.    Smiths.  Misc.  Coll.  LXIII,  no.  7,  p.  12. 
Mt.  Marsabit,  N.  Kenya. 

17.    ACOMYS  IGNITUS  KEMPI,  Dollman 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  125. 
Chanler  Falls,  N.  Guaso  Nyiro,  Kenya. 

iS.    ACOMYS  MULLAH,  Thomas 

1904.    .-Xnn.  Mag.  Nat.  Hist.  7,  XIV,  p.  103. 
Harar,  Abyssinia. 

10.    .\COMYS  BROCKMANI,  Dollman 

191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  259. 
Bulbar,  Somaliland. 

20.  .ACOMYS  SELOL  SI,  de  Wiiiton 

1896.    Proc.  Zool.  Soc.  London,  p.  807. 
Near  Bulawayo,  Rhodesia. 

21.  .ACOMYS   LOUISAE   LOUISAE,  Thcmas 

1S96.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  269. 
Henwaina  Plain,  40  miles  south  of  Eerbera.  British  Somaliland. 

22.  ACOM^'S  LOUISAE  UMBRATUS,  Thomas 
1923.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  174. 

Wagar  Mountain,  Ciobis  Mountains,  40  miles  south-east  of  Berbera. 
British  Somaliland. 

{uihoni  Section) 

23.  ACOMYS  WILSOXI   WILSO.NI,  Thnmas 

1892.    .Ann.  Mag.  Nat.  Hist.  6,  X,  p.  22. 
Mombasa,  Kenya. 

24.  ACOMYS  WILSONI  ARGll.LACEUS,  Hinton  &  Kershau 

1920.    .-Vnn.  Mag.  Nat.  Hist.  9,  VI,  p.  loi. 
Mongalla.  Sudan. 

25.  .-XCOMYS  WILSONI   I;NID,  St.  Lcgcr 

1932.    Ann.  Mag.  Nat.  Hist.  10,  IX,  p.  241. 
Koliokwell  River,  west  of  Lake  Rudolf,  Uganda. 

26.  ACOMYS  WILSOM    NLBll.LS,   Dollman 

1914.    .Ann.  Mag.  Nat.  Hist,  8,  XIV,  p.  486. 
Magadi,  Kenya. 

27.  ACOMYS  WILSONI  ABLUTUS,   Dollman 

lo'i.    .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  127. 
Nyama  Nyango,  N.  Guaso  Nyiro,  Kenya. 
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subspinosus  Group 

28.  ACOMYS  SUBSPINOSUS,  Waterhouse 
1837.    Proc.  Zool.  Soc.  London,  p.  104. 

Cape,  S.  Africa. 

Not  allocated  to  Group 

(I  have  not  examined  those  listed  below,  and  am  unable  to  allocate  them  to 

group  or  section.) 
29.  ACOMYS  CHUDEAUI,   Kollman 

191 1.    Bull.  Mus.  Paris,  p.  402. 
Atar,  south-west  of  Biskra,  Mauretania. 

30.  ACOMYS  H.WVASHENSIS,  Frick 

1914.    Ann.  Carnegie  Mus.  9,  p.  26. 
Sadi  Malka,  Hawash,  Abyssinia. 

31.  ACOMYS  SEUR.'^TI,  Hcim  de  Balsac 
1936.    Suppl.  au  Biol,  de  France  et  de  Belgique,  Paris,  21,  356,  f.  6,  no.  4. 

Iniker,  Ahaggar,  S.  Algeria. 

32.  ACOMYS  INTERMEDIUS,  Wettstein 
1916.    Anz.  Akad.  Wiss.  Wien,  53,  p.  161. 

Dilling,  S.  Kordofan,  Sudan. 

33.  ACOMYS  NUBICUS,  Heuglin 
1877.    Reise  N.  Ost.  Afr.  II,  p.  70. 

"  Nubia  along  the  Nile." 
34.  ACOMYS  ALBIGENA,  Heuglin 

1877.    Reise  N.  Ost.  Afr.  II,  p.  69. 
Bogos,  Eritrea. 

35.  ACOMYS  BOVONEI,  de  Beaux 
1934.    Atti.  Soc.  Ital.  Sci.  Nat.  LXXIII,  p.  280. 

EI  Bur,  Italian  Somahland. 

36.  ACOMYS  HY.STREI.UA.  Heller 

191 1.    Smiths.  Misc.  CoU.  LVI,  17,  p.  13.  • 
Nimule,  N.  Uganda. 

37.  ACOMYS  SPINOSISSIMUS,  Peters 
1852.    Reise  nach  Mossambique :  Saugeth.  p.  160. 

Tette  and  Buio,  Portuguese  E.  Africa.  , 

38.  ACOMYS  TR.ANSV.AALENSIS.  Roberts 

1926.    .Ann.  Transv.  Mus.  XI,  p.  252. 
Newgate,  Zoutspansberg,  Transvaal.  . 

Genus  65.    URANOMYS,  Dollman 

1909.    URANO\n'S,  Dollman,  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  551. 

Type  Species. — Uranomys  nichli,  Dollman. 

R.\NGE. — African:  Uganda,  Gambia,  Nigeria,  Gold  Coast,  Nyasaland. 

Number  of  Forms. — Seven. 



276  URANOMYS 

Characters. — Skull  with  relatively  short  rostrum,  broad  braincase,  inter- 
orhital  constriction  apparent,  though  little  marked,  supra- 

orbital ridges  usually  developed.  Jugal  relatively  long.  Anterior  border  of 

zygomatic  plate  cut  back  above.  Incisive  foramina  long,  extending  nearly  to 
M.2,  and  rather  broad.  Bullae  medium.  Palate  broad,  the  posterior  portion 
continued  backwards,  and  the  mesopterygoid  fossae  roofed  in  by  bone,  as  in 

Acomys.  Upper  incisors  usually  strongly  pro-odont,  hut  this  character  not  well 
marked  in  acomyoides.  Lower  incisors  long,  the  roots  showing  rather  prom- 

inently on  the  mandible;  though  not  so  extreme  as  in  Bandicota,  this  is  the 
nearest  approach  to  that  genus  in  this  formation  that  I  have  seen  other  than 
in  perhaps  Anisomvs  and  Echiothrix.  Cheekteeth  with  M.3  reduced;  the  cusps 
evidentlv  not  abnormal,  but  not  very  well  marked  (most  of  the  small  series  seen 

are  nearly  worn  out). 
Hindfoot  broad,  the  three  central  digits  rather  long,  D.5  and  the  hallux  short. 

Fur  stiff,  like  that  of  Lop/iiiromys.  Tail  short,  moderately  or  well  haired.  On 

the  type  label  of  woodi  is  noted,  mammae  3 — 3. 
This  genus  has  been  considered  a  near  ally  of  Acomys  by  more  than  one 

author. 

Forms  seen:  <icoiiiyoides,  foxi,  incc/d,  riiddi,  Unebrosus,  wood). 

It  is  not  a  well-known  genus,  and  at  the  present,  with  limited  material,  no 
comments  are  offered  on  the  distinctness  or  otiierwise  of  the  species. 

List  of  Named  F<ikms 

1.  URAN'OJM'iS  RIDDI,   Dollman 
1909.  Ann.  MaR.  Xat.  Hist.  8,  IV,  p.  552. 

Kirui,  Mt.  Elgon.  Uganda. 

2.  I  KANOMYS   L'GANDAE,   HcIIlt 
191 1.  Smiths.  Misc.  Coll.  LVI,  17,  p.  12. 

Kikonda,  Uganda. 

3.  URANOMYS  TENEBROSfS,  Hinton 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  370. 

Nsana,  N.-W.  Nyasaland. 

4.  I'RANOMYH  WOODI,  Hinton 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  369. 

Ch(il').  .S.  Nyasaland. 

5.  l^RANOMY.S  OWENI,  Thomas 
1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  431. 

Marakissa,  Gambia. 

(I.     I'RANOMYS   FOXI,  Thomas 
1912.  Ann.  Mag.  Nat.  Hist.  8,  IX.  p.  273. 

I'anyam,  N.  Nigeria. 

7.     L'RANCJMY.S  ACOMYOIDES,   Int-oldby 
1929.    Ann.  Mag.  Nat.  Hist.  10,  HI,  p.  523. 

kintampo,  N.  Ashanti,  Gold  Coast. 

The  remaining  genera  appear  very  distinct  from  the  main  stem  of  the 
-Murmae. 
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Genus  66.    BANDICOTA,  Gray. 

1873.    BANDICOTA,  Gray,  Ann.  Mag.  Nat.  Hist.  4,  XII,  p.  418. 
1907.    GuNOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  203.    (Arvicola  bengalensis. 

Gray  &  Hardwicke.) 

Type  Species. — Bandkota  gigantea.  Gray. 

Range. — Indo-Malayan:  Peninsular  India  generally,  Sind,  north  to  Kashmir; 
Bengal,    Nepal,    Burma,    Annam,    Siam,    Yunnan,    to    Malacca; 

Sumatra,  Java.    Formosa. 

Number  of  Forms. — About  twenty-one. 

Characters. — Like  Nesokia  (next  to  be  described),  but  less  extremely 
specialized.  Lower  incisor  root  forming  prominent  process 

on  mandible,  but  usually  in  rather  lower  position  than  in  Nesokia,  and  rather 
less  extreme.  Skull  similar  in  most  respects  to  Nesokia;  rather  narrower  often 

in  the  larger  species.  Occiput  powerful;  zygomatic  plate  as  in  Nesokia;  palatal 
foramina  not  specially  shortened,  often  reaching  toothrows,  though  narrowed. 

Incisors  rather  less  broad  as  a  rule  than  in  Nesokia,  and  sometimes  pro-odont. 
Coronoid  process  high.  Bullae  relatively  large.  Palate  little  narrowed.  Cheek- 

teeth becoming  a  series  of  transverse  plates  (more  or  less  straight),  as  in  Nesokia, 
but  rather  less  extreme  than  in  that  genus,  and  often  with  traces  of  cusps, 

probably  always  at  birth.  The  cusps  are  crowded  together.  A  minute  postero- 
internal cusp  is  present  in  the  young,  in  M.i  and  M.2.  M.3  has  T.i  present, 

and  the  usual  second  and  third  lamina.  M.3  is  smaller  than  M.2,  but  not  much 

reduced.  M.i  may  be  five-  or  six-rooted.  The  pattern  is  like  that  of  Nesokia  in 
the  adult,  except  that  in  M.2  and  M.3  T.i  is  apparently  very  generally  traceable. 

Essential  external  characters  as  in  Nesokia,  though  size  may  become  large,  up 
to  329  head  and  body  or  perhaps  more.  Plantar  pads  6.  Tail  usually  less 

short  than  in  Nesokia,  and  may  approach  head  and  body  length.  In  the  lower 

teeth,  there  seems  a  tendency  towards  suppression  of  the  terminal  heel  (least 

marked  in  the  larger  forms).  The  mammae  vary  from  3 — 3  =  12  to  a  condition 
like  the  African  concha  Rats  in  which  there  are  about  18,  and  they  are  not 
separated  into  sets. 

This  genus  was  divided  by  Thomas  into  two,  Batidicota  and  "  Giinomys." 
The  latter  was  simply  characterized  as : 

"Skull    broad.    Palatal    foramina    long.    Mammae    irregular,     14-18," 
against  the  "skull  narrow  and  long"  of  Batidicota. 
Wroughton  keys  the  two  groups  in  the  Indian  Mammal  Survey  as: 

"  Head  and  body  more  than  250.    Mammae  3 — 3  =  12.    Bandicota. 
Head  and  body  at  most  225.    Mammae  16-18.    Gunomys." 

But  "  Gunomys  "  gracilis  of  Wroughton  has  mammae  as  in  Bandicota,  3 — 3  = 
12;  whereas  Bandicota  savilei  of  Wroughton  (included  as  a  Bandicota  in  his  key) 
has  the  head  and  body  about  223.  Kloss  in  1921  compared  Bandicota  with 

"Gunomys"  and  gave  the  following  table: 
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Bandicota  Gunomys 

Skull  ....            A  little  narrowed,  breadth  This  index  55-60. 
to  length  index  53-5O. 

Mammae      ...             12  12-18 

Tail  averages  proportionately    A  little  longer,  more  than  -S  Less  than  -8  of  head 
of  head  and  body  length.  and  body  length. 

Palatal  foramina    .          .             Less  contracted  posteriorly.  More  so. 

He  remarked  that  the  differences  were  hardly  of  generic  rank.  It  seems 

quite  clear  that  Gunomys  must  be  treated  as  a  synonym  of  Bandicota,  which  is 
in  itself  not  very  widely  separable  from  Nesokia. 

The  species  of  Bandicota  were  reviewed  by  Wroughton,  Journ.  Bombay 
Nat.  Hist.  Soc.  XVHI,  p.  736,  1908. 

They  appear  to  me  to  divide  into  five  groups: 

bengalensis   group.    Multimammate.    Smallish    forms    (head    and    body   at 

most  225  (Wroughton)).    I  very  much  doubt  whether  there  is  more  than 
one  valid  species  in  this  group.    The  differences  given  by  Wroughton 
seem  racial  rather  than  specific.    Perhaps  lordi,  rather  a  large  type,  may 

be  a  species,  but  there  seem  to  be  intermediate  forms,  such  as  varius, 

nearly  as  large.    I  therefore  provisionally  treat  all  named  forms  as  sub- 
species oi  bengalensis,  assuming  that  all  have  the  multimammate  character 

present. 
gracilis  group.    Like  the  last,  but  mammae  separated  into  sets:  3 — 3  =  12. 
indica  group.    As  a  rule  rather  larger  (hindfoot  52  or  less);  mammae  as  far 

as  known  3 — 3  =  12;  including  a  few  rather  doubtfully  distinguishable 
species,  as  nemorivaga;  and  one  evidently  clearly  distinct  one,  savtlei, 

w^hich  is  smaller  as  a  rule  than  this  section  of  the  genus  (hindfoot  27-43 
mm.,   head  and  body  about  223   or  more).    Apart  from  this  species, 

members  of  this  group  are  typically  240-300  mm.  head  and  body. 
gigantea  group.     Like  the  last,  but  giant :  hindfoot  59,  60  or  more.    Head  and 

body  to  360  mm.  or  more.    The  status  of  B.  malabarica  is  at  the  moment 
not  clear. 

This  arrangement  must  he  treated  as  provisional.    The   nomenclature  of 

Wroughton  is  accepted;  but  according  to  Tate  the  name  bandicota  should  stand 
for  the  giant  forms,  with  synonym  gigantea;  Wroughton  states  that  bandicota 
is  a  synonym  of  indica. 

Forms  seen:  bandicota,  bengalensis,  ciirtata,  " diihins."  ellwtana,  gracilis, 
insularis,  indica,  jaboiiillei,  kok,  lordi,  malabarica,  inordax.  nemorivaga,  sarilei, 

setifera.  sindicns,  "  tarave?isis."  varillus,  varius,  wardi. 

List  of  Named  Forms 

bengalensis  Group 

I.    li-XNDICOT.A  Bi;\f;.\Li:\SIS  BFNGALEN.SLS,  Gray  &  Hardwickt- 

183'^.     111.  Ind.  Zool,  pi.  21. 
BenKal. 
Synonym:    (fca(i<//.wj,  Tytler,  1S54,  Ann.  Mag.  Nat.  Hist.  2,  XIV,  p.  173. 
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(BandUola  bengalemis     tarayemis,  Horsficld,  1855,  Ann.  Mag.  Nat.  Hist.  2,  XVI, 
bengalemis),  p.  112. 

plurimammis,  Horsfield,  1855,  Ann.  Mag.  Xat.  Hist.  2,  XVI, 

p.  112. morungensis,  Horsfield,  1855,  .\nn.  Mag.  Nat.  Hist.  2,  XVI. 

p.  112. barclavanus,   Anderson,    1878,   Joum.   Asiat.    Soc.    Bengal, 
XLVII,  Part  ii,  p.  229. 

blythianus,    Anderson,    1878,   Joum.    Asiat.    Soc.    Bengal, 
XLVII,  Part  ii,  p.  227. 

2.  BANDICOTA  BE.NGALENSIS  SUND.'WENSIS,  Kloss 
1921.    Treubia,  II,  i,  p.  116. 

Oleleh,  Atje,  Sumatra. 

3.  BANDICOT.A  BENGALENSI.S  VARILLLS,  Thomas 
1907.  Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  205. 

Georgetown,  Penang,  Malay  Peninsula. 

4.  BANDICOTA  BENGALENSIS  KOK,  Gray 

1837.    Charlesworth's  Mag.  Nat.  Hist,  i,  p.  585. 
Dharwar,  S.  Mahratta  Country,  India. 
Synonjin:  providetu,  Elliot,  1839,  Madras  Journ.  X.  p.  209. 

5.  BANDICOT.^  BENG.\LENSIS  INSUL.ARIS,  Phillips 
1936.    Spolia  Zeylanica,  20,  p.  95. 

Thinney,  near  Jaffna,  in  N.  Province  of  Ceylon. 

6.  B.\NDICOT.\  BENG.ALENSIS  WARDI,  Wroughton 
1908.  Joum.  Bombay  Nat.  Hist.  Soc.  XVIII,  p.  745. 

Pandritton,  Kashmir. 

7.  BANDICOTA  BENGALENSIS  SINDICUS,  Wroughton 
1908.    Joum.  Bombay  Nat.  Hist.  Soc.  XVIII,  p.  746. 

Pithoro,  Central  Sind  district. 

8.  BANDICOTA  BENGALENSIS  VARIUS,  Thomas 

1907.  Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  204. 
Georgetown,  Pinang,  Malay  Peninsula. 

•).    BANDICOTA  BENGALENSIS  LORDI,  Wroughton 
1908.  Joum.  Bombay  Nat.  Hist.  Soc.  XVIII,  p.  746. 

Kolaba  district,  Konkan,  Bombay. 

gracilis  Group 

10.    BANDICOTA  GRACILIS,  Nchring 
1902.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  116. 

Ceylon. 
SynomTn:   dubius,  Kelaart,  1850,  Joum.  Asiat.  Soc.  Ceylon.  II,  pt.  2, 

p.  319.    Name  preoccupied. 

indica  Group 

II.    BANDICOTA  S.WILEI  SAVILEI,  Thomas 
IQ16.    Joum.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  641. 

Mt.  Popa,  Burma. 
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i::.    liANDICOTA  SAVILi;i   CL'RTA'l'A,  Thonius 
iy2f).    Ann.  Mag.  Nat.  Hist.  lo,  III,  p.  20^. 

Raheng,  W.  Siarn. 

1,1.    B.ANDICOTA  INDICA  INDICA.   Hcclisti-in 
1800.  Ueber  Vicrfiiss.  Thiere,  II,  p.  713. 

Pondicherry,  India. 
Synonym:  perchal,  Shaw,  iSoi,  CJcn.  Zool.  II,  p.  55. 

(?)  bnndicotn,   Hcchstcin,   1800,  Ueber  Vierfuss.  Thiere,  II, 

p.  714. 

14.  BANDICOTA   IM3ICA  SI-TlFi: R.-\.   Horstield 
1824.    Zool.  Res.  Java,  no.  8,  pi.  XXIV. 

Ja\'a.    (OecLirs  also  in  Sumatra.) 

15.  DANDICOTA   INDICA  KLIJOTANA,  Anderson 
187S.    Journ.  Asiat.  Soc.  Bengal,  XLVI,  p.  231. 

Calcutta. 

Id.    BANDICOTA  NHMORlV.ACiA  NI'.MORIVAGA,   Hodgson 
1836.    Joiirn.  Asiat.  Soc.  Bengal,  V,  p.  234. 

Nepal.    (Occurs  in  Yunnan  and  Formosa,  according  to  Wroughton.) 
Synonym:   macropus.  Hodgson,  1845,  Ann.  Mag.  Nat.  Hist.  XV,  p.  268. 

17.    BANDICOTA  NEMORlV.\GA  MORDAX,  Thomas 
1016.    Journ.  Bombay  Nat.  Hist.  Soc.  XXIV,  p.  642. 

Chieng-Mai,  N.  Siam. 

iS.    BANDICOTA  SIAMENSIS,   Kloss 

iQig.    Journ.  Nat.  Hist.  Soc.  Siam,  III,  p.  382. 
Tachin,  Central  .Siam. 

ilii^aiihd  ( ji'oup 
n,    BANDICOTA  GIGANTI'A  GICJANTEA.  ILirdwicke 

1S04.    Trans.  Linn.  Soc.  London,  \'II,  p.  306. Coast  of  Malabar. 
(According  to  Tate,    1Q36,   p.   611,   this  species  should  be  known  as 

baiidicota,  Bechstein  ;  a  synonym  of  indica,  according  to  Wroughton.) 

20.  B.\NDICOTA  CHGANTHA  JABOUILLHl,  Thomas 

1927.    Proc.  Zool.  .Soc.  London,  p.  54. 
Tourane,  .Annam. 

21.  BANDICOTA  MALAB.ARICA,  Shaw 

1801.  Cien.  Zool.  II,  p.  1^4. 
Malabar,  S.  India. 

(icnus  (17.    Nl':SOKL-\,  Gray 

1842.    Nesoki.^,  Gray,  .Ann.  Mag.  Nat.  Hist.  X,  p.  264. 
i860.    Sp.j^l.acomys,    Peters,   .Abhandl.    K.   .Akad.   Wiss.    Berlin,   p.    139.    (Spalaconiys 

imliiiis,  Peters.) 

Type  Species. — Anicola  inJica,  Gray  &  Ilardwicke. 

Range. — Chiefly   South-western  Asiatic  part  of  Palaearctic:   North  India 

(Delhi,      Sind,      Baluchistan,      North-west      Frontier),      Persia, 
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Southern  Russian  Turkestan  (Turkmenia);  eastwards  to  Lob  Nor  (Sinkiang); 
also  from  Afghanistan,  Mesopotamia,  Syria,  Palestine,  and  Northern  Egypt. 

Number  of  Forms. — About  thirteen. 

Characters. — Skull  modified  to  a  certain  extent  for  fossorial  life;  short, 
broad,  with  considerable  interorbital  constriction,  well- 

marked  supraorbital  ridges  which  extend  back  to  occipital  region,  this  region 

strong,  prominent.  Rostrum  short;  incisors  extremely  broad,  and  rather  pro- 
odont.  Zygomatic  width  considerable.  Zygomatic  plate  cut  back  above,  broad, 
the  infraorbital  foramen  moderate  above,  much  narrowed  below.  Anterior 

portion  of  zygoma  broadened,  jugal  short.  Incisive  foramina  slit-like,  much 
shortened,  the  incisor  root  sometimes  forming  a  knob  behind  them.  BuUafe 

large  and  well  inflated.  Palate  relatively  narrow;  pterygoid  fossae  deep.  Man- 
dible with  high  coronoid  process,  rather  thick  lower  border,  and  lower  incisor 

root  forming  a  very  powerful  knob  beside  the  condylar  process,  and  nearly  as 
high  as  this  process,  the  structure  comparable  to  that  of  Rhizomys. 

Upper  molars  broad,  hypsodont,  plain  laminate ;  no  traces  of  cusps,  or  scarcely 
so,  in  any  examined,  though  I  have  not  seen  any  cutting  specimens.  Laminae 

3 — 2 — 2,  the  posterior  lamina  of  M.3  smaller  than  the  others  as  a  rule.  \Li 
evidently  five-rooted.  It  may  be  noted  that  the  remnants  of  the  front  lamina  of 
M.2  (T.I,  etc.)  seem  in  this  genus  to  be  entirely  suppressed.  Lower  molars  a 
series  of  transverse  plates. 

Fur  harsh  or  occasionally  relatively  soft.  Tail  considerably  shorter  than 
head  and  body,  usually  poorly  haired  (rather  more  naked  than  in  Bandicota 

as  a  rule).  Hindfoot  with  D.5  and  the  hallux  not  specially  reduced.  The  claws 

may  be  rather  large.    Mammae  2 — 2=8. 

Size  moderate:  about  150-250  head  and  body. 
The  forms  referred  to  the  genus  were  revised  by  Wroughton,  Journ.  Bombay 

Nat.  Hist.  Soc.  XVII,  igo8,  p.  736.  All  were  regarded  as  distinct  species;  but 
all  appear  to  be  no  more  than  races  of  the  type.  Vinogradov  treats  all  forms 
occurring  in  U.S.S.R.  as  subspecies,  including  htittoni  which  seems  one  of  the 
most  clearly  distinct. 

Forms  seen;  bacheri,  hailwardi,  beahii,  hnuhvura,  buxtnni,  orjffithi.  hard- 
wickei,  htittoni,  indica,  satunini,  suilla. 

List  of  Named  Forms 

1.  NE.SOKI.A  INDICA  INDICA,  Grav  &  Hardwicke 
1832.     111.  Ind.  Zool.  I,  pi.  xi. 

India. 

Svnonvm:    hardziickei.  Gray,  1837,  Charlesworth's  Mag.  Nat.  Hist.  1, 
p.  585. 

2.  NESOKIA  INDICA  BK-i^BA,  Wroughton 
1908.    Journ.  Bombay  Nat.  Hist.  Soc.  XVIII,  p.  741. 

Pithoro,  Central  Sind  Desert. 

3.  NESOKIA  INDICA  GRIFFITHI,  Horsfield 

185 1.    Cat.  Mamm.  Ind.  Mus.  p.  145. 
Pushut,  N.-W.  Frontier,  N.  India. 
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4.  M-SDKIA  INDICA  HUTTONI,   Blyth 
1S46.    Journ.  Asiat.  Soc.  Bengal,  XV,  p.  139. 

Kandahar,  Afghanistan. 

5.  XKSOKIA  INDICA  SATUNINI,   Nclinnt; 

1S99.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  vii,  p.  loS. 
Merv,  Transcaspia. 

Synonym:   (?)  boettgeri,  Radde  S:  Walter,  18S9,  Zool.  Jahrb.  iv,  p.  1036. 
See    Wroughton    for    status.    According    to    Thomas, 
1907,   not  distinguishable  from  huttoni.    Amu-Darya, 
Transcaspia. 

(<.     NHSOKIA   INDICA  BAILWARDI,  Th,,mas 

IQ07.    Ann.  Mag.  Nat.  Hist.  7,  XX.  p.  199, 
Bunder-i-gaz,  south  shore  of  Caspian  Sea. 

7.     NE.SOKIA  INDICA  SCULLYI,  Wood  S:  Mason 
1S76.    Proc.  Asiat.  Soc.  Bengal,  p.  80. 

Yarkand,  Chinese  Turkestan. 

S.    XKSOKIA  INDICA  DUKKLSKIANA.  Hcptiier 
192S.    .Arch.  Naturg.  92A,  Heft  7,  p.  126. 

Samarkand,  Russian  Turkestan. 

.).    NESOKIA   INDICA  BRACHYLRA,  Buchner 

1889.    Wiss.  Res.  Przewalski  Central-.\sien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  82. 
Lob  Nor,  Sinkiang. 

TO.    NESOKIA  INDICA  BUXTON  I.  Th.mws 

1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  422. 
-Amara,  Mesopotamia. 

11.  Xi;SOKIA   INDICA  MYOSCRA,   WaRmr 

1845.    Arch.  f.  NaUirg.  XI,  Heft  i.  p.  149. 
Syria. 

12.  NESOKIA  INDICA  BACHKRI.   N.hrinK 
1897.    Zool.  Anz,  no.  547,  p.  503. 

Ghor  el  Safieh,  Palestine. 

i.V     NI-SOKIA   INDICA.  SUILLA,  Thomas 
1907.    .Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  203. 

Suez,  Egypt. 

The  "Nesokia"  argyropus  of  Cabrera,  Bol.  Real  Soc.  Esp.  Mist,  Nat.  i, 
p.  I  iS,  1901,  Persia,  Bashtyari  Mountains,  is  an  Arricola  (Microtinae)  (Cabrera, 
1912). 

Genus  08.    BE.JlMYS,  Thomas 

1909.    Be.^mvs,  Thomas,  .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  107. 

Type  Species. — Beamys  hindei,  Thomas. 

R.'\NGE. — East  Africa:  known  from  Kenya  and  Nvasaland. 

Number  of  Forms. — Two. 

Remarks. — This  genus  has  been  referred  to  the  Dendroniyinae,  but  I  am 
convinced  it  has  nothing  to  do  witli  them.    It  has,  it  is  true, 

the  anterointernal  cusp  of  M.i  suppressed;  but  ail  other  cusps,  including  the 
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posterointernal,  are  strongly  developed,  whereas  in  Dendromvinae  the  whole 
inner  row  is  vestigial  and  there  is  no  posterointernal;  and  in  this  genus  M.3  is 
large,  hilaminate,  and  well  developed,  whereas  in  all  Dendromvinae  it  is  ves- 

tigial. The  infraorbital  foramen  is  normal  in  this  genus,  highlv  abnormal  as  a 
general  rule  in  Dendromyinae.  Well-developed  cheekpouches  are  present; 
it  is  probably  on  this  account  that  T.i  in  M.i  has  become  suppressed;  very 
much  the  same  thing  is  happening  in  Cricetomys  and  Saccostomus,  in  which 
genera  cheekpouches  are  also  present.  I  think  that  neither  of  these  three  genera 
are  specially  allied  to  each  other,  but  that  all  are  evolving  or  have  evolved  a 
roughly  similar  dental  arrangement  as  regards  the  forepart  of  M.i  indepen- 

dently. Beamys  is  much  the  least  specialized  of  the  three,  but  is  nevertheless 
an  isolated  type. 

Characters. — Cusps  of  the  molars  prominent,  and  angular.  M.2  with  six 
cusps,  the  foremost  lamina  almost  entirely  obliterated ;  M.i, 

as  indicated  above,  with  only  T.2  and  T.3  on  the  front  lamina,  and  with  T.4, 
5,  6,  and  T.7,  8,  and  9  all  well  developed.  M.3  large,  with  two  roughlv  equal 
transverse  plates.  A  small  T.3  is  present  in  IVI.2,  but  evidently  no  T.i.  In  the 
only  unworn  skull  seen,  T.7  is  joined  to  T.9  by  a  ridge  passing  behind  T.8; 
M.2  is  similar  in  this  feature.  Lower  teeth  normal,  the  outer  subsidiary  cusps 
strong,  the  terminal  heel  of  M.i  and  M.2  well  developed.  Skull  with  poorly 
marked  supraorbital  ridges,  and  rather  long  rostrum.  Incisive  foramina  very 
short,  far  in  front  of  toothrows.  Zygomatic  plate  more  or  less  straight 
anteriorly;  infraorbital  foramen  moderately  large;  jugal  relatively  long;  bullae 
moderately  small;  palate  broad. 

Fur  soft.  Tail  very  poorly  haired,  in  the  very  few  seen  reminiscent  of  the 
naked-tailed  Melomys-Uromys  type  of  New  Guinea  Rats;  hindfoot  broad, 
arboreal,  D.5  relatively  long,  the  three  central  digits  rather  short,  hallux 
moderate.    Cheekpouches  present. 

Forms  seen:  hindei,  major. 
The  two  known  species  differ  from  each  other  in  size  (major,  hindfoot 

25  mm.;  hindei,  207). 
List  of  Named  Forms 

1.  BEAMYS  HINDEI,  Thomas 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  108. 
Taveta,  coast  region,  British  E.  .Africa. 

2.  BEA^^'S  MAJOR,  Dollman 
1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  428. 

Mlanje,  Nyasaland,  E.  .\frica. 

Genus  69.    SACCOSTOMUS,  Peters 

1846.  Saccostomus.  Peters,  Bericht.undVerhandl.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  258. 
1903.    EOSACCOMYS,  Palmer,  Science,  X.  S.  XVII,  439,  p.  S73.    Proposed  to  replace 

Saccostomus  on  the  assumption  that  it  was  preoccupied  by  Saccostoma,  Fitzinger. 
Thomas  &   .Schwann,  Proc.   Zool.   Soc,  p.   269,    1905,  do  not  consider  this  the 
case;  and  the  name  Saccostomus  is  retained  by  Hollister,  1919,  St.  Leger,  1931, 
and  by  most  authors. 
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Typh  Species. — Saccoslomus  cmnpestiis,  Peters. 

Range. — African:    Kenya,   Uganda,    Rhodesia,    Nyasaland,    Mozambique, 
South-west   Africa,    Beciiuanaland,   Transvaal,   Angola,   to   Cape 
Province. 

Number  of  Forms. — Thirteen  are  named. 

Ch.ar.acter.s. — Skull  relatively  narrow,  with  considerable  interorbital  con- 
striction; rostrum  not  shortened.  Supraorbital  ridges  often 

absent,  or  may  be  weakly  developed.  Zygomatic  plate  slightly  cut  back  above; 
intraorbital  foramen  not  much  wider  above  than  below,  but  not  abnormally 
large;  jugal  relatively  long.  Incisive  foramina  long,  well  open,  usually  reachng 
the  toothrow.    Palate  moderately  broad.     Bullae  relatively  large  and  inflated. 

Upper  molars  lacking  the  anterointernal  cusp  of  AI.  i ;  this  tooth  has  an  anterior 

lamina  consisting  of  T.2  and  T.3;  behind  this,  T.4,  5,  6  and  T.7,  8,  g  are  all 
developed  and  functional  in  the  yoimg  animal,  but  the  third  lamina  is  often 

narrower  than  the  second.  M.2  has  a  vestigial  T.3  (often  barely  traceable); 
the  second  and  third  lamina  are  like  those  of  M.i.  j\1.3  is  small,  but  not 
excessively  reduced;  two  clear  laminae  are  present,  the  posterior  one  a  little 
narrower  than  the  anterior  one.  This  tooth  is  not  smaller  than  in  many 
Murinae,  indeed  some  Murinae,  such  as  Mus,  have  it  much  more  reduced.  The 

cusps  tend  to  wear  down  rather  fast,  so  that  a  great  number  of  adult  specimens 

seen  are  more  or  less  laminate  in  dental  characters.  The  posterointernal  cusp 
is  frequently  traceable  even  in  the  adult.  The  main  cusps  are  therefore  the  same 

as  in  Bcamys\  but  the  pattern  is  much  less  angular  and  more  simplified  than  in 
that  genus.  The  laminae  are  broad,  and  tend  to  project  outwards.  M.i 

appears  four-rooted.  One  skull  in  the  British  Museum  has  a  fourth  (posterior) 
molar  in  the  upper  jaws.  The  lower  teeth  have  the  usual  Murine  elements; 

the  outer  subsidiary  cusps  are  originally  present,  though  not  large;  the  terminal 
heel  of  M.I  and  M.2  rather  small.    M.3  is  bilaminate,  not  particularly  reduced. 

Mandible  normal,  with  well-developed  coronoid  process.  Form  thickset; 
fur  very  soft;  ear  moderate.  Tail  strongly  shortened,  most  often  less  than  half 
head  and  body  length.  Forefoot  small,  but  digits  normal,  flindfoot  broad, 
and  strongly  shortened,  the  outer  digits  not  speciallv  reduced.  Mammae 

4 — 2  —  12  (Shortridge).  A  specimen  of  mmlioiiae  at  the  B.M.  is  labelled  as  with 

3 — 2  ̂   10.  Cheekpouches  are  present.  The  hindfoot  is  only  about  16  per  cent 
of  head  and  body  length,  on  average.  I  can  suggest  no  reason  for  this  peculiar 

shortening.  The  animals  seem  to  be  slow-moving,  inoffensive  creatures  judging 
by  captivity  specimens,  and  as  far  as  I  know  are  purely  ground  dwellers,  though 
one  specimen  I  have  had  contact  with  showed  a  facility  for  climbing  which  was 

rather  surprising.  The  young  are  apparently  born  more  or  less  hairy,  or  so  I 
am  told,  not  naked  as  in  many  Mice;  according  to  Flower,  Aiomvs  resembles 
Saccostomus  in  this  respect. 

On  account  of  the  suppression  of  the  anterointernal  cusp,  this  genus  has  been 

referred  to  the  Dendromyinae;  but,  as  in  the  case  of  Beamys,  no  real  cusp 
reduction  has  taken  place  in  this  genus,  and  it  is  probably  more  correctly  regarded 
as  an  isolated  member  of  the  Murinae.    (If  suppression  of  one  cusp  is  to  be 
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regarded  as  a  subfamily  character,  Mastacomys  from  Tasmania  will  also  have  to 
have  a  subfamily,  though  in  this  case  it  is  the  anteroexternal,  not  anterointernal, 

which  has  gone.)  This  genus  does  not  show  any  great  reduction  of  M.3,  which 
characterizes  the  Dendromyinae.  As  figured  by  Tullberg,  and  as  stated  by  this 
author,  the  molars  of  Saccostomus  ditfer  considerably  from  those  of  Steatomys 
(Dendromyinae).  It  is  an  interesting  fact  that  out  of  all  the  Murine  genera 

known,  so  far  as  I  have  traced,  only  three  are  definitely  stated  to  possess  cheek- 
pouches,  namely  Beamys,  Saccostomus  and  Cricetoinys,  and  in  these  three  alone 
the  anterior  lamina  of  M.i  is  characterized  by  either  loss  or  excessive  reduction 
of  T.  I .  It  may  be  that  this  is  brought  about  by  the  possession  of  these  pouches, 

but  one  would  have  expected  that  the  outer  cusp  might  have  become  modified 
rather  than  the  inner  one.  A  further  instance  is  the  Gerbil  DesmodiUiscus, 

which  possesses  cheekpouches,  and  alone  of  all  JNIuridae  has  lost  the  third  lower 

molar,  though  retainmg  the  upper  one,  so  that  its  dental  formula  as  regards 
cheekteeth  is  |.  But  the  suggestion  is  weakened  by  the  fact  that  the  Palaearctic 

Hamsters  possess  large  cheekpouches,  but  nothing  highly  aberrant  has  occurred 
in  their  dental  characters.  It  is  a  curious  coincidence,  if  not  more,  that  this 

peculiar  formation  in  M.i  should  occur  in  these  three  genera  of  unrelated 
African  Muridae. 

Compared  with  Beamys,  the  dentition  of  Saccostomus  is  very  much  less 
angular,  much  simpler,  and  therefore,  according  to  the  view  generally  held  in 
this  work,  more  specialized. 

According  to  Tullberg,  the  glans  penis  of  Saccostomus  resembles  that  of 
Cricetomys,  and  the  caecum  is  enlarged  in  a  similar  manner. 

Forms  seen:  anderssoni,  campestris,  elegans,  hildae,  isiolae,  mashonae,  pagei, 
umbriventer. 

I  think  it  is  very  unlikely  that  there  is  more  than  one  valid  species  of  this 
genus,  as  indicated  bv  the  material  examined.  Perhaps  isiolae  may  stand  as  being 
the  onlv  form  with  tail  more  than  half  head  and  body  length.  Ultimately  I 
think  all  forms  will  be  regarded  as  races  of  campestris.  Numbers  9  to  13  are 
not  represented  in  the  British  Museum. 

List  of  Named  Forms 

1.  SACCOSTOMUS  CAMPESTRIS  CAMPESTRIS,  Peters 

1846.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  258. 
Tette,  Mozambique,  Portuguese  E.  Africa. 
Synonym:    lapidaritis.  Peters,  1852,  Reise  nach  Mossambique :  Saugeth. 

p.  167. 
2.  SACCOSTOMUS  CAMPESTRIS  ELEGANS,  Thomas 

1897.    Proc.  Zool.  Soc.  London,  p.  431. 
Karonga,  Lake  Nyasa,  E.  .Africa. 

3.  SACCOSTOMUS  CAMPESTRIS  .MASHONAE,  de  Winton 
1896.    Proc.  Zool.  Soc.  London,  p.  804. 

Mazoe,  Mashonaland. 

4.  S.-\CCOSTOMUS  C.VMPESTRIS  HILDAE,  Schwann 
1906.    Proc.  Zool.  Soc.  London,  p.  no. 

Kuruman,  Bechuanaland. 
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5.    SACCOSTOMUS  CAMPESTRIS  PA(;KI,  Thomas  &  Hintun 
IQ23.    Proe.  Zool.  Soc.  London,  p.  495. 

Lehutitung,  Central  Kalahari. 

(>.    SACCOSTOMUS  CAMPESTRIS  ANDERSSOM,  de  Winton 
1S98.    Ann.  Mag.  Nat.  Hist.  7,  II,  p.  6. 

Daniaraland,  S.-W.  Africa. 

7.    S.ACCOSTO.MUS  CAMPESTRIS   IMBRIVE.NTER,  Miller 
1910.    Smiths.  Misc.  Coll.  LIV,  No.  1925,  p.  i. 

Njoro  Osolali,  Sotik,  Kenya. 

>S.    SACCOSTOMUS  ISIOLAE,  Hcllcr 

1912.    Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  14. 
Isiola  River,  N.  Guaso  Nyiro,  Kenya. 

(The  following  have  not  been  examined.) 

g.    SACCOSTOMUS  MEARNSI,  Hcllcr 
1910.    Smiths.  Misc.  Coll.  LIV,  No.  1924,  p.  3. 

Changamwe,  Kenya. 

10.  SACCOSTOMUS  FUSCUS,  IVtcr.s 

1S52.    Reise  nach  Mossambique:  SauReth.  p.  16S.  pi.  36,  fig.  4. 
Inhambane,  Mozambique. 
(Probably  an  individual  variation  of  campestris,  according  to  Thomas  & 

Wroughton,  Proc.  Zool.  Soc.  London,  p.  295,  1907.) 

11.  SACCOSTOMUS  LIMPOPOEXSIS,  Roberts 
19 14.    Ann.  Transv.  Mus.  IV,  p.  183. 

Sand  River,  N.-\V.  Transvaal. 

12.  SACCOSTOMUS  CRICETULUS,  G.  M.  Allen  &  Lawrence 

1936.    Bull.  Mus.  Comp.  Zool.  Har\-ard  Coll,  LXXIX,  no.  3,  p.  100. 
South  bank  of  Greeki  River,  Sabei  district,  due  north  of  Mt.  Elgon, 

Uganda. 
i.V     SACCOSTOMUS  STREETERl,  Roberts 

1914.    .Ann.  Transv.  Mus.  IV,  p.  1S3. 

Hector  Spruit,  Trans\*aal. 

Genus  70.    CRICETOMYS,  Waterhouse 

1840.    Cricetomvs,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  2. 

Typi;  Species. — Cricetomys  gamhianus.  Waterhouse. 

Range. — African:  Sudan,  Kenya,  Uganda,  Zanzibar;  Liberia,  Nigeria, 
Fernando  Po,  Gaboon,  Congo,  Angola;  Nyasaland,  Mozambique, 
Transvaal. 

Number  oe  Forms. — Twenty-eight  are  named. 

Characters. — \'ery    large.    Cheekteeth    differing    from    norma!    Murinae 
in  that  the  inner  cusps  of  the  upper  series  are  becoming 

vestigial.    Skull  long  and  narrow,  with  narrow  braincase,  relatively  long  rostrum, 

the  nasals  somewhat  broadened  anteriorly.    Supraorbital  ridges  well  developed. 
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extending  back  to  the  occipital  region,  which  is  upstanding  and  strong.  Par- 
occipital  process  noticeably  lengthened.  Bullae  small.  Incisive  foramina  very 
short,  often  situated  mostly  in  premaxillae.  Palate  normal.  Jugal  very  long 
for  a  Murine,  taking  up  most  of  zygoma,  relatively  broad.  Infraorbital  foramen 
very  wide,  rounded,  often  little  narrowed  below.  Zygomatic  plate  moderately 
narrow,  though  tilted  upwards.  Incisors  medium.  Mandible  with  high  coronoid 
process. 

Upper  cheekteeth:  M.i  with  only  two  functional  cusps,  T.2  and  T.3,  on 
the  front  lamina;  T.i  very  reduced,  and  very  much  displaced  backwards,  so 
that  apparently  it  never  is  joined  to  the  front  lamina,  even  when  cut,  but  is 

joining  'r.5  (of  the  second  lamina),  as  a  rule,  and  in  old  age  even  becomes 
merged  into  the  second  lamina.  T.5  and  T.6  like  the  two  cusps  in  front  of 
them,  but  T.4  pushed  backwards  in  a  similar  manner  to  T.i,  so  that  it  joins 
the  lamina  behind  it.  The  posterior  lamina  consists  of  T.8  and  T.9,  also  a 
posterior  supplementary  cusp,  which  may  wear  out  in  M.i  but  seems  fairly 
constantly  traceable  in  M.2.  M.z  with  a  small  T.i  (joined  to  T.5,  and  distorted 
backwards,  as  in  the  front  molar);  the  two  posterior  laminae  are  like  those  of 
M.I.  A  small  T.3  may  also  be  present.  M.3  large,  nearly  as  large  as  M.2, 
but  evidently  without  T.i,  which  I  have  only  seen  clearly  present  in  one  speci- 

men. In  a  few  skulls  seen  with  the  teeth  cutting,  the  pattern  appears  to  be  just 
as  described  above.  On  account  of  the  extra  posterior  cusp,  M.i  and  ̂ 1.2 
have  four  outer  cusps,  as  in  some  complex-toothed  Oriental  and  Australasian 
types.  M.2  is  nearly  as  large  as  M.i.  M.i  is  three-rooted.  The  lower  teeth 
are  complex,  evidentlv  with  the  usual  Murine  elements  present;  the  terminal 
heel  is  well  developed  in  M.i  and  M.2,  also  the  outer  subsidiary  cusps  as  a  rule, 
particularly  the  anteroexternal  of  M.2.  Small  e.xtra  subsidiary  cusps  are  some- 

times present  in  both  upper  and  lower  teeth. 
Size  large,  usually  over  300  mm.  head  and  body,  up  to  450  (St.  Leger). 

Large  cheekpouches  present.  Fur  may  be  soft  or  rather  rough,  but  seems  to 
me  to  vary  individually  rather  than  specifically.  Ear  moderately  large.  Hindfoot 
rather  broad,  with  six  plantar  pads;  the  three  central  digits  not  lengthened,  the 
outer  digits  not  reduced.  Forefoot  normal.  Tail  usually  or  always  longer  than 
head  and  body,  the  terminal  portion  pale  in  colour  as  a  rule,  the  tail  moderately 
haired.  In  the  living  animal,  when  walking,  the  tail  is  not  dragged  along  the 
ground,  but  always  held  erect  and  seems  to  be  used  as  a  sort  of  balancing  organ. 
The  stomach,  according  to  Tullberg,  is  very  complex,  and  the  caecum  enlarged. 
Alone  of  all  Muridae  examined  by  this  author  except  some  Madagascar  genera, 
the  tongue  is  stated  to  possess  three  papillae  circumvallatae,  instead  of  the 
usual  one.  Mammae  8  or  10  (Shortridge).  Tullberg  has  pointed  out  that  this 
genus  is  very  isolated  among  Murinae,  and  suggests  that  it  may  have  been 
derived  from  other  ancestors  than  the  remainder  of  the  Murinae,  a  view  which 
is  here  suggested.  It  seems  in  fact  that  the  molar  structure  is  alone  nearly 
sufficient  for  it  to  be  removed  to  a  subfamily ;  but  Saccostomus  and  Beamys,  as 
pointed  out  elsewhere,  parallel  it  to  a  certain  degree,  in  that  the  anterointernal 
cusp  is  reduced  (though  actually  suppressed  in  those  genera),  perhaps  on 
account  of  cheekpouches  being  present.    But  in  those  genera,  the  posterointernal 



Fig.   17.    Cricetomys  gambianus  gambiams    \\  aterhouse. 
B.M.  No.  32.8.1.23,  3         I 

Fig.   18.    Cricetomys  gambianis  gambianus,  Waterhouse. 

B.M.  No.  32.8.1.23,  S;    ■    I- 
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cusp  has  not  been  suppressed,  whereas  in  Cricetomys  it  is  absent.    The  genus 
seems  to  be  a  specialized  offshoot  of  some  very  generahzed  type. 

These  Rats  are  slow-moving,  good-tempered,  in  my  opinion,  considerably 
intelligent,  and  very  attractive  in  captivity.  They  have  good  captivity  lives, 
but  for  some  reason  have  not  yet  bred  in  this  country.  When  excited  or  pleased 
thev  make  a  chirruping  noise  reminiscent  of  a  canary. 

Fig.  ig.    CRiCETONn'S  gambianus  gambianus,  Waterhouse. 
Cheekteeth:  B.M.  32.8.1.23,  c^;  X  7. 

Forms  seen :  advciilor,  nnsorgei,  hiic/iaiiani,  cosensi,  cimclator,  dichrurus, 

dolichops,  elgonis,  cmini,  aatnbiamis,  grahami,  kenyensis,  Hberiae,  luteiis,  oliviae, 
osgoodi,  poensis,  proparator,  sanctus,  servorum,  viator,  vaughanjonesi  {Cricetomys 
emini  vaughanjonesi,  St.  Leger,  1937,  North  Rhodesia). 

I  am  quite  unable  to  distinguish  between  any  of  the  standing  "species," 
and  regard  all  forms  as  races  of  the  type. 

List  of  Named  Forms 

..    CRICETOMYS  GAMBI.-\NUS  G.AMBIANUS,  Waterhouse 
1840.    Proc.  Zool.  Soc.  London,  p.  2. 

Gambia,  W.  Africa. 
Synonym:  goliath,  Ruppell,  1842,  Mus.  Senckenb.  HI,  p.  114. 

z.    CRICETOIVrV'S  GAMBIANUS  LIBERI.AE,  Osgood 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  283. 

50  miles  inland  from  Monrovia,  Liberia, 

to — Living  Rodents — II 
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;.    CRICETOMYS  GAMBIANUS  DICHRURLS,  Osgood 
1910.  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  280. 

i\nambara  River,  S.  Nigeria. 

4.  CRICETOMYS  GAMBIANUS  OLIVIAE,   Dollman 
191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  258. 

Bomu,  N.  Nigeria. 

5.  CRICETOMYS  G.AMBIAXUS  SERVORUM,  Hinton 
1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  28S. 

Lagos,  Nigeria. 

(.,    CRICETOMYS  GAMBLWL  S  BUCHANANl,  Thomus  &  H.mon 
1921.    Nov.  Zool.  XXVIII,  p.  7. 

Famiso,  near  Kano,  N.  Nigeria. 

7.    CRICETOMYS  GAMBIANUS  POENSIS,  Osgood 

igio.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  279. 
Bubi  Town,  Bantabiri,  Fernando  Po. 

S.    CRICirrOMYS  GAMBIANUS  DOLICHOPS,  OsEond 
igio.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  280. 

Como  River,  70  miles  from  Gaboon. 

g.    CRICETOMYS  GAMBIANUS  LANGI,   Hatt 

1934.    Amer.  Mus.  Nov.  708,  p.  5. 
Faradje,  Upper  Uelle,  Congo. 

.    CRICETOMYS  fJAMBIANUS  EMINI.  Wroughton 
.Ann.  Mag.  Nat.  Hist.  8,  V,  p.  106. 

Gadda,  Monbuttu,  N.-E.  Congo. 

.    CRICETOMYS  GAMBIANUS  SANCTUS,  Hinton 

1919.    .Ann.  Mag.  Nat.  Hist.  9,  IV.  p.  286. 
Inkongo,  Sankaru,  Belgian  Congo. 

.    CRICETOMYS  GAMBIANUS  MICROTIS,   I.onnbtre 

Kungl.  Svenska  Vet.  Akad.  Handl.  Stockholm,  58,  art.  2.  p.  77. 
Masisi,  west  of  Lake  Kivu,  Central  .Africa. 

.    CRICETOMYS  GAMBIANUS  ANSORGEI,  Thomas 

1904.    .Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  412. 
Pungo  Andongo,  N.  Ajigola. 

CRICETOMYS  G.AMBIANUS  DISSIMIEIS,   Rochcbrunc 

1.SS5.    Bull.  Soc.  Philom.  7,  IX,  p.  86. 
Landana,  Cabinda,  N.  .Angola. 
Synonym:  tephriis,  Rochebrunc,  1885,  Bull.  Soc.  Philom.  7,  IX,  p.  S7. 

15.  CRIC1:T0MYS  GAMBIANUS  VI.ATOR,  Thomas 

1904.  .Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  413. 
Likangala,  Nyasaland. 

16.  CRICETOMYS  G.AMBIANUS  .ADVENTOR,  Thomas  &•  Wroughton 
1907.    Proc.  Zool.  Soc.  London,  p.  295. 

Coguno,  Inhambane,  Portuguese  E.  .Africa. 

17.  CRICETOMYS  G.\MBEANUS  CUNCT.ATOR,  Thomas  &  Wroughton 
1905.  Proc.  Zool.  Soc.  London,  p.  171. 

Tambarara,  Portuguese  E.  .Africa. 
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18.  CRICETOMYS  OAMBIANUS  HAAGNERI,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  252. 
Zoutspansberg,  Transvaal. 

19.  CRICKTOMV.S  GAMBI.ANUS  COSENSI,  Hinton 
1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  286. 

Zanzibar. 

20.  CRICETOMYS  GAMBIANUS  KENYENSIS,  Osgood 
1910.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  p.  9. 

South  side  of  Mt.  Kenya. 

21.  CRICETO.MYS  GAMBIANUS  LUTEUS,   Dollman 

igii.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  124. 
Igembi  Hills,  north-east  of  Mt.  Kenya. 

22.  CRICETOMYS  GAMBIANUS  RAINEYI,  Heller 

1912.    Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  15. 
Mt.  Gargues,  Matthews  Range,  Kenya. 

23.  CRICETOMYS  GAMBI.AN'US  ENGUVI,  Heller 
1912.    Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  16. 

Taita  Hills,  Kenya. 

24.  CRICETOMYS  GAMBIANUS  OSGOODI.  Heller 
1912.    Smiths.  Misc.  Coll.  LIX,  no.  16,  p.  16. 

Mazeras,  Kavirondo,  Kenya. 

25.  CRICETOMYS  GAMBIANUS  PROPAR.^TOR,  Wroughton 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  107. 

E.  Ruwenzori,  Uganda. 

26.  CRICETOMY'S  G.'^.MBIANUS  ELGONIS,  Thomas 
1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  198. 

South  face  Mt.  Elgon,  Kenya. 

27.  CRICETOMYS  G.AMBIANUS  GRAHAMI,  Hinton 
1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  283. 

Nuba  Mountains,  S.-E.  Sudan. 

28.  CRICETOMYS  GAMBIANUS  KIVUENSIS,  Lonnberg 

1917.    Kungl.  Svenska  Vet.  Akad.  Handl.  Stockholm,  58,  art.  2,  p.  75. 
Masisi,  Belgian  Congo. 

Genus  71.    PHLOEOMYS,  Waterhouse 

1839.    PHLOEOMYS,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  loS. 

Type  Species. — Mus  (Phloeotnys)  cumingi,  Waterhouse. 

Range. — Philippine  Islands:  Luzon,  Manila. 
Number  of  Forms. — Two. 

Characters. — Size  very  large,  easily  the  largest  member  of  the  subfamily, 
indeed  of  the  w  hole  family.    Head  and  body  length  485  mm. 

(Taylor),  or  perhaps  more.    Skull  highly  modified,  with  extremely  reduced 
bullae,  and  postorbital  process  present.    Cheekteeth  a  series  of  plain  straight 
transverse  plates. 
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Skull  with  short  broad  rostrum,  this  thick  and  heavy,  and  with  powerful 
supraorbital  ridges,  which  extend  far  backwards,  and  are  much  raised,  and  jut 

out  in  front  of  the  squamosals  to  form  large  postorbital  processes.  Tiie  inter- 
orbital  constriction,  which  is  not  well  marked,  is  placed  rather  far  back.  Between 

the  postorbital  ridges,  the  skull  is  deeply  depressed.  Occipital  region  strong, 
prominent,  but  narrow.  Paroccipital  process  long;  bullae  extremely  reduced. 
Basioccipital  between  them  broader  than  usual.  Palate  relatively  broad,  rather 
noticeably  sloping  downwards  posteriorly.  Incisive  foramina  shortened,  not 
approaching  the  toothrow.  Zygomatic  plate  broad,  slanting  backwards  a  little 
above;  infraorbital  foramen  abnormally  narrowed  both  above  and  below. 

Incisors  extremely  broad.  Zygoma  robust,  except  the  jugal  which  is  noticeably 
narrow  and  short.    Mandible  not  abnormal. 

Upper  molars  with  no  traces  of  cusps  in  the  small  series  examined,  the 
laminae  plain  and  straight,  perhaps  less  tightly  packed  together  than  is  usual; 

the  laminae  3 — 2 — 3,  the  posterior  lamina  of  M.3  shorter  than  the  others.  The 
third  lamina  of  M.i  and  M.3  is  as  broad  as  the  others,  suggesting  that  the 

posterointernal  cusp  may  have  been  present  originally.  In  the  lower  teeth, 
M.I  has  four  laminae,  the  first  narrower  and  rounded,  often  with  an  isolated 

island  in  the  centre;  the  fourth  confined  to  the  outer  side  of  the  tooth,  and 

perhaps  representing  the  terminal  heel  of  more  normal  Murinae.  M.3  with 
three  laminae,  the  posterior  also  confined  to  the  outer  side.  M.3  with  two 
laminae  of  nearly  equal  size. 

Fur  relatively  thick  and  soft  in  pallidiis,  harsher  in  the  type,  which  differs 
in  its  darker  colour.  Ear  small.  Feet  arboreal,  foreclaws  very  large;  D.3  and 

D.4  subequal  and  slightly  longer  than  D.3  and  D.5  in  the  forefoot;  D.5  of 

hindfoot  nearly  as  long  as  the  three  central  digits;  hallux  quite  long,  and  all 
digits  bearing  large  claws.  Tail  uniformly  haired,  but  not  bushy  (compare 
Crateromxs);  with  a  profuse  growth  of  stifl  hairs  throughout.  According  to 

Taylor  there  are  "mammae  i  —  i,  inguinal." 

Re.mark.s. — I'his  genus  is  usually  regarded  as  type  of  a  distinct  subfamily 
the  Phloeomyinae.  This  subfamily  was  erected  by  Alston, 

and  contained  also  Ncsokia.  Nesokia  is  less  specialized  than  Pliloeomvs  in 
dental  characters,  and  is,  moreover,  connected  by  Bandicota  with  more  normal 
Rats.  Although  I  have  seen  no  Phloeomys  with  unworn  teeth,  it  seems  safe  to 
assume  that  the  genus  is  descended  from  cuspidate  ancestors  like  the  rest  of 
the  Murinae,  and  it  would  be  an  interesting  fact  to  ascertain  whether  the 

young  show  any  signs  of  cusping  or  not.  Miller  &  Gidley  define  the  Phloeo- 

myinae as  "upper  cheekteeth  with  triserial  arrangement  of  elements  obscured  by 
flattening  out  of  each  trio  of  tubercles  to  form  a  single  detached  transverse 
lamina;  crowns  moderately  hypsodont;  braincase  relatively  small  and  auditory 

bullae  reduced;  external  form  heavy,  arboreal." 
But  Nesokia  approaches  the  present  genus  fairly  closely  in  molar  pattern; 

the  braincase  is  relatively  small  in  most  of  the  Indo-Malayan  and  Australasian 
Giant  Rats,  and  in  Craleroiiivs  more  so  than  in  the  present  genus;  the  bullae 
are  not  verv  much  more  reduced  than  in  some  species  of  Rattus,  Dacnomys, 
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Mallomys,  Hyomys  and  others,  and  the  shghtly  arboreal  characters  are  dupli- 
cated in  all  the  other  Oriental  Giant  Rats,  to  a  greater  or  lesser  degree. 

The  genus  is  referred  to  the  Murinae  by  Winge,  but  not  by  Tullberg. 

Tate  transferred  to  the  Phloeomyinae  all  the  complex-toothed  Rats  of  the 

Indo-Malayan.  They  were  regarded  as  "Muridae  with  complexly-folded 
molars"  (p.  612).  As  Phloeomys  is  the  most  strictly  simple-toothed  form  in  the 
whole  area,  the  name  at  least  is  singularly  inappropriate;  and  if  this  classification 

were  retained,  such  forms  as  Apodemus  must  be  regarded  as  a  Phloeomyine,  to 
mention  only  one. 

It  seems  that  Phloeomys,  though  extremely  specialized,  is  not  of  necessity 

much  more  distinct  from  the  main  Murine  stem  than  such  types  as  Cricetomys, 
etc.,  and  in  my  opinion  is  less  distinct  from  them  than  is  Anisomys. 

Compared  with  the  other  Giant  Rats,  Crateromys,  Mallomys,  Hyomys 
and  Cricetomys,  its  skull  is  noticeably  broad,  besides  being  larger;  all  these 

others  are  more  narrow-skulled  types.  The  dentition  of  course  differs  from 
them  all. 

Forms  seen :  cumiiigi,  pallidus. 

List  of  Named  Forms 

1.  PHLOEOMYS  CUMINGI,  Waterhouse 

1839.    Proc.  Zool.  Soc.  London,  p.  108. 
Luzon,  Philippine  Islands. 
Synonym:   (?)  etegans,  Cabrera,  1901,    Bol.  Real.  Soc.  Esp.  Hist.  Nat. 

p.  372.    Locality  unknown  (Philippines). 
(?)  albayensis,  Elera,  1895,  Cat.  Sist.  Faun.  Filipinas,  i,  p.  21 

(nom.  nud.). 

2.  PHLOEOMYS  PALLIDUS,  XchrinR 

1890.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  106. 
Luzon,  Philippine  Islands. 

A  Note  on  the  Genus  Diomys  of  Thomas 

The  genus  Diomys  was  erected  by  Thomas  in  1917  (Journ.  Bombay  Nat. 

Hist.  Soc,  XXV,  p.  203),  with  type  crumpi,  Thomas  (same  reference,  p.  204), 
from  Pareshnath,  flazaribagh,   Behar,   India. 

It  is  based  on  one  broken  skull,  with  much-worn  teeth,  the  external  char- 
acters of  which  are  not  known.  Apparently  nothing  more  has  been  heard  of  it. 

The  front  molar  is  stated  by  Thomas  to  lack  the  anteroexternal  cusp,  T.3 ;  but 
this  may  have  been  brought  about  by  wear,  as  in  very  old  age,  this  cusp  may 
become  more  or  less  untraceable  in  other  forms.  The  infraorbital  foramen 

appears  rather  narrow,  and  the  lower  incisors  long.  Thomas  compared  the 
skull  with  Millardia,  from  which  it  is  evidently  distinct.  It  may  be  that  it 
represents  a  valid  genus,  but  having  no  external  characters  to  compare  it  with 
other  genera,  and  no  undamaged  skull,  I  find  it  quite  impossible  to  include  it 
in  the  present  classification. 
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Gf.nera  Unrepresented  at  the  British  Museum 

African 
1.  NILOPEGAMYS,  Osgood 

1928.    Field  Mus.  Nat.  Hist.  Zool.  ser.  XII,  p.  185. 

Type. — A^.  phimheiis,  Osgood  (same  reference).    Tributary  of  Little  Abbai, 
Gojam,  Abyssinia. 

Described  as  related  to  the  Raltus  rats  of  Africa  (Mastoinvs,  etc.),  but 
modified  towards  aquatic  life.  Ear  small.  Hindfoot  enlarged,  about  27  per 
cent  head  and  body  length. 

2.  LEIMACOMYS,  Matschie 

1893.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  107. 

Type. — L.  biittneri,  Matschie  (same  reference,  p.  109).   Bismarckburg,  Togo, 
Dahomey. 

Tail  shortened.  Probably  most  nearly  allied  either  to  Steiitomvs  or 
Luphiiromys.    I  have  no  notes  on  its  dental  details. 

liido-Malav(i)i 

3.    MELASMOTHRIX,  Miller  &  Hollister 

1921.    Proc.  Biol.  Soc.  Washington,  XXXIV,  p.  93. 

Type. — Melasmolhrix  naso.  Miller  &  Hollister  (same  reference).    Rano  Rano, 
Middle  Celebes. 

Described  as  superficially  like  Ecliiotlirix  (if  so,  a  very  distinct  genus),  skull 
like  Echiothrix,  but  pterygoids  normal;  zygomatic  plate  situated  over  M.i. 
Head  and  body  125  mm.    Tail  shortened,  90  mm. 

4.  TRYPHOMYS,  Miller 

1910.    Proc.  U.S.  Nat.  Mus.  XXXVIII,  p.  399. 

Type. —  T.  achistus.  Miller  (same  reference).     Benguet,   Luzon,  Philippine 
Islands. 

Based  apparently  on  one  old  specimen;  the  most  noticeable  characters  from 
the  genus  description  are  that  the  infraorbital  foramen  is  large,  that  the  outer 
digits  of  the  hindfoot  are  much  reduced,  and  the  posterior  palate  said  to  be 
slightly  abnormal.    Mammae  (10)  as  in  Rattiis  rattiis  group. 

5.  TARSOMYS,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  453. 

Type. — T.    apooisis,     Mearns    (same     reference).     .Mindanao,     Philippine 
Islands. 

If  distinguishable  from  Ratliis,  it  will  be  on  a  character  ol  the  plantar  pads 
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of  the  hindfeet.    Much  work  remains  to  be  done  on  this  character  within  the 

genus  Rattiis. 

6.    LIMNOMYS,  Mearns 

1905.    Proc.  U.S.  Nat.  Mus.  XXVIII,  p.  451. 

Typk. — L.  sibiiamis,  Mearns  (same  reference,  p.  452).    Mount  Apo,  Min- 
danao, PhiUppines. 

Other  Forms: 
L.  mearnsi,  Hollister 

1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  324. 
Grand  Malindane  Peak,  Mindanao,  Philippines. 

L.  picittus,  Hollister 

1913.    Proc.  U.S.  Nat.  Mus.  XLVI,  p.  325. 
Mt.  Halcon,  Mindoro.  Philippines. 

F"rom  the  original  description,  this  genus  has  not  a  single  character  to 
distinguish  it  from  Rattus.  This  conclusion  is  apparently  reached  by  Thomas 
(Proc.  Zool.  Soc.  London,  1907,  p.  141). 

Australasian 

7.    LORENTZIMYS,  Jentink 

1911.    Nova  Guinea,  9,  p.  174. 

Type. — Lorentzimys  nouhiiysii,  Jentink. 

I.    LORENTZIMYS  NOUHUY.SII,  Jentink 

191 1.    Nova  Guinea,  9,  p.  174. 
Bivak  II,  Upper  Noord  River,  Dutch  New  Guinea. 

This  was  described  and  has  passed  into  current  literature  as  a  jumping  species, 
though  Mr.  Tate  told  me  that  in  his  opinion  the  foot  is  probably  scansorial. 

From  Riimmler's  key,  it  does  not  appear  to  be  very  widely  distinguishable  from 
Rattus,  but  the  toothrows  from  the  few  measurements  given  by  Riimmler 

appear  to  be  nearly  as  Macruromys  (i.e.  strongly  reduced),  the  palatal  foramina 
are  said  to  be  shortened,  the  skull  short,  broad  and  deep,  the  ear  large,  and  the 
tail  tufted.    The  size  is  small,  about  85  mm. 

In  a  group  as  large  as  this,  it  is  quite  impossible  for  me  to  include  any  genus 
in  the  key,  unless  I  have  actually  seen  it,  so  I  am  compelled  for  the  present 
not  to  offer  further  remarks  on  the  above  seven  named  genera. 

MURINAE: 

SPECIAL  WORKS  OF  REFERENCE 

Tate,  Some  Muridae  of  the  Indo-.\ustralian  Region,  Bull.  Amer.  Mus.  Nat.  Hist. 
LXXII,  VI,  p.  SOI,  1936. 

Miller,  Catalogue  Mammals  Western  Europe,   1912,  p.  791;    Apodemus,  Micromys, 
Rattus,  Mus,  Acomys. 

VrNOGR.\Dov,  Rodents  of  U.S.S.R.,   1933,  Les   Mammiferes   de   I'U.R.S.S.   10,    Les 
Rongeurs. 

Wrouchton,  Indian  Mammal  Sur\ey,  Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  783, 
1919. 
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RCmmler,  Die  Systematik  und  Verbreitung  dcr  Muriden  Ncuguineas,  Mitt.  Zool.  Mus. 
Berlin,  1938,  23,  Heft  i,  pp.  1-297. 

F.  Wood  Jones,  Mammals  of  South  Australia,  1923-5. 
HoLLiSTER,  East  African  Mammals  in  U.S.  Nat.  Mus.  1919,  Smiths.    Inst.    U.S.   Nat. 

Mus.  99,  part.  II,  Rodentia,  Lat,'omorpha  &  Tubulidentata,  p.  i. 
St.  Leger,  Key  to  genera  of  .African  Rodentia,  Proc.  Zool.  Soc.  1931,  p.  958. 
TuLLBERG,    Ueber   das    System    der    Nagetiere,    1899.    Also    a    paper,    Muriden    aus 

Cameroons  (Nova  Acta  Reg.  Soc.  Upsal.,  3,  XVI,  1893). 
Thom.'^s,  numerous  papers,  many  of  which  have  been  already  referred  to  when  dealing 

with  the  separate  genera.    Specially  may  be  mentioned,   1898,  Trans.  Zool.  Soc. 
London,  XIV,  p.  378;  on  Mammals  obtained  by  Mr.  John  Whitehead  during  his 
recent  expedition  to  the  Philippines. 

Shortridge,  Mammals  of  South-west  Africa,  Heinemann,  London,  1934,  vol.  I  includes 
Rodentia. 

BR-iZENOR,  Mem.  Nat.  Mus.  Melbourne,  no.  8,  p.  74,  1934.    Revision  of  Notoinys. 

Subfamily  RHYNCHOMYINAE 
1896.    Thoma.s;    Muridae,  Rhynchomyinae. 

Geogr.\phical  Distribution. — Philippine  Islands;   "High  Mountains  of 
Central  Northern  Luzon." 

NuMBHR  OF  Genera. — One. 

Characters. — Cheekteeth  |,  so  reduced  as  to  he  nearly  invisible  to  the 
naked  eye,   and  appearing  practically   functionless.    Upper 

incisors  extremely  reduced.    Rostrum  greatly  elongated. 

Remarks. — The  teeth  of  this  genus  are,  so  to  speak,  "too  far  gone"  for  any 
one  to  be  able  to  say  with  certainty  whether  the  form  belongs 

to  the  Murinae,  a  genus  of  which,  Echioilirix,  closely  resembles  this  genus 

in  the  e.xtraordinary  cranial  characters,  or  to  the  Hydromyinae,  many  of  which 
reseinble  Rhvnchomys  in  the  molar  formula  of  |.  On  this  account  I  think  a 

subfamily  must  be  retained  for  it. 
Thomas  transferred  Ecliiotlirlx  to  this  subfamily,  but,  as  I  have  remarked 

elsewhere,  Echiothrix  has  the  dentition  ot  quite  a  normal  member  ol  the 
Murinae,  and  the  similarity  of  skull  between  this  genus  and  Rhynchomys  may 

very  well  be  the  result  of  convergent  evolution. 

Genus  I.    Rf I YXCHOMYS,  Thomas 

1895.    Rhynchomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  160. 

Type  Species. — Rhvnchumys  soricoidcs,  Thomas. 

Range. — Monte  Data,  Luzon,  Philippine  Islands. 

Xi'.MBER  OF  Forms. — One. 

Characters. — Skull  highly  abnormal  on  account  of  the  greatly  elongated 
rostrum.    Nasals  with  the  anterior  end  projected  upwards. 

No  supraorbital  ridges  present,  and  little  interorbital  constriction.    Occipital 
region  of  skull  upstanding,  though  not  ridged     Zygomatic  plate  very  narrow, 
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slanting  evenly  backwards  from  its  lower  border.  Bullae  relatively  small. 

Zygoma  narrow,  jugal  short.  Mandible  with  well-developed  coronoid  process, 
the  jaw  narrow  and  long.  Incisive  foramina  long,  with  two  grooves  running 
from  their  posterior  ends  to  the  centre  of  the  palate.  In  front  of  the  minute 
teeth,  there  are  two  ridges,  one  on  each  side,  running  forwards  along  the  outside 

of  the  palate ;  Thomas  suggests  that  these  may  be  used  for  biting.  No  enclosed 

pterygoid  fossae.  Upper  incisors  minute;  lower  incisors  less  reduced,  sharp, 
but  extremely  slender.  Cheekteeth  j,  extremely  small;  M.i  about  twice 

the  size  of  I\1.2.    They  appear  more  or  less  simple  basin-shaped  in  form. 
Fur  soft.  Muzzle  long.  Tail  shorter  than  head  and  body,  moderately 

haired.  Feet  not  abnormal;  D.5  hindfoot  longer  than  hallux,  considerably 
shorter  than  the  three  central  digits. 

Compared  with  Echiothrix,  the  skull  is  less  robust,  while  the  coronoid  process 
is  not  reduced. 

Forms  seen :  soricoides. 

List  of  N.\iMed  Forms 

I.    RHYNCHOMYS  SORICOIDES,  Thomas 

1S95.    .Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  160. 
Mt.  Data,  Luzon,  Philippine  Islands. 

Subfamily  HYDROMYINAE 
1896.  Thomas:    Muridae,  Hydromyinae. 
1899.  Tullberg:   Muridae,  Murini,  part. 
1918.  Miller  &  Gidley:    Muridae,  Hydromyinae. 
1924.  Winge:   Muridae,  Alurini,  part,  Hydromyes. 
1928.  Weber:   Muridae,  Hydromyinae. 

Geogr.\phic.^l  Distribltion. — The  Australasian  region,  from  New  Guinea 
to  Tasmania;  and  the  Philippine  Islands 

(Luzon). 

NiMBER  of  Genera. — Eight,  one  of  which  is  not  represented  in  the  British 
Museum.    The    genus    Crunomys,    which    is    often 

referred  to  this  subfamily,  has  been  dealt  with  in  the  Murinae. 

Ch.\r.\cters. — Like  the  Murinae,  but  cheekteeth  more  simple,  the  laminae 
more  or  less  basin-shaped  (the  pattern  probably  originally 

derived  from  a  Murine  pattern  in  which  the  outer  row  of  the  upper  molars 
becomes  suppressed).  Infraorbital  foramen  usually  large,  and  round ;  zygomatic 
plate  much  narrowed,  typically  (always  except  Xeromys)  not  cut  back  above, 
but  nearly  straight  anteriorly.  M.§  absent  or  vestigial.  Bullae  small.  In 
many  cases  external  form  much  modified  for  aquatic  life. 

Key  to  the  Ge.\f.r\  of  Hydromyin.\e 

(not  including  the  genus  Pseudohydromys  which  is  not  represented  in  London) 

External  form  much  modified  for  aquatic  life.    Hindfeet  extremely  en- 

larged.   Skull  modified,  of  aquatic  form  (tendency  towards  hea\-y 
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tiattened  braincase,  great  interorbital  constriction,  etc.,  as  seen  also 

in  the  Neotropical  Cricetine  aquatic  Rats,  Ichthyomys,  etc.).    Cheek- 
teeth |. 

Ear  vestigial.    Tail   with   highly   developed  swimming-fringe.    Molars 
smaller.    (Incisors  narrow)  Crossomys 

Ear  not  vestigial.    Tail  with  less  developed  swimming-fringe.    Molars 
large. 

Braincase  heavier;  frontals  less  constricted;  incisive  foramina  much 

shortened.    Incisors  narrow.  P.'^rahydromys 

Braincase     lighter;     frontals    normally     more     constricted;     incisive 
foramina  less  shortened ;  incisors  heavier.  Hydromys 

Ivxternal    form    not    modified    tor    aquatic    life.    Hindfeet    not    enlarged. 
Skull  less  modified.    (Ear  normal.) 

Upper    incisors    not    strongly    pro-odont.    Lower   incisors    not   much 
lengthened.    Incisive  foramina  less  shortened. 

Nasals  normal.    Hindfeet  much  narrowed  and  lengthened,  suggesting 
a  saltatorial  type.     Zygomatic  plate  Hydromyine,  not  cut  back 
above.    Cheekteeth  ;|.  Leptomys 

Nasals  slightly   shortened   anteriorly.    Hindfeet   normal.    Zygomatic 

plate  ]\Iurine,  slightly  cut  back  above.    Cheekteeth  'i.         Xeromys 
Upper  incisors  strongly  pro-odont.    Lower  incisors  lengthened.   Incisive 

foramina  strongly  shortened.    (Nasals  shortened  anteriorlv.) 

Cheekteeth  3.  Cjirotomys 

Cheekteeth  "..  Cel.'VENOMYS 

1  think  that  with  representative  material,  the  last-named  would  not  prove 
generically  distinct  from  C/notoiiivs. 

Genus  i.    HYDROMYS,  Geotfroy 

1804.    Hydromys,  Geoffroy,  Bull.  Sci.  Soc.  Philom.  Paris,  III,  93,  p.  253. 

Type  Species. — Hydromys  chrysogaster,  Geotfroy. 

Range. — Australia  (evidently  with  a  wide  range,  and  including  Tasmania), 
New  Guinea,  Aru   Islands,   Key  Islands,   New   Britain,   Waigeu 

Island  and  Goodenough  Island  (D'Entrecasteaux  group). 
Number  of  Forms. — Fourteen  are  recognized  by  Riimmler. 

Characters. — Skull  modified  for  aquatic  life.  Nasals  shortened  anteriorly. 
Frontals  excessively  constricted;  braincase  narrower  than  in 

Parahydromys  and  Crossomys,  lighter.  Supraorbital  ridges  not  developed,  or 

barely  traceable.  Dorsal  profile  of  skull  flattened.  Bullae  very  small,  basi- 
occipital  correspondingly  broad.  Incisive  foramina  rather  short,  considerably 
in  front  of  toothrows.  Toothrows  tend  to  converge  anteriorly.  Incisors  rather 

long,    and    heavy.    Zygomatic    plate    relatively    very    narrow,    slightly   curved 
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inwards  anteriorly,  quite  different  from  that  of  normal  Murinae.  A  strong 
massetcr  knob  present  at  lower  border  of  infraorbital  foramen ;  this  foramen  is 

large,  nearly  of  even  width,  scarcely  narrowed  below,  but  less  open  than  in 

Parahydromys  and  Crossomys.  Mandible  without  special  peculiarities.  Cheek- 
teeth 5;  molars  large;  M.i  considerably  larger  than  M.2.  The  laminae  in  M.i 

take  the  form  of  basin-shaped  lobes,  the  centre  of  each  lobe  being  occupied  by 
a  deep  depression,  the  inner  side  of  the  first  two  laminae  with  a  rather  prominent 

cusp,  which,  however,  wears  down.  Third  lamina  in  I\I.i  smaller  than  the 

anterior  two.  The  outer  side  of  the  first  two  laminae  also  has  a  cusp  present. 
\1.2  with  one  main  lamina,  placed  posteriorly,  with  a  small  circular  heel  at  the 

back  originally  formed  by  a  small  outer  re-entrant  fold,  which  appears  to  wear 
out.  In  front  of  this  lamina  is  a  small  lobe  representing  probably  T.i  of  M.2 

of  normal  Murinae.  In  the  lower  series,  M.2  has  two  roughly  equal-sized 
lobes;  M.i  has  two  lobes,  the  anterior  larger  than  the  posterior. 

Externally  modified  for  aquatic  life,  though  much  less  highly  than  Cross- 
omys. Ear  much  less  reduced  than  in  that  genus,  though  small.  Forefoot  with 

four  functional  digits,  D.3  the  longest;  the  forefoot  is  very  small  compared  to 
the  hindfoot.  Hindfoot  very  broad  and  large,  with  five  digits,  the  outer  two 
shortest;  D.3  and  D.4  subequal  and  longest.  Fur  thick  and  soft.  Tail  rather 

shorter  than  head  and  body  as  a  rule,  well  haired  throughout  its  length.  Size 

largest  of  subfamily.  The  webbing  of  the  digits  of  the  hindfeet  is  moderately- 
developed.    Mammae  o — 2=4  (Thomas). 

Riimmler  regards  all  named  forms  as  races  of  one  species;  the  material 
examined  tends  to  support  this  view. 

Forms  seen:  beccarii,  caurinus,  chrysogaster,  esox,  fulvolavatus,  fuliginosus, 
illuteus,  longmani,  melicertes,  naiiticiis,  reginae. 

List  of  Named  Forms 

1.  HYDROMY.S  CHRYSOG.'^STER  CHRYSOGASTER,  Geoffroy 
1804.    Bull.  Sci.  Soc.  Philom.  Paris,  93,  p.  254. 

Bruni  Island,  D'Entrecasteaux  Canal,  Tasmania. 
Synonym:   hucogaster,  Geoffroy,   1804,   Bull.  .Sci.   Soc.  Philom.  Paris, 

93,  p.  254.    He  Maria,  Tasmania. 
apicalis,  Kuhl,  1820,  Beitrag,  p.  60. 
flaviveiiter,  Owen,  1840—5,  Odontography,  p.  26. 
fulvogaster,  Jourdan,  1837,  C.R.  Acad.  Sci.  Paris,  5,  p.  523. 
fulvoveiiter,  Cuvier,  1837,  Ann.  Sci.  Nat.  2,  8,  p.  372. 

2.  HVURDMYS  CHRYSOGASTER  FUL\OL.AVATL"S,  Gould 
1853.    Mamm.  Austr.  Ill,  pi.  25. 

River  Murray,  S.  Australia. 
Synonym:    lutrilla,    Gould,    1853,     Mamm.    Austr.    I,    p.    xxxvi,    ex 

Macleay  MS.    Sydney,  New  S.  Wales. 
3.  HYDROMYS  CHRYSOGASTER  IT  LIGINOSUS,  Gould 

1853.    Mamm.  Austr.  Ill,  p.  27. 

King  George's  Sound,  W.  Australia. 
4.  HYDRO.MYS  CHRYSOCJASTER  CAURIM  S.  Thomas 

1909.    .Ann.  Mag.  Nat.  Hist.  8,  IV.  p.  197. 

Parry's  Creek,  Wyndham,  N.-\V.  .Australia. 
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5-    HVUROMYS  C-HRYSCX;ASTER  LAVVNHNSIS,  Trouehtoii 
1935.    Rec.  Austral.  Mus.  XIX,  no.  4,  p.  253. 

Lawn  Hill  Creek,  N.-W.  Queensland. 

6.  HYDROMYS  CHRYSOGASTER  LONGMANI.  Thomas 

ig23.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  171. 
Ravenshoc,  N.  Queensland. 

7.  HYDROMYS  CHRYSOGASTER  REGINAE.  Thomas  &  DoUman 

igoq.    Proc.  Zool.  Soc.  London  (1908),  p.  789. 
Inkemian,  Queensland. 

.S.    HYDROMYS  CHRYSOGASTER  M1;LICERTES.  Thomas 

11)21.    .Ann.  Mag.  Nat.  Hist.  9.  VIII,  p.  430. 
Melville  Island,  N.  Australia. 

u     HYDROMYS  CHRYSOGASTER  GROOTENSIS,  Trouchton 

1935.    Rec.  .Austral.  Mus.  XIX,  no.  4,  p.  252. 
Groote  Eylandt,  N.  Australia. 

10.    HYDROMYS  CHRYSOGASTER  MOAE,  Troughton 

1 035.    Rec.  Austral.  Mus.  XIX,  no.  4,  p.  254. 
Moa  Island,  Torres  Straits. 

u.    HYDROMYS  CHRYSOGASTER  NALTICUS,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  429. 
Dobo,  Aru  Islands. 

12.  HYDROMYS  CHRYSOCIASTI- R  BKCCARH,  Peters 
1875.    Ann.  Mus.  Civ.  Stor.  Nat.  Cienova,  VI,  p.  303. 

Kei  Island. 

13.  HYDROMYS  CHRYSOGASTER  ESOX,  Thomas 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  324. 

Port  Moresby,  British  New  Guinea. 
Synonym:   eso.x  iUiitnis,  Thomas,   1922,  Ann.  Mag.  Nat.  Hist,  g,  IX, 

p.  264.     Idenberg  River,  N.  Dutch  New  Guinea. 

14-    HYDROMYS  CHRYSOGASTER  NEOBRITT.A.NICUS,  Tate  &  Archbold 

1935.    Amer.  Mus.  Nov.  S03,  p.  S. 
Bainings,  Balayang,  Wide  Bay,  New  Britain;  .Solomon  Islands. 

Genus  2.    PARAHYDROiMYS,  Poche 

1906.    Parahydromys,  Poche,  Zool.  Anz.  XXX,  p.  326.    To  replace 
igo6.    LiMNOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  325.    (Not  of  Meams.) 
1906.    Drosomys,  Thomas,  Proc.   Biol.  Soc.  Washington,  XIX,  p.   199.    (To  replace 

Limiiomys,  Thomas.) 

Type  Specii-s. — Liiiiimnivs  asper,  Thomas. 

Range. — New  (Juinc-a;  originally  described  from  Mount   Gayata;  subse- 
quently known  from  other  localities,  including  Dutch  New  Guinea. 

Number  of  Fokms. — One. 

Characters. — Compared   with   Hydromvs,   the   nasals  appear  even   more 
shortened  anteriorly;  the  frontals  are  less  constricted,  though 

with  no  supraorbital  ridges;  the  braincase  is  extremely  heavy,  much  broader. 
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Incisors  weaker,  narrow.  Incisive  foramina  relatively  shorter,  more  or  less 

confined  to  the  premaxillae.  Infraorbital  foramen  broader,  its  base  more  at 

right  angles  with  ascending  branches,  so  that  if  it  were  not  considerably  higher 
than  wide,  its  base  would  form  the  base  of  a  square.  Masseter  knob  at  base 

of  infraorbital  foramen  poorly  developed.  Bullae  very  small.  Molars  as  in 

Hydromys. 
Tail  considerably  longer  than  head  and  body,  well  haired.  Ear  medium. 

Hindfoot  much  larger  than  forefoot ;  but  webbing  of  digits  apparently  little 

developed.    Mammae  o — 2=4. 
According  to  Tate,  Stein  remarks  that  the  genus  occurs  in  rocky  places  in 

the  forest  high  on  the  mountains,  and  is  independent  of  water.  It  is  interesting 
if  this  genus  is  not  aquatic,  as  it  appears  to  be  specialized  towards  aquatic  life 
in  quite  a  similar  manner  to  Hydromys,  if  a  little  less  extremely. 

Riimmler  in  his  revision  of  the  Muridae  of  New  Guinea  synonymizes  this 

genus  with  Hydromys.    I  think  it  is  sufficiently  distinct  to  stand  as  a  valid  genus. 
Forms  seen :  asper. 

List  of  Named  Forms 

I.    PARAHYDROMYS  ASPER,  Thomas 

1906.  Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  326. 
Mt.  Gayata,  Richardson  Range,  British  New  Guinea. 

Genus  3.    CROSSOMYS,  Thomas 

1907.  Crossomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  70. 

Type  Species. — Crossomys  moticktotii,  Thomas. 

Range. — Described  from  Serigina,  Brown  River,  North-east  British  New 
Guinea. 

Number  of  Forms. — One. 

Characters. — Braincase  very  large,  smoothly  rounded  and  hea\y;  frontals 
rather  more  constricted  than  in  Parahydromys;  not  or  faintly 

ridged.  Bullae  extremely  small.  Toothrow  situated  far  forward  in  skull. 

Incisive  foramina  of  medium  length,  less  reduced  than  in  Parahydromys. 
Infraorbital  foramen  very  large,  shaped  like  that  of  Parahydromys.  Masseter 
knob  at  its  base  well  developed.  Zygomatic  plate  very  narrow.  Incisors 
evidently  narrow.  Molars  f ,  relatively  small,  more  reduced  than  in  the  two 
allied  genera. 

External  form  extremely  modified  for  aquatic  life.  Hindfoot  with  five  digits, 
the  bases  of  which  are  webbed.  Tail  longer  than  head  and  body,  fully  haired, 

its  under  surface  with  a  well-developed  swimming-fringe,  which  divides  into 
two  rows  of  hairs  near  the  body.  Forefoot  extremely  small,  with  four  functional 
digits.  Ear  practically  untraceable.  Thomas  was  of  the  opinion  that  the  genus 
represents  the  most  highly  specialized  aquatic  Rodent. 

Riimmler  regards  the  genus  as  a  synonym  of  Hydromys.  I  think  that  there 
is  not  the  slightest  doubt  that  Crossomys  represents  a  very  distinct  genus.    The 
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vestigial  ear  and  the  smaller  molars  appear  to  be  its  main  characters;  the  skull 
also  has  quite  a  different  aspect  from  that  of  Hydromys,  hut  is  more  like  that  of 
Parahvdromys,  which  is,  however,  least  modified  for  aquatic  life  of  the  three 

genera. 
Forms  seen :  inoiicktoiii. 

List  of  Named  Forms 

1.    CROSSOMYS  MONCKTONI,  Thomas 

1907.    Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  72. 
Serigina,  Brown  River,  N.-E.  British  New  Guinea. 

Genus  4.    CHROTOMYS,  Thomas 

1895.    .\nn.  Mag.  Nat.  Hist.  6,  XVI,  p.  161. 

Type  Species. — Chrotomxs  Khitchcadi,  Thomas. 

Range. — Luzon,  Philippine  Islands. 

Number  of  Forms. — One. 

Characters. — Not  modified  for  aquatic  life.  Rostrum  long,  nasals  short- 
ened anteriorly.  Frontals  moderately  constricted,  not  de- 

veloping ridges  apparently.  (Three  skulls  seen  only.)  Bullae  small.  Braincase 
rather  broad.  Incisive  foramina  very  short,  situated  about  halfway  between  the 
front  of  the  toothrows,  and  the  incisors.  Zygoma  much  narrowed;  jugal  short. 
Infraorbital  foramen  narrow,  little  wider  above  than  below;  without  a  masseter 

knob  at  its  lower  border.  LIpper  incisors  broad,  strongly  pro-odont.  Lower 
incisors  much  lengthened.  Cheekteeth  |,  M.3  vestigial.  Upper  molars  like 

Hydromys,  but  the  third  lobe  of  M.i  is  smaller,  and  there  is  a  well-marked 
extra  lobe  at  the  back  of  M.2.  Lower  teeth  like  Hydromys,  except  for  the 

presence  of  a  minute  third  molar.  Muzzle  long.  Ears  medium.  Fur  thick, 
with  a  prominent  yellowish  middorsal  stripe  which  extends  forwards  to  the 
forehead  present.  Tail  relatively  short,  fairly  well  haired.  Hindfoot  narrow, 
though  less  so  than  in  Leptomys.  D.5  short,  hardly  reaching  past  base  of  D.4. 
Forefoot  normal. 

Forms  seen:  uliitchcadi. 

List  of  Named  Forms 

I.    CHROTOMYS  WHITEHEAD!,  Thomas 

1S95.    .Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  161. 
Mt.  Data,  Luzon,  Philippine  Islands. 

(ienus  5.    CELAENOMYS,  Thomas 

1S9S     Trans.  Zoo!.  .Soc.  London,  XIV,  p.  390. 

Type  Species. — Xcrumys  silacciis,  Thomas. 

Range. — Luzon,  Philippine  Islands. 

Number  of  Forms. — One. 
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Characters. — Skull  essentially  as  in  Chrotomys.    Molars  |,  perhaps  a  little 
smaller  than  in  Chrotomys,  but  like  the  two  anterior  teeth  of 

C/irotomys  in  pattern.    External  characters  like  Chrotomys,  but  without  a  mid- 
dorsal  stripe. 

Two  skulls  only  have  been  seen.  It  is  probable  that  with  a  larger  series, 
the  genus  would  be  not  generically  separable  from  Chrotomys.  I  think  little 
importance  should  be  attached  to  the  presence  or  absence  of  M.3  in  this  group, 
as  when  present  the  tooth  is  at  the  point  of  suppression,  and  sufficient  specimens 
have  never  been  taken  to  show  whether  it  is  a  constant  character,  or  whether,  as 
perhaps  in  the  Bathyergine  genus  Heterocephahis,  l\1.3  with  age  becomes  shed. 

Forms  seen:  silaceus. 

List  of  N.mvied  Forms 

I.    CELAENOMYS  SILACEUS,  Thomas 

1893.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  161. 
Mt.  Data,  Luzon,  Philippine  Islands. 

Genus  6.    LEPTOMYS,  Thomas 

1897.    Leptomys,  Thomas,  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XVIII,  p.  610. 

Type  Species. — Leptomys  elegans,  Thomas. 
Range. — New  Guinea. 

Number  of  Forms. — Two. 

Characters. — Nasals  normal,  projecting  forwards  to  level  of  incisors. 
Little  interorbital  constriction  present  in  skull,  and  no 

Supraorbital  ridges  in  the  few  seen.  Incisive  foramina  considerably  less  reduced 
than  in  Chrotomys,  though  short  and  not  approaching  M.i.  Zygoma  narrow, 
and  jugal  short.  Zygomatic  plate  narrow;  infraorbital  foramen  rather  larger 
than  in  Chrotomys,  and  without  masseter  knob. 

Cheekteeth  §;  M.i  of  the  upper  series  like  Chrotomys,  the  depressions  deep, 
the  third  lobe  reduced.  M.2  like  Chrotomys;  iM.3  very  small.  Lower  teeth 
originally  with  high  cusps,  more  Murine  than  in  allied  genera,  though  evidently 

simplifying  with  wear.    Incisors  not  pro-odont. 
Mammae  o — 2=4.  Ear  medium.  Form  less  thickset  than  in  Chrotomys. 

Tail  subequal  in  length  to  head  and  body,  scaly,  very  poorly  haired.  Hindfoot 
narrow  and  lengthened,  the  three  centre  digits  considerably  longer  than  D.5, 
which  is  slightly  longer  than  the  hallux.    Forefoot  normal. 

Forms  seen:  elegans. 

List  of  Named  Forms 

1.  LEPTOMYS  ELEGANS,  Thomas 
1897.    Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XVIII,  p.  610. 

British  New  Guinea. 

2.  LEPTOMYS  ERNSTMAYRI.  Rummler 

1932.    Das  Aquarium,  VI,  p.  135. 
Saruwaged  Mountains,  Huon  Peninsula,  New  Guinea. 
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Genus  7.    XEROMYS,  Thomas 

1889.    Xeromys,  Thomas,  Proc.  Zool.  Soc.  London,  p.  248. 

Type  Species. — Xeromys  myuides,  I'homas. 
Range. — Queensland. 

Number  of  Forms. — One. 

Characters. — Form  Mouselike.  Cheekteeth  5.  Skull  with  little  inter- 
orbital  constriction;  nasals  rather  shortened  anteriorly;  no 

supraorbital  ridges;  braincase  rather  hea\'}';  bullae  small.  Incisive  foramina  of 
medium  length,  not  approaching  M.i.  Incisors  thick,  inclined  to  be  slightly 

pro-odont,  the  upper  ones  of  the  type  skull  orange,  the  lower  ones  white.  Infra- 
orbital foramen  and  zygomatic  plate  more  Murine  than  in  other  genera;  the 

zygomatic  plate  very  slightly  cut  back  above.  Cheekteeth  with  in  the  upper 
series  M.i  nearer  Cbrotomys  than  Hydromys,  but  differing  from  the  former  in 
that  the  third  lobe  is  about  as  large  as  the  first  and  second;  M.2  with  short 

inner  front  lobe,  as  usual,  and  the  posterior  lobe  well  developed,  with  a  small 

heel.  M.I  lower  with  two  lobes,  the  anterior  one  w'ith  a  small  inner  and  outer 
fold  in  the  front  portion,  M.2  two-lobed.  M.2  upper  is  rather  simpler  than 
in  Chrotomxs. 

Mammae  o — 2=4.  Tail  a  little  longer  than  head  and  body,  not  well  haired. 
Hindfeet  normal,  but  D.5  relatively  short.    D.^  forefoot  considerably  reduced. 

Only  one  skin  and  skull  seen. 
Forms  seen:  myoides. 

List  of  Named  Forms 

I.    XKROMYS  MYOIDES,  Thomas 

1889.    Proc.  Zool.  Soc.  London,  p.  24S. 
Port  Mackay,  Queensland. 

(Genus  not  represented  in  London) 

I.    PSEUDOHYDROMYS,  Rummkr 

1934.     Zeitschr.  fi'ir  Saugetierk.  9,  p.  47.    From  New  Guinea. 

Type. — Pseiidohvdioinys  murinus,  Riimmler. 

I.    PSEUDOHYDROMYS  MURINUS,  Rummler 
1934.    Zeitschr.  filr  Saugetierk.  9,  p.  48. 

Morobe,  Mt.  Misim,  N.-E.  New  Guinea. 

This  is  from  description  a  small  Mouse  (head  and  body  91),  with  apparently 

simple  H\drum\s-\\k.t  molars  (cheekteeth  3),  the  external  form  not  modified 

for  aquatic  life,  and  as  figured  by  Riimmler,  the  incisors  not  pro-odont,  and 
the  zygomatic  plate  as  in  Hydromys  (i.e.  not  resembling  that  of  Xeromys). 

From  Riimmler's  measurements,  the  hindfoot  is  proportionately  shorter  than  in 
Leptomys.    The  form  seems  well  difl^erentiated  from  other  genera. 
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HYDROMYINAE: 
SPECIAL  WORKS  OF  REFERENCE 

Tate,  1936,  Bull.  Amer.  Mus.  Nat.  Hist.  LXXII,  p.  642.    Some  Muridae  of  the  Indo- 
Australian  Region. 

RCmmler,    1938,    Die   Systematik  und  Verbreitung   der  Muriden   Ncuguineas.    Mit- 
teilung.  aus  dem  Zool.  Mus.  Berlin,  Band  23,  Heft,  i,  pp.  1-297. 

Subtamily  DENDRO.MYINAE 

1896.    Thomas:    Muridae,  Dendromyinae,  part,  included  Z)eomj-s. 
1899.    Tullberg:    Muridae,  Murini,  part. 

1918.    Miller  &  Gidley :   Muridae,  Dendromyinae  (but  their  diagnosis  included  "manus 
with  only  three  functional  digits,"  which  appears  to  restrict  the  group  to  Dendromus 
only;   they  do  not  give  a  list  of  genera). 

1924.    Winge:    Murini,  Mures,  part. 
1928.    Weber:   Muridae,  Murinae,  part. 

The  group  is  called  Dendromurinae  bv  G.  M.  Allen  in  his  Check  List  of 
African  Mammals  (1939). 

Geographical  Distribution. — Africa,  south  of  the  Sahara. 

Number  of  Genera. — As    here    understood,    five.    (The    unrepresented 
Leimacomys,  Matschie,  which  has  been  listed  with 

the  Murinae,  may  belong  here.) 

Characters. — Like  the  Murinae,  but  with  the  inner  row  of  cusps  of  the 
upper  cheekteeth  becoming  more  reduced,  so  that  there  is 

only  one  functional  inner  cusp  present  on  the  first  and  second  molars.     M.| 
vestigial. 

Remarks. — The  genera  referred  to  this  group  might  perhaps  be  referred 
to  the  Murinae,  as  it  will  be  seen  that  neither  Tullberg  nor 

Weber  retain  this  subfamily.  Miller  &  Gidley  regard  it  as  the  most  primitive 

group  of  their  Muridae,  with  the  triserial  arrangement  of  the  cusps  of  the  upper 

molars  "not  fully  developed."  The  opposite  view  is  taken  here,  namely,  that 
the  primitive  triserial  arrangement  has  become  much  reduced.  To  this  group 
have  been  added  Beamys  and  Saccostomus.  Though  genera  like  these  might 
be  ancestral,  1  have  already  given  my  reasons  for  retaining  them  in  the  Murinae 
when  dealing  with  that  group  ;  moreover,  if  they  are  placed  in  this  subfamily, 
it  seems  that  Cricetomys  probably  should  be  also. 

Of  the  genera  retained  here  in  the  subfamily,  Dendromys  and  Steatomys 

appear  very  closely  allied  to  each  other,  though  the  former  has  become  specialized 
for  arboreal  life,  and  has  lost  its  fifth  finger,  and  appears  about  to  lose  the  claw 
of  the  fifth  hindtoe  (or  in  many  species  has  lost  it). 

Notwithstanding  its  many  extreme  specializations,  such  as  loss  of  hallu.x, 
abnormal  form  of  skull,  specialized  posterior  palate,  and  its  rather  generalized 
complex  teeth,  I  think  Malacothrix  is  a  near  ally  of  these  genera.  Whether 

Prionomys  has  evolved  independently  a  similar  arrangement  of  cusps  of  molars. 
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and  much  reduced  3\I. 3,  is  not  clear;  certainly  its  molars  are  not  like  those  of  the 

above-mentioned  genera  in  many  characters,  and  the  cusps  recall  those  of 
Oenomys  in  their  strong  enlargement.  Pctromvscus  is  referred  to  the  Dendro- 
myinae  by  Hinton,  and  is  retained  here  ;  but  I  am  not  altogether  convinced  that 

this  group  of  small  Mice  is  not  another  South  African  representative  of  the 
Cricetinae ;  in  many  ways  their  molars  seem  to  me  to  be,  at  least  in  the  adult, 

very  similar  to  many  forms  of  that  subfamily,  and  very  unlike  those  of 
Dendromyinae  as  here  understood. 

Key  to  tiik  Genera  of  Dendromyinae 

Intraorbital  foramen  enlarged,  but  without  conspicuous  ridging  of  outer 
border,  and  without  masseter  knob.  Cheekteeth  with  cusps  abnormally 

raised  up,  the  rows  separated  by  deep  valleys ;  upper  incisors  pro-odont. 
(Manus  with  four,  pes  with  five  digits.)  Prionomys 

Infraorbital  foramen  when  enlarged  with  outer  border  conspicuously 

ridged,  and  with  strong  masseter  knob.  Cheekteetii  with  cusps  never 

abnormally  raised  up.    Upper  incisors  not  pro-odont. 

Infraorbital  foramen  as   in   normal   Aluridae.    (Alanus   with  four,   pes 
with  five  digits.)  Petromyscus 

Infraorbital  foramen  enlarged,  its  outer  border  prominently  ridged;  a 
large  masseter  knob  present  at  its  lower  border. 

Hindfoot  with  four  digits  only,  the  hallux  suppressed.  Pterygoid 
fossae  unusually  broad,  and  posterior  nares  extremely  narrow. 
Cheekteeth  narrowed;  frontals  abnormally  constricted.   Malacothrix 

Hindfoot  with  five  digits,  the  hallux  retained.  (Not  combining 
cranial  characters  as  noted  above.) 

Forefoot  with  three  digits.    Tail  long,  prehensile,    (Pygmy  arboreal 
forms.)  Dendroimus 

Forefoot  with  four  digits.    Tail   relatively  short.    Not  specialized 
for  arboreal  life.  Steatomys 

Genus  i.    DENDROMUS,  Smith 

1829.    Dendromus,  Smith,  Zool.  loum.  IV,  p.  43S. 
igi6.    PoEMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVIII.  p.  238.    (Dendromus  iiiclaiinth, 

Smith.) 

IQ16.    Chortomys,  Tliomas,   Ann.   Mag.   Nat.   Hist.   8,   XVIII,   p.   238.    ( Dciidroinys 
loiali,  de  Winton.)    Valid  as  a  suiiLjenus. 

Type  Species. — Dendromus  ty/iiciis.  Smith  =  Mus  iiusufiivlas,  Brants. 

Range. — African:  Abvssinia,  Kenya,  Uganda,  Tanganyika;  Congo,  Camer- 
oons,  Nigeria;  Angola,  South-west  Africa,  Rhodesia,  Nyasaland, 

South  Africa. 
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Number  of  Forms. — About  forty-four. 

Characters. — Very  small.  Skull  with  considerable  intcrorbital  constric- 
tion; braincase  round  and  moderately  large.  Supraorbital 

ridges  rarely  traceable.  Incisive  foramina  broad,  long,  reaching  usually  about 
the  level  of  the  middle  of  M.i.  Palate  broad.  Bullae  relatively  large.  Infra- 

orbital foramen  very  large,  the  zygomatic  plate  narrow,  hut  well  tilted  upwards; 
a  prominent  masseter  knob  present.  Upper  incisors  compressed,  one-grooved. 

Cheekteeth  rather  narrow;  M.3  minute.  M.i  with  '1.2  and  T.3,  narrow 
and  close  together;  T.4,  5  and  6  representing  the  second  lamina,  the 

inner  cusp  (T.4)  small;  T.8  and  9  representing  the  last  lamina,  and  some- 
times traces  of  a  fourth  outer  posterior  cusp.  M.2  with  a  vestigial  T.3 ;  the 

other  cusps  as  in  the  posterior  laminae  of  M.i.  Sometimes  an  extra  cusp 
in  front  of  the  front  lamina  in  M.i  is  present.  Lower  incisors  plain;  cheek 
teeth  with  M.3  small;  M.2  often  noticeably  large,  as  large  sometimes  as 
M.i;  the  pattern  evidently  not  highly  abnormal,  and  not  far  removed  from 
the  Murine  type. 

Manus  with  three  digits  only,  D.5  suppressed  entirely  as  a  rule.  Hindfoot 
with  very  short  hallux,  D.5  nearly  as  long  as  the  three  central  digits,  and  often 
clawless;  its  claw  when  present  is  minute.  Tail  long,  said  to  be  prehensile, 
and  not  well  haired.  A  middorsal  stripe  may  be  present  or  absent;  or  in 
D.  lovati  there  are  three  stripes  on  the  back. 

Thomas  divided  the  genus  into  three  subgenera : 

Dendromus  s.s.:  back  single-striped  (or  without  stripe),  D.5  of  hindfoot 
retaining  the  vestigial  claw. 

"Poemys"  like  Dendromus  cranially  and  dentally,  but  D.5  of  hindfoot  without chw. 

Chortomys:  back  three-striped;  D.5  of  hindfoot  said  to  have  a  minute 
claw  (though  in  some  specimens  it  seems  to  be  suppressed);  upper 
profile  of  skull  is  strongly  reminiscent  of  the  abnormal  condition  of 
Malacothrix  (excessive  interorbital  constriction,  widely  spreading 
zygomata,  etc.). 

There  appears  to  be  some  difference  of  opinion  at  the  moment  as  to  the 

limits  of  "Poewj.f"  and  Dendromus.  For  instance,  G.  M.  Allen  \isx.s  why tei,  ruddi, 
ochropus,  acraeus  and  lineatus  as  Poemys,  whereas  Hollister  states  they  are  all 
Dendromus.  Shortridge,  1934,  gives  generic  rank  to  Poemys  because  of  its 

"many  differences  both  in  structure  and  habits"  (as  observed  in  South  .\frica). 
There  appears,  however,  to  be  no  doubt  that  Poemys  is  a  synonym  of  Dendromus. 
It  is  possible  that  the  possession  of  the  minute  claw  or  the  nail  may  be  an  age 

character.  There  are  unquestionably  far  too  many  distinct  "species"  standing 
at  present  in  this  genus. 

.According  to  Shortridge,  there  are  8  mammae  present  in  the  genus. 

I'orms  seen:  acraeus,  ansorgei,  concinnus,  e.voneratus,  haymani,  insignis, 
jamesoni,  kivu,  lineatus,  lorati,  mesomelas,  mystacalis,  melanotis,  messorius,  major, 
nigrifrons,  nyikae,  nyasae,  pecilei,  ruddi,  shortritigei,  lulturnus,  uhytei. 



3o8  DENDROMUS 

List  of  Named  Forms 

Subgenus  Deiuhumus,  Smith 

1.  DENDROMUS  MKSOMELAS  MKSOMELAS.   Brants 

1827.    Het  geslacht  der  Muizen,  p.  122. 
Cape  of  Good  Hope,  near  Zondags  River. 
Synonym:    lypiciis,  Smith.  Zool.  Journ.  4,  p.  43Q,  1829. 

ayresi,  Roberts,  1913,  Ann.  Transv.  Mus.  IV,  p.  83.     Pondo- 
land. 

2.  DENDROMUS  MESOMELAS  MAJOR.  St.  Leser 

1930.  Ann.  Mag.  Nat.  Hist.  10,  VI,  p.  622. 
Ssanukanu  Village,  Grootfontein  district,  S.-W.  Africa. 

3.  DENDROMUS  JAMESON!  JAMESONI,  Wroughton 
1910.    Ann.  Ma«.  Nat.  Hist.  8,  III,  p.  247. 

Zoutspansberg,  Transvaal. 

4.  DENDROMUS  JAMESONI   PONGOLENSIS,  Roberts 
1931.  .Ann.  Transv.  Mus.  XIV,  p.  232. 

I'ongola  River,  15  miles  west  of  Manaba,  N.  Zululand. 

5.  DENDROMUS  ANSORGEI,  Thomas 
1905.    Ann.  Mag.  Nat.  Hist,  7,  XVI,  p.  173. 

Caconda,  lienguella,  Angola. 

6.  DENDROMUS  LEl'COSTOMUS,  Monard 
1932.  Bull.  Soc.  Neuchatel.  Sci.  Nat.  57,  p.  55. 

Caluquembe,  Benguella,  Angola. 

7.  DENDROMUS  N^'ASAE,  Thomas 
1916.    .Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  241. 

Nyika  Plateau,  N.  Nyasaland. 

S.    DENDROMUS  INSIGNIS  INSIGNIS,  Thomas 

1903.    Ann.  Mac.  Nat.  Hist.  7,  XII,  p.  341. 
Nandi,  Kenya. 

9.  DENDROMUS   INSIGNIS  KIVU,  Thomas 
1916.    .Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  242. 

Buhamba,  Kivu  region,  Congo. 

10.  DENDROMUS  INSIGNIS  PERCEVAI.I,  Heller 

1912.    Smiths.  Misc.  Coll.  LIX,  16.  p.  5. 
Mt.  Gargues,  Matthews  Range,  Kenya. 

11.  DI:NDR0MI  S  INSIGNIS  ABYSSINICUS,  Osgood 

1936.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  235. 
East  slope  of  Mt.  Albasso,  Chilalo  Mountains.  .Arusi,  .Abyssinia. 

12.  DENDROMIS  LUNARIS,  (Jsgood 

1936.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  235. 
Kalongi,  Butangu  Valley,  western  slope  of  Mt.  Ruwenzon,  Uganda. 

13.  DI-NDROMLS  MESSORU  S,  Thomas 
1903.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  340. 

Efulen,  Cameroons. 
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14.  DENDROMUS  OREAS,  Ossood 

1936.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  236. 
South-west  side  of  Mt.  Cameroon,  Cameroon  Mandate,  British  Nigeria. 

15.  DENDROMUS  WHYTICI  WITVTEI,  Wroughton 

1909.  Ann.  Mag.  Nat.  Hist.  8,  HI,  p.  247. 
Fort  Hill,  Nvasa. 

16.  DENDROMUS  WHYTEI  PALLESCENS,  Osgood 

1910.  Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  2,  p.  7. 
Ulukenya  Mountains,  Kenya. 

17.  DENDROMUS  WHYTEI  CAPITIS,  Heller 

igi2.    Smiths.  Misc.  Coll.  LIX,  16,  p.  6. 
Mt.  Lololokwi,  Matthews  Range,  Kenya. 

i8.    DENDROMUS  RUDDI,  Wroughton 

1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  275. 
Malakisi,  Mt.  Elgon. 

19.  DENDROMUS  ACRAEUS,  Wroughton 

1909.  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  541. 
Kirui,  Elgon,  Kenya. 

20.  DENDROMUS  OCHROPUS,  Osgood 

1910.  Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  2,  p.  6. 
Lake  Elemenleita,  Kenya. 

21.  DENDROMUS  LINEATUS,  Heller 

1911.  Smiths.  Misc.  Coll.  LVI,  17,  p.  4. 
Rhino  Camp.  Lado  Enclave,  S.  .Sudan. 

22.  DENDROMUS  PUMILIO,  Wagner 

1841.    Miinch.  Gel.  Anz.  XII,  p.  437. 
Cape  Colony. 

23.  DENDROMUS  MEL.ANOTIS  MELANOTIS,  Smith 

1834.    South  Afr.  Quart.  Joum.  H,  p.  158. 
Port  Natal,  S.  Africa. 

Synonym:    suhtitis,  Sundevall,  Ofvers.  Kongl.  Svenska.  Vet.  .\k.  Forh. 
Stockholm,  3,  5,  p.  120,  1846. 

24.  DENDROMUS  MELANOTIS  BASUTICUS,  Roberts 

1927.    Rec.  Albany  Mus.  3,  p.  484. 
Basutoland,  S.  Africa. 

25.  DENDROMUS  MELANOTIS  CHIVERSI,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  116. 
Vlakfontein,  Parys  District,  Orange  Free  State. 

26.  DENDROMUS  MEL.ANOTIS  THORNTONI,  Roberts 

1931.    Ann.  Transv.  Mus.  XIV,  p.  231. 
Port  Elizabeth,  E.  Cape  Province. 

27.  DENDRO.MUS  MELANOTIS  CAPENSIS,  Roberts 

1931.    Ann.  Transv.  Mus.  XIV,  p.  232. 
Wolseley,  Cape  Province. 

28.  DENDROMUS  MEL.ANOTIS  PRETORIAE,  Roberts 

193 1.    .\nn.  Transv.  Mus.  XIV,  p.  232. 
Rietondale,  Pretoria. 
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20.    DENDROMUS  LON'GICAl'DATUS,  Roberts 
1913.    Ann.  Transv.  Miis.  IV,  p.  83. 

Tzaneen  Estate,  Transvaal. 

JO.     DICNDRO.MUS  CONCINNl'S.  Thomas 
1926.    Proc.  Zool.  Soc.  London,  p.  2og. 

Otjumbumbi,  Cuncnc  River,  S.-W.  .Africa. 

ji.     DKNDROML'S  ARKNARR'S,   Roberts 
1024.    .\nn.  Transv.  Mus.  X,  p.  71. 

S.  Africa ;   no  locality  given. 

32.  DENDROMU.S  ANGOLKNSIS.  Roberts 

1929.  Ann.  Transv.  Mus.  XIII,  p.  115. 

Angola. 

33.  DENDROMUS  NYIKAE.  Wroughton 

1909.  .Ann.  Mag.  Nat.  Hist.  8,  III,  p.  248. 

Nyika  Plateau,  Xyasaland. 

34.  DENDROMUS  NAIROBAE,  Osgood 

1910.  Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  7. 
Nairobi,  Kenya. 

35.  DENDROMUS  MYST.\UAEIS.  HcurImi 

1S63.    Verb.  Leop.  Carol.  Akad.  Ill,  p.  5. 
Central  Abyssinia. 

:,(,.    DENDROMUS  PALl.IDUS,   Houclm 

1863.    Verb.  Leop.  Carol.  Akad.  Ill,  p.  5. 

Tigre,  Abyssinia. 

37.    DENDROMUS  NIGRIFRONS  NIGRIFRONS,  True 

1892.    Proc.  U.S.  Nat.  Mus.  XV,  p.  462. 
Kilimanjaro,  E.  Africa. 

3S.    DENDROMUS  NIGRIFRONS  SPECTABILIS.   Heller 

191 1.  Smiths.  Misc.  Coll.  LVI,  17,  p.  3. 

Rhino  Camp,  Lado  Enclave. 

3,1.    DENDROMUS  NIGRIFRONS  VULTURNUS,  Thomas 

igi6.    .Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  242. 
Chirinda  Forest,  Melsetta,  Rhodesia. 

40.  DENDROMUS  NIGRIFRONS  SHORTRIDCJEI.  St.  Leser 

1930.  Ann.  Mag.  Nat.  Hist.  10,  VI,  p.  622. 

Ssanukanu  Village,  Grootfontein  district,  S.-\V.  Afri 

41.  DENDROMUS  H.AYMANI,   Hati 

1934.     .Anier.  Mus.  Nov.  708,  p.  13. 
Mboga,  Belgian  Congo. 

4;.    DENDR(.)MUS  PECII.EI,  Milne-Edwards 
18S6.    Rev.  Scient.  .\ii,  p.  16. 

W.  Africa. 

43.    DENDROMUS  EXONERATUS,  Thomas 

1918.    .Ann.  Mag.  Nat.  Hist.  9,  II,  p.  59. 
Panyam,  Bauchi  Province,  N.  Nigeria. 
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Subgenus  Churtomys,  Thomas 

44.    DENDROMUS  LOVATI,  dv  Winton 
1899.    Proc.  Zool.  Soc.  London,  p.  986. 

Managasha,  near  Addis  Ababa,  Abyssinia. 

Genus  2.    STEATOMYS,  Peters 

1846.    STEATOMYS,  Peters,  Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  258. 

Type  Species. — Steatomys  pratensis,  Peters. 

Range. — African:  Sudan,  Kenya,  Tanganyika;  Congo;  Nigeria;  Gold 
Coast;  -Angola;  Portuguese  East  Africa,  South-west  Africa,  South 
Africa. 

Number  of  Forms. — Twenty-five. 

Characters. — Skull  with  rather  pointed  rostrum,  moderate  interorbital 
constriction,  no  supraorbital  ridges  (or  these  can  sometimes 

be  traced).  Infraorbital  foramen  very  large,  and  zygomatic  plate  narrow,  as  in 

Dendromus;  conspicuous  masseter  knob  present;  bullae  large.  Jugal  long. 
Incisive  foramina  as  in  Dendromus.  Upper  incisors  grooved,  lower  incisors 
plain.  Cheekteeth  similar  to  those  of  Dendromus,  tending  to  become  laminate 
with  wear. 

Form  thickset.  Fur  soft.  Foreclaws  sometimes  rather  large;  functional 
digits  four  in  manus,  five  in  pes;  the  digits  normal  in  proportions.  Tail  short, 
about  half  head  and  body  length  as  a  rule,  rather  well  haired. 

Forms  seen :  aquilo,  bocagei,  cuppedius,  caurinus,  gazellae,  jacksoni,  loveridgei, 
minutus,  muanzae,  pentonyx,  pratensis,  stvalius,  wnbratus. 

The  forms  seen  divide  quite  clearly  into  two  groups,  the  type  and  allies, 
smaller  forms,  adult  normally  under  100  mm.  head  and  body,  and  the  bocagei 
group,  more  heavily  built  forms,  in  which  the  head  and  bodv  length  of  the  adult 

is  usually  over  100  mm.,  including  caurinus,  bocagei,  jacksoni,  and  more  doubt- 

fully gazellae,  a  little-known  form  with  rather  larger  bullae  than  is  usual  in  the 
genus.  It  must  be  noted,  however,  that  I  have  not  seen  many  of  the  named 
forms. 

Shortridge  writes:  "The  remarkable  fatness  of  Steatomys,  connected  with 
prolonged  hibernating  habits,  is  characteristic  of  the  genus,  and  without  parallel 

among  other  South  African  Rodents."  He  states  that  the  mammae  arc 
3—2  =  10. 

List  of  Named  Forms 

pratensis  Group 

..    .STEATOMYS  PR.JVTENSIS  PR.ATENSIS,  Peters 
1846.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  258. 

Mozambique. 
Synon>Tn:   edulis,  Peters,   1852,   Reisc    nach    Mossambique :   Saugeth. 

p.  163. 
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2.  STKATOMYS  PRATF.NSIS  MAUNH

 NSIS.  Roberts 

in72.    Ann.  Transv.  Mus.  XV,  p.  II. '-'  Shorobe,  Maun  district,  Ngamiland. 

3.  STKATOMYS  PRATENSIS  KASAI
CUS,  Hatt 

iQ-!j      \mer.  Mus.  Nov.  no.  708,  p.  I5-. 
,934.    --^ni  Luluabourg,  Kasa.  district,  Belgian  Congo. 

4.  STi:.\TOMYS  SWALIUS  SWALIU
S,  Thomas 

,926.    Proc.  Zool.Soc.  London,  p_  300. 

Ondongwa,  Ovamboland,  b.-\\  .  Atnc
a. 

,.    STEATOMYS  SWALIUS  UMBR^^
TLS,  Thomas 

,9-.6'    Proc.  Zool.  Soc.  London,  p.  30I- ^  N.-W.  Ovamboland,  on  Cunene  River. 

b.    STKATOMYS  LOVERIDGEI,  Th
omas 

1919.    .Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  33- Lumbo,  Mozambique. 

7.    STEATOMYS  PENTONYX,  Scl
atur 

I  Sag.    Ann.  S.  African  Mus.  I,  P-  ̂ o^- 

Cape  Flats,  near  Cape  Town. 

K     STE.\TOMYS  MINLTUS,  Thomas 
 S:  \Vrou«hton 

,noc      Ann   Mac.  Nat.  Hist.  7,  XVL  P-  i74- 1905.    Ann.        1^^  QuiUenges,  Benguella,  Angola. 

r,.  STEATOMYS  MLANZAE,  Kersh
aw 

1923.  Ann.  Mag.  Nat.  Hist.  9,  XH,  p.  5
35- 

^  ̂   Nyambita,  Mwanza,  Tanganyika. 

10     STEATOMYS  PARVUS.  Rhoads
 

1896.    Proc.  Acad.  Nat.  Sci.  Philadelphi
a,  p.  529- 

^  Rusia,  Lake  Rudolf,  Abyssinia. 

11.    STEATOMYS  AQUILO,  Thomas 
 &  Hmton 

1923.    Proc.  Zool.  Soc.  London,  p.  264
. 

Jebel  Marra,  Darfur,  budan. 

,2.    STE.VrOMYS  CUPPEDIUS,  Tho
mas  &:  Hmton 

1920.  Nov.  Zool.  xxvn,  p.  318- 
Kano,  N.  Nigeria. 

hocagci  (jroup 

13.    STE.-\TOMYS   HOCAGEI,  Thomas 

i8q-.    Ann.  Mag.  Nat.  Hist.  6,  X,  p.  264. 
Caconda,  Angola. 

,4.    STEATOMYS  JACKSONI,  Hayman 

,935.    Proc.  Zool.  Soc.  London    p^930. ^■^'  Wenchi,  Ashanti,  Gold  Coast. 

,v    STE.\TOMYS  CAURINUS,  T
homas 

,9,2."Ann.  Mag.  Nat.  Hist,  8,  IX,  p^  271. 
Panyam  Plateau,  N.  Nigeria. 

,6.    STEATOMYS  GAZELLAE,  Tho
mas  &  H.iit..n 

,Q2^     Proc.  Zool.  Soc.  London,  p.  265. 1923-    rro  ^3„^t,uras,  Bahr-el-Ghazal,  Sudan. 
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Not  seen,  and  not  allocated  to  Group 

17.  STEATOMYS  KREBSII   KREBSII,  Peters 
1852.    Reise  nach  Mossambique:  Saugeth.  p.  165. 

Cafifraria,  S.  Africa. 

18.  STEATOM\S  KREBSII  OR.'\NGIAK,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  116. 

Orange  Free  State. 

19.  STEATOMYS  KREBSII  TRANSVAALEXSIS,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  117. 

Witfontein,  Randfontein,  Transvaal. 

20.  STEATOMYS   KREBSII   K-A.L.\H.\RICUS,  Roberts 

1932.    Ann.  Transv.  Mus.  XV,  p.  i. 
Central  Kalahari,  25  miles  west  of  Damara  Pan. 

21.  STEATOMYS  CHIVERSI   CHIVERSI,  Roberts 

1 93 1.    .'Vnn.  Transv.  Mus.  XIV,  p.  233. 
Blood  River,  Natal. 

22.  STE.'VTOMVS  CHIVERSI   TONGENSIS,  Roberts 
1931.    Ann.  Transv.  Mus.  XIV,  p.  233. 

Manaba,  X.  Zululand. 

23.  STE.ATOMYS  OPIML'S,  Pousargues 
1894.     Bull.  See.  Zool.  XIX,  p.  131. 

Balao,  Reg.  Dakoas,  Congo. 

24.  STEATOMYS  NATALENSIS,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  117. 
Berg\ille,  Natal. 

23.    STEATOMYS  ATHI.  Heller 

1910.    Smiths.  Misc.  Coll.  LIV,  p.  3. 
Ulukenia  Hills,  Athi  Plains,  Kenya. 

It  is  very  probable  that  too  many  species  are  recognized  in  this  genus. 

Genus  3.    MALACOTHRIX,  Wagner 

1843.    MALACOTHRIX,  Wagner,  Suppl.  Schrebers  Saugeth.  Ill,  p.  496. 

Type  Species. — Otoinys  typkus.  Smith. 

Range. — South  Africa,  South-west  Africa. 

Number  of  Forms. — Six. 

Characters. — Skull  highly  abnormal,  with  extreme  interorbital  constric- 
tion, such  as  not  seen  elsewhere  in  Murinae,  and  rarely  in 

the  present  group ;  rostrum  \erv  narrow  (and  interorbital  region  no  wider  than 
the  rostrum);  braincase  shortened,  rounded,  slanting  downwards  posteriorly. 

Zygomata  ven,'  widely  spreading.  Toothrow  placed  rather  far  forwards  in  the 
skull.  Palate  extremely  broad,  the  mesopterygoid  roofed  in  by  bone,  something 
after  the  manner  of  Acomys,  only  the  pterygoid  fossae  are  much  broader,  and 

deeper,  than  in  that  genus,  and  tend  less  to  meet  anteriorly.    Bullae  medium. 
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Incisive  foramina  large  and  long,  reaching  about  the  middle  of  M.i,  and 

extending  forward  to  the  incisors.  Zygoma  rising  abruptly  anteriorly  to  a 
considerable  height;  zygomatic  plate  tilted  strongly  upwards,  with  much 
enlarged  masseter  knob,  which  slants  abruptly  outwards.  The  ridge  of  this  is 
continued  upwards,  the  whole  outer  side  of  the  enlarged  infraorbital  foramen 

being  prominently  ridged.  Upper  incisors  compressed,  one  grooved.  Upper 
cheekteeth  extremely  narrow,  complex;  M.i  long,  with  an  extra  cusp  in  front 

of  T.2;  T.2  and  T.3  approximately  equal;  T.i  not  entirely  suppressed  in  some 
cases,  and  appearing  as  a  minute  cusp.  The  second  lamina  of  M.i  with  three 
cusps;  the  third  lamina  with  two  main  cusps,  and  a  small  extra  outer  posterior 
one.  The  laminae  of  the  cheekteeth  appear  less  packed  together  than  is  usual. 
I\1.2  with  T.3,  and  the  second  and  third  laminae  like  those  of  M.i.  M.3  minute. 

Lower  incisors  plain.  M.3  lower  at  vanishing  point.  The  pattern  of  M.i  and 

M.2  is  evidently  originated  from  a  Detidromus-likc  pattern,  but  sometimes 
in  age  tends  to  become  more  or  less  prismatic  owing  to  the  cusps  ceasing 
to  be  opposite  each  other,  but  alternating,  and  then  the  lower  molars  take  on  a 

Cricetine  pattern,  with  quite  wide  spaces  separating  the  cusps.  Mandible  nf)t 
abnormal. 

Fur  of  a  peculiar  quality.  Ear  large.  Hindfoot  extremely  narrow,  relatively 
long,  with  four  digits  only;  alone  of  all  Muridae  this  genus  has  lost  the  hallux; 
D.5  not  much  shorter  than  D.2,  3  and  4.  Tail  well  haired,  relatively  strongly 
shortened.  Sole  of  hindfoot  hairv.  Manus  with  four  functional  digits.  Mammae 

8  (Shortridge). 
Forms  seen:  tvpicus,  egeria. 

List  of  Named  Forms 

1.  MALACOTHRIX  TYPICUS  TYPICUS,  Smith 

1S34.    South  Afr.  Quart.  Joum.  ii,  p.  148. 
District  of  Graaff  Reinet,  S.  Africa. 

2.  AI.M.ACOTHRIX  TYPICL'S  FRYI,  Roberta 
191 7.    Ann.  Transv.  Mus.  V,  p.  268. 

Klipriviersorg,  Krugersdorp  district,  Trans\aal. 

3.  MALACOTHRIX  TYPICU.S  MOLOPLNSIS,  Roberts 

1933.    Ann.  Transv.  Mus.  XV,  p.  266. 
8  miles  west  of  Pitsani,  Molopo  River,  Bechuanaland. 

4.  MALACOTHRIX    I'YPICLS  KALAHARICLS,   Huberts 
1932.    .Ann.  Transv.  Mus.  XV,  p.  10. 

Kuke  Pan,  Central  Kalahari. 

^.     .MALACOTHRIX  TYPICL'S  DAMARI'.NSIS.   R„birts 
1932.     .Ann.  Transv.  Mus.  XV.  p.  10. 

Gobabis,  S.-W.  Africa. 
(..    MALACOTHRIX  TYPICUS  EGKRIA.  Thoinas 

1926.    Proc.  Zool.  See.  London,  p.  301. 
Ondong\va,  Central  Ovamboland. 

The   " Malacothrix  albicaiidattis"  of  Trouessart,   iilhiiaudalus,   Desmarest, 
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1820,  Desm.  Mamm.,  p.  438,  is  regarded  by  G.  M.  Allen  as  a  Mystromys 
(Cricetinae). 

Genus  4.    PRIONO.MYS,  Dollman 

1910.    PRION0^^V'S,  Dollman,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  226. 

Type  Species. — Prionomys  batesi,  Dollman. 
Range. — African:  Cameroons. 

Number  of  Forms. — One. 

Characters. — As  remarked  above,  this  genus  may  not  be  closely  allied  to 
Dendromus,  Steatomys  and  Malacothrix.  Braincase  extremely 

heavy,  rostrum  relatively  short;  supraorbital  ridges  traceable.  Zygomata  widely 
spreading.  Zygomatic  plate  narrow,  but  well  tilted  upwards.  Infraorbital  fora- 

men much  widened,  jugal  broad,  long.  Incisive  foramina  relatively  short. 

Palate  very  broad.  Bullae  not  large.  Upper  incisors  inclined  to  be  pro-odont. 
Upper  cheekteeth  with  cusps  much  raised  up  and  thickened,  of  Oenomji-type, 
the  rows  of  cusps  separated  from  each  other  by  deep  valleys.  M.i  with  the 
cusps  numerically  as  Dendromus;  the  whole  of  the  inner  side  of  the  tooth  is 
broadly  curved  round,  on  the  centre  of  which  cur\ature  appears  a  strong  T.4. 
M.2  with  T.3  small,  all  cusps  on  second  lamina,  and  third  lamina  evidently 
with  only  one  functional  cusp.  M.3  at  the  point  of  becoming  suppressed. 
Lower  cheekteeth  with  M.3  small,  but  less  reduced  than  in  the  upper  jaw;  a 
deep  valley  separates  the  two  main  rows  of  cusps.  Mandible  well  ridged,  with 
coronoid  process  low,  far  forward. 

Fur  soft.  Tail  long,  poorly  haired  (its  describer  suggests  the  tail  may  be 

prehensile);  D.5  of  hindfoot  long,  hallux  also  well  developed,  probably  oppos- 
able, though  retaining  a  small  claw;  the  hindfoot  arboreal.  Manus  with  D.5 

shortened.    Two  skulls  seen  onlv. 
Forms  seen:  batesi. 

List  of  Named  Forms 

I.    PRIONO.MYS  B.^TESI,  Dollman 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  22S. 
Bitye,  Ja  River,  Cameroons. 

Genus  5.    PETROMYSCUS,  Thomas 

1926.    PETROMYSCUS,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  179. 

Type  Species. — Praomys  collinus,  Thomas  &  Hinton. 

R.\nge. — South-west  Africa. 

Number  of  Forms. — Four. 

Characters. — Skull  with  broad  flattened  braincase,  and  moderate  inter- 
orbital  constriction.    Palate  broad.    Incisive  foramina  well 

open,  long.    Zygomatic  plate  more  or  less  straight  anteriorly,  the  infraorbital 
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foramen  not  abnormal.  Upper  incisors  compressed.  M.3  much  reduced  in 
the  upper  series.  The  cheekteeth  have  been  fully  described  by  Hinton,  Aim. 

Mag.  Nat.  Hist.  9,  XVII,  p.  175,  1926.  He  refers  the  genus  to  the  Den- 
dromyinae,  and  it  is  accordingly  retained  here.  The  molars  seem  to  me  to 

differ  rather  markedly  from  both  Murinae  and  Dendromyinae.  The  re-entrant 
folds,  or  spaces  between  the  laminae,  appear  to  play  a  much  more  important 
part  in  the  pattern  than  in  any  member  I  have  seen  of  the  other  two  subfamilies. 
The  posterior  lamina  of  M.i  and  M.2  appears  more  or  less  doubled,  or  twisted 

round  on  itself.  The  lower  molars  are  like  those  of  Mvstromys  (Cricetinae). 
Indeed,  as  I  have  suggested  above,  it  occurs  to  me  that  this  genus  may  belong 
to  that  subfamily. 

Externally  with  no  special  peculiarities;  fur  rather  soft;  small;  tail 
moderately  haired;  hindfoot  with  D.5  lengthened,  and  hallux  not  reduced. 

Mammae  o — 2=4  or  i — 2  =  6.    In  P.  shortridgei,  either  formula  may  be  present. 
Forms  seen:  bruchiis,  collhnis,  monticidaris,  shortridgei. 
There  does  not  seem  to  be  verv  much  difference  between  the  named  forms, 

except  monticidaris,  which  is  verv  distinct,  having  much  narrowed  posterior 
nares,  and  shorter  ears. 

List  01-  Named  For.ms 

culliiius  Group 

1.  PETROMYSCUS  COLLINLS  COLLINL'S.  Thomas  &■  Hinion 
1925.    Proc.  Zool.  Soc.  London,  p.  237. 

Karibib,  S.-W.  .Africa. 

2.  PKTROMYSCUS  COLLINUS  BRLX'HUS.  Th„mas  S;  Hint.m 
1925.  Proc.  Zool.  Soc.  London,  p.  238. 

Great  Brukaros  Mountain,  S.-W.  .Africa. 

•;.    PETROMYSCUS  SHORTRIDGEI,  Thomas 
1926.  Proc.  Zool.  .Soc.  London,  p.  302. 

Cunene  Falls,  X.-\V.  Ovamboland,  S.-\V.  .Africa. 

nioiiticiilaris  Group 

4.    PETROMYSCUS  MONTICUL.ARIS,  Thcmas  &  Hinmn 
1925.    Proc.  Zool.  Soc.  London,  p.  23S. 

Great  Brukaros  Mountain,  near  Berseba,  S.-\^^  Africa. 

Subfamily  DEOMYINAE 
1 888.    Thomas:    Muridae,  Deomyes. 
1S96.     Thomas:    Muridae,  Dendromyinae,  part. 

Geographical  DisTRiBrxioN. — Central  .Africa :  the  Congo  Basin. 

Number  of  Genera. — One. 

Characters. — Zygomatic  plate  abnormally  narrowed,  and  completely 

beneath  the  infraorbital  foramen  (parallel — Graphiurinae). 
Infraorbital  foramen  nearly  as  wide  as  high,  not  narrowed  below.  Cheekteeth 
as  in  Dendromvinae. 



Genus  I.    DEOMYS,  Thomas 

1888.    Deomys,  Thomas,  Proc.  Zool.  Soc.  London,  p.  130. 

Type  Species. — Deomys  ferrugineus,  Thomas. 

Range. — As  in  the  subfamily  Deomyinae. 

Number  of  Forms. — Two. 

Char-ACTERS. — Zygomatic  plate  e.xtremely  narrow,  the  zygomata  thin,  the 
upper  and  lower  roots  of  anterior  zygoma  about  of  equal 

length,  the  zygoma  commencing  on  a  much  lower  level  than  in  normal  Muridae. 

Infraorbital  foramen  very  large  and  wide.  Skull  with  long  rostrum,  frontals 
little  constricted,  supraorbital  ridges  developed;  braincase  smooth  and  rounded. 
Palate  broad  anteriorly,  narrow  posteriorlv;  incisive  foramina  broad,  of  medium 
length,  not  reaching  IM.i.  Bullae  rather  small.  Incisors  narrow,  the  upper 

ones  with  two  faint  grooves.  Cheekteeth  with  M.3  minute,  simple;  M.i  con- 
siderablv  larger  than  M.2.  M.i  with  three  laminae,  each  with  two  prominent 
and  high  cusps,  on  inner  side  and  outer,  but  in  the  second  lamina  the  inner  one 

becomes  central  on  account  of  the  presence  of  a  well-developed  e.\tra  inner  cusp, 
T.4.  M.2  with  two  laminae,  three  cusps  on  the  first,  and  two  on  the  second. 
A  deep  depression  separates  the  cusps  of  each  lamina  in  M.i.  Lower  teeth 
with  elements  as  in  the  upper  series  except  that  no  third  cusp  is  present  on  the 

second  lamina  of  M.i,  nor  the  front  one  of  M.2.  Cusps  originally  extremely 

high.  Mandible  rather  weak.  Fur  faintly  bristly.  Ear  large.  Tail  con- 
siderably longer  than  head  and  bodv,  nearly  naked  on  upper  portion,  gradually 

more  haired  as  the  end  is  approached.  Forefoot  not  abnormal.  Hindfoot 
narrow,  lengthened,  the  outer  digits  much  reduced,  D.5  slightly  longer  than 

the  hallux.    Mammae  said  to  be  o — 2=4.    Hindfoot  with  5  solepads. 

Remark.?. — This  genus  was  referred  to  the  Dendromyinae  by  Thomas. 

But  the  zygomatic  plate  suggests  that  the  jaw-muscle  structure 
must  be  very  near  that  of  Graphiiirus,  while  the  zygomatic  plate  of  all  other 
Muridae  examined  is  tilted  upwards  to  a  greater  or  lesser  degree,  though  it  must 
be  admitted  that  such  forms  as  Oxvmycteriis  and  Lophuromys  are  sometimes  not 

very  different.  However,  if  the  Graphiurinae  are  to  be  retained  as  a  separate 
subfamily,  from  the  other  Dormice  (and  according  to  Miller  &  Gidley  they  are 

on  this  account  not  only  a  different  family,  but  even  referred  to  a  different  super- 
family),  I  think  that  Deomys  must  be  regarded  as  type  of  a  subfamily  within 
the  Muridae;  it  probably  bears  the  same  relationship  to  other  Dendromyinae 
that  Graphiurus  does  to  the  Muscardininae.  I  would  add  that  so  far  as  my 
observations  go,  based  on  nearly  two  hundred  genera  in  the  Muridae,  the 

zygomatic  plate  and  infraorbital  foramen  of  Deomys  appear  unique. 
Forms  seen :  ferrugineus,  christyi. 

List  of  Named  Forms 

..    DF.OMVS  FERRUGINEUS  FERRUGINEUS,  Thomas 
1888.    Proc.  Zool.  Soc.  London,  p.  130. 

Lower  Congo. 
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2.     DEOMYS  FERRUGINEUS  CHRISTYI,  Thomas 

1915.    Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  150. 
Poko.  Uelle  River,  Belfjian  Congo. 

Subfamily  OTOMYINAE 
iSq6.  Thomas:    Muridae,  Otomyinae. 
1899.  Tullberg:    Muridae,  Otomyini. 
191S.  Miller  &  Gidley:   Muridae,  Otomyinae. 
1924.  VVinge:    Muridae,  Murini,  Mures,  part. 
1925.  Weber:    Muridae,  Murinae,  part. 

Gl-OGRAPHICAL  DISTRIBUTION. — .Africa :    widely    distriliuted    south    oi    the 

Sahara;  "Abyssinia  to  the  Cape,  eastwards 
to  Lake  Kivu  and  Angoniland;  one  species  from  Cameroons;  and  one  specimen 

at  British  Museum  from  Angola"  (St.  Leger). 

Number  of  Genera. — Two. 

Characters. — Cheekteeth  '.\,  broad,  hypsodont,  their  pattern  a  series  of 
transverse  plates;  AI.3  in  the  upper  series  the  dominant 

tooth,  always  much  larger  than  M.2;  usually  or  always  larger  than  M.i.  Skull 

as  in  specialized  Muridae.  Incisors  thick,  typically  prominently  grooved. 
External  form  Rat-like,  not  specialized;  tail  usually  well  haired,  and  relatively 
short. 

The  group  was  revised  by  Thomas  in  1918,  before  which  it  was  held  to 
contain  two  genera,  Otomvs  and  Oreomys,  the  latter  shown  by  Thomas  to  be  a 
synonym  of  Otomys.  Thomas  divided  the  group  into  three  genera,  Otomys 

(with  subgenera  Anchotomvs  and  Lamotomys),  Myotoinys,  and  Parotomys  (with 

subgenus  Liotoinvs).  Myotoinys  is  not  retainable  as  a  full  genus,  being  con- 
nected with  Olomys  by  intermediate  forms.  The  two  subgenera  Anchotomys 

and  Lamotomxs  of  Thomas  seem  to  be  nothing  but  aberrant  species;  O.  typm, 

type  of  Oreomys,  appears  to  he  just  as  distinct  as  either  from  typical  Otomys. 

Key  to  the  Genera  oe  Otomyinae 

Auditory  bullae  excessively  inflated,  the  meatus  with  a  strongly  projecting 

thickened  process  on  its  anterior  edge ;  basioccipital  narrowed.  Parotomys 

.Auditory  bullae  not  specially  inflated;  basioccipital  not  narrowed.        Otomys 

Genus  1.    OTOMYS,  F.  Cuvier 

1823.    Otomys,  F.  Cuvior,  Dents  des  Mamm.  p.  16S. 
1S77.    Oreomys,  Heuglin,  Reise  Nordost.  .Afr.  p.  2,  p.  76.    (Oreomys  typiis,  Heuglin.) 

Name  preoccupied. 
1881.    Orei.nomys,   Trouessart,   Cat.    Mamm.   Viv.   et   Foss.    Rodentia,   in    Bull.    Soc. 

fitudes  Sci.  d'Angers,  X,  2e,  fasc.  ill.     (To  replace  Ormmys.  Heuglin.) 
191S.    Anchotomys,  Thomas,  .\nn.  Mag.  Nat.  Hist.  9,  U,  p.  20S.    (Otomys  umiiietae, 

liocage.) 
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1918.    La.motomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  II,  p.  208.    {Otomys  laminatus, 
'I'liomas  &  Schwann.) 

1918.    MvoTO.viY.s,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  II,  p.  206.    (Otomys  unisulcatus, 
Cuvier  &  Geoffrey.) 

Type  Species. — Euryotis  irroratus.  Brants. 

Range. — Africa:    Abyssinia,    Kenya,    Uganda,    Tanganyika;    Cameroons, 
Eastern  Congo,  Angola;  Rhodesia,  South-west  Africa,  Portuguese 

East  Africa,  South  Africa. 

Number  of  Forms. — About  fifty-seven. 

Characters. — Skull  with  great  interorbital  constriction,  very  prominent 
supraorbital  ridges,  which  form  small  postorbital  knobs  in 

front  of  fronto-parictal  suture,  and  then  run  backwards  over  the  parietals. 
Nasals  typically  extremely  broadened  anteriorly,  the  premaxillae  not  visible 
from  above  (this  character  not  present  in  unisulcatus  group).  Palate  very  narrow, 
somewhat  poorly  ossified,  and  with  a  conspicuous  raised  longitudinal  ridge 
placed  centrally.  Ptervgoid  fossae  deep.  Incisive  foramina  long,  narrow, 
extending  nearly  to  M.i.  Bullae  of  medium  size,  not  much  inflated,  much 
smaller  actually  and  relatively  than  in  Parotomys;  basioccipital  less  narrowed 
•than  in  that  genus.  Zygoma  heavy.  Infraorbital  foramen  and  zygomatic  plate 
of  typical  specialized  Murine  type,  the  zj'gomatic  plate  well  cut  back  above. 
Mandible  powerfully  ridged,  the  angular  portion  slightly  turned  outwards  at 
the  back,  giving  a  somewhat  Hystricoid  appearance  from  outer  side.  Upper 
incisors  with  one  deep  groove  placed  externally,  or  with  one  deep  outer  and 
one  shallow  inner  groove.  In  some  specimens  of  unisulcatus  group,  the  grooving 
obsolete.  Lower  incisors  with  one  deep  groove  placed  externally,  and  one 
shallow  inner  groove,  or  with  two  clear  grooves,  or  in  unisulcatus  group  grooving 
obsolete  or  absent.  Cheekteeth  a  series  of  straight  transverse  plates;  in  the 
upper  series,  M.i  has  always  three  laminae,  M.2  has  two,  and  M.3  may  have 
nine,  eight,  seven,  six,  five  or  four.  Lower  cheekteeth:  M.2  and  M.3  have  two 
laminae  (M.3  is  not  enlarged);  INI.i  has  four,  except  in  anchietae  (five),  and 
laminatus  (seven).  In  one  specimen  of  tropicalis  seen,  however,  there  are  five, 
which  indicates  that  subgeneric  names  based  on  number  of  laminae  alone  will 
not  be  retainable  if  a  great  number  of  specimens  are  at  hand.  The  laminae  are 
tightly  packed  together;  M.3  upper  is  always  considerably  enlarged,  in  some 
cases  excessively  so. 

" Myotomys"  was  proposed  as  a  full  genus  by  Thomas,  with  the  characters: 
"Skull  with  more  indication  of  an  approach  to  Otomvs.  But  the  muzzle  is  not 
modified  in  the  peculiar  wav  characteristic  of  that  genus,  the  nasals  being  little 
broadened  anteriorly  .  .  .  the  interorbital  region  not  specially  contracted,  its 
edges  with  distinct  beads,  which  evenly  diverge  backwards  instead  of  abruptly 
curving  out  to  form  postorbital  projections  as  in  the  case  of  Otomvs.  These 
beads  scarcely  run  any  distance  on  to  the  parietals.  Other  skull  characters  much 
as  in  Otomys.  .  .  .  One  species,  M.  turneri,  both  has  more  expanded  nasals 
than  in  normal,  and  has  clearly  five  laminae  in  its  M.3 ;  but  even  then  there  is 
no  equality  with  the  specialized  condition  found  in  true  Otomys,  and  the  frontal 
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ridges  are  quite  as  in  Parotoiiivs,  not  as  in  Otomys."  The  tendency  to  grooving 
of  incisors  and  lamination  of  molars  is  less  in  " Myotomys"  than  in  true  Otomys. 
But  O.  ttirncri  seems  to  be  very  near  Otomys  s.s.  as  regards  nasal  broadening, 
and  to  be  intermediate  between  Otomys  and  Myotomys  both  in  this  character 
and  in  the  character  of  the  five  laminae  of  M.3,  in  which  it  agrees  with  the 
aberrant  species  O.  dciiti  (an  Otomys  s.s.).  There  therefore  remains  only  the 
shape  of  the  parietal  and  frontal  ridges,  which  is  certainly  not  a  valid  generic 

character  (compare,  tor  instance,  the  various  formations  found  within  the  genus 
Rattiis). 

Another  intermediate  between  the  two  groups  is  karoeiisis,  Roberts  (not 

seen),  described  as  with  the  general  colour  and  cranial  characters  of  Myotomys 

but  the  dentition  of  an  Otoinvs:  "it  is  a  distinct  link  between  the  two  genera, 

thus  reducing  Myotomys  to  subgeneric  rank."  As,  however,  this  species  is 
intermediate  between  Otoinvs  and  " Mvotomvs"  in  dental  characters,  and 
iurneri  is  intermediate  between  the  two  groups  in  cranial  characters,  I  can  see 

no  reason  for  regarding  ''Mvotomvs"  as  anything  but  a  svnonym  of  Otomys. 
External  characters:  form  rather  thickset;  fur  moderate,  or  in  some  forms 

becoming  thick  and  soft  {unisulcatiis  group  chiefly);  tail  shorter  than  head  and 
bodv,  well  haired;  feet  not  pecidiar;  outer  digits  of  hindfoot  rather  reduced, 

though  not  excessively  so;  mammae  4,  inguinal  (Shortridge). 
Forms  seen:  anchietae,  angonieiisis,  auratiis,  hroomi,  btirtoni,  coenosiis, 

canesccns,  ciipreiis.  dartmouthi,  degerii,  dentin  elassodoii,  elgonis,  fortior.  granti, 
irroratus,  jacksoni,  kempi,  laminatiis,  mashona.  maximiis,  malleus,  iivikac,  niihilus, 
orestes,  percirali,  rowlevi,  riiheculiis,  sloggetti,  sqiialiis,  turneri,  tropicalis,  thomasi, 
imisidcatiis,  vivci.x. 

For  a  review  of  species  see  Wroughton,  Ann.  Mag.  Nat.  Hist.  7,  XVIII, 

p.  264,  1906,  and  Dollman  (Fast  African  forms),  Ann.  Mag.  Nat.  Hist.  8,  XV, 

p.  149,  1915. 
The  genus  appears  to  divide,  broadlv  speaking,  into  about  six  groups,  as 

follows: 

himiiiatus  group:  M.3  with  9  or  10  laminae,  M.i   lower  with  7  laminae; 
lower  incisors  with  one  deep  outer,  one  shallow  inner  groove. 

O.  laminatus:  South  Africa. 

(luchietae  group:  M.3  with  7  laminae,  as  in  many  others,  but  M.i   lower 

with  5  laminae. 
O.  anchictiw:  Angola  and  Tanganyika. 

typits  group:  Based  on  those  forms  with  the  lower  incisors  having  two  deep 
grooves.    As  in  all  remaining  species,  M.i  lower  has  4  laminae. 

O.  typiis,  Abyssinia:  with  M.3  with  8  laminae  (the  nearest  approach 
to  laminatiis  known  in  the  genus);  or  even  with  a  rudimentary  ninth. 

O.  jacksoni,  Kenva,  Ahvssinia:  M.3  with  7  laminae;  also  O.  peicivali, 
from  Kenya. 

And  O.  daitiiioulhi,  from  Uganda:  AI.3  with  0  laminae. 

irroratus  group :  This  contains  the  majority  of  the  genus.    The  lower  incisors 
have  one  deep  outer  and  one  shallow  inner  groove,  usually. 
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M.3  with  7  laminae:  O.  angoniensis,  O.  riyikac,  O.  tropicalis,  O. 
rtibeculus,  O.  divinorum,  O.  thomasi,  East  Africa  (Kenya,  Uganda,  East 

Congo);  O.  burtoni,  Cameroons;  O.  rmcleyi,  Portuguese  East  Africa. 
M.3  with  6  laminae:  O.  oresles,  Kenya;  O.  irroratus.  Southern 

Africa;  O.  kcmpi,  Congo:  this  form  has  one  groove  to  lower  incisors, 

and  appears  to  be  nearly  allied  to  denti  (below). 

M.3  with  5  laminae:  O.  denti,  from  Ruwenzori;  a  very  dark  species. 

turncri  group:  O.  turneri,  presenting  cranial  characters  which  are  inter- 
mediate between  those  above  and  the  imisukatus  group.  M.3  with  5 

laminae.    Orange  River  Colony. 

iiniaidcatus  group:  O.  shggetti,  and  O.  imisidcatus,  with  their  races;  M.3 
with  4  laminae  (sometimes  the  third  and  fourth  are  partly  joined,  and 
not  complete);  lower  incisors  usually  plain;  upper  incisors  may  become 
so.    South  Africa. 

O.  karoeiisis,  not  seen,  probably  also  represents  a  group,  as  noted  above. 

List  ok  Named  Forms 

(References  and  type  localities  of  all  Otomyinae  by  Mr.  G.  W.  C.  Holt.) 

laminatits  Group 

1.  OTOMYS  LAMINATUS  LAMINATUS,  Thomas  &  Schwann 

1905.  Abstr.  Proc.  Zool.  Soc.  London,  p.  23;  Proc.  Zool.  Soc.  London,  p.  267. 
Subudeni,  Zululand,  S.  Africa. 

2.  OTOMYS  LAMINATUS  PONDOENSIS,  Roberts 

1924.    .\nn.  Transv.  Mus.  X,  p.  71. 
Pondoland,  S.  Africa. 

3.  OTOMYS  LAMINATUS  MARIEPSI,  Roberts 

1929.    Ann.  Transv.  Mus.  XIU,  p.  no. 
Lydenburg.  Transvaal,  S.  Africa. 

anchietae  Group 

4.  OTOMYS  ANCHIETAE  ANCHIETAE,  Socage 
1882.    Journ.  Sc.  Acad.  Lisbon,  IX,  p.  26. 

Caconda,  Angola. 

5.  f)TOMYS  ANCHIETAE  LACUSTRIS,  G.  M.  Allen  &  Loveridge 
1933.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LXXV,  2,  p.  120. 

Madehani,  north  end  of  Lake  Nyasa,  Tanganyika. 

typus  Group 
6.  OTOMYS  TYPUS  TYPUS,  Heuglin 

1877.    Reise  N.  Ost.  Afr.  ii,  p.  77. 
Shoa,  Abyssinia. 
Synonym:   degeni,  Thomas,    1902,   Proc.   Zool.   Soc.   London,  p.   311. 

Gombitchu,  Shoa. 

7.  OTOMYS  TYPUS  FORTIOR,  Thomas 

1906.  .\nn.  Mag.  Nat.  Hist.  7,  XVIH,  p.  302. 
Charada,  Kafta,  .Abyssinia. 
(Considered  a  distinct  species  by  Dollman.) 

II — Living  Rodents — II 



322  OTOMYS 

S.    OTOMYS  JACKSONI  JACKSONI,  Thomas 

1891.    Ann.  Mag.  Nat.  Hist.  6,  VII,  p.  2. 
Mt.  Elgon,  Uganda  side. 

g.    OTOMYS  JACKSONI   HELI.ERI,   Frick 

1Q14.    .Ann.  Carnegie  Mus.  IX,  nos.  1-2,  p.  10. 
Chilalo  Divide,  Abyssinia. 

10.  OTOMYS  JACKSONI   MAl.KKNSIS,  Frick 

1914.  Ann.  Carnegie  Mus.  IX,  nos.  1-2,  p.  11. 
Malka,  Sidanio,  Abyssinia. 

11.  OTOMYS  PKRCIVALI,  DoUman 

1915.  Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  168. 
12  miles  south  of  Lake  Olballassat,  Naivasha  district,  Kenya. 

12.  OTOMYS  DARTMOUTHI,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  141. 
E.  Ruwenzori,  Uganda. 

irroraiiis  Group 

13.  OTOMYS  ANGONIFNSIS  ANGONTENSIS,  Wrouehton 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  274. 

M'Kombhuie,  Nyasaland. 

14.  OTOMYS  ANGONIENSIS  ELASSODON,  Osgood 

19 10.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  10. 
Naivasha,  Kenya. 

15.  OTOMYS  NYIK,AE  NYIK..\E.  \Vrou«hton 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII 1,  p.  276. 

Nyika  Plateau,  Nyasaland. 

16.  OTOMYS  NYIKAE  CANESCENS,  OsKood 

1910.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  10. 

Kijabe,  Kenya. 

17.  OTOMYS  TROPICALIS  TROPICALIS,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  314. 
West  slope  of  Mt.  Kenya. 

18.  OTOMYS  TROPICALIS  EI.GOXIS,  WrouRhton 

191  o.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  207. 

Elgonyi,  Elgon,  Kenya. 

19.  OTOMYS  TROPICALIS  VIVAX,  Dollman 

1915.    Arm.  Mag.  Nat.  Hist.  8,  XV,  p.  159. 

Mt.  Nyiro,  south  of  Lake  Rudolf,  Kenya. 

20.  OTOMYS  TROPICALIS  NUBILIS,   Dollman 

19 1 5.    .Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  160. 

Jombeni,  Igembi  Range,  north-east  of  Mt.  Kenya. 

21.  OTOMYS  TROPICALIS  GHIGII.  du  ]hau\ 

1924.  .Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  51,  p.  213. 

Bugala,  Uganda. 

22.  OTOMYS  TROPICALIS  VLLC.ANICUS,  Lonnhtrs  &  Gyldt-nstolpe 

1925.  .Arkiv.  f.  Zoo).  Band  178,  no.  5,  p.  2. 
Mt.  Sabinio,  Birunga  Volcanoes,  E.  Congo. 
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23.  OTOMYS  TROPICAMS  FAR,\DJIUS,  Hatt 
1934.    Amer.  Mus.  Nov.  708,  p.  i. 

Faradje,  Upper  Uele  district,  E.  Congo. 

24.  OTOMYS  RUBECULUS,  Dollman 

1915.    Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  161. 
Kagambah,  Uganda. 

25.  OTOMYS  DIVINORUM,  Thomas 
1910.    -Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  311. 

Rombo,  Mt.  Kilimanjaro,  Tanganyika. 

26.  OTOMYS  THOM.ASI  THOMASI,  Osgood 
1910.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  2,  p.  9. 

Molo,  Kenya. 

27.  OTOMYS  THO.NUSI  .MALLEUS,  Dollman 
1915.    Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  154. 

Lake  Olbollossat,  Naivasha  Province,  Kenya. 

28.  OTO.MYS  THO^LASI  SQUALL'S,  Dollman 
1915.    Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  155. 

Mt.  Kinangop,  Aberdare  Range,  Kenya. 

29.  OTOMYS  BURTONL  Thomas 

1918.    Ann.  Mag.  Nat.  Hist.  9,  H,  p.  210. 
Cameroon  Mountain. 

30.  OTOMYS  ROWLEYI,  Thomas 

1918.    Ann.  Mag.  Nat.  Hist.  9,  H,  p.  209. 
Coguna,  Inhambane,  Portuguese  E.  .Africa. 

31.  OTOMYS  MASHON.A,  Thomas 

1918.    Ann.  Mag.  Nat.  Hist.  9,  H,  p.  210. 
Mazoe,  Mashonaland,  S.  Rhodesia. 

32.  OTOMYS  ORESTES  ORESTES,  Thomas 

1900.    Free.  Zool.  Soc.  London,  p.  175. 
Teleki  Valley,  Mt.  Kenya. 

33.  OTOMYS  ORESTES  DOLL^LANI,  Heller 

1912.    Smiths.  Misc.  Coll.  LIX,  16,  p.  5. 
Mt.  Gargues,  Matthews  Range,  Kenya. 

34.  OTOMYS  1RROR.ATUS  IRROR.ATUS,  Brants 
1827.    Geslacht  der  Muizen,  p.  94. 

Uitenhage,  Cape  of  Good  Hope. 
Synonym:   bisulcatus,  Cuvier  &  Geoffroy,  1829,  Hist.  Nat.  Mamm.  IV, 

p.  -I. 
obsatra,  Lichtenstein,  1842,  Saug.  CafTem.  p.  10. 
typicus,  Smith,  1834,  South  Afr.  Quart.  Joum.  2,  p.  149. 

35.  OTO.MYS  1RROR.ATUS  AUR.\TUS.  Wroughton 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  272. 
Vredefort,  Orange  Free  State. 

36.  OTOMYS  lRROR.\TUS  CUPREUS,  Wroughton 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  273. 
Zoutspansberg,  Transvaal. 
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37.  ()TOM\'S  IRRORATUS  MAXIMUS,   Roberts 
1924.    Ann.  Transv.  Mus.  X,  p.  70. 

Machili  River,  N.-W.  Rhodesia. 

38.  OTOMYS  IRRORATUS  COEXOSUS,  Thomas 

1918.  Ann.  May.  Xat.  Hist.  9,  II,  p.  208. 
Kurunian,  Bechuanaland. 

3. J.    OTOMYS  IRROR.'\TUS  NATALKNSIS,  Roberts 

1929.    .Ann.  Transv.  Mus.  XIII,  p.  iii. 

Bilgobbin,  Dargle  district.  Natal. 

40.  OTOMYS  IRROR.ATCS  RANDKNSIS.  Roberts 

1929.    .Ann.  Transv.  Mus.  XIII,  p.  112. 
Fontaine  Bleau,  Johannesburg. 

41.  OTOMYS  KEMPI,  Dollman 

1915.    .Ann.  Mag.  Nat.  Hist.  8,  XV,  p.  152. 
Burunga,  Mt.  Mikeno,  Belgian  Congo. 

42.  OTOMYS  DENTI.  Thomas 

1906.  Ann.  Mag.  Nat.  Hist.  7,  XVIII.  p.  142. 
E.  Ruwenzori,  Uganda. 

Not  seen,  and  not  allocated  to  Group 

43.  OTOMYS  KAROENSIS,  Roberts 

1931.    Ann.  Transv.  Mus.  XIV,  p.  231. 

Wolseley,  Cape  Province. 
(For  note  on  the  characters  and  probable  position  of  this  species above.) 

44.  OTOMYS  SILBERBArERl,  Roberts 

1919.  Ann.  Transv.  Mus.  VI,  p.  114. 
Lormarins,  Paarl  district,  S.  Africa. 

45.  OTOMYS  ROBERTS!,  He-.Mtt 
1927.    Rec.  Albany  Mus.  3.  p.  430. 

Mont-aux-Sources,  Orange  Free  State-Basutoland  border. 

4f.,    OTOMYS  TUGEEENSIS  TUGELENSIS,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  113. 

Klipspruit,  Utrecht,  Natal. 

47.    OTOMYS  TUGELENSIS  SABIENSIS.  Roberts 

1929.    .Ann.  Transv.  Mus.  XIII,  p.  114. 

Mariepskop,  Lydenburg  district,  Transvaal. 

4S.    OTOMYS  TUGELENSIS  PRETORIAE,   Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  114. 
Fountains  Valley,  Pretoria. 

49.  OTOMYS  TUGELENSIS  SAUNDERSIAE,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  115. 
Grahamstown,  S.  .Africa. 

tiirneri  Group 

50.  OTOMYS  TURNERI,  Wn.uuhton 

1907.  .Ann.  Mag.  Nat.  Hist.  7,  XX,  p.  31. 
Aberfeldy,  N.-E.  Orange  River  Colony. 
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imisiikatus  Group 

51.  OTOMYS  SLOGGF.TTI   SLOGGKTTI,  Thomas 
1902.    .\nn.  Mag.  Nat.  Hist.  7,  X,  p.  311. 

Deelfontcin,  S.  Africa. 

52.  OTOMYS  SLOGGETTI  JEPPEI,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  109. 

Jamestown,  Cape  Province. 

53.  OTOMYS  SLOGGETTI   BASUTICUS,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  no. 

Bolepeletsa,  Basutoland,  S.  Africa. 

54.  OTOMYS  UMSLLCATUS  UNISULCATUS,  Cuvier  &  GeofTroy 
1829.    Mamm.  livr.  LX,  fig.  264. 

Cape  of  Good  Hope. 

55.  OTOMYS  UMSLLCATUS  BERGENSIS,   Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  108. 

Lambert's  Bay,  S.  Africa. 
56.  OTOMYS  UNISULCATUS  GRANTI.  Thomas 

1902.    .Ann.  Mag.  Nat.  Hist.  7,  X,  p.  312. 
Fish  River,  Deelfontein,  S.  Africa. 

57.  OTOMYS  UNISULCATUS  BROOMI.  Thomas 
1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  313. 

Port  Nolloth,  Little  Namaqualand. 

Genus  2.    PAROTOMYS,  Thomas 

1918.    P.\ROTOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  II,  p.  205. 
igi8.    LlOTOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  II,  p.  205.    {Parotomys  littledalei, 

Thomas.)    Vahd  as  a  subgenus. 

Type  Species. — Otomys  brantsii,  Smith. 

Range. — South  Africa,  extending  to  South-west  Africa. 

Number  of  Forms. — Six. 

Characters. — Bullae  extremely  large  and  inflated,  the  meatus  with  strongly 
projected  thickened  anterior  process,  visible  from  above. 

Basioccipital  region  narrowed.  Other  essential  cranial  characters  as  Otomys; 
but  the  interorbital  constriction  not  extreme,  the  nasals  little  broadened 

anteriorly.  Cheekteeth:  upper  series  with  three  laminae  in  M.i,  two  in  M.2, 
and  two  complete  laminae  in  M.3,  this  tooth  also  with  a  long  backwardly 
pointing  heel,  in  which  two  laminal  elements  occur;  occasionally  there  are  four 
complete  laminae  in  this  tooth.  Lower  molars:  M.2  and  M.3  with  two  laminae, 
as  usual;  M.i  with  four,  the  two  anterior  ones  not  clearly  separated  from  each 
other.  Lower  incisors  plain.  Upper  incisors  typically  with  one  deep  outer, 
one  shallow  inner  groove.  External  characters  not  essentially  different  from 
Otomys;  fur  soft;  in  subgenus  Liotomys,  the  tail  is  apparently  less  reduced  than 
is  usual.    Mammae  4. 
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LlOTOMYS  was  proposed  as  a  subgenus  for  the  species  littledcilei,  in  which  the 

upper  incisors  are  plain. 

This  genus  seems  clearly  distinct  Ironi  Otomys,  on  account  of  the  much- 
inflated  bullae. 

Forms  seen :  hiciiitsii,  lit/lcdiilc/,  lultoliis. 

List  of  Named  Forms 

Subgenus  Parotomys,  Thomas 
1.  PAROTOMYS  BRANTSII   BRANTSII,   Smith 

1X33.    South  Afr.  Quart.  Joum.  ii,  p.  150. 
Namaqualand,  S.  Africa. 
Synonym:  pallida,  Wagner,  1841,  Arch.  Naturg.  i,  p.  134.    S.  Africa. 

rufifrons,  Wagner,  1843,  Schreber  Saug.  Suppf  iii,  p.  507. 

2,  PAROTOMYS   BRANTSII   Ll^TICOLUS,  Thomas  &  Schwann 
11)04.    Proc.  Zool.  Soc.  London,  p.  178. 

Deelfontein,  Cape  Colony. 

,;.     P.XROTOMYS  BRANTSII    D1;S1;RT1,   Rohc-rt.-, 
1933.    Ann.  Transv.  Mus.  XV,  p.  267. 

Bushman  Pits,  Kuruman,  Bechuanaland. 

Subgenus  Liotomys,  Thomas 

4.  PAROTOMYS  LITTLEDALIT   l.ITTLEDALEI,  Thomas 
1918.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  205. 

Tuin,  Kenhart,  W.  Cape  Province. 

5.  P.AROTOMYS  LITTLED.^LIT   MOEOPENSIS,  Roberts 
1933.    -\nn.  Transv.  Mus.  XV,  p.  267. 

Hakscheen  Pan,  west  of  Molopo  River,  S.  Africa. 

6.  PAROTOMYS  LITTLEDALEI   NAMlBliNSIS,  Roberts 

1933.    Ann.  Transv.  Mus.  XV,  p.  268. 
Svvakopmund,  S.-W.  Africa. 

The  Otomyinae  form  an  interesting  and  apparently  rather  isolated  branch 

of  Muridae,  considerably  more  distinct  from  Murinae  I  think  than  are  Hydro- 
myinae,  Rhynchomyinae,  Dendromyinae  and  Deomyinae.  In  the  young  teeth, 

cutting,  as  in  a  specimen  of  "  Myotomy s,"  there  do  not  appear  to  be  traces  of 
cusps.  No  other  Muridae  with  rooted  cheekteeth  possess  the  peculiarity  that 
M.T,  is  considerably  larger  than  M.i  or  M.2,  though  this  may  occur  in  some 
Microtinae.  The  Otomyinae  parallel  the  Microtinae  in  the  fact  that  the  teeth 
which  are  most  subject  to  change  of  form  are  M.3  upper  and  M.i  lower.  So 
far  as  I  am  aware,  little  or  nothing  is  known  of  their  fossil  history,  and  they 
have  not  been  discovered  outside  Africa. 

Subfamily  CRICETINAE 
1S96.    Thomas:   Muridae,  Sigmodontinae  (inckided   Palaearctic  genera  and  all  genera 

from  Madagascar) ;   Neotominae. 
1890.    TuUberg:    Cricetidac.    Hesperomyidac.    Nesomyidae,  part. 
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igi8.  Miller  &  Gidley:  Cricetidae,  part,  Cricetinae  (included  all  genera  from  Mada- 
gascar). 

1924.  Winge:  Muridac ;  Rhizomyini,  part  (genera  from  Madagascar).  Cricetini,  part, 
groups;   Criceti  (included  Lophioniys  and  Siphneus  =^Myospalax);   Hesperomyes. 

1928.    Weber:    Nesomyidae,  part.     Muridae,  Cricetinae. 

Geographical  Distribution. — Entire  American  Continent  from  Arctic 
Canada  and  Alaska  south  to  Southern 

Patagonia;  the  greater  part  of  the  Palaearctic  region  (North  France,  Hungary, 
Greece,  Asia  Minor,  Syria,  Persia,  Kashmir  eastwards  to  east  coast  of  Northern 
China,  north  to  Germany,  temperate  Russia  and  temperate  Siberia);  Southern 
Africa;  Madagascar. 

Number  of  Genera. — Fifty-four    groups    worthy    of    generic    rank    are 
represented  in  the  British  Museum.    Eight  named 

genera,  of  which  at  least  three  are  valid,  are  not  represented  in  London. 

Characters. — Cheekteeth  cuspidate,  laminate  or  prismatic;  rooted;  when 
cuspidate,  the  cusps  arranged  in  two  longitudinal  rows  in 

both  upper  and  lower  molars ;  the  laminae  bearing  the  cusps  separated  by  wide 
re-entrant  folds  (compare  Murinae,  and  allied  subfamilies);  cheekteeth  not 
a  series  of  transverse  plates  combined  with  tendency  to  enlargement  of  M.3 
(compare  Otomyinae);  cheekteeth  without  pattern  of  thick  isolated  enamel  ridges 
extending  across  crown  surface  (compare  Tachyoryctinae);  when  teeth  are 
prismatic,  roots  developed  in  adult,  and  skull  not  becoming  much  modified 
by  ridges  for  jaw-muscle  attachment,  not  developing  squamosal  crest  in  any 
genus  examined,  nor  median  interorbital  crest,  etc.  (compare  Myospalacinae, 

Microtinae);  skull  not  taking  on  "  saltatorial "  appearance,  with  enlarged  brain- 
case  and  bullae,  and  weakened  rostrum,  etc.  (compare  Gerbillinae).  In  some 
genera  the  cheekteeth  become  flatcrowned  and  have  alternating  inner  and  outer 
re-entrant  folds,  something  after  the  manner  of  some  Hystricoid  genera. 

Skull  and  external  form  various;  as  a  rule  not  extremely  specialized;  in  rare 
cases  (Notiomys,  Chelemyscus,  Blarinomys)  considerably  modified  for  fossorial 
life;  or  in  Ichthyomys  and  allied  genera  much  specialized  for  aquatic  life. 

'I'he  present  group  is  the  most  difficult  group  of  living  Rodents  to  arrange 
in  any  natural  order.  They  are  on  the  whole  very  generalized,  being  scarcely 
more  progressive  dentally  than  the  primitive  Murinae;  according  to  Hinton 
in  this  group  the  centre  row  of  cusps  of  the  upper  molars  of  the  ancestral  Murine 
has  become  suppressed,  leaving  two  rows  only;  they  further  differ  from  Murinae 
in  the  clear  spaces  between  the  laminae. 

Over  seventy  groups  have  been  given  generic  names  in  the  past,  very  many 
of  them  on  extremely  vague  characters  which  can  be  duplicated  elsewhere  more 
or  less  at  any  time. 

This  subfamily,  except  the  Palaearctic  members,  have  had  less  attention  paid 
to  them  by  the  present  author  than  any  other  group  of  Rodents.  The  North 
American  genera  which  have  large  ranges  have  been  properly  revised  by 
American  authors.  But  directly  Panama  is  passed,  an  enormous  list  of  names 
described  for  the  most  part  binomially,  and  in  appalling  chaos,  is  reached.    I 
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am  quite  convinced  that  to  get  this  hst  in  order  is  far  bevond  the  scope  of  a  book 

of  this  nature,  and  in  the  majority  of  the  South  American  genera,  I  have  hsted 
ail  forms  described  binomially  alphabetically.  It  may  be  noted  that  in  America 
there  are  just  about  a  thousand  named  lorms  belonging  to  this  subfamily. 

An  important  work  bv  Gvldenstolpe,  Kungl.  Svenska.  Vetens.  Akad. 
Handl.  Stockholm,  3,  Band  11,  no.  3,  1932,  lists  all  named  forms  south  of 
Panama  and  gives  short  notes  on  their  characters.  Although  no  revision  has 

been  attempted,  this  work  will  be  extremely  useful  to  authors  who  attempt  to 
revise  anv  genus  occurring  south  of  Panama,  as  it  has  collected  together  data  on 
all  these  forms.  But  even  here,  the  generic  characters  listed  are  exceedingly 

vague. 
Cranial  characters  are  of  no  use  in  dealing  with  a  group  of  this  description 

from  the  point  of  view  of  arranging  a  key,  as  all  being  more  or  less  generalized 

Muridae,  there  are  no  characters  (with  very  few  exceptions)  w'hich  will  not  be 
duplicated  in  any  of  the  large  genera.  External  characters  are  very  much  the 
same;  even  the  tail  reduction,  which  might  on  first  view  be  used  to  divide  off 

such  genera  as  Cricetus  and  Onychomys,  is  overlapped  by  short-tailed  species  of 
many  of  the  Neotropical  genera.  One  is  forced  therefore  to  endeavour  to  divide 
the  genera  on  dental  characters,  and  a  key  has  been  got  together  which  is  in  many 

places  much  more  average  than  absolute,  and  probably  can  be  broken  down; 
this  is  chiefly  owing  to  the  fact  that  although  such  forms  as  iXeotoina,  Sigmodon 
and  Oryzomys,  representing  three  extremes,  are  very  widely  separated  dentally, 
there  are  a  host  of  subsidiary  genera  which  have  intergrading  dental  characters; 

in  fact  some  genera  start  life  in  one  section,  and  in  the  adult  appear  to  develop 
a  dental  pattern  not  distinguishable  from  that  of  another  section.  All  American 
Cricetinae  seem  to  be  extremely  closely  allied,  and  to  have  no  characters  which 
will  constantly  separate  them  from  allied  genera,  in  very  many  instances; 

even  long-standing  and  well-known  genera  like  Akodon,  Peromyscus,  Orvsomys, 
PhxUotis  and  Hesperomxs  are  not  in  all  cases  clearly  distinguishable,  and  as  each 

of  these  may  have  as  many  as  a  dozen  closely  allied  subsidiarv  genera,  the  task 
of  arranging  these  in  any  natural  order  is  almost  impossible.  The  South 

American  genera  are  all  so  essentially  similar  perhaps  because  they  have  probably 
been  isolated  there  for  millions  of  years  and  have  had  no  competition  with  other 
subfamilies  of  Muridae  (as  Murinae,  Microtinae,  Gerbillinae,  etc.),  as  have 

the  genera  of  any  of  these  subfamilies  in  other  portions  of  the  world,  such  as 

the  Palaearctic  or  Africa.  \  ery  much  the  same  essential  similarity  and  inter- 

grading or  overlapping  of  characters  occurs  in  the  Indo-Malayan  region  in  the 
JVlurinae  (Rattus,  etc.),  in  which  these  are  almost  the  sole  type  of  Muridae. 

Characters  have  been  used  in  this  subfamily  tor  generic  purposes  which 

one  would  take  no  notice  of  elsewhere,  but  which  must  be  used  if  even  long- 
standing genera  like,  for  instance,  Rhipidomvs  are  retained. 

Oryzcimys  seems  to  be  fundamentally  the  most  primitive  genus  if  complexity 
of  cheekteeth  indicate  a  primitive  character,  as  has  been  held  by  Hinton,  and 

in  the  present  work.  The  molars  are  brachyodont,  cusped,  and  extremely 

complex,  and  have  well-marked  subsidiary  ridges  in  the  main  outer  folds.  The 
tjenus  contains  nearly  two  hundred  named  forms  ranging  from  the  southern 
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United  States  to  Patagonia,  and  round  it  centre  many  named  genera,  some  of 

which  are  retainable,  and  some  of  which  are  not.  Rhipidomys  and  Thomas- 
OMYS  are  among  the  less  differentiated  of  these.  Nectomys  seems  to  be  more 

progressive  dentally,  in  a  tendency  to  lose  the  cusps,  and  for  the  outer  folds 
of  the  upper  molars  to  isolate  as  enamel  islands  on  the  crown  surface;  but 
Oryzomys  approaches  this  type  of  dentition,  in  certain  sections.  .\11  these  Rats  are 
generalized  in  cranial  and  external  characters,  or  in  Rhipidomys  and  sometimes 
Thomasoniys,  and  some  sections  of  Oryzomys,  are  becoming  a  little  specialized 
for  arboreal  life  (not  more  so  than  in  some  sections  of  Rattus  among  the 
Murinae).  Ototylomys,  Tylomys,  and  Nyctomys  combine  certain  arboreal 

specialization  with  a  broadened  "Squirrel-formed"  skull  like  that  which  is 
found  in  progressive  species  of  Pogonomys  (Murinae),  and  other  Indo-Malayan 
genera.  The  teeth  of  these  three  genera  all  differ  in  detail  from  Oryzomys. 

The  Madagascar  genus  Xesomys  seems  to  represent  a  stage  of  dental  develop- 
ment not  very  much  more  progressive  than  Oryzomys. 

RH-iVGOMYS  is  a  very  little-known  genus  which  appears  in  the  very  few 
specimens  available  for  examination  to  combine  a  more  simplified  and  pro- 

gressive dentition  than  Orvzomvs,  with  a  more  specialized  arboreal  hindfoot 

than  any  of  the  above-mentioned  arboreal  genera,  but  as  the  skins  seen  are  not 
in  good  condition  the  last  statement  cannot  be  guaranteed. 

Reithrodontomys  contains  a  group  of  small  Mice  ranging  from  Ecuador 
north  to  the  warmer  portions  of  the  United  States,  the  generic  character  of  which 

lies  in  the  grooved  incisors.  A  section  of  the  genus  has  Oryzomys-like  teeth, 
while  another  section  has  more  simplified  molars,  in  which  the  subsidiarv 
ridges  are  suppressed.  The  genus  has  been  fully  revised  by  Howell,  and 

according  to  this  author  the  two  types  of  dentition  are  connected  by  intermediate 
forms. 

Peromyscus  is  the  dominant  genus  of  North  American  Cricetine-Rat, 
ranging  from  Labrador  and  Alaska  to  Panama.  It  appears  to  stand  near 
Oryzomys,  from  which  it  differs  in  dental  details  such  as  the  fusion  of  the  anterior 

pair  of  cusps,  and  the  fact  that  the  cusps  of  the  upper  molars  are  less  opposite 

to  each  other.  In  one  section  of  the  genus,  the  subsidiary  ridges  of  the  upper 
molars  tend  to  become  suppressed.  The  genus  is  revised  by  Osgood,  and 

contains  over  a  hundred  and  seventy  named  forms.  B.'VIOMYS  was  regarded  as 
a  subgenus  ot  Peromvsciis  bv  Osgood,  but  is  now  given  generic  rank;  it  con- 

tains a  feW'  small  Mice  from  Texas  and  Mexico,  and  appears  to  me  to  be  distinct 
from  Peromyscus;  in  fact  it  might  represent  one  of  the  genera  of  small  South 

American  Rats,  such  as  Hesperomvs.  The  subsidiary  ridges  of  the  upper  molars 
are  not  apparent  in  any  specimen  examined;  but  the  cusps  are  well  marked,  and 
the  molars  do  not  show  tendency  to  become  prismatic  or  more  flatcrowned. 

Calomyscis  from  Persia,  Baluchistan,  and  Turkmenia,  is  I  think  verj'  closelv 
allied  to  Peromyscus,  but  is  more  simplified  dentally,  and  has  a  more  robust 
zygoma.  O.nychomys  from  the  United  States,  Mexico  and  Southern  Canada 
parallels  the  Old  World  Hamsters  in  external  characters  to  a  certain  extent,  but 
is  I  think  quite  distinct  from  them,  and  from  all  other  North  American  genera 

in  dental  details;  the  cusps  of  the  molars  in  those  seen  (not  very  many  it  must  be 
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admitted)  are  more  raised  up  and  prominent  than  in  any  other  genus,  and  there 
are  no  subsidiary  ridges  in  the  main  outer  folds. 

Akodon  (inchiding  about  eight  subsidiary  "genera"  of  Thomas)  appears 
to  stand  very  near  Oryzomxs,  but  there  is  tendency  for  simplification  of  the 

molars,  which  are  usually  narrower,  with  weaker  re-entrant  folds,  and  with  a 
tendency  to  become  more  hypsodont;  in  many  cases  in  this  genus  the  subsidiary 
ridges  are  present  in  the  main  outer  folds  in  the  young  specimen,  but  seem 

to  become  lost  with  wear.  AI.3  is  more  reduced  than  is  normal  in  Oryzomvs-Vikt 
genera  (but  agreeing  in  this  character  with  Peromyscus).  The  genus  contains 
a  large  number  of  named  forms  from  South  America.  Oxymycterus  and 
Lenoxus  stand  near  Akodon,  but  are  more  specialized,  or  aberrant;  the  skull 

takes  on  a  superficial  resemblance  to  the  African  Murine  Lophuromys  in  some 
characters,  such  as  very  low  and  weak  zygomatic  plate,  and  tendency  towards 
unusually  wide  unconstricted  frontals.  The  rostrum  is  usually  long  and 

pointed.  The  former  is  rather  specialized  for  fossorial  habits.  BL.-iRlNOMYS  is  a 
small  Mouse,  like  Oxymycterus  in  cranial  characters,  but  much  more  specialized 
for  underground  life.  Notiomys,  containing  several  species  from  southern 
South  America,  is  also  much  specialized  for  digging,  the  claws  being  immensely 
enlarged,  as  happens  elsewhere  in  such  genera  as  Proinetheoniys,  Myospalax, 

etc.    The  genus  is  probably  a  near  ally  or  offshoot  of  Akodon. 
Sc.^PTEROMYS  is  an  isolated  genus  which  may  be  allied  to  Akodon,  or  may 

be  derived  from  Oryzomys.  The  subsidiary  ridges  in  the  main  outer  folds  of 
the  molars  are  apparently  clearly  traceable,  but  the  general  pattern  is  much 

more  progressive  than  in  the  complex-toothed  types,  the  folds  of  the  molars 
isolating  on  crown  surface  with  wear  something  after  the  manner  of  Spalax, 
or  genera  with  a  similar  dentition,  though  more  complex  than  in  Spalax.  The 
external  form  is  slightly  specialized  for  aquatic  and  for  fossorial  habits;  the  size 
mav  become  large. 

ScOTlNOMVS  appears  to  be  a  remarkably  isolated  type,  judging  by  very 
few  skulls  examined;  the  folds  of  the  upper  molars  are  completely  isolated  as 

deep  central  pits  between  the  cusps  in  old  specimens;  the  general  dentition 
is  weak,  with  narrow  teeth,  and  obsolete  re-entrant  folds.  I  have  no  notes  on 
the  pattern  of  moderately  young  specimens,  however. 

The  Palaearctic  Hamsters  seem  to  me  to  be  quite  clearly  distinguishable  from 

other  genera  on  dental  characters,  in  the  importance  of  the  deep  isolated  pits 

between  the  cusps  in  the  upper  molars,  combined  with  general  complexity  of 

dental  arrangement  (with  wide  hea\-y  re-entrant  folds,  six  well-marked  cusps  in 
M.I,  no  reduction  normally  of  I\1.3,  etc.),  combined  with  suppression  of  the 

subsidiary  ridges  in  the  main  outer  folds.  The  external  form,  as  is  well  known, 
is  as  a  rule  rather  highly  specialized,  with  tendency  to  general  thickset  form, 

shortening  of  feet,  reduction  of  tail,  etc.  Cricetull'S  has  the  widest  range,  the 
largest  number  of  groups  of  species,  and  is  the  most  generalized  in  cranial 
characters;  Phodopus  is  distinguished  from  it  by  the  specialized  characters  of  the 
feet;  Cricetus  and  Mesocricetls  have  a  much  more  specialized  heavily  ridged 

skull  than  in  these  genera,  and  the  external  characters  typical  of  the  section 
are  at  their  maximum  development  in  these  two  genera. 
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The  African  Mystromys  may  be  allied  to  the  Cricetiis  series  or  it  may  be 
allied  to  the  Neotropical  Phyllotis  series;  it  has  remarkably  few  diagnostic 
characters  as  a  genus.  In  the  young  the  cusps  of  the  molars  are  well  developed. 
The  general  dental  pattern  is  simpler  than  in  the  Cricetiis  section,  and  the 
Orysomys  genera.  The  form  is  more  or  less  Cricetine,  with  a  considerably 
shortened  tail  (in  all  seen). 

Hesperomys  contains  a  group  of  generalized  and  rather  nondescript  small 
Mice  from  South  America.  The  cusps  of  the  molars  are  still  apparent,  but  it 
differs  from  Oryzomys  and  Akodon  in  the  complete  suppression  of  subsidiary 
ridges  in  the  main  folds  of  the  upper  molars.  It  seems  to  lead  straight  into 
Eligmodonti.^  and  Phyllotis,  the  latter  containing  many  species;  in  both 
these  genera  there  is  a  tendency  for  loss  of  cusps,  and  for  the  molars  to  take  on 
a  more  or  less  weakly  prismatic  appearance,  or  to  become  nearly  a  series  of 
transverse  plates  (which  when  present  are  separated  by  clear  inner  and  outer 
folds).  This  section  of  genera  seems  to  me  to  lead  straight  into  the  specialized 
hypsodont  prismatic  Neotoma  type  of  dentition  on  the  one  hand,  and  probably 
to  the  more  brachyodont  less  ̂ licrotine  type  of  Reithrodon,  Holochihis  and 
Sigmodon  on  the  other. 

Chinchilli'L.\  is  more  hypsodont  than  Phyllotis,  and  more  with  a  tendency 
for  a  flatcrowned  laminate  type  of  dentition  from  birth.  Irenomys,  a  little- 
known  form,  has  as  highly  specialized  a  dentition  as  is  known  in  the  subfamily, 
the  molars,  cutting  and  adult,  being  completely  simplified  transverse  plates 

separated  by  equal-sized  rather  wide  inner  and  outer  re-entrant  folds,  much  as  in 
the  Gerbil  Meriones.  Andinomys  is  a  hypsodont  prismatic  tvpe,  from  South 
America,  which  seems  to  be  very  near  the  Neotoma  series.  NEOTOiL^,  with 
manv  species  and  groups  from  Western  Canada,  the  United  States,  and  Mexico, 
has  hypsodont  prismatic  Vole-like  molars.  The  genus  contains  large  Rats. 
The  skull,  compared  with  Microtinae,  is  much  less  specialized  bv  jaw-muscle 
ridges.  The  teeth  are  rooted,  and  the  pattern  ultimately  becomes  obliterated. 
Hodomys  and  Nelsonl\,  the  latter  rather  modified  dentally,  are  allied  types. 

Several  genera  have  a  type  of  dentition  which  while  prismatic  and  flat- 
crowned  differs  rather  markedly  from  the  Xeotomine  type,  chiefly  perhaps  in 
the  more  brachyodont  teeth,  and  the  very  narrow  alternating  folds,  which  are 
scarcely  open  at  all;  the  general  effect  being  reminiscent  of  a  type  of  dentition 
found  in  some  Hystricoid  genera. 

Xeotomys,  rather  an  isolated  type,  with  specialized  skull  and  complex 
M.3,  Reithrodon,  with  a  highly  specialized  skull  and  simple  reduced  Si. 3, 
Elneomys,  with  less  specialized  skull,  and  Chelemvscis,  near  the  last  but  with 
enormously  enlarged  foreclaws,  are  South  American  types  all  of  which  possess 
grooved  incisors,  and  all  of  which  belong  in  this  section,  as  do  Holochilus, 
which  has  a  complex  M.3,  and  Sigmodon,  with  several  forms  from  the  southern 
United  States,  Central  and  northern  South  America. 

Hypogeomys,  from  Madagascar,  is  a  highly  specialized  Giant  Rat  with  (in 
the  one  specimen  seen)  hypsodont,  prismatic  teeth  with  inner  and  outer 
re-entrant  folds,  and  with  several  external  specializations. 

The  South  American  Fishing-rats,  Ichthyomys,  Rheomys  and  Anotomys, 
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are  so  specialized  cranially  and  externally  fur  aquatic  life  that  they  need  no 
special  comparison  with  the  other  genera. 

I  am  handicapped  in  these  notes  in  several  cases  by  the  lack  of  material 

in  some  of  the  lesser-known  genera,  so  tliat  if  and  when  more  of  these  come 
to  hand  it  may  he  that  some  of  the  characters  given  will  be  found  to  be  not 
constant. 

(The  references  and  type  localities  for  all  members  of  the  subfamily  Cricetinae 
listed  below  are  the  work  of  Mr.  G.  W.  C.  Holt.) 

Key  to  the  Gen"er.'\  ok  Cricetinae 

(not  including  Xeiiomys,  Teanopus,  Otonvctomvs  and  a  few  others  not 
represented  in  the  British  Museum) 

li.xternal  form  highly  modified  for  aquatic  lite.  Skull  much  specialized 

towards  aquatic  life  (with  much  flattened  braincase,  enlarged  intra- 
orbital foramen,  narrowed  zygomatic  plate,  etc.,  its  general  appearance 

Hydromys-\\ke). 

Nasals  slanting  upwards  anteriorly,  the  nasal  opening  much  heightened. 
Lower  incisors  extremely  compressed,  but  the  upper  pair  less  so. 
No  earconch.  i .  A.notomys 

Nasals  not  slanting  upwards  anteriorly,  the  nasal  opening  not  specially 

heightened.    A  functional  earconch  present. 

Upper  and  lower  incisors  broad.  2.   Ichthyomys 

Upper  and  lower  incisors  narrow.  3.    Rheomys 

External  form  never  extremely  moditted  for  aquatic  life.    Skull  without  the 

above-mentioned  peculiarities. 

External  form  much  modified  for  fossorial  life  (either  by  strong  reduction 

of  ears  and  eyes,  or  by  great  enlargement  of  foreclaws). 

Claws  not  lengthened.    Infraorbital  foramen  unusually  large. 

4.  Blarinomys 

Claws  greatly  lengthened.    Infraorbital  foramen  moderate. 

Posterior  portion  of  palate  with  deep  pits  each  side;  upper  incisors 

grooved.  5.  Chelemyscus 

Posterior  portion  of  palate  not  abnormal.    Upper  incisors  plain. 
6.    NOTIOMYS 

External  form  never  excessively  modified  for  fossorial  lite. 

Zygomatic  plate  much  narrowed,  usually  slanting  gradually  backwards 
from  lower  to  upper  border,  the  lower  border  always  considerably 

in  front  of  upper  border;  infraorbital  foramen  usually  large,  well 

open.  (Skull  normally  with  little  interorbital  constriction,  length- 
ened rostrum,  hea\7  braincase.) 
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The  foreclaws  prominent  and  considerably  lengthened. 

The  foreclaws  normal.  "'   0'^^-^""ERUS 

Nasals    extending    posteriorly    beyond    front    portion    of   orbit • interparietal  large ;  interorbital  constriction  scarcely  apparent! 8.  Lenoxus 

Nasals  not  extending  posteriorly  beyond  front  portion  of  orbif interpanetal  small,  much  reduced;  interorbital  constriction more  marked.  -> , 
„  9-    MiCROXUS 

Zygomatic  plate  not  or  less  narrowed,  and  t.lted  more  strongly upwards  (m  genera  in  which  it  is  narrowed,  it  is  always  tilted 

arhiest  "'"'""'  """'"'"'  ""'  ̂"'-'^-'"^"tioned^pecuS 
Upper  cheekteeth  specialized,  their  normal  cuspidate  pattern  not apparent  at  any  time,  and  obliterated  (in  the  majority  of genera  mc  uded  m  this  section,  cutting  teeth  haye  been  ex- 

^mincd-  A eotomodon  may  be  an  exception  to  the  aboye  state- ment); the  pattern  ot  the  molars  prismatic  and  flatcrowned (uenera  Numbers  10-23.) 

The  laminae  of  the  upper  molars  plain,  straight,  and  equal-sized hese  separated  by  inner  and  outer  folds  which  are  opposite 
^  each  other  about  equal  in  depth,  and  almost  meeting  in middle  hneot  the  teeth.  10.  iLoMYS 

1  he  laminae  of  the  upper  molars  neyer  as  just  described,  the  inner and  outer  folds  alternating,  the  general  effect  less  simple. 
Third  upper  molar  simplified,  without  inner  folds.      1 1 .  Nelsonia 
Third  upper  molar  always  with  inner  fold  present. 

Upper  incisors  clearly  grooyed. 

Third  upper  molar  enlarged,  complex;  groove  of  upper incisors  placed  at  outer  side  of  tooth;  nasals  abnor- 
mally expanded  anteriorly.  (Palate  with  deep  pits  in posterior  portion).  ,^  Xeotomys 

Third  upper  molar  not  complex  nor  enlarged;  groove  of upper  incisors  placed  more  centrally;  nasals  not abnormally  expanded  anteriorly. 

Zygoma    robust;    pits    in    posterior   portion    of   palate shallow.  ,,    c.„ 
13.    biG.MO.MYS 

Zygoma  slender;  pits  in  posterior  portion  of  palate  deep. 
Zygomatic    plate    with    strongly   marked    forwardly projecting  process   on   upper   border;    .M  •'    not 
^-'*'^P^'^-  14.  Reithrodon 
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Zygomatic  plate  without  torwardlv  projectiiif;  process 

on  upper  border;  M.2  S-shaped.  15.   Eun'EOMVS 

Upper  incisors  plain. 

Zygoma  very  heavy,  chiefly  formed  by  the  jugal,  which 

is  relatively  long.  (Bullae  enlarged,  paroccipital  pro- 
cess lengthened;  ear  enlarged,  plantar  pads  reduced; 

apparently  giant  form;  onlv  one  specimen  available 
for  examination.)  16.   Hypogeomys 

Zygoma  slender,  or  less  heavy;  in  forms  with  a  thicker 
zygoma  {Sigmotion,  Holochilus)  the  jugal  is  excessively 
reduced. 

The   folds  of  the   upper   molars  in   moderately   young 
adult  animals  are  widely  open,  the  general  dental 

pattern   is   in   appearance   reminiscent   of  that   of 
Microtinae. 

Palate  extending  posteriorly  to  end  of  toothrows  or 

slightly  behind  that  level. 

Zygomatic  plate  with  anterior  border  concave,  and 
sharply  cut  back  above.  (Folds  of  upper 

molars  alternating;  first  lower  molar  e.xcep- 

tionally  complex  originally,  compare  Cliin- 
chilliila.)  17.  .\.\Dl\OMYS 

Zygomatic  plate  with  anterior  border  straight. 

Braincase  broad;  rostrum  broad;  two  well- 
marked  inner  folds  in  M.i.  (Folds  ot  upper 

molars  nearly  opposite;  first  lower  molar 

not  exceptionally  complex,  compare  Andiit- 
omvs.)  18.    CHINCHILLUL.X 

Braincase  narrow;  rostrum  narrow;  one  well- 
marked  inner  fold  in  M.i.  (The  position  of 

this  genus  must  be  accepted  as  provisional, 

as  only  one  specimen  with  much  worn  teeth 
has  been  examined.)  19.  Xeotomodcin 

Palate  extending  posteriorly  only  about  to  level  of 
hinder  part  of  M.2,  or  front  part  ot  M.3. 

Third  lower  molar  S-shaped.  20.   HoDOMYS 

Third  lower  molar  not  S-shaped,  consisting  ot  two 
transverse  loops.  21.  Xeoto.m.\ 

The  folds  of  the  upper  molars  in  moderately  young  adult 
animals  are  not  widely  open,  and  the  dentine  spaces 

are  less  sharply  projecting,  so  that  the  appearance 
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of  the  molars  is  compressed,  and  not  reminiscent 

of  Microtinae.  (Folds  topically  deep  but  very narrow.) 

M.3  is  more  complex.  (Usually  the  pattern  of  the 
upper  molars  is  more  angular,  with  the  anterior 
transverse  loop  of  Al.a  and  M.3  straight,  and  with 
closed  triangles  more  in  evidence.)     22.   HoLOCHILUS 

M.3  is  less  complex,  and  smaller.  (Usually  but  not 
always  the  pattern  of  the  upper  molars  is  less 
angular,  with  the  anterior  transverse  loop  of  I\1.2 

and  'M.T,  curved  to  a  certain  degree,  and  the 
closed  triangles  of  the  molars  less  well  marked.) 

23.    SiG.MODON 

Upper  cheekteeth  not  or  less  specialized,  their  cuspidate  pattern 
as  a  rule  not  obliterated,  and  apparent  at  least  at  some  time  of 

life ;  usually  the  molars  are  not  flatcrowned.  In  a  few  genera,  as 
Phyllotis,  Graomys,  Eligmodontia,  the  molars  may  have  a  pris- 

matic appearance,  but  the  molars  are  never  with  all  folds  com- 

pressed, deep  and  narrow  (compare  Sigmodon,  Holochilus,  etc.), 
and  are  less  Microtine  in  appearance  and  less  angular  than  in 
such  forms  as  Neotoma,  Andinomys,  Chinchillula,  etc.  If  the 

crowns  are  flat,  there  are  clear  traces  of  subsidiary  ridges  in  the 
outer  main  folds  of  the  upper  series  (which  do  not  occur  in 
those  genera  above),  and  the  folds  isolate  as  islands  on  crown 
surface. 

Upper  incisors  clearly  grooved.    (Cheekteeth  strongly  cuspidate, 

compare  Phyllotis.)  24.  Re'ithrodontomys 
Upper  incisors  plain  or  scarcely  grooved  (one  subgenus  of 

Phyllotis  only  of  those  that  follow  may  have  weakly  grooved 
incisors). 

The  cheekteeth  are  complex,  with  clear  subsidiary  ridges 

normally  present  in  the  main  outer  folds  of  the  "first  and 
second  upper  molars;  the  teeth  are  always  cuspidate 

originally,  and  in  most  cases  through  life.  (In  the  genus 

Peromysais,  there  is  a  tendency  for  the  subsidiary-  ridges 
to  be  lost,  and  in  one  subgenus  this  is  a  fairly  constant 
character,  though  it  contains  forms  in  which  these  ridges  are 
traceable,  and  there  are  intermediate  forms  between  these 

and  typical  Peromysctis.  Members  of  this  group  without 
the  subsidiary  ridges  will  stand  nearest  to  Baiomys  in  the 
key  below,  from  which  they  differ  in  the  non-reduced 

coronoid  process,  and  the  non-shortened  tail.)  (Genera 
Numbers  25  to  39.) 

The  dentition  is  weak,  the  molars  rather  narrow,  the  folds 
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usually  not  approaching  each  other,  and  not  well 
marked;  the  subsidiary  ridges  are  present  originally,  but 
may  he  lost  in  the  adult ;  the  molars  tend  to  become  more 

hypsodont.  25.  Akodon 

The  dentition  is  stronger,  with  as  a  rule  relatively  broader 

molars,  with  well-marked  folds;  the  subsidiary  ridges 
are  retained  usually  through  life;  the  molars  generally 
are  brachyodont. 

Cusps  of  upper  molars  alternating;  anterointernal  cusp 
normally  suppressed  or  vestigial;  AI.3  rather  strongly 

reduced.  (Coronoid  process  much  reduced;  subsi- 
diary ridges  when  present  retained  till  old  age;  M.2 

smaller  than  M.i,  compare  Nesomys.)       26.  Peromyscus 

Cusps  of  upper  molars  opposite,  or  nearly  so;  antero- 
internal cusp  not  obliterated,  excepting  Nesomvs; 

normally  M.3  is  not  strongly  reduced. 

Upper  incisors  strongly  pro-odont;  braincase  much  en- 
larged, but  not  ridged.  27.   Chilomys 

Upper  incisors  not  pro-odont ;  braincase  when  enlarged  is 
strongly  ridged. 

Fur  composed  of  bristles  or  spines.  28.  Neacomys 
Fur  not  spiny. 

M.2  essentially  like  M.i  in  size  and  elements. 

(Traces  of  the  element  corresponding  to  the 
anterointernal  cusp  in  M.i  are  more  or  less 
obliterated.)  29.   Nesomys 

M.2  smaller  than  M.i,  or  more  reduced  in  elements. 

(Anterointernal  cusp  in  M.i  retained.) 

Anterointernal  cusp  of  AT.i  is  much  reduced. 

Feet  more  modified  tor  arboreal  lite.  Skull 

specialized,  with  widened  frontals,  heavy 
braincase,  as  is  seen  in  specialized  arboreal 
genera.  30.   NvCTOMYS 

Feet  not  much  modified  for  arboreal  life.  Skull 

generalized,  with  narrow  frontals,  and 

moderate  braincase.  31.  Pil'^enomys 

Anterointernal  cusp  of  M.i  is  not  much  reduced. 

Palate  not  reaching  posterior  part  of  toothrows, 
and  without  lateral  pits  in  posterior 

portion. 
Skull  specialized,  of  arboreal  type,  w  ith  much 
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widened  frontals,  and  large  heavy  brain- 
case.  M.3  is  similar  in  elements  to  M.2. 
Subsidiary  ridges  of  upper  molars  are 
reduced.    (Tail  naked,  feet  arboreal.) 

Pits  between  cusps  of  upper  molars 
unusually  well  developed.  Bullae 
enlarged.  32.  Ototylomys 

Pits  between  cusps  of  upper  molars  not 

specially  developed.    Bullae  small. 

33.  Tylomys 
Skull  not  much  modified.  M.3  is  more 

reduced  than  1\L2.  Subsidiary  ridges 

in  upper  molars  not  or  less  reduced. 
(Tail  usually  moderately  or  well  haired.) 

Feet  modified  for  arboreal  life.  Folds 

of  upper  cheekteeth  never  specially 
widened.  34.  Rhipidomys 

Feet  usually  not  modified  for  arboreal 

life;  but  if  so,  folds  of  upper  cheek- 
teeth conspicuously  widened. 

35.  Thomasomys 
Palate  reaching  behind  posterior  part  of  tooth- 

rows,  and  except  in  Scapteromys,  with  well- 
marked  lateral  pits  in  posterior  portion. 

Cheekteeth  tending  to  become  more  or  less 

flatcrowned  early;  the  outer  folds  of 
upper  molars  isolated,  or  practically  so, 
on  crown  surface  as  islands,  early  in  life. 

Outer  folds  of  upper  molars  isolate  as  broad 

islands ;  general  dental  pattern  simple ; 
M.I  and  M.2  with  not  more  than  two 

isolated  islands  each.      36.  Scapteromys 

Outer  folds  of  upper  molars  isolate  as 
narrow  islands;  general  dental  pattern 
more  complex;  M.i  and  M.2  with 
three  or  four  isolated  islands  each. 

37.  Xfxtomys 
Cheekteeth  not  tending  to  become  flat- 

crowned  until  late  in  life;  cusps  usually 
traceable  through  life;  less  tendency 

present  for  isolating  of  outer  folds  as 
enamel  islands. 
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Braincase   scarcely    wider   than    rostrum. 

(Giant  form.)  38.  Meg.'^lo.viys 

Braincase  clearh'  wider  than  rostrum. 

39.  Oryzomys Cheekteeth  not  excessively  complex;  the  subsidiary  ridges  in  the 
main  outer  folds  of  the  upper  molars  in  M.i  and  M.2  are 
not  traceable. 

Some  part  of  backward  prolongation  of  outer  folds  in  the 

upper    molars    definitely    isolated    as    deep    and    con- 
spicuous  pits  between  the   main   cusps  of  the   upper 

molars,  in  the  moderately  young  animal. 

Inner  and  outer  folds  of  upper  molars  weak;  cheekteeth 
narrowed;  tail  clearly  more  than  half  head  and  bodv 

length   (averaging   about    60   per   cent   in   those   ex- 
amined). 40.    SCOTINO.MVS 

Inner  and  outer  folds  of  upper  molars  wide  and  strong; 
cheekteeth  not  narrowed;  tail  shortened,  at  most  ^^ 

per  cent  of  head  and  body  length,  usually  under  50 

per  cent;  progressively  reduced  until  scarcely  longer 
than  hindfoot.    Cheekpouches    are    present.     Form 

hea\-y,  thickset.    Feet  shortened.    M.3  not  reduced. 

Skull  much  specialized,  with  extreme  interorbital  con- 
striction, parietals  narrowed  and  strongly  ridged, 

rostrum  hea\"y  and  broadened,  braincase  narrowed; 
tendency  present  for  parietal  ridges  to  become  fused 
in  fully  adult  skulls. 

Outer  side  of  infraorbital  foramen  normal,  well  ridged, 

with  well-marked  external  plate.  41.  Cricetus 

Outer  side  of  infraorbital  foramen  rounded,  abnormal, 

lacking  external  plate.  42.   Mesocricetus 

Skull    not    much   specialized,    without    extreme    inter- 
orbital constriction,  the  parietals  not  narrowed,  not 

or  weakly  ridged;  rostrum  not  broadened,  braincase 
not  narrowed. 

Feet  much  broadened  and  densely  hairv  throughout. 

43.  Phodopus Feet  without  extreme  abnormalities.  44.   Cricetulus 

No  part  of  backward  prolongation  of  outer  folds  of  upper 
molars  definitely  isolated  as  conspicuous  pits  between 
the  main  cusps. 

Cusps  of  upper  molars  unusually  raised  and  heightened, 
the  cheekteeth  narrowed  (this  feature  apparent 
usually  even   in   comparatively  old  specimens)  (M.3 
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strongly  reduced;  tail  considerably  shortened;  form 
thickset;  plantar  pads  reduced).  45.  Onychomys 

Cusps   of   upper    molars    not    unusually    raised    up    and 
heightened. 

Feet  apparently  considerably  specialized  for  arboreal 

life.    (A  little-known  form.)  46.  Rh.^gomy's 

Feet  not  specialized  for  arboreal  life. 

Skull  with  considerable  interorbital  constriction,  this 
carried  far  backwards,  so  that  braincase  appears 
shortened.  (Molars  well  cusped  in  young,  but 
tending  to  lose  cusps  in  adult;  M.3  reduced;  tail 
about  50  per  cent  of  head  and  body  length,  or 
less,  in  all  seen.)  47.  Mystromys 

Skull  with  interorbital  constriction  usually  less  ex- 
treme, and  braincase  not  shortened  in  appearance. 

Cusps  of  upper  molars  are  not  opposite,  but  alterna- 
ting. M.3,  at  least  in  adult,  ring-shaped. 

(Coronoid  process  not  reduced,  compare 
Peromyscus.) 

Jugal  prominent,  .  relatively  long,  the  zygoma 
broader;  tail  not  shortened,  well  tufted 
terminally.  48.  C.^lomyscus 

Jugal  short,  and  zygoma  slender;  tail  shortened, 
not  tufted.  49.  B.^iomys 

Cusps  of  upper  molars  are,  when  present,  more 

opposite.  M.3  is  normally  not  ring-shaped. 
Jugal  shortened,  and  zygoma  slender  (compare 
Calomyscus). 

In  most  cases,  the  upper  molars  have  the  cusps  not 
well  marked,  and  the  pattern  is  more  or  less 
prismatic  in  appearance,  or  may  tend  to 
become  a  series  of  transverse  plates. 

Palms  and  soles  with  the  pads  situated  on  hairy- 
outgrowths  (Thomas).         50.  Eligmodonti.^ 

Palms    and    soles    usually     naked,     without 
abnormalities. 

Frontals  relatively  broad,  little  constricted, 
with  interorbital  region  evenly  diver- 

gent backwards.  51.  Gr.aomys 
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Frontals  strongly  narrowed,  never  with 
intcrorbital  region  evenly  divergent 
backwards.  52.  Phyllotis 

In  most  cases,  the  upper  molars  have  the  cusps 
more  marked,  and  there  is  less  tendency  for 
the  teeth  to  take  on  a  prismatic  appearance; 
if  molars  become  more  or  less  a  series  of 

transverse   plates,   the   general   dentition   is 
much  weaker,  and  less  angular  in  appearance. 

Folds  of  upper  molars  nearly  straight;  den- 
tition lighter;  no  tendency  for  folds  to  cut 

cusp  areas  into  partially  closed  triangles. 

53.  Zygodontomys 
Folds  of  upper  molars  considerably  curved; 

dentition  heavier;  a  tendency  present  for 

folds    to    cut    cusp    areas    into    partially 
closed  triangles.  54.   Hesperomys 

Genus  i.    ORYZOMYS,  Baird 

1857.    Oryzomys,  Baird.  Mammals  North  America,  pp.  xvi,  45,S,  482. 

1920.  MiCRORYZOMY's,  Thomas,  Proc.  U.S.  Nat.  Mus.  LVIII,  no.  2333,  p.  229.  {Hes- 
peromys iiiimttus.  Tomes.)    Valid  as  a  subgenus. 

1926.  Thallomy'scus,  Thomas,  Ann,  Mag.  Nat.  Hist.  9,  XVII.  p.  612.  (Oryzomys 
dryas,  Thomas  ^=  Hesperomys  mimttus.  Tomes)  {fide  Osgood). 

1900.  Oligoryzomys,  Bangs,  Proc.  New  Engl.  Zool.  Club  i,  p.  94.  {Oryzomys  navus. 
Bangs.)    Valid  as  a  subgenus. 

1902.  Melanomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  X,  p.  24S.  {Oryzomys  phaeopus, 
Thomas.)    Valid  as  a  subgenus. 

1904.  Nesoryzomys,  Heller,  Proc.  Cal.  Acad.  Sci.  3,  iii,  p.  241.  {Nesoryzomys  nar- 
boroiiglii,  Heller.)    Valid  as  a  subgenus. 

1906.  Oecomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  444.  (Rhipidomys 
beuevoletis,  Thomas.)    Valid  as  a  subgenus. 

Type  Species. — Mus  palustris,  Harlan. 

Rance. — Throughout  South  America  from  Southern  Patagonia  northwards. 
Galapagos    Islands.    Central    America,    and    Mexico,    including 

Lower    California.    Jamaica,    St.    \'incent.    Southern    United    States,    Texas, 
Alabama,  Georgia,  Florida,  north  to  New  Jersey.    (For  range  map  of  United 
States  forms  see  Anthony,  Field  Book  North  American  Mammals,  p.  374,  192S.) 

Number  of  Forms. — A  hundred  and  eightv-six  approximately. 

Characters. — The  skull  within  this  genus  is  variable.  In  some  forms, 
such  as  deriiis  and  iiicrrdfiisis,  there  is  considerable  inter- 

orbital  constriction  present;  the  supraorbital  ridges  may  he  rather  weak,  and 

the  rostrum  long;  the  braincase  moderate.  In  couesi  and  palustris,  the  con- 
striction is  less  abrupt  than  in  the  above,  and  more  gradual ;  these  forms  are 

intermediate  between  the  divius  tvpe,  and  the  tcctiis  tvpe,  in  which  the  frontals 
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are  relatively  very  broad,  the  supraorbital  ridges  are  heavy,  and  the  general 
form  of  the  skull  is  such  as  is  met  with  in  arboreal  types,  and  very  similar  to 

subgenus  Oecomys,  to  which  tectus  probably  belongs.  The  most  aberrant 
cranial  characters  are  found  in  Melanomys,  which  will  be  dealt  with  below. 

Supraorbital  ridges  may  be  present  or  absent  within  the  genus.  The  inter- 
parietal is  well  developed  in  all  seen.  Zygomatic  plate  usually  slightly  cut  back 

above;  more  or  less  straight  in  most  members  of  subgenus  Oecomys,  and  com- 

pletelv  so  in  Microrv~omvs;  more  strongly  thrown  forward  than  usual  in  lamia, 
wavrini  (with  anterior  border  concave),  ratticeps,  boUviae,  legatus,  and  probably 
laticeps.  The  skull  of  O.  angoiiya  agrees  in  arboreal  form  evidently  with  that  of 
lectus,  as  does  that  of  flavicans.  The  form  ochrinus,  described  as  a  race  of 

harbacoas,  has  a  heavier  rostrum  than  is  normal,  and  ver\'  broad  heavy  incisors. 
O.  zvurrini  is  an  aberrant  type,  with  the  skull  like  that  of  a  Hesperomys,  and  the 

dental  pattern  not  extremelv  different  from  that  genus ;  but  the  subsidiary  ridges 
are  in  zuavrininoX  suppressed,  though  very  reduced.  Incisive  foramina  variable  in 
length,  not  approaching  toothrows  in  tectus,  laticeps,  and  several  others.  Palate 

extending  behind  toothrows,  and  with  lateral  pits  present  each  side  in  posterior 
portion.  Bullae  normally  small  to  very  small,  but  conspicuously  enlarged  in 
pvrrborhinus. 

Upper  cheekteeth  three-rooted,  lowers  two-rooted  (Goldman).  The  upper 
cheekteeth  are  brachyodont,  with  rather  low  cusps,  but  these  normally  retained 

until  the  whole  pattern  is  obliterated;  the  general  pattern  ver^'  complex.  The 

cusps  are  symmetrical,  six  in  M.i,  four  in  ■Sl.a,  and  M.3  has  two  front  ones, 
but  the  posterior  elements  of  the  tooth  are  reduced,  and  not  clear.  As  a  rule 
this  tooth  is  little  reduced  in  size.  The  folds  are  well  marked,  relativelv  narrow 

in  adult,  but  very  clear;  four  in  M.i  (two  each  side),  and  three  (two  outer,  one 
inner)  in  M.2;  in  each  outer  fold  of  M.i  and  JM.2  there  is  a  well-marked  sub- 

sidiary ridge,  which  persists  through  life;  the  folds  tend  to  approach  each  other 
across  the  tooth;  each  tooth  has  normally  several  small  isolated  islands  in  the 
adult;  the  main  folds  do  not  as  a  rule  completelv  isolate  until  old  age,  if  then. 

The  pattern  changes  relatively  slowly  with  wear,  apparently.  In  specimens 
seen  of  xanthaeoliis  and  of  politis  the  subsidiary  ridges  are  rather  strongly  reduced. 

().  inlectiis  has  a  highly  aberrant  dentition,  with  the  cusps  obliterated  and  the 
folds  more  or  less  isolating;  the  subsidiary  ridges  are  weak;  the  second  outer 

fold  of  M.I  and  M.2  is  unusually  long;  this  species  should,  I  think,  be  trans- 
ferred to  the  genus  Xectomys. 

Lower  cheekteeth:  M.3  often  rather  long;  two  outer,  three  inner  folds  in 
M.I,  the  posterointernal  fold  with  a  terminal  heel  behind  it.  M.2  with  two 

folds  each  side,  the  anteroexternal  one  small.  M.3  much  like  M.2,  except  that 
the  posterointernal  cusp  is  reduced.  Subsidiary  ridges  originally  traceable  in 
the  main  folds  ot  both  sides ;  with  wear  the  inner  folds  may  isolate  as  islands. 

Mammae  2 — 2  =8  (Gyldenstolpe).  Form  Rat-like.  Tail  tvpicallv  poorly 
haired,  not  reduced  in  length;  in  pyrrhorliinus  verv  much  longer  than  head 
and  body  (over  150  per  cent  of  this  measurement,  or  up  to  170  per  cent 

apparently).  Hindfoot  typically  with  the  three  centre  digits  considerably 
longer  than  the  outer  pair,  the  foot  narrow.    In  some  species,  as  pyrrhorhimis 
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and  Ici'tiis,  the  foot  is  as  highly  modified  for  arboreal  hfe  as  in  subgenus  O&coiiiys, 
to  whitii  they  will  probably  be  transferred  when  the  genus  is  revised,  with 
broadened  foot  and  relatively  long  D.5;  between  these  and  normal  Orvzomys 
exist  intermediates  such  as  rattiieps,  siihflaviis,  aiigoiivo,  and  fulviventer,  in 
whieh  the  foot  is  as  broad  as  Oicoiiivs,  but  D.5  is  not  specially  lengthened. 
Whether  under  these  circumstances  Otronivs  can  be  even  retained  as  a  subgenus 

is  questionable. 
It  will  be  seen  from  the  above  notes  that  the  subgenus  Orv^omvs  contains 

probablv  several  well-marked  groups  in  South  America.  There  is  no  doubt 
that  in  the  final  revision  the  species  pyirhurhiniis,  with  its  arboreal  feet,  e.xcep- 
tionally  long  tail,  and  strongly  enlarged  bullae,  whether  classed  as  Oeconivs  or 
Orvzoinvs,  will  be  the  type  of  a  very  distinct  group  or  probably  subgenus.  I 
have  treated  it  here  as  a  species  group;  it  is  completely  distinct  from  all  Orv~o)i!vs 

seen.  I'he  species  is  thought  by  I'ate,  1932,  to  be  a  Rhipidomys;  but  the  palate 
of  the  one  skull  seen  seems  to  agree  with  Oryzomys  in  the  presence  of  small 

lateral  pits;  though  it  is  not  very  typical  of  Oryzomys.  The  remainder  of  the 
species  from  South  America  I  have  listed  alphabetically,  but  I  have  given  full 
notes  on  all  forms  seen  which  deviate  markedly  from  the  normal.  Five  groups 

have  been  given  subgeneric  or  generic  rank  which  are  here  retained  in  Oryzomys. 

Oecomys. — About  twenty-six  forms  have  been  referred  to  this  group,  which 
is  currently  accepted  as  a  full  genus.  The  skull  is  with  short  rostrum,  broad 

braincase,  interorbital  constriction  not  much  marked,  and  sup.raorbital  ridges 
evenlv  divergent  backwards;  bullae  relatively  small;  zygomatic  plate  normally 

straight  anteriorly;  palate  and  dentition  as  Orvzomys;  feet  broadened  and 
modified  to  a  degree  for  arboreal  life,  with  long  fifth  digit  in  hindfoot  (about  as 
Rhipidomys,  or  perhaps  a  little  less  specialized);  tail  long,  moderately  haired, 

faintly  tufted  terminally.    Mammae  as  Orvzomys,  2 — 2  =  8. 
The  group  was  originally  proposed  as  a  subgenus  of  Oryzomys,  and  later 

given  full  generic  rank  on  the  grounds  that  as  well  as  in  the  external  characters  it 
differed  from  Oryzomys  in  the  fact  that  the  zygomatic  plate  is  straight  anteriorly, 
whereas  in  Oryzomys  it  is  slightly  cut  back  above.  But  I  cannot  distinguish 
the  zygomatic  plate  of  Orvzomvs  tectiis  from  Oecomys  osgoodi;  while  Oecomys 

catherinae  has  the  zygomatic  plate  cut  back,  as  in  typical  Oryzomys;  and  else- 
where in  Oryzomys  (subgenus  Microryzomys)  the  zygomatic  plate  is  straight. 

I  have  just  shown  that  the  feet  of  Oecomys  are  no  more  specialized  than  those  of 
Orvzomvs  tectiis  and  Oryzomys  pvrrhorhinus,  while  ratticeps,  suhflaviis,  angouya, 
etc.,  appear  intermediate  between  the  two.  Even  O.  couesi  appears  to  lean  in 
the  direction  of  Oecomys  in  foot  structure.  Under  the  circumstances,  I  do  not 

see  how  Oecomys  can  be  regarded  as  more  than  a  doubtfully  distinguishable 
subgenus,  until  the  whole  genus  is  revised.  The  one  character  for  Oecomys 
which  remains  is  its  slightly  tufted  tail  (!).  Goldman,  in  his  revision  of  North 
American  Oryzomys,  writing  of  the  tectus  group,  states  that  in  general  characters 

"they  approach  that  section  (of  Oryzomys)  assigned  to  generic  rank  by  Thomas 

under  the  name  Oecomys." 
Ol.IGORYZOMYS  contains  a  group  of  very  small  species,  and  as  remarked  by 

(ioldman,  departs  from  the  subgenus  Oryzomys  mainlv  in  the  combination  ot 
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relative  rather  than  absolute  characters.  'I'he  species  referred  to  the  group  are 
small  forms  with  delicate  unridged  skull.  The  coronoid  process  is  rather  low, 

as  may  sometimes  occur  in  Oryzomys.  "The  molar  crowns  differ  in  details 
of  enamel  arrangement,  the  second  upper  molar  especially  in  the  early  appear- 

ance of  a  single  persistent  normally  circular  enamel  island  in  the  broad  space 

between  the  apex  of  the  inner  re-entrant  angle  and  the  base  of  the  paracone. 
In  the  subgenus  Oryzomys,  this  molar  crown  varies  in  pattern,  in  the  more  typical 
forms  normally  it  is  present  in  early  stages  of  wear  as  an  elongated  crescentic 
enamel  island  in  the  central  space,  but  in  the  more  divergent  forms  the  enamel 

island  may  be  absent."  M.3  may  be  relatively  small.  Tail  considerably  longer 
than  head  and  body. 

Xi-soRYzoMYs  from  the  Galapagos  was  proposed  as  a  full  genus.  Like 

Orysoniys,  "but  interorbital  portion  of  skull  very  different,  the  frontal  bones 
medially  much  narrower,  with  rounded  sides  at  interorbital  constriction;  snout 

more  elongate;  nasals  narrower,  considerably  longer,  and  less  convex  in  profile. 

Zygomatic  width  and  length  of  upper  molar  series  less."  Goldman  in  his 
revision  of  Nearctic  Oryzomys  suggests  that  the  genus  is  probably  not  valid. 
It  would  seem  that  these  Galapagos  species  are  merely  at  one  end  of  the  series 

of  Oryzomys  in  skull  characters;  it  does  not  seem  necessary  to  regard  the  group 
as  a  full  genus.  The  following  measurements  (from  Gyldenstolpe)  given  below 
indicate  that  the  differences  between  the  species  and  certain  Orvzomvs  are 

present  but  not  excessive.    (Types.) 

GREATEST ZYGOM.\TIC 
NASALS 

LEAST UPPER 

LENGTH BRE.\DTH IN'TERORBITAL MOLARS 

Nesoryzomys  dartcini  . 

30 

14-6 

12-6 

4-3 

4-8 

Oryzomys  sylvaticus    . 

3°-5 

IS 

12 

4-9 
4-5 

Oryzomys  yimgamis    . 

.11-3 

16-5 

I  2- 1 

4-5 4-9 

It  is  curious  that  this  distinct  group  should  be  living  side  by  side  with  the 

ordinary  Oryzomys  galapagoensis  in  such  a  remote  place  as  the  Galapagos, 
llindfoot  broad;  fur  thick;  tail  rather  shorter  than  head  and  body.  Dentition 
normal. 

The  two  following  groups  are  much  more  differentiated  from  typical 
Oryzomys  than  are  the  above. 

MiCRORYZOMYS  (synonym,  Thallomvscus).  This  subgenus  was  based  on  a 
species  mintitiis,  the  type  skull  of  which  is  apparently  in  fragments,  and  which 

seems  to  be  more  or  less  unidentifiable.  Thomas  regarded  his  species  dryas 

as  not  congeneric  with  mimitus,  and  erected  "  Thallomyscus"  for  it,  at  the  same 
time  referring  his  name  Microryzomys  to  a  synonym  of  OUgoryzomys.  Recentlv 
Osgood  (1933,  Field  Mus.  Nat.  Hist.  Zool.,  ser.  XX,  p.  i),  who  has  given 
characters  to  distinguish  between  Microryzomys  and  OUgoryzomys,  and  regards 

the  group  as  a  valid  subgenus,  has  revived  the  name  Microryzomys,  stating  that 
dryas  is  a  synonym  of  mimitus;  and  thereby  synonymizing  Thallomyscus.  He 

regards  the  group  as  not  distantly  allied  to  'i'homasomys,  from  which  it  differs 
in  its  normal  Oryzomys-Wkc  palate.  The  rostrum  is  slender,  the  zygomatic  plate 
much  narrowed,  and  straight  anteriorly;  the  cheekteeth  are  relatively  small. 
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The  size  is  very  small,  the  fur  thick,  and  the  tail  very  much  longer  than  head  and 
body  (sometimes  almost  twice  as  long).    D.5  of  hindfoot  relatively  long. 

!\Iel.\nomys  is  regarded  as  a  subgenus  of  Or\sumvs  by  Goldman,  who  has 
revised  the  North  American  species,  so  it  is  here  retained  as  such;  but  on 
cranial  characters  alone  I  should  be  prepared  to  give  it  generic  rank,  if  it  had 

not  been  for  Goldman's  classification.  The  frontals  are  extremely  broad  for  a 
Murine,  and  there  is  almost  no  trace  of  interorbital  constriction;  the  braincase 

is  more  broadened  than  other  species  of  Orvsomvs  examined.  The  rostrum  is 

short.  Palatal  foramina  short  in  those  seen;  bullae  small;  zygomatic  plate  very 
slightly  cut  back  above.  Lachrymal  articulating  mainly  with  maxilla  (about 

equally  with  maxilla  and  frontal  in  normal  Orvzoinvs).  Supraorbital  ridges 

developed.  Interparietal  large.  Upper  cheekteeth  rather  more  hypsodont 
than  other  subgenera;  the  subsidiary  ridge  in  first  outer  fold  of  M.i  appears  to 
fuse  with  the  anteroexternal  cusp.  (Few  skulls  available  for  examination;  for 

full  dental  particulars  see  Goldman,  North.  Amer.  Fauna,  1918,  no.  43,  in 
which  it  is  fully  compared  with  the  other  groups;  it  is  considered  as  transitionary 

towards  Xectomys  to  a  certain  degree.)  Tail  about  three-quarters  head  and 
bodv  length  only,  or  less.  Hindfoot  with  two  outer  digits  considerably  shorter 
than  the  central  three. 

Range. — Colombia,  Ecuador,  Panama,  Costa  Rica. 
North  of  Panama,  as  well  as  a  few  forms  of  Oligvrvzomys  and  Mclam/iiivs, 

Goldman  recognizes  the  following  groups  of  Orvsomvs  s.s. : 

palustris  group,  with  the  central  enamel  island  crescentic-shaped  and  present 
in  M.2  upper,  and  differing  from  the  other  groups  in  the  absence  of 
conspicuous  tufts  of  bristles  which  in  other  groups  project  beyond  ends 
of  claws  of  hindfeet;  ears  small ;  form  robust. 

melanotis  group,  slender  species  with  large  ears;  differing  evidently  in  colour 

from  the  above;  dentition  similar,  but  re-entrant  folds  of  molars  longer. 
alfaroi  group:  small  dark  forms,  with  comparatively  large  ears;  skull  small 

and  delicate,  dentition  like  melanotis  group. 
talamancae  group:  resembling  the  last,  but  the  enamel   island  in   A1.2  is 

absent,  and  the  third  lower  molar  is  more  than  half  cleft  by  the  deep 
outer  re-entrant  fold. 

bombvcinus  group,  differing  from  others  in  unusually  long  pelage.     Dentition 
about  as  in  talamancae  group. 

deriiis  group,   distinguished   by   large   but   rather   slender   form,   long  tail 
(much  longer  than  head  and  body),  and  general  dark  coloration. 

tectus  group,  with  short,  stout  hindteet,  large  size,  small  ears,  broad  skull; 
dentition  much  as  in  talamancae  group. 

Most  of  these  groups  occur  in  South  .America;  Goldman  refers  the  Neo- 
tropical meiidensis  and  maculiventcr  to  the  licvius  grcjup;  flavicans  and  palmarium 

to  the  tectus  group,  and  moUipilosus  and  mcdiiis  to  the  talamancae  group. 

Forms  seen:  aurillus,  aljaroi,  alhioularis,  angouva,  aquaticus,  arenalis, 
aureiventer,  henerolens,  hiculor,  haliuatdi,  homhvciniis,  bolivaris,  boliviae, 

castaneus,  childi,  catherinae,  caracoliis,  cluipiniiiii,  coiwsi,  costaiiceiisis,  copperingi, 
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caliginosus,  chrysomelas,  delticola,  dryas,  devius,  eliurus,  flavescens,  flaiicans, 

fulvescens,  fulgens,  fulviventer,  fukirostris,  galapagoensis,  goeldi,  gracilis,  guianae, 
humilior,  indefessiis,  intectus,  intermedius,  jalapae,  keaysi,  lamia,  laticeps,  levipes, 

longicaudatus,  legattis,  mamorae,  marmosurus,  magellaniats,  maccomielli,  maciili- 
Teiiter,  melanotis,  meridensis,  mcssoriiis,  minutus,  mizurus,  mexicanus,  moerex, 

nitidus,  niledulus,  narhoroiighi,  osgoodi,  olivimis,  obscurior,  ochrinus,  oniscus, 
paricola,  palmeri,  paragunus,  paliistris,  palmirae,  panamensis,  pererensis,  petiinsulae, 
poliiis,  pvrrhorhiniis,  pectoralis,  phaeopus,  phaeotis,  rostratus,  ratticeps,  robustulus, 
rex,  rnherti,  riviilaris,  rosilla,  subflavus,  subltiteus,  stolzmatmi,  siiperans,  sylvaticus, 

tropiciiis,  tapajiniis,  tectiis,  triuitatis,  lictus,  vegetus,  teliitiniis,  wavritii,  xanthaeulus, 

yiingariiiF,  splendem  {Oecomys  splendens,  Hayman,  1938,  from  Trinidad). 

List  of  Named  Forms 

Subgenus  Oryzomys,  Baird 

(Forms  occurring   north   of   Panama   revised   by  Goldman,   North   Amer. 

Fauna,  43,  1918.) 
paliistris  Group 

1.  ORYZOMYS  PALLSTRIS  PALUSTRIS.Harlan 

1837.    Amcr.  Joum.  Sci.  XXXI,  p.  385. 
Fast  Land  in  vicinity  of  Salem,  New  Jersey. 
Synonym :  (?)  oryskora,  Audubon  &  Bachman,  1853,  Quadr.  iii,  p.  214 

S.  Carolina. 

2.  ORYZOMYS  P.\LUSTRIS  N.ATATOR,  Chapman 
1893.  Bull.  .\mer.  Mus.  Xat.  Hist.  V,  p.  44. 

Gainesville,  Alachua  Co.,  Florida. 

3.  ORYZOMYS  PALUSTRIS  COLOR.^TUS,  Bangs 
i8q8.    Proc.  Boston  Soc.  Xat.  Hist.  XXVIH,  p.  189. 

Cape  Sable,  Monroe  Co.,  Florida. 

Synonym:  floridanus,  Merriam,  1901,  t'roc.  Washington  Acad.  Sci.  HI, 
p.  277- 

4.  ORYZOMYS  PALLSTRIS  TEXENSIS,  Alien 
1894.  Bull.  Amer.  Mus.  Nat.  Hist.  VL  p.  177. 

Rockport,  Aransas  Co.,  Texas. 

5.  ORYZOMYS  COLES!  COLESI,  .\Iston 

1876.    Proc.  Zool.  Soc.  London,  p.  756. 
Coban,  Guatemala. 
Synonym;  jalapae,  .Allen  S;  Chapman,    1S97,  Bull.  Amer.  Mus.  Nat. 

Hist.  IX,  p.  206.    Jalapa,  Vera  Cruz. 
teapeiisis,  Merriam,  1901,  Proc.  Washington  Acad.  Sci.  Ill, 

p.  286.    Teapa,  Tabasco,  Mexico. 
goldmani,  Merriam,  1901,  Proc.  Washington  -Acad.  Sci.  Ill, 

p.  288.    Coatzacoalcos,  Vera  Cruz. 
rufimis,  Merriam,   1901,  Proc.  Washington  .\cad.  Sci.  Ill, 

p.  285.    Catemaco.  Vera  Cruz. 
richardsoni,    .Allen,    1910,    Bull.    .Amer.    Mus.    Nat.    Hist. 

XXVIII,  p.  99.    Pena  Blanca,  Nicaragua. 
apatelius,   Elliot,    1904,    Field   Col.   Mus.   pub.   90,   z.s.   3, 

p.  266.    San  Carlos,  Vera  Cruz. 
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Ik    ORYZOMYS  COUESI  RICHMOND!.  Mcrri.im 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  284. 
Escondido  River,  50  miles  above  Bluefields,  Nicaragua. 

7.    ORYZOMYS  COLIESI  ZYGOMATICUS,  Merriam 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  285. 

Nenton,  Guatemala. 

.S.    ORYZOMYS  C0UF:SI   MEXICANL'S.  Allen 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  52. 

Hacienda  San  iVIarcos,  Tonila,  Jalisco,  Mexico. 
Synonym:   biiUeri,  Allen,  1897,  Bull.  Amer.  Mus.  Xat.  Hist.  IX,  p.  53. 

Nayarit,  Mexico. 
rufus,   Merriam,    1901,   Proc.   Washington  .Acad.   Sci.    Ill, 

p.  287.    Nayarit,  Mexico. 

.).    ORYZOMYS  COl'ESI  AZTECUS,  Merriam 
Proc.  Washington  Acad.  Sci.  Ill,  p.  282. 

Y'autepec,  Morelos,  Mexico. 
>.    ORYZOMYS  COUESI   CRINITUS,  Murr.ani 
Proc.  Washington  Acad.  Sci.  Ill,  p.  281. 

Tlalpam,  Federal  district,  Mexico. 

.    ORYZOMY'S  COUESI  REGILLUS,  Goldman 
Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  129. 

Los  Reyes,  Michoacan,  Mexico. 

.    ORYZOMYS  COUESI  AI.BIYHNTER,   Merriam 

Proc.  Wasliington  Acad.  Sci.  Ill,  p.  279. 
Ameca,  Jalisco,  Mexico. 
Synonym:   molestus,  Elliot,   1903,  Field  Columb.   Mus.  publ.  71,  z.s. 

3,  p.  145.    Ocotlan,  Jalisco. 
13.  ORYZOMYS  COUi;SI   PER.AGRUS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  283. 
Rio  Verde,  San  Luis  Potosi,  Mexico. 

14.  ORYZOMYS  COUESI  AQUATICUS.  Allen 
1S91.    Bull.  .Amer.  Mus.  Nat.  Hist.  Ill,  p.  289. 

Brownsville,  Cameron  Co.,  Texas. 

15.  ORYZOMYS  COUESI   PIXICOLA,  Murie 

1932.    Occ.  Pap.  Mus.  Zool.  L'niv.  Mich.  no.  245,  p.  i. 12  miles  south  of  El  Cayo,  British  Honduras. 

i(..    ORYZOMYS  COUESI  LAMBI,  Burt 

1934.    Proc.  Biol.  Soc.  Washington,  XLVII,  p.  107. 
Sonora,  Mexico. 

17.    ORYZOMYS  FULC;i:XS,  Thomas 
1S93.    .Ann.  Mag.  Nat.  Hist.  6,  H,  p.  403. 

Mexico,  probably  in  or  near  Valley  of  Mexico. 
iS,    ORYZOMYS  G.^TUNEXSIS,  Goldman 

191 2.    Smiths.  Misc.  Coll.  LVI,  36,  p.  7. 
Gatun,  Canal  Zone,  Panama. 

pj.    ORYZOMYS  COZL'MEL.^E,  .Merriam 
1901.    Proc.  Biol.  Soc.  Washington.  XIV,  p.  103. 

Cozumel  Island,  Yucatan,  .YIexico. 
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20.  ORYZOMYS  ANTIIJ.ARL'.M,  Thomas 
1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  177. 

Jamaica. 
21.  ORYZOMY.S  PENIN.SULAE,  Thomas 

1897.  Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  548. 
Santa  Anita.  Lower  California. 

22.  ORYZOMYS  NELSOM,  Merriam 

1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  15. 
Maria  Madre  Island,  Tres  Marias  Islands,  Jalisco,  Mexico. 

tnelanotis  Group 

23.  ORYZOMYS  MELANOTIS  MELANOTIS,  Thomas 
1893.    Ann.  Mag.  Nat.  Hist.  6,  XI,  p.  404. 

Mineral  San  Sebastian,  Jalisco,  Mexico. 

24.  ORYZOMYS  MELANOTIS  COLIMENSIS,  Goldman 
1918.    North  Amer.  Fauna,  no.  43,  p.  51. 

Armeria,  Colima,  Mexico. 

25.  ORYZOMYS  ROSTR.ATUS  ROSTRATUS,  Merriam 

ii;3i.    Proc.  Washington  -Acad.  Sci.  Ill,  p.  293. 
Metlaltojoaca,  Puebla,  Mexico. 

26.  ORYZOMYS  ROSTR.ATUS  MEGADON,  Merriam 
1 901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  294. 

Teapa,  Tabasco,  Mexico. 

27.  ORYZOMYS  ROSTRATUS  YUC.ATANENSIS,  Merriam 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  294. 

Chichenitza,  Yucatan,  Mexico. 

alfaroi  Group 
28.  ORYZOMYS  ALFAROI  ALFAROI.  .Allen 

1891.    Bull.  Amer.  Mus.  Nat.  Hist.  Ill,  p.  214. 
San  Carlos,  Costa  Rica. 
Synonym:   incertus,  Allen,  1908,  Bull.  Amer.  Mus.  Nat.  Hist.  XXIV, 

p.  655.    Rio  Grande,  Nicaragua. 

21).    ORYZOMYS  ALFAROI   DARIENSIS,  Goldman 

I VI 5.    Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  128. 
Cana,  E.  Panama. 

30.  ORYZOMYS  ALFAROI  ANGUSTICEPS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  292. 
Volcan  Santa  Maria,  Guatemala. 

31.  ORYZOMYS  ALFAROI   RH.ABDOPS,  Merriam 
1901.    Proc.  Washington  .Acad.  Sci.  Ill,  p.  291. 

Calel,  Guatemala. 

;2.    ORYZ(JMYS  ALFAROI   CAUD.^TUS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  289. 
Comatepec,  Oaxaca,  Mexico. 

33.    (JRYZO.MYS  .ALFAROI   PAL.ATINUS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  290. 
Teapa,  Tabasco,  Mexico. 
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.14.    ORYZOMYS  ALFAROI   SATURATIOR.   Mt-mam 

1901.    Prcic.  Washington  Acad.  Sci.  Ill,  p.  2qo. 
Tumbala,  Chiapas,  Mexico. 

35.  ORYZOMYS  AI.FAROl   CHAI'MAM,  Thomas 
iSgS.    Ann.  Maj;.  Nat.  Hist.  7,  I,  p.  lyg. 

Jalapa,  Vera  Cruz,  Mexico. 

36.  ORYZO.MYS  ALFAROI   DILLTIOR.  .Mirriam 

i()Oi.    Proc.  Washington  Acad.  Sci.  Ill,  p.  290. 

Huauchinango,  I'uebla,  Mexico. 

,17.    ORYZOMYS  GUERRERENSIS,  Gi.Mnian 

u)i=,.    Proc.  Biol.  Soc.  Washington,  XXVI 11.  p.  127. 
Omilteme,  Guerrero,  Mexico. 

iS,    ORYZOMYS  HYLOCKTES,   M,m,im 

1901.  Proc.  Washington  Acad.  Sci.  Ill,  p.  zgi. 
Chicharras,  Chiapas,  Mexico. 

tahimancae  Gnuip 
39.  ORYZOMYS  TALAMANCAE,  Allen 

1891.    Proc.  U.S.  Nat.  Mus.  XIV,  p.  193. 
Talamanca,  Costa  Rica. 

Synonym:    carrikeri,  Allen,  igo8,  Bull.  Anier.  Mus.  Nat.  Hist.  XXIV, 

p.  656.    Talamanca,  Costa  Rica. 
piinamtiisis.  Thomas,   1901,  .Ann.  Mag.  Nat.  Hist.  7,  VIII, 

p.  252.     Panaina. 

boiiihxcinus  Group 
40.  ORYZOMYS  BOMBYCINUS  BOMBYCINUS,  Goldman 

191 2.  Smiths.  Misc.  Coll.  LVI,  no,  36,  p.  6. 

Cerro  Azul,  near  headquarters  of  Chagres  River,  Panama. 

41.  ORYZOMYS   BOMBYCINUS  ALLENI,  Goldman 

1915.    Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  12S. 

Tuis,  about  35  miles  east  of  Cartago,  Costa  Rica. 

dniiis  CJroup 

j,z.    ORYZOMYS  DEVILS,   Bangs 

1902.  Bull.  Mus.  Comp.  Zoo!.  Harvard  Coll.  XXXIX,  p.  34. 

Boquete,  Chinqui,  Panama. 

4;.     ORYZOMYS   PIRRENSIS,   Goldman 

1913.  Smiths.  Misc.  Coll.  LX,  22,  p.  5. 
Near  Head  of  Rio  Limon.  Mt.  Pirn,  E.  Panama. 

tcctits  Group  (belonging  to  subgenus  (Jccoiiiyst) 

44      ORYZOM^'S  TECTCS  TECTUS,  Thoma.s 
1901.    Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  251. 

Bogava,  Chiriqui,  Panama. 

45.    ORYZOMYS  TECTL'S  FRONTALIS,  Goldman 
1912.    Smiths.  Misc.  Coll.  LVI,  36,  p.  6. 

Corozal,  Canal  Zone,  Panama. 
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Not  allocated  to  Group 

46.  ORY/.O.MVS  VICTLS,  Thomas 
1898.  Ann.  Mag.  Nat.  Hist.  7,  I,  p.  178. 

St.  Vincent,  Lesser  Antilles. 

("Not  examined  and  group  association  not  detemuned"  (Goldman).) 
47.  ORYZOMYS  APHRA.STLS,  Harris 

1932.    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  248,  p.  5. 
Joquin  de  Dota,  Costa  Rica. 

South  American  Species 

pyrrhorhinus  Group 
48.  ORYZOMYS  PYRRHORHINUS,  Wied 

1826.    Beitr.  Naturgesch.  Bras.  II,  p.  418. 
Bahia  Province,  E.  Brazil. 

Other  species,  not  allocated  to  Groups 

49.  ORYZOMYS  ALBIGULARIS  ALBIGULARIS,  Tomes 

i860.    Proc.  Zool.  Soc.  London,  p.  264. 
Pallatanga,  Central  Ecuador. 

so.    ORYZOMYS  ALBIGLL.ARIS  M.ACULIVENTER,  .-yien 
1899.  Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  204. 

Sierra  EI  Libano,  Santa  Marta  district,  N.-E.  Colombia. 
(Belonging  to  Nearctic  deviits  group  (Goldman).) 

51.  ORYZOMYS  ALBIGUL.\R1S  MOEREX,  Thomas 

1914.    .Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  241. 
Mindo.  W.  Ecuador. 

52.  ORYZOMYS  ANGOUYA,  Desmarest 

1819.    Nouv.  Diet.  Hist.  Nat.,  2nd.  ed.  Art.  Rat.  p.  22. 
Paraguay. 
(Perhaps  a  member  of  subgenus  Oecomys.) 

53.  ORYZOMYS  AURIVENTER  AURIVENTER,  Thomas 

1899.  Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  379. 
Mirador,  Upper  Rio  Pastaza,  E.  Ecuador. 

54.  ORYZOMYS  .A.URIVEXTER  NIMBOSUS,  Anthony 

1926.    -Amer.  Mus.  Nov.  240,  p.  4. 
San  Antonio,  Rio  Ulva,  E.  Ecuador. 

55.  ORYZOMYS  BALNEATOR  BALNEATOR,  Thomas 

1900.  .Ann.  Mag.  Nat.  Hist.  7,  V,  p.  273. 
Mirador,  Upper  Rio  Pastaza,  E.  Ecuador. 

56.  ORYZOMYS  BALXE.^TOR  HESPERUS,  .Anthony 
1924.    Amer.  Mus.  Nov.  139,  p.  7. 

El  Chiral,  Province  del  Oro,  S.-W.  Ecuador. 

57.  ORYZO.MYS  BARBACOAS  BARB.\COAS,  Allen 

1916.    Bull.  .\mer.  Mus.  Nat.  Hist.  XXXV,  p.  85. 
Barbacoas,  S.-\V.  Colombia. 
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5S.    ORYZOMVS  HARBACOAS  OLHRINUS,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist,  g,  VII,  p.  449. 

West  of  Quito,  Ecuador. 
(For  note  on  cranial  peculiarities  of  this  fonn  see  paye  341.) 

5().    ORYZOMYS  BAURI.  Allen 
1892.    Bull.  Amer.  Mus.  Nat.  Hist.  IV,  p.  4S. 

Harrington  Island,  Galapagos  Islands. 

(According  to  Osgood  "hardly  separable  from  O.  galapagocitsis"  (G\\den- stolpe).) 

(10.    ORYZOMYS  BOLIVARIS,  Allen 

1901.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  405. 
Porvenir,  Bolivar  Province,  Ecuador. 

61.  ORYZOlVn'.S  BOLIVIAE,  Thomas 
1901.    Ann.  Mag.  Nat.  Hist.  7.  VIII,  p.  536. 

Mapiri,  Upper  Rio  Beni,  N.  Bolivia. 

62.  ORYZOMYS  CARACOLUS,  Thomas 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  242.  * 
Galipare,  Cerro  del  Avila,  N.  Venezuela. 

63.  ORYZOMYS  CASTANEUS,  Allen 
1901.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  406. 

San  Janvier,  N.-W.  Ecuador. 

(•4.    ORYZOMY.S  CHAPARENSIS,  Osgood 
1916.  Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  14,  p.  205. 

Todos  Santos,  Rio  Chapare,  Cochabaniba  district,  E.  Bolivia. 

65.  fJRYZONn'S  CHILDI,  Thomas 
1S95.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  59. 

Bogota  region.  Central  Colombia. 
(Probably  identical  with  iiicfidcnsis,  according  to  Gyldenstolpe.) 

66.  ORYZOMYS  COPPINGERI,  Thomas 
1 88 1.    Proc.  Zool.  Soc.  London,  p.  4. 

Cockle  Cove,  Madre  de  Dios  Island,  Trinidad  Channel,  S.  Chile. 

67.  ORYZOMYS  DELTICOLA,  Thomas 
191 7.  Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  96. 

Isla  Ella,  Parana  Delta,  Buenos  .Aires  Province,  E.  Argentina. 

68.  ORYZOMYS  ELIURUS,  Wasner 

1845.    Archiv.  fiir  Naturgesch.  XI,  i,  p.  147. 
Ytarare,  San  Paulo  Province,  E.  Brazil. 
Synonym:  pygmaeus,  Wagner,  Archiv.  fiir  Naturgesch.    XI,   i,    1S45, 

p.  147.    Ypanema,  E.  Brazil. 
nigripes,  Desmarest,  Kouv.  Diet.  Hist.  Nat.  XXIX,  p.  64, 

1819.    Paraguay. 

6g.    ORYZOMYS  FI.AVESCENS,  VVaterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  19. 
Maklonado,  Uruguay. 

70.    ORYZOMYS  EL.AVIC.'VNS  FLA\1CANS.  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  351. 

Merida,  Venezuela. 
(Belonging  to  Nearctic  tectiis  group  (Goldman).) 
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71.  ORYZOMYS  FI.AVICANS  SUBLUTIX'S,  Thomas 
1S98.    Ann.  Map.  Nat.  Hist.  7,  II,  p.  268. 

Cundinamarca  district,  W.  Colombia. 

72.  ORYZOMYS  FUI.VIVENTER,  Allen 
1899.  Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  Z12. 

Quebrada  Secca,  Cumana  district,  N.  Venezuela. 

73.  ORYZONH'S  G.\I,APAGOENSIS,  Waterhousc 
1839.    Zool.  Voy.  Beagle,  pt.  ii,  Mamm.  p.  65. 

Chatham  Island,  Galapagos  Islands. 

74.  ORYZf)MYS  GOKLDII,  Thomas 
1897.    .^nn.  Mag.  Nat.  Hist.  6,  XIX,  p.  494. 

Itaituba,  Rio  Tapajoz,  Central  Brazil. 

75.  ORYZOMYS  GRACILIS,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  358. 

Concordia,  Medellin,  Antioquia  district,  Colombia. 

7'>.    ORYZOMYS  HELVOLUS,  .-Ulen 
1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  597. 

Villavicencio,  E.  Colombia. 

77.  ORYZOMYS  INTECTUS,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  356. 
Santa  Elena,  Medellin,  -Antioquia  district,  Colombia. 
(This  species  is,  I  think,  a  Nectomys,  not  an  Oryzomys.) 

78.  ORYZOMYS  KE.AYSI,  Allen 

1900.  Bull.  .\mer.  Mus.  Nat.  Hist.  XIII,  p.  225. 
Inca  Mines,  Rio  Inambari,  S.-E.  Peru. 

7<).    ORYZOMYS  LAMIA,  Thomas 
1901.  Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  528. 

Paranahyba,  Rio  Jordao,  S.-W.  Minas  Geraes,  E.  Brazil. 

So.    ORYZOMYS  LATICEPS  LATICEPS,   Lund 
1841.    K.  Danske  Vidensk.  Selsk,  .Afhandl.  VIII,  p.  279. 

Lagoa  Santa,  Rio  des  Velhas,  Minas  Geraes,  E.  Brazil. 
Synonym:  saltator,  Winge,  i888,  E.  Museo  Lundii,  i,  3,  p.  48. 

81.  ORYZOMYS  LATICEPS  INTERMEDIUS,  Leche 
1886.    Zool.  Jahrb.  i,  p.  693. 

Taquara  de  Mundo  Novo,  Rio  Grande  do  Sul,  S.  Brazil. 

82.  ORYZOiVn'S  LATICEPS  ALAGDALENAE,  Allen 
1899.    Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  209. 

Minca,  Santa  Marta  district,  N.-E.  Colombia. 
83.  ORYZOMYS  L.ATICEPS  XITIDUS.  Thomas 

1884.    Proc.  Zool.  Soc.  London,  p.  452. 
.Amable  Maria,  RJo  Chanchamayo,  Peru. 

84.  ORYZOMYS  L.ATICEPS  PERENENSIS,  .-Mien 
1901.    Bull.  .Amer.  Mus.  Nat.  Hist.  XIV,  p.  406. 

Perene,  Junin  district.  Central  Peru. 

85.  ORYZOMYS  LEGATLS,  Thomas 

1925.    .-Xnn.  Mag.  Nat.  Hist.  9,  XV,  p.  577. 
Carapari,  Yacuiba,  Tarija  district,  S.  Bolivia. 
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so.    ORYZOMYS  LEYIPKS,  Thomas 

I  go.;.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  I2g. 
Limbane.  Puno  district,  S.-E.  Peru. 
(Probably  identical  with  kciiysi,  according  to  Gyldenstolpe.) 

S7.    ORYZOMY.S  LON'GIC.-\L'D.\'rLS   LONGIC-^UDATL'S,   Bciuut 
1S32.    Proc.  Zool.  Soc.  London,  p.  2. 

\V.  Chile. 

Svnonvm:  pliilippii.   Landbeck.  .Arch,  fur  Naturgesch.  XXIV,   i,    1858, 

p.  So.     Chile. 
macrocercns.  Philippi,   igoo,  Ann.  Mus.  Nac.  Chile,  p.  30. 

Colchagua  Province,  Chile. 
mgribarbis,    Philippi,    same    reference,    p.    31.    Talcaregue 

Andes,  Chile. 
saltator,  Philippi,  same  reference,  p.  32.      Peine,  Santiago 

Province,  Chile. 

amblyrrhynchus,  Philippi,  same  reference,   p.   36.    Valdivia 
Province,  Chile. 

dimiinitiviis,     Philippi,     same     reference,     p.     43.    Illapel, 
O'Higgins  Province,  Chile. 

petroamis.  Philippi,  same  reference,  p.  56.    Peteroa,  Curica 
Province,  Chile. 

.S,S.    ORYZOMYS   LONGICAUD.ATUS   DESTRUCTOR.  Tschudi 

1S44.     Unters.  u.  d.  Fauna  Peruana,  i,  p.  182. 
E.  Peru. 

Synonym:    (?)  iiuhiiuistronia.  Tschudi,  same  reference.     Peru. 
So.    ORYZOMYS  LONGRALDATUS  MACiK LLANICLS,   Bunnet 

1835.    Proc.  Zool.  Soc.  London,  p.  igi. 
Port  Famine,  Straits  of  Magellan,  S.  Chile. 

.10.    ORYZOMYS  LONGICAUD.ATL'S  MIZURUS,  Thomas 
igi6.    Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.  x86. 

Koslowsky  Valley,  Chubut  Territory,  S.  Patagonia. 
(Probably  = /.  loiigicaudatiis  (Gyldenstolpe).) 

01.    ORYZOMYS  MACCONNHLLI.  Thom.is 

igio.    Ann.  Mag.  Nat.  Hist.  8,  VI.  p.  186. 
Rio  Supinaam,  Demerara  district,  British  Guiana. 

>,2.     ORYZO.MYS  MEDRS,  Robinson  &  Lyon 
1901.    Proc.  U.S.  Nat.  Mus.  XXIV,  1246,  p.  142. 

San  Julian,  east  of  La  Guaira,  N.  Venezuela. 
(Belonging  to  Nearctic  talamancae  group  (Goldman).) 

<;.i.    ORYZOMYS  MERID1:NSIS,  Th.imas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  351. 

Merida,  W.  Venezuela. 

(Belonging  to  Nearctic  dezitis  group  ( Goldman). 1 
04     ORYZO.MYS  MODESTIS,  Allen 

iSgi).     Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  212. 
Campo  Alegre,  Cumana  district,  Venezuela. 

05.    ORYZOMYS  .Mdl.Liril.oSlS,   Allun 

1894.    Bull.  Amer.  Mus.  Nat.  Hist.  XII.  p.  20S. 
Valparaiso,  Santa  Marta  district,  N.-E.  Colombia. 
(Belonging  to  Nearctic  talanuimiie  group  I  Goldman  I.) 
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.,6.    ORYZOMYS  MLRKI.IAK.  Allen 

1915.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXIV,  p.  630. 
Muralla,  Rio  Bodoquena,  Caqueta  region,  E.  Colombia. 
Synonym:   incerUis,  Allen,  1913,  Bull.  Amer.  Mus.  Nat.  Hist.  XXXU, 

p.  598  (preoccupied). 

()7.    ORYZOMYS  O'CONNELLI,  Allen 
1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  597. 

Buenavista,  E.  Colombia. 

y8.    ORYZOMYS  ONISCUS,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIII,  p.  142. 
Sao  Lorenzo,  Pemambuco  Pro\ince,  E.  Brazil. 

99.  ORYZOMYS  PALMARIUS,  Allen 

1899.    Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  210. 
Quebrada  Secca,  Cumana  district,  N.  Venezuela. 

(Belonging  to  tectus  group  (Goldman).) 

100.  ORYZOMYS  PALMIRAE,  .Allen 

1 91 2.    Bull.  ,-\mer.  Mus.  Nat.  Hist.  XXXI,  p.  83. 
Palmira,  Central  Colombia. 

101.  ORYZOMYS  PECTORALIS,  .Allen 

1912.  Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  83. 
Popayan,  Cauca  district,  \V.  Colombia. 

102.  ORYZOMYS  POLIUS,  Osgood 

1913.  Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  9,  p.  97. 
Tambo  Carrizal,  east  of  Balsas  Mountains,  X.  Peru. 

loj.    ORYZOMYS   RATTICEPS  R.ATTICEPS,   Hensel 

1873.    .Abhandl.  K.  Preuss.  .Akad.  Wiss.  Berlin,  1872,  p.  36. 
Rio  Grande  do  Sul  Province,  S.  Brazil. 

104.  ORYZOMYS  RATTICEPS  PARAGANUS,  Thomas 

1924.    .Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  144. 
Sapucay,  Paraguay. 

105.  ORYZOMYS  R.ATTICEPS  TROPICIUS.  Thomas 

1924.    Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  143. 
Piquete,  Sao  Paulo  Province,  Brazil. 

106.  ORYZOMYS  RIVULARIS,  Allen 

1901.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  407. 
Rio  Verde,  N.  Ecuador. 

107.  ORYZOMY'S  SPECIOSUS,  .Allen  &  Chapman 
1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  212. 

Princcstown,  Trinidad. 

loS.    ORYZO.MYS  SUBFEAVLS,  Wagner 

1842.    .Arch,  fur  Naturgesch.  VIII,  p.  362. 
Brazil. 

Synonym:  vulpinoides,  Schinz,  Syn.  Mamm.  ii.  p.  193,  1S45. 
vulpinus,  Lund,  K.  Danske.  Vidensk.  Selsk,  .Afhandl.  VIII. 

1 84 1,  p.  279. 

109.    ORYZO\n-S  SYLV.ATICUS,  Thomas 
igoo.    .Ann.  Mag.  Nat.  Hist.  7,  V,  p.  272. 

Santa  Rosa,  S.  Ecuador. 

12 — Living  Rodents — II 
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o.    ORYZOMYS  TENUICAUDA,  Allen 
Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p. 

i8q9 

i8gg 

i8<J3 

1893 

1899 

Las  Palmales,  Cumana  district,  N.  Venezuela. 

11.  ORYZOMYS  TRICHURUS,  Allen 
Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  lod. 

Bonda,  Santa  Marta  district,  Colombia. 

12.  ORYZOMYS  TRINIT.ATIS,  .\llen  &  Chapman 

Bull.  .Amer.  Mus.  Nat.  Hist.  V,  p.  -13. 
Princestown,  Trinidad. 

1:,.    ORYZOMYS  VETULINUS,  Allen  &  Chapman 
Bull.  .Amer.  Mus.  Nat.  Hist.  V,  p.  214. 

Princestown,  Trinidad. 

14.  ORYZOMYS  VILLOSUS,  Allen 

Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  210. 
Valparaiso,  Santa  Marta  district,  N.-E.  Colombia. 

15.  ORYZOMYS  VINCENIANUS.  Allen 

Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  59S. 
Villavicencio,  E.  Colombia. 

16.  ORYZOMYS  WAVRINI,  Thomas 
Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  177. 

N.  Chaco,  Jesematathla,  Paraguay. 
(For  note  on  the  peculiarities  of  this  species  sec  page  341.) 

17.  ORYZOMYS  XANTHAEOLUS  XANTHAEOLCS,  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  354. 
Tumbez,  Pirua,  district,  N.-W.  Peru. 

ORYZOMYS  XANTHAEOLUS  BARONI,  Allen 

1897.     Bull.  .Amer.  Mus.  Nat.  Hist.  IX,  p.  117. 
Malca,  Cajabamba  district,  N.-W.  Peru. 
(Considered  by  Gyldenstolpe  as  not  a  valid  race.) 

.).    ORYZOMYS  YUNCJANUS,  Thomas 
.Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  130. 

Charuplaya,  Rio  Secure,  Bolivia. 

Subgenus  Oligorvzomys,  Bangs 

(Forms  occurring   north   of  Panama,   revised   by  Cjoldman,  North   .Amer. 
Fauna,  no.  43,  1918.) 

120,    ORYZOMYS  FULVESC1-;NS   FULVESCENS,   Saussure 
i860.     Rev.  et.  Mag.  Zool.  p.  102.  1,  XII. 

State  of  Vera  Cruz,  Mexico. 

121      ORYZOMYS  FULVESCENS  LENIS,  Goldman 

1915.    Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  130. 
Los  Reyes,  Michoacan,  Mexico. 

122.    ORYZOMYS  FUI.VESCICNS  MAYENSIS,  CJuldnian 

1918.     North  .Amer.  Fauna,  no.  43.  p.  92. 
.Apazote,  near  Yohaltum,  Campeche,  Mexico. 
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123.  ORYZOMYS  FUr>VESCENS  COSTARICENSIS,  Allen 

1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  239. 
El  General,  Costa  Rica. 
Synonym:  nicaraguae,    Allen,    1910,    Bull.    Amer.    Mus.    Nat.    Hist. 

XXVIII,  p.  100.    Nicaragua. 

124.  ORYZOMY.S  FULVESCENS  VEGETUS,  Bangs 

1902.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XXXIX,  p.  35. 

Boquete,  Chiriqui,  Panama. 

South  American  Forms 

125.  ORYZOMYS  .^NDINUS,  Osgood 

1914.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  p.  156. 

Hacienda  Llagueda,  Upper  Rio  Chicama,  N.  Peru. 

126.  ORYZOMYS  ARKNAI.IS,  Thomas 

1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  571. 

Eten,  N.-W.  Peru. 

127.  ORYZOM^'S  DELICATUS,  Allen  &  Chapman 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  19. 

Caparo,  Trinidad. 

128.  ORYZOMYS  FULVIROSTRIS,  Alkn 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  86. 

Munchique,  Cauca  district,  Colombia. 

129.  ORYZOMYS  GRISEOLUS,  Osgood 

1912.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  p.  49. 

West  of  Paramo  de  Tama,  Upper  Rio  Tachira,  W.  Venezuela. 

130.  ORYZOMYS  MATTOGROSSAE,  Allen 

1916.    Bull.  .'^mer.  Mus.  Nat.  Hist.  XXV,  p.  528. 
Utiarity,  Rio  Papagaio,  Matte  Grosso,  S.  Brazil. 

131.  ORYZOMYS  MICROTIS,  Allen 

1916.    Bull.  .^mcr.  Mus.  Nat.  Hist.  XXXV,  p.  525. 
Lower  Rio  Solimoes,  Central  Brazil. 

132.  ORYZOMYS  MUNCHIQUENSIS,  Allen 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  85. 
La  Florida,  Cauca  district,  W.  Colombia. 

133.  ORYZOMYS  NAVUS  NAVUS,  Bangs 

1899.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  9. 

Pueblo  Viejo,  Sierra  Nevada  de  Santa  Marta,  Colombia. 

134.  ORYZOMYS  NAVUS  MESSORIUS,  Thomas 

1901.    Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  151. 
Kanuku  Mountains,  British  Guiana. 

135.  ORYZOMYS  STOI.ZMAXNI  STOLZMANM,  Thomas 

1894.    .■\nn.  Mag.  Nat.  Hist.  6,  XIV,  p.  357. 
Huambo,  N.  Peru. 

136.  ORYZOMYS  STOI.ZMANNI   M.^RANONICUS,  Osgood 

1914.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  5. 
Hacienda  Linion,  Balsus,  Rio  Maraiion,  Peru. 
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137-    ORYZOMYS  TENUIPES,  Allen 

1904.    Bull.  Amer.  Mus.  Nat.  Hist.  XX,  p.  328. 
Sierra  de  Merida,  W.  VcnczuLla. 

138.    ORYZOMY.S  UTIARITKNSIS.  Allen 

1916.  Bull.  Amer.  Mus.  Nat.  Hist.  XXXV,  p.  527. 

Utiarin-,  Rio  Papagaio,  Matto  Grosso,  Brazil. 

Subgenus  Microrvzomys,  Thomas 

(Synonym;  Thallomvsciis,  Thomas;  fide  Osgood) 

i3g.    ORYZOMY.S  MINUTUS  MINUTU.S,  Tomes 

i860.    Proc.  Zool.  Soc.  London,  p.  215. 
Pallatanga,  Central  Ecuador. 

Synonym:  dryas,  Thomas,  i8g8,  Ann.  Mag.  Nat.  Hist.  7,  II,  p.  267. 
Pallantanga,  Ecuador.    (Status  fide  Osgood.) 

140.  ORYZOMY.S  MINUTUS  AURILLUS.  Thomas 

1917.  Smiths.  Misc.  Coll.  LXVIII,  p.  i. 
Torontoy,  Cuzco  district,  Central  Peru. 

141.  ORYZOM^'S  MINUTUS  ALTISSIMUS,  Os(;ood 
1933.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  5. 

La  Quinua,  mountains  north  of  Cerro  de  Pasco,  Peru. 

142.  ORYZOMYS  MINUTUS  HUMILIOR.  Thomas 

1898.    Ann.  Mag.  Nat.  Hist.  7,  II,  p.  268. 
Bogota  region.  Central  Colombia. 

Suligenus  Melanoiiiys,  Thomas 

(Forms  occurring  north  of  Panama,  revised  by  Goldman,  191 8,  North  Amer. 

Fauna,  no. 43.   See  also  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXII,  p.  533,  191 3.) 

143.  ORYZOMYS  AFFIMS  AFFINIS,  .Allen 

1912.  Bull.  .Amer.  Mus.  Nat.  Hist.  XXXI,  p.  88. 
San  Jose,  Cauca  district,  W.  Colombia. 

144.  ORYZOMYS  AFFIMS  MONTICOLA,  Allen 

1913.  Bull.  .Ajner.  Mus.  Nat.  Hist.  XXXII,  p.  540. 
Gallera,  Cauca  district,  W.  Colombia. 

145.  ORYZOMYS   BUENAVISTAE,  Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  547. 
Buenavista,  E.  Colombia. 

i4h.    ORYZOMYS  CALIGINOSUS  CALIGINOSUS,  Tomes 

i860.    Proc.  Zool.  Soc.  London,  p.  263. 
Esmeraldas,  W.  Ecuador. 

147.    ORYZOMYS  CALIGINOSUS  CHRYSOMEI.AS,  Allen 

1897.     Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  37. 
Suerre,  Costa  Rica. 

14S.    (JRYZOMYS  CALIGINOSUS   IDONEUS,   Goldman 

IQ12.     Smiths.  Misc.  Coll.  LVI,  36,  p.  5. 
Cerro  Azul,  near  headwaters  of  Chagres  River.  Panama. 
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149.  ORYZOMYS  CALIGINOSUS  OROENSIS,  Allen 

1913.    Bull.  Araer.  Mus.  Nat.  Hist.  XXXII,  p.  538. 
Rio  de  Oro,  Manavi  Province,  W.  Ecuador. 

150.  ORYZOMYS  COLUMBIANUS,  Allen 

1899.    Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  203. 

Manzanares,  Santa  Marta  district,  N.-E.  Colombia. 

151.  ORYZOMYS  LOMITENSIS.  Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  545. 
Las  Lomitas,  W.  Colombia. 

152.  ORYZOMYS  OBSCURIOR.  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  356. 

Concordia,  Medellin,  Antioquia  district,  Colombia. 

151.    ORYZOMYS  PH.\EOPLS  PHAEOPUS,  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  355. 
Pallatanga,  Central  Ecuador. 

154.  ORYZOMYS  PHAEOPUS  OLIVINUS,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  247. 
Zaruma,  S.-E.  Ecuador. 

155.  ORYZOMYS  PHAEOPUS  TOLIMENSIS,  .Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  544. 
Rio  Toche,  Tolima  district,  Colombia. 

156.  ORYZOMYS  PH,\EOPUS  VALLICOLA.  Allen 

1913.  Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  544. 
Rio  Frio,  Cauca  district.  Central  Colombia. 

157.  ORYZOMYS  ROBUSTULUS,  Thomas 

1914.  Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  243. 
Gualaquiza,  Ecuador. 

Subgenus  Oecomys,  Thomas 

158.  ORYZOMYS  BENEVOLENS.  Thomas 

1901.    .\nn.  Mag.  Nat.  Hist.  7,  VII,  p.  369. 
Chirimote,  N.  Bolivia. 

159.  ORYZOMYS  BICOLOR.  Tomes 

i860.    Proc.  Zool.  Soc.  London,  p.  217. 

Guayaquil,  S.-W.  Ecuador. 
Synonjin:  dryas,  Thomas,  1900,  Ann.  Mag.  Nat.  Hist.  7,  V,  p.  271. 

160.  ORYZOMYS  GATHER!  N.AE,  Thomas 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  234. 
Joinville,  Santa  Catherina,  S.-E.  Brazil. 

161.  ORYZOMYS  CAICARAK,  Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  603. 
Caicara,  Rio  Orinoco,  Central  Venezuela. 
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162.  ORYZOMYS  EMlLIAli,  Allen 

1 916.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXV,  p.  s^i. 

Rio  Mojn,  Pari,  N.-E.  Brazil. 

163.  ORYZOMYS  ENDl'.RSI,  Goldman 
1933-    Joum.  Washington  Acad.  Sci.  XXIII,  p.  525. 

Barro  Colorado  Island,  Canal  Zone,  Panama. 

164.  ORYZOMYS  FLORENCIAE,  Alien 

IQ16.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXV,  p.  524. 

I'lorencia,  Rio  Caqueta,  E.  Colombia. 

1(15.    ORYZOMYS  GLUAN.AE,  Thomas 

igio.    .Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  187. 

Rio  Supinaam,  Demerara  district,  British  Guiana. 

i6(..    ORYZOMYS  ILLECTUS,   Bangs 

i8g8.    Proc.  Biol.  Soc.  Washington,  XII,  p.  164. 

Pueblo  Vieijo,  Sierra  Nevada  de  Santa  Marta,  Colombia. 

167.    ORYZOMYS  MAMORAK,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  445. 

Mosetenes,  Upper  Rio  Mamore,  N.-E.  Bolivia. 

165.  ORYZOMYS  MARMOSURUS,  Thomas 

1899.    .-^nn.  Mag.  Nat.  Hist.  7,  IV,  p.  37S. 

Maipures,  Upper  Rio  Orinoco,  S.-W.  Venezuela. 

169.  ORYZOMYS  MELI.EUS.  Anthony 

1924.    .\mer.  Mus.  Nov.  139,  p.  4. 

Zamora,  S.-E.  Ecuador. 

170.  ORYZOMYS  MILLERI,  Allen 

1916.    Bull.  .Amer.  Mus.  Nat.  Hist.  XXXV,  p.  523. 

Barao  de  Malgafo,  Matto  Grosso,  S.  Brazil. 

171.  ORYZOMYS  MINCAE,  Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  603. 

Minca,  Santa  Marta  district,  N.-E.  Colombia. 

17:^.    ORYZOMYS  NITEDULUS,  Thomas 

1010.    .Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  505. 

Lower  Rio  Essequibo,  Demerara  ilistrict,  British  Guiana. 

17.V    ORYZOMYS  OSGOODI,  Thomas 

1924.    Arm.  Mag.  Nat.  Hist.  9,  XIV,  p.  287. 

Moyobamba,  N.  Peru. 

174.  ORYZOMYS  PARICOL.A,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  194. 

Igarape-Assu,  Para,  N.-E.  Brazil. 

175,  ORYZOMYS   I'HAEOTIS,  Thomas 
1901.    Ann.  Mag.  Nat.  Hist.  7,  VII,  p.  181. 

Segrario,  Rio  Inambari,  S.-E.  Peru. 

17(1.    ORYZOMYS  ROBICRTI,  Thomas 

1903.    Proc.  Zool.  Soc.  London,  11,  p.  237. 

Santa  Anna  de  Chapada,  Matto  Grosso,  Brazil. 
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177.    ORYZOMYS  REX,  Thomas 

1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  504. 
Rio  Supinaam,  Demerara  district,  British  Guiana. 

17S.    ORYZOMYS  ROSII.LA.  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  35. 
La  Union,  Lower  Rio  Orinoco,  E.  Venezuela. 

179-    ORYZOMYS  RUTILUS,  Anthony 

1921.    Amer.  Mus.  Nov.  19,  p.  4. 
Kartabo,  British  Guiana. 

180.  ORYZOMYS  SUPKRANS,  Thomas 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  250. 
Canelos,  Rio  Bobonaza,  E.  Ecuador. 
Synonym:  palmeri,   Thomas,   Ann.   Mag.   Nat.   Hist.   8,   VIII,    1911, 

p.  251.    Canelos,  Rio  Bobonaza,  Ecuador. 

181.  ORYZOMYS  TAPAJINUS,  Thomas 

1909.    .Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  378. 
Santa  Rosa,  Rio  Jamauchim,  Central  Brazil. 

182.  ORYZOMYS  TRABEATUS,  Allen  &  Barbour 

1923.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LXV,  p.  262. 
Rio  Jesusito,  E.  Panama. 

Subgenus  Nesoryzoviys,  Heller 
183.  ORYZOMYS  D.ARWINI,  Osgood 

1929.    Field  Mus.  Nat.  Hist.  Zool.  ser.  XVII,  2,  p.  23. 
Indefatigable  Island,  Academy  Bay,  Galapagos  Islands. 

184.  ORYZOMYS  INDEFESSUS,  Thomas 

1899.    .Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  280. 
Indefatigable  Island,  Academy  Bay,  Galapagos  Islands. 

185.  ORYZOMYS  NARBOROUGHI,   Heller 

1904.    Proc.  Cal.  Acad.  Sci,  III,  p.  242. 
Narborough  Island,  Mangrose  Point,  Galapagos  Islands. 

incertae  sedis 

186.  ORYZOMYS  SIMPLEX,  Winge 

1888.    E.  Museo  Lundii,  Bd.  i,  3,  p.  11. 
Lapa  de  Escrivania,  Minas  Geraes,  Brazil. 

Genus  2.    MEGALOMYS,  Trouessart 

1 88 1.    Mec.\lomys,  Trouessart,  Le  Naturaliste,  vol.  i,  p.  357. 
1903.  Moschomys,  Trouessart,  Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  3S8.  (To  replace 

Megalomys,  under  the  impression  that  it  was  preoccupied  by  Megamys,  Laurrilard, 
1848.)    See  Miller,  N..A.  Recent  Mammals,  p.  365,  1923.    (Preoccupied.) 

1904.  MoscHOPHOROMYS,  Elliot,  Field  Columb.  Mus.  Pub.  qo,  z.s.  3,  p.  270.  (To 
replace  Moschomys,  Trouessart.) 

Type  Species. — Mus  pilorides,  Desmarest  (not  of  Pallas). 

R.ANGE. — Martinique,  and  St.  Lucia,  Lesser  Antilles.    The  genus  is  now 
thought  to  be  extinct. 
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Number  of  Forms. — Two. 

Character.?. — Skull  with  much  narrowed  braincase,  little  interorbital 

constriction  in  adult,  and  extremely  powerfully  ridged  supra- 
orbital region,  the  ridges  extending  back  to  the  supraoccipital;  occipital  region 

upstanding,  powerfully  ridged.  Zygomatic  plate  very  slightly  cut  hack  above. 
Incisive  foramina  short,  considerably  in  front  of  toothrows.  Palate  as  Orysomys. 
Bullae  extremely  small.    Molars  ot  Orysoiiiys  type. 

Size  very  large,  much  larger  than  any  Orysomys,  though  perhaps  not  more 
so  than  large  forms  of  Tylomys;  ear  relatively  small;  tail  long,  moderately  haired; 

feet  not  specialized;  claw'S  prominent. 
Very  few  specimens  seen.  Forsyth  Major  considered  this  genus  was  not 

distinguishable  from  Oryzomxs,  and  it  seems  to  be  very  poorly  differentiated 
from  that  genus;  but  it  is  retained  as  a  valid  genus  by  Miller,  North  American 
Recent  Mammals. 

Forms  seen:  desmareslii,  luciae. 

List  of  Named  Forms 

1.  MEGALOMYS  DESMARESTII,   Fischer 

182Q.    Synopsis  Mamni.  p.  316. 

Martinique,  Lesser  .-Antilles. 
2.  MEGALOMYS  LUCIAE,  Forsyth  Major 

iQoi.    Ann.  Mag.  Nat.  Hist.  7,  VII,  p.  206. 
St.  Lucia,  Lesser  Antilles. 

Genus  3.    NEACOMYS,  Thomas 

1900.    Ne.'vcomys,  Thomas,  .'^nn.  Mag-  Nat.  Hist.  7,  V,  p.  153. 

Type  Species. — Hesperomys  (Calomys)  spinosus,  Thomas. 

Range. — Panama,    British    Guiana,    Colombia,    Peru,    Southern    Brazil. 
Extends  to  East  Ecuador. 

Number  of  Forms. — Six. 

Characters. — Skull  small,  but  apparently  always  with  well-developed 

supraorbital  ridges.  Zygomatic  plate  nearly  straight  anteri- 
orly. Palate  as  Orvzoiiivs,  with  well-marked  lateral  pits.  Incisive  foramina 

usually  not  approaching  toothrows.  Bullae  small.  Interparietal  well  developed. 

Dentition  very  much  as  in  Oligoryzomys.  A',  "iiianae  must  be  noted  as  a  very small  form  with  rather  reduced  toothrow. 

Externally  peculiar  in  the  fact  that  the  fur  ot  the  back  is  composed  of  spines 
or  bristles.  Tail  subequal  in  length  to  head  and  body,  not  well  haired.  Outer 

digits  of  hindfoot  considerably  shorter  than  the  central  three. 
The  main  distinction  between  Oryzomvs  and  this  genus  is  the  spiny  fur  in 

the  present  genus,  perhaps  scarcely  a  y-alid  character  if  one  takes  into  account  the 
variability  which  may  be  found  in  this  character  within  genera  of  Murinae,  but 
evidently  quite  unique  in  the  present  subfamily. 

Forms  seen :  guianae,  amoemis,  spinosus. 
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List  of  Named  Forms 

1.  NEACOMYS  GUIANAi;,  Thomas 

1905.    Ann.  Mat;.  Nat.  Hist.  7,  XVI,  p.  310. 
Demerara  River,  British  Guiana. 

2.  NEACOMYS  PICTUS,  Goldman 
1912.    Smiths.  Misc.  Coll.  LX,  2,  p.  6. 

Cana,  mountains  of  E.  Panama. 

3.  NEACOMYS  PUSILLUS,  Allen 
1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  81. 

San  Jose,  Cauca  district,  W.  Colombia. 

4.  NEACOMYS  SPINOSUS  SPINOSUS,  Thomas 
1882.    Proc.  Zool.  See.  London,  p.  105. 

Huambo,  N.  Peru. 

5.  NEACOMYS  SPINOSUS  .-^MOENUS,  Thomas 
1903.    Proc.  Zool.  See.  London,  ii,  p.  239. 

Santa  Anna  de  Chapada,  Matto  Grosso, 

6.  NEACOMYS  SPINOSUS  TENUIPES,  Thomas 

1900.    Ann.  Mag.  Nat.  Hist.  7,  V,  p.  153. 
Guaquimay,  Bogota  region,  Colombia. 

Genus  4.    NECTOMYS,  Peters 

1861.    NECTOMYS,  Peters,  Abhandl.  k.  Preuss.  Akad.  Wiss.  Berlin,  i860,  p.  151. 
1897.    SiGMODONTOMYS,  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  38.    (Sigmodontomys 

alfari,  Allen.) 

Type  Species. — Mus  squamipes.  Brants. 

Range. — ^Nicaragua,    Costa    Rica,    Panama;    Ecuador,    Colombia,    Peru, 
British  Guiana,  Trinidad,  Southern  Brazil,  Paraguay. 

Number  of  Forms. — About  seventeen. 

Ch.\racters. — Skull  with  supraorbital  ridges  evidently  always  developed, 

usually  extending  over  parietals,  but  not  hea\"\'  on  that  area. 
Interparietal  well  developed.  Nasals  often  tending  to  narrow  to  a  point  pos- 

teriorly and  to  extend  somewhat  behind  the  premaxillo-maxillar}'  suture.  Jugal 
short  and  reduced.  Incisive  foramina  usually  broad,  extending  to  toothrow, 

but  short  and  reduced  in  the  species  esmeraldorum  and  russulus,  which  probably 
would  form  a  specific  group  (see  note  on  external  characters  below). 

Palate  with  large  lateral  pits,  and  about  as  Oryzomys  posteriorly.  Bullae 
relatively  small.    Coronoid  process  well  developed. 

Upper  cheekteeth  originally  as  Oryzomys,  but  cusps  not  well  marked  even 
when  cutting,  and  the  molars  tend  to  become  flatcrowned,  with  the  outer  folds 

isolated  on  crown  surface.  Clear  traces  of  the  subsidiary  ridges  always  present. 
The  molars  are  more  hypsodont  than  Oryzomys,  and  are  clearly  distinct  from 
the  majority  in  pattern,  though  they  may  be  approached  by  the  subgenus 
Melanomys. 
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In  old  age,  M.3  has  all  folds  suppressed;  M.i  has  two,  and  M.2  has  one- 
inner  fold  more  or  less  persistent;  M.i  has  four  outer  isolated  narrow  islands, 
the  first  and  the  third  shorter  than  the  others;  M.2  like  M.i  in  this  respect 

except  that  the  anterior  fold  tends  to  wear  out  so  that  only  three  are  left;  pattern 

long  preserved.  Lower  cheekteeth  originally  not  far  removed  from  the  Oryzomys 
type,  but  repeating  the  peculiarities  of  the  upper  series ;  the  outer  folds  more 
persistent,  two  on  M.i,  one  on  other  teeth;  inner  folds  isolating;  usually  four 
in  M.I,  two  on  other  teeth,  though  M.2  may  have  three,  one  of  which  tends 

to  disappear. 
Fur  usually  soft;  size  typically  large,  up  to  290  mm.  head  and  body;  external 

form  slightly  modified  for  aquatic  life  in  more  specialized  species;  hindfoot  with 
the  three  centre  digits  long,  the  outer  toes  shorter;  toes  often  partly  webbed: 
tail  long,  not  reduced,  moderately  or  poorly  haired,  sometimes  with  a  weak 

swimming-fringe  developed. 
Hindclaws  frequently  prominent;  forefoot  smaller  than  hindfoot.  Feet 

least  modified,  on  those  seen,  in  the  small  species  esmeraldorum,  and  according 

to  Goldman  in  alfari,  type  of  Allen's  genus  " Sigmodontomys"  (for  status  of 
which  see  Goldman,  Proc.  Biol.  Soc.  Washington,  XXIX,  1916,  p.  127). 

Goldman  notes  that  in  this  species,  the  plantar  pads  may  vary  from  five  to  six 

individually,  or  even  there  may  be  six  present  on  one  foot,  five  on  the  other. 

A^.  dimidiatus  must  be  noted  as  an  unusually  small  form.  A^.  hamniondi 

does  not  appear  to  be  at  all  typical  of  the  genus  dentally,  and  may  belong  else- 
where; the  cusps  appear  to  show  no  tendency  to  become  suppressed. 

" Orysomys"  mtcctus  probably  belongs  to  this  genus. 
Forms  seen:  apicalis,  dimidiatus,  esmcraldorum,  fiilviniis,  garleppi,  grnudis, 

liaininondi,  mclanius,  magdalcnuc,  mattcnsis,  poJmipes,  riissidus,  saturalus. 

List  of  N.^MF:D  Forms 

1.  NECTOMYS  .■\LFAE<1   AI.FARI.  Alien 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  3S. 

Jimenez,  Costa  Rica. 

Synonym:   ocliraceus,  Allen,  1908,  Bull.  Amer.  Mus.  Nat.  Hist.  XXI\', 
p.  655.    Nicaragua. 

2.  NFX'TOMV.S  ALFARI    ICFFICAX.  Goldn,.in 
1913.    Smiths.  Misc.  Coll.  LX,  no.  22,  p.  7. 

Cana,  E.  Panama. 

3.  NECTOMYS  APICALIS,  IVtcrs 
1861.    .Abhandl.  K.  Preuss.  Akad.  Wiss.  Berlin,  i860,  p.  152. 

Guayaquil,  S.-W.  Ecuador. 

4.  NECTOMYS  DIMIDLATLS,  Thom.is 
1905.    Ann.  May.  Nat.  Hist.  7,  XV,  p.  586. 

Escondido  River,  7  miles  below  Rama,  Nicaragua. 

5.  NECTOMYS  ESMERALDORUM.  Thomas 
1901.    .Ann.  Maf,'.  Nat.  Hist.  7,  VIH,  p.  250. 

San  Janvier,  N.-\V.  Ecuador. 
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(,.    NECTOMYS  FUI.VINUS,  Thomas 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  499. 
Quitos,  W.  Ecuador. 

7.  N'KCTOMYS  G.AKLKPPII,  Thomas 
1899.    Ann.  Mag.  Nat.  Hist.  7,  III,  p.  41. 

Ocabaniba  Valley,  Cuzco  district,  Central  Peru. 

8.  NECTOMY.S  GR.ANDIS,  Thomas 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  498. 
Concordia,  Medellin,  Antioquia  district,  Colombia. 

9.  Ni;CTOMY.S  H.AMMONDI,  Thomas 

1913.  Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  570. 
Mindo,  W.  Ecuador. 

10.  .NECTOMYS  .MAGU.VLEN.AE,  Thomas 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  499. 
Rio  Magdalena,  Cundinamarca  district,  W.  Colombia. 

1 1.  NECTOMYS  PALMIP!;S,  Allen  &  Chapman 
1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  209. 

Princestovvn,  Trinidad. 

12.  NECTOMYS  RUSSULUS,  Thomas 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  547. 
Valdivia,  Cauca  district,  W.  Colombia. 

13.  NECTOMYS  SATURATUS,  Thomas 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  546. 

Ibarra,  N.  Ecuador. 

14.  NECTOMYS  SQl'AMIPES  SQUAMIPES,  Brants 
1827.    Het  geslacht  der  Muizen,  p.  138. 

Sao  Paulo  Province,  S.  Brazil. 
Synonym:    aqiiatiais.  Lund,  1841,  K.  Danske  Vidensk.  Selsk.  .Afhandl. 

VIII,  p.  294.    Rio  Grande  do  Sul. 
robitstus,  Burmeister,   1854,   Syst.  Ueb.  Thierc.  Brasiliens, 

I,  p.  164. 

15.  NECTOMYS  SQUAMIPES  MATTEXSIS,  Thomas 

1903.    Proc.  Zool.  Soc.  London,  ii,  p.  238. 
Santa  Anna  de  Chapada,  Matto  Grosso,  S.  Brazil. 

16.  NECTOMYS  SQU.^MIPES  MELANIUS,  Thomas 
1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  185. 

Rio  Essequibo,  Demerara  district,  British  Guiana. 

17.  NECTOMYS  SQL'AMIPES  POLLENS.  Hollister 
1914.  Proc.  Biol.  Soc.  Washington,  XXVII,  p.  104. 

Sapucay,  Paraguay. 

Genus  5.    RHIPIDOMYS,  Tschudi 

1844.    RHIPIDOMYS,  Tschudi,  Unters.  u.  d.  Fauna  Peruana,  i,  p.  183. 

Type  Species. — Hesperomys  leitcodactylus,  Tschudi. 

R.'VNGE. — Panama,    Colombia,    Ecuador,   Peru,    Bolivia,    North   Argentina 
(Jujuy),  Eastern  Brazil,  British  Guiana,  Venezuela,  Trinidad. 
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Number  of  Forms. — Thirty-four. 

Characters. — Supraorbital  ridges  present  or  absent  but  when  present  not 

very  strong;  parietals  may  he  weakly  ridged,  but  never  ex- 
tremely so.  Interparietal  very  large.  Zygomatic  plate  relatively  narrow, 

straight  anteriorly.  Incisive  foramina  well  open,  extending  to  toothrows. 
Palate  short,  not  quite  reaching  posterior  part  of  toothrows,  the  lateral  pits  not 
well  marked,  or  vestigial.  Bullae  small.  Cheekteeth  much  as  in  Oryzomys. 
M.I  may  have  the  anterointernal  cusp  a  little  reduced,  but  never  as  in  Phaeiiomvs 

or  Nyclomvs.  Coronoid  process  not  reduced.  Mammae  i — 2=6.  Feet  broad, 
large,  arboreal,  with  large  claws  and  long  fifth  digit  to  hindfoot;  but  hallux 

clawed  and  not  fully  opposable  (at  least  as  compared  with  specialized  Indo- 
Malayan  arboreal  Murinae).  Tail  longer  than  head  and  body  normally,  well 
haired,  tufted  terminally.  Rather  large;  usually  over  100  head  and  body; 
R.  rex  is  o\er  200. 

Forms  seen:  austriniis,  bovalli,  callimis,  cetuamis,  cvuesi,  cumaneus,  equatoris, 

fidvhcnter,  furvidiis,  goodfellozci,  latiiimuus,  leucodactylus,  lucullns,  macriirits, 
microtis,  modicus,  nitela,  ochrogiister,  pictor,  rex,  sclateri,  venesuelae,  venustus. 

(All  the  forms  in  London  seem  very  closely  allied,  and  I  should  not  be 

surprised  if  in  a  revision  all  were  considered  as  races  of  one  or  perhaps  two 
species.) 

List  ok  Named  Forms 

1.  RHIPIDOMYS  AUSTRINUS,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  183. 
Sunchal,  Sierra  de  Santa  Barbara,  lujuy,  N.-W.  Argentina. 

2.  RHIPIDOMYS  BOVALLI  I,  Thuin^is 

191 1.  Ann.  IVIag.  Nat.  Hist.  8,  VII,  p.  114. 
Potaro  Highlands,  British  Guiana. 

3.  RHIPIDOMYS  CAUCENSIS,  Allen 
1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  601. 

Munchique,  Cauca  district,  Colombia. 

4.  RHIPIDOMYS  COCALENSIS,  .Allen 
1912.  Bull.  Amcr.  Mus.  Nat.  Hist.  XXXI,  p.  79. 

Cocal,  Cauca  district,  Colombia. 

5.  RHIPIDOMYS  COI,LINTS.  Thomas 
1925.    Ann.  Mag.  Nat.  Hist,  g,  XV,  p.  578. 

Itan,  Sierra  Santa  Rosa,  S.  Bolivia. 

ft.     RHIPIDOMYS  COUESI,  Allen  S;  C  hapman 
1S93.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  211. 

Princestown,  Trinidad. 

7.     RHIPIDOMYS  EULATORIS.  Thomas 
1915.    Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  312. 

Santo  Domingo,  W.  Ecuador. 

S.    RHIPIDOMYS  EULVIVENTKR  FrLVIVl':NTi:R,  Thomas 
1S96.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  304. 

Aqua  Dulce,  Cundinamarca  district,  Colombia. 
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9.  RHIPIDOMYS  FUI,VIVI'.NTI;R  EI.ATTURUS,  Osgood 
:9I4.    Field  Mus.  Nat.  Hist.  Zool.  ser.  X,  11,  p.  140. 

West  of  Paramo  de  Tarma,  Upper  Rio  Tachira,  W.  Venezuela. 

10.  RHIPIDOMYS  GOODFELLOWI,  Thomas 

1900.  Ann.  Mag.  Nat.  Hist.  7,  V,  p.  270. 
JRio  Napo,  at  mouth  of  Rio  Coca,  E.  Ecuador. 

11.  RHIPIDOMYS  KL.'\Gi;SI,  Allen 

1904.    Bull.  Amer.  Mus.  Nat.  Hist.  XX,  p.  327. 
El  Llagual,  Central  Venezuela. 

12.  RHIPIDOMYS  LATIMANUS,  Tomes 

i860.    Proc.  Zool.  Soc.  London,  p.  213. 
Pallatanga,  Central  Ecuador. 

13.  RHIPIDOMYS  LEUCODACTYLUS,  Tschudi 

1844.    Unters.  u.  d.  Fauna  Peruana,  i,  p.  183. 
E.  Peru. 

14.  RHIPIDOMYS  LUCULLUS,  Thomas 

191 1.  Ann.  Mag.  Nat.  Hist.  8,  VH,  p.  115. 
Garita  del  Sol.  Vitoc  Valley,  Upper  Rio  Parent,  Peru. 

15.  RHIPIDOMYS  MACRURUS,  Gervais 

1855.    In  Castelnau,  Exp.  Amer.  Sud.  vii,  i,  p.  iii. 
Trixas,  Brazil. 

16.  RHIPIDOMYS  MASTACAMS,  Lund 

1841.    K.  Danske  Vidensk.  Selsk.  Afhandl.  VIH,  p.  240. 
Lagoa  Santa,  Rio  des  Velhas,  S.-W.  Minas  Geraes,  E.  Brazil. 

17.  RHIPIDOMYS  MICROTIS.  Thomas 

1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIH,  p.  304. 
Salina  del  Vatan,  Cundinamarca  district,  Colombia. 

18.  RHIPIDOMYS  MODICUS,  Thomas 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVUL  p.  i6i. 
Puca  Tambo,  Chachapoyas,  N.  Peru. 

iQ.    RHIPIDOMYS  MOLLISSIMUS,  Allen 

1912.  Bull.  Amer.  Mus.  Nat.  Hist.  XXXL  p.  78. 
Mira  Flores,  Cauca  district,  Colombia. 

20.  RHIPIDOMYS  OCHROGASTER,  .^Ikn 

1901.  Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  43. 
Inca  Mines,  Rio  Inambari,  S.-E.  Peru. 

21.  RHIPIDOMYS  PICTOR,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  193. 
Rio  Verde,  N.-\V.  Ecuador. 

22.  RHIPIDOMYS  QUINDIANUS,  Allen 

1913.  Bull.  .Amer.  Mus.  Nat.  Hist.  XXXII,  p.  600. 
El  Roble,  Bogota  district,  Colombia. 
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2}.    RHIPIDOMYS  Ri:X.  Thomas 

1927.    Ann.  Mag.  Nat.  Hist.  9,  XX,  p.  600. 
Chinchavita,  Huanucu  Province,  Central  Peru. 

24.  RHIPIDOMYS  .SC.-\.\DENS,  Goldman 

1913.    Smiths.  Misc.  Coll.  LX, -no.  2z,  p.  8. 
Near  head  of  Rio  Limon,  Mt.  Pirri,  E.  Panama. 

25.  RHIPIDOMYS  SCLATERI.  Thomas 

1887.    Proc.  Zool.  Soc.  London,  p.  152. 
Maccasseema,  Demerara  district,  British  Guiana. 

2h.    RHIPIDOMYS   SIMILIS,  .\llcn 

iqi2.    Bull.  -Amer.  Mus.  Nat.  Hist.  XXXI,  p.  79. 
Cocal,  Cauca  district.  Colombia. 

27,    RHIPIDOMYS  YENEZUELAF.  YENEZL'EL.^I';.  Thomas 
1896.    .Ann.  Mag.  Nat.  Hist.  6,  XVHl,  p.  303. 

Merida,  W.  Venezuela. 

2.S.    RHIPIDOMYS  YENEZL'ELAH  CICARAXL'S,  Thomas 
1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  501. 

Sierra  de  Ibiapaba,  Ceara  Province,  N.-E.  Brazil. 

2v.    RHIPIDOMYS  VENEZUEL.AE  CCMANANIS,  Thomas 

1900.  Ann.  Mag.  Nat.  Hist.  7,  V,  p.  271. 
Ipure,  Cumana  district,  Venezuela. 

,^0.    RHIPIDO.MYS  VENEZUEL.AE  FERVIDUS,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  34. 
La  Union,  Lower  Rio  Orinoco,  E.  Venezuela. 

■,i.     RHIPIDOMYS  VENEZLEI.AE  MILLERI,  Allen 

1913.    Bull.  .^mer.  Mus.  Nat.  Hist.  XXXII,  p.  602. 
Minehaha   Creek,    Lower   Rio   Essequibo,    Demerara   district,    Britisli 

Guiana. 

.;2.    RHIPIDOMYS  VENEZL  ELAE  XITELA.  Th,,mas 

1 90 1.  .Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  148. 
Kwaimatta,  Kanuku  Mountains,  British  Guiana. 

LI,     RHIPIDOMYS  VENEZLEI.AE  YLRLA.XLS,  Allen 

1913.     Bull.  .Amer.  Mus.  Nat.  Hist.  XXXII,  p.  601. 
Rio  Yuruan,  E.  Venezuela. 

.:i4.     RHIPIDOMYS  VENLSTL'S,  Thomas 
1900.    .Ann.  Mag.  Nat.  Hist.  7,  V,  p.  152. 

Las  Vegas  del  Chama.  Merida.  Venezuela. 

Genus  6.    THOMASOMYS,  Cones 

1884.    Thom.\somvs.  Coues,  Amer.  Naturalist,  XVIII,  p.  1275. 
189S.    .Aepeomys,   Thomas,   .Ann.    .Vlag.   Nat.   Hist.    7,    I,   p.   452.    (Oryzomys  liigens, 

Thomas.) 

1917.     Ino.mvs,  Thomas,   .Ann.   Mag.   Nat.   Hist.   8,  XX,  p.    197.    (Oryzomys  incanus, 
Thomas.) 

igoo.     Erioryzomys,  Bangs,  Proc.  New  Engl.  Club,  i,  p.  96.     [Oryzomys  monncl-.runuis, Bangs.) 

191 7.     Delomys,  Thomas,  .Ann.  .Mag.  Nat.  Hist.  8,  XX,  p.  196.    ( Hcsptroiiivs  dorsalis, 
Henscl.) 
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Type  Species. — Hesperomys  {Rhipidomys)  cinereus,  Thomas. 

Range. — British   Guiana,   Venezuela,   Colombia,   Ecuador,   Peru,    Bolivia, 

North  Argentina,  South-eastern  Brazil. 

Number  of  Forms. — Fifty-one. 

Characters. — Skull  as  a  rule  rather  noticeably  different  from  Rhipidomys, 
and  in  extreme  forms  becoming  reminiscent  of  that  of  Oxy- 

7nycterus.  Rostrum  long  and  pointed;  braincase  large  and  rounded  (though  less 

so  than  in  forms  like  Tylomys),  supraorbital  ridges  scarcely  developed.  Inter- 
orbital  constriction  well  marked  in  forms  like  gracilis,  and  the  large  T.  aureus, 

but  scarcely  marked  at  all  in  the  lugens  group;  intermediate  between  the  two 

types  in  forms  like  ischyurus  and  incanus.  Zygomatic  plate  narrow,  but  strongly 
tilted  upwards,  thus  differing  from  Oxymycterus;  the  anterior  border  is  straight. 
Interparietal  well  developed.  Palate  as  in  Rhipidomys,  short.  Incisive  foramina 
extending  to  the  toothrows.  Bullae  medium  or  small  except,  of  those  seen,  in 

pyrrhonotus,  in  which  thev  are  considerably  enlarged.  Cheekteeth  of  Oryzomys 
type;  but  in  the  T.  aureus  group,  as  here  understood,  the  inner  and  outer  folds 
are  unusually  broad  and  well  marked,  and  give  the  pattern  rather  a  different 
aspect  from  that  of  the  tvpical  forms.  T.  pyrrhonotus  approaches  this  tvpe 

of  dentition.  Lower  teeth  of  usual  type,  except  that  the  abov'e-mentioned 
peculiarity  is  repeated  in  the  aureus  group. 

Mammae  l — 2  =  6  or  may  be  2 — 2  =  8  in  dorsalis  group  (variable).  Fur 
very  thick  and  soft.  Tail  longer  than  head  and  body,  normally  moderately 
haired.  Hindfoot  usually  not  much  modified  for  arboreal  life,  but  in  the 

aureus  group  it  may  become  nearly  as  much  so  as  in  Rhipidomys,  making  it  onlv 
possible  to  separate  this  genus  from  Rhipidomys  on  average  characters,  though 

I  think  both  form  natural  groups.  In  T.  dorsalis  and  allies  there  is  a  faint  mid- 

dorsal  stripe  sometimes  present,  and  the  tail  is  poorly  haired.  The  "genera" 
Aepeomys  and  Iriomvs  have  already  been  placed  in  synonymv  by  Osgood  (1933, 
Journ.  Mamm.  Baltimore,  14,  p.  161);  so  beyond  saying  that  I  fully  agree  with 
this  classification  nothing  need  be  added.  Nor  can  I  find  any  difference  of 

generic  value  between  Thomasomys  and  " Delomys"  (the  dorsalis  group);  as  a 
species  group  it  is  clearly  distinct,  but  none  of  its  characters  are  of  generic  value. 
The  zygomatic  plate  is  in  this  species  cut  back  above  (a  character  which  may  be 
present  or  absent  in  any  large  genus).  T.  dorsalis  was  referred  to  Thomasomys 
by  Thomas  when  he  indicated  what  species  should  be  referred  to  it  from 

Oryzomys,  and  in  my  opinion  should  never  have  been  separated  from  it. 
Forms  seen:  aureus,  baeops,  cinereiventer,  cinereus,  collinus,  daphne,  dorsalis, 

eleusis,  emeritus,  fraternus,  gracilis,  hylophilus,  incanus,  ischyrus,  kalinmvskii. 

laniger,  lugens.  macconnelli,  nicefori,  nireipes,  notatus,  oenax,  paramorum,  popay- 
anus,  praetor,  princeps,  pyrrhonotus,  rosalinda,  rhoadsi,  sublineatus,  taczanowskii. 
vestitus,  rulcani. 

In  British  Museum  material,  five  quite  well-marked  groups  are  apparent: 

aureus  group:  large  forms,  with  feet  more  or  less  modified  for  arboreal  life, 
and  dentition  as  already  indicated;  includes  popavanus,  praetor,  princeps, 

nicefori,  and  aureus. 
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pyrrhonottis  group:  like  the  last  but  with  much  enlarged  bullae;  includes, 
according  to  description,  auricuhiris,  as  well  as  pyrr/ionotiis. 

dorsalis  group:  moderate-sized  species  with  the  characters  indicated  above, 
and  differing  chiefly  in  the  fact  that  the  zygomatic  plate  is  cut  back 
above.    Includes  subliiieatus,  dorsalis. 

lugens  group :  differing  from  the  cinereiis  group  in  the  almost  complete 
absence  of  interorbital  constriction,  and  Oxymycterus-Wke  skull.  There 
are,  however,  intermediate  forms,  and  it  may  be  that  in  a  full  revision 

this  group  would  not  stand.  Includes  lugens,  vidcani,  and  according  to 

description,  fiiscatus. 
cinereiis  group:  the  other  forms  seen;  with  no  special  peculiarities.  Forms 

unrepresented  in  London  have  been  provisionally  referred  here. 

List  of  Named  Forms 

aureus  Group 

1.  THOM.^StJMYS  .M'RKL'S  .•\1;REL:s,  Tomes 
i860.    Proc.  Zool.  Soc.  London,  p.  219. 

Pallantanga,  Ecuador. 

2.  THOMASOMYS  AUREUS  ALTORUM,  Allen 

1914.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXIII,  p.  200. 
Mt.  Pichincha,  \V.  Ecuador. 

3.  THOMASOMYS  AUREUS  POPAYANUS,  .Allen 
1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  81. 

Popayan,  Cauca  district,  Colombia. 

4.  THOMASOMYS  NICEFORI,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VHI,  p.  355. 

San  Pedro,  Medellin,  .Antioquia  district,  Colombia. 

5.  THOMASOMYS  PRAETOR.  Thomas 
1900.    .Ann.  Mag.  Nat.  Hist.  7,  V,  p.  354. 

San  Pablo,  Cajamarca  district,  N.  Peru. 

(1.    THOMASOMYS  PRINTERS,  Thomas 

1895.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  58. 
Bogota  region.  Central  Colombia. 

pxrrhuuolus  (jroup 

7.    THOMASOMYS  .AURICUL.ARIS.  Anth<.n> 
1923.    Amer.  Mus.  Nov.  55,  p.  6. 

Taraguacocha,  Provincia  del  Oro,  S.  Ecuador. 

X.    THOMASOMYS  PYRRHONOTUS,  Thomas 

1886.    Ann.  Mag.  Nat.  Hist.  5,  XVIII,  p.  421. 
Tambillo,  Rio  Malleta.  Cajamarca  district,  N.  Peru. 

dorsalis  Group 

y.    THOMASOMYS  DORSALIS  DORSALIS,  Henscl 
1873.    .Abhandl.  K.  Preuss.  Akad.  Wiss.  Beriin,  1872,  p.  42. 

Rio  Grande  do  Sul  Province,  S.  Brazil. 
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10.  THOMASOMYS  DORSAI.IS  COLLINCS,  Thomas 
IQ17.    Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  197. 

Itatiaya,  Rio  de  Janeiro  Province,  E.  Brazil. 

11.  THOMASO.MYS  DORSALIS  LECHEI,  Trouessart 

1904.    Cat.  Mamm.  Suppl.  p.  434. 
Taquara  de   Mundo   Nova,  Rio  Grande  do  Sul,  E.  Brazil.     (Probably 

a  synon>Tn  of  d.  dorsalis,  according  to  Gyldenstolpe.) 
Synonym:   obscura,  Leche,  1886,  Zool.  Jahrb.  p.  6g6.    Preoccupied. 

12.  THOMASOMYS  SUBLINEATUS,  Thomas 
1903.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  240. 

Engenheiro  Reeve,  Espiritu  Santo  Province,  E.  Brazil. 

Itigens  Group 

13.  THOMASOMYS  FUSCATUS,  Allen 
1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  89. 

San  Antonio,  Cuaca  district,  W.  Colombia. 

14.  THOMASOMYS  LUGENS,  Thomas 
1896.    .\nn.  Mag.  Nat.  Hist.  6.  XVIII,  p.  306. 

La  Loma  del  Morro,  Merida,  W.  Venezuela. 
Synonym;   ottleyi,  .Anthony,  1932,  Amer.  Mus.  Nov.  548,  p.  i.    Status 

fide  Osgood. 
15.  THOMASOMYS  VULCANI,  Thomas 

1898.  .Ann.  Mag.  Nat.  Hist.  7,  I,  p.  452. 
Mt.  Pinchincha,  W.  Ecuador. 

cinereus  Group 

16.  THOMASOM^'S  B.AEOPS,  Thomas 
1899.  Ann.  Mag.  Nat.  Hist.  7,  III,  p.  152. 

Rio  Pita,  Chillo  Valley,  Ecuador. 

17.  THOMASOMYS  BOMBYCINXS,  Anthony 

1925.    Amer.  Mus.  No\-.  no.  178,  p.  i. 
Paramillo,  .Antioquia  district,  Colombia. 

18.  THOMASOMYS  CAUDIV.ARIUS,  .Anthony 
1923.    Amer.  Mus.  Nov.  no.  55,  p.  4. 

Taraguacocha,  Provincia  del  Oro,  S.  Ecuador. 

19.  THOMASOMY'S  CINEREIVENTER  CINEREIVENTER,  -Allen 
1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  80. 

Popayan,  Cuaca  district,  W.  Colombia. 

20.  THO.\LASOMYS  CINEREIVENTER  CONTRADICTUS,  .Anthony 
1925.    Amer.  Mus.  Nov.  no.  178,  p.  3. 

Santa  Isabel,  Quindio,  .Andes,  Colombia. 

21.  THOMASOMYS  CINEREIVENTER  DISP.AR,  .Anthony 
1925.    .Amer.  Mus.  Nov.  no.  178,  p.  2. 

Andalucia,  Huila  district,  E.  Colombia. 

22.  THOMASOMYS  CINEREUS.  Thomas 

1882.    Proc.  Zool.  Soc.  London,  p.  108. 
Cutervo,  Cajamarca  district,  N.  Peru. 
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37° .V    THOMASOMYS  CINNAMEU
S,  Anthony 

,„.4"^^mer.  ̂ '^;^^;^;,^'il;^%^„,;,,,,  An.bato,  Central  Ecuador. 

,4     THOMASOMYS  DAPHNE 
 DAPHNE,  Thomas 

,0,7"    Smiths.  Misc.  Coll.  LXVIII,  no.  4.  P-  2- ,  Q I , .    .  mit         Q^^j^^^ba  Valley,  Cuzco  district,  Pen. . 

,,     THOMASOMYS  D.\PHNE
  AUSTRALIS,  Anthony 

,9.:''a.--  M- Nov^J7S,^P^4.^_^^^^  ^,_^^^.^^   Central  Bolivia. 

26.    THOMASOMYS  ERRO,  
Antlion> 

1026.    Amer.  Mus.  Nov.  24o,p.  5-
 

Mt.  Sumaco,  Ecuador. 

,-,     THOMASOMYS  GRACILIS.  Thoni;
.s 

,ni7"'smiths.  Misc.  Coll.  LXVIII,  no  4.  P-  2- ^   '■  Machu  Picchu,  Cuzco  district,  Peru. 

2!S.    THOMASOMYS  HL'DS
ONI,  Anthony 

IQ2-5.    .Amer.  Mus.  Nov.  55.  P-  3.-  „    p    p„,„,ior 
^  -*  Bestion,  Provincia  del  Azuay,  b.-b.  Lcuaaor. 

.y     THt)M^SOMYS  HYLOPH
ILUS.  Osgood 

,,.:    Field  ̂ I- J^^- "f^am:;  Uppe^-R":  T^cU^antander  district,  Colombia. 

,0     THOMASOMYS  INCAN
US  INOANUS,  Thomas 

1804'    -Ann.  Mag.  Nat,  Hist.  6  XIV   p.  350. Vitoc  Valley,  Central  Peru. 

,1      THOMASOMYS  INCANLS 
 FR.ATERNUS,  Thomas 

,,27:    Ann.  Mag^Nat.  Hist._9,  XX,  p^  60^  ̂^^^,_^^^^  ̂ ,^^^^^,  p^^^, 

,,     THO\ia.SOMYS  ISCHYRUS 
 ISCHYRUS,  Osgood 

igi^'rVield  Mus.  Nat.  Hist.  Zool.  ser
^X,  no.  12,  p.  162. ^    ■  Tambo  Almirante,  Uchco,  Peru. 

,-      THOMASOMY-S  ISCHYRl'S  ELEVSI
S,  Thomas 

1,2^  Ann.  M^^j;^^^- %^y^['|,,^  Caiamarca  district,  N.  Peru. 

,4     lUdMASOMYS  KAEINOW
SKH,  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6   XIV
  p.  349- 

\'itoc  Valley,  Central  Peru. 

35.  THOM.ASOMYS  LADHW
I,  .\nthonv 

1926.'  Amer.  Mus.  Nov.  no.  239,  p.  i. 
Rio  Aceramarca,  La  Paz  Province,  Bolni

a 

36.  THOMASOMYS  L.ANIGER  LAM
OKR,  Thomas 

,895.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  59- 

Bogota  region,  Colombia. 

,.     THOMASOMYS  LANIGER  EMERITLS,  Thom
as 

1016  '    Ann    Mag.  Nat.  Hist.  8.  XVIII.  p.  479- ,91b.    .Ann.        ̂ ^^^^^^^^  ̂ ^  Escaguer,  Menda,  Venezuela, 
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38.  THOMASOM\'S  NUCCONNELLI,  dc  Winton 
1900.    Trans.  Linn.  Soc.  London,  VIII,  p.  52. 

Mt.  Roraima,  British  Guiana. 

39.  THONUSOXns  MONOCHROMO.S,  Bangs 
1900.    Proc.  New  Engl.  Club,  i,  p.  97. 

Macotona,  Sierra  Nevada  de  Santa  Marta,  N.-E.  Colombia. 

40.  THOMASO.MYS  MVini'ES,  Thnmas 
1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  305. 

La  Oya  del  Harro,  Cundinamarca  district,  Colombia. 

41.  THOMA.SOMVS  NOT.VrUS,  Thomas 

IQ17.    Smiths.  Misc.  Coll.  LXVIII,  4,  p.  2. 
Torontoy,  Cuzco  district.  Central  Peru. 

42.  THOMA.SOMYS  OENAX.  Thomas 

1928.    Ann.  Mag.  Nat.  Hist.  10,  I,  p.  154. 
San  Lorenzo,  Rio  Grande  do  Sul,  S.  Brazil. 

43.  TH()i\USOiMYS  OREA.S,  .Jinthony 
1926.    Amer.  Mus.  Nov.  239,  p.  2. 

Cocopunco,  La  Paz  Province,  Bolivia. 

44.  THOiVIA-SOMYS  P.-M<,\MORUM,  Thomas 
1898.    .\nn.  Mag.  Nat.  Hist.  7,  I,  p.  453. 

Paramo,  south  of  Mt.  Chimborazo,  Ecuador. 

45.  THOMASOMY.S  PICTIPES,  Osgood 
1933.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  no.  2,  p.  11. 

Caraguatay,  Rio  Parana,   100  miles  south  of  Rio   Iguassu,   Misiones, 
Argentina. 

46.  THOM.-\SOMY.S  ROSALINDA,  Thomas  &  St.  Leger 
1926.    Ann.  Mag.  Nat.  Hist.  9,  XVIII,  p.  347. 

Goncha,  Peruvian  Amazonas,  N.  Peru. 

47.  THOMASOMYS  RHOADSI  RHOADSI,  Stone 
1914.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  LXVI,  p.  12. 

Hacienda  Garzon,  Mt.  Pichincha,  Ecuador. 

48.  THOM.ASOMYS  RHOADSI   FUMEUS,  .Anthony 

1924.    .-^mer.  Mus.  Nov.  139,  p.  6. 
Hacienda  San  Francisco,  .\mbato.  Central  Ecuador. 

49.  THOMASOMYS  SILVESTRIS,  Anthony 

1924.    Amer.  Mus.  Nov.  114,  p.  2. 
Las  Maquinas,  west  of  Mt.  Corazon,  W.  Ecuador. 

50.  THOXLASOMYS  TACZ.\N"0\VSKII,  Thomas 
1882.    Proc.  Zool.  Soc.  London,  p.  109. 

Tambillo,  Rio  Malleta,  Cajamarca  district,  Petoi. 

51.  THOM.\SOMYS  VESTITUS,  Thomas 

1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  454. 
Rio  Milla,  Merida,  W.  Venezuela. 

Genus  7.    PHAENOMYS,  Thomas 

1917.    Ph.^enomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  196. 



372  PHAENOMYS— CHILOMYS 

Type  Species. — Oryzumys  ferrugineus,  Thomas. 

Range. — Described  from  Rio  de  Janeiro,  East  Brazil. 

Number  of  Forms. — One. 

Characters. — (Two  broken  skulls,  both  lacking  bullae,  available  for 
examination  only.)  Posterior  palate  as  in  Thomasomys. 

Zygomatic  plate  straight  anteriorly.  Palatal  foramina  broad,  almost  extending  to 
toothrow.  Supraorbital  ridges  well  developed.  Braincase  narrower  than  in 

Nyctomys,  and  frontals  much  narrower  than  in  that  genus.  Anterointernal  cusp 
of  M.I  strongly  reduced,  about  as  in  Nyctomys.  General  dental  characters 
otherwise  as  in  Oryzoinvs. 

Tail  very  long,  relatively  well  haired;  hindfoot  slightly  modified  for  arboreal 

life.    Mammae  2 — 2  =  8.    Colour  light  red. 

.'\  little-known  form,  the  status  of  which  is  not  clear,  but  which  may  probably 
be  given  generic  rank. 

Forms  seen:  ferrugineus. 

List  of  Named  Forms 

I.     PH.-\ENOMYS  FERRUGIXKIS,  Thomas 
1894.  .\nn.  Mag.  Nat.  Hist.  6,  XIV,  p.  352. 

Rio  de  Janeiro,  E.  Brazil. 

Genus  8.    CIllLO.MYS,  Thomas 

1897.    Chilomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  500. 

Type  Species. — Oryzomys  instans,  Thomas. 

Range. — Colombia. 

Number  of  Forms. — Two  are  named. 

Characters. — Differing    from    Oryzomxs    in    the    following    characters; 
braincase   extremely   heavy,    large   and   rounded,   but   skull 

without  supraorbital  or  parietal  ridges.    Rostrum  narrowed.    Upper  incisors 

pro-odont;  lower  incisors  compressed.  Anterior  zygomatic  plate  is  straight,  and 
M.3  is  evidently  rather  reduced  (one  skull  seen  only). 

Externally  with  no  special  peculiarities;  Mouselike,  with  soft  fur,  and  long  tail. 
Forms  seen;  instans. 

List  of  Named  Forms 

1.  CHILOMYS  FUMEUS,  OsRood 

I9T2.    Field  Mu^.  Nat.  Hist.  Publ.  Zool.  ser.  X,  no.  5,  p.  53. 
Paramo  de  Tama.  Upper  Rio  Tachira,  Santander  district,  E.  Colombia. 
(Considered  a  synonym  of  instans  by  Gyldenstolpe.) 

2.  CHILI  JM'i'S   INSTANS,  Thomas 
1895.  Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  308. 

La  Selva  F^state,  Bogota  region,  Central  Colombia. 



Genus  9.    TYLOMYS,  Peters 

1866.    Tylomys,  Peters,  Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  404. 

Type  Species. — Hesperomys  (Tylomys)  nudicaudus,  Peters. 

Range. — Known  from  Mexico,  Guatemala,  Panama,  and  Ecuador. 

Number  of  Forms. — Seven. 

Characters. — Skull  in  all  essential  characters  similar  to  Nyctomys  (below), 
but  very  much  larger;  highly  speciaHzed,  and  with  supra- 

orbital ridges  e.\tremely  powerful.  Incisive  foramina  very  broad,  but  narrowed 
anteriorly.  Occipital  region  prominently  ridged,  but  low.  Mandible  with 
coronoid  process  not  reduced;  the  back  of  the  jaw  more  or  less  flattened. 

Upper  cheekteeth  of  Orysomys  type,  but  the  subsidiary  ridges  in  the  main 
outer  folds,  though  clearly  marked,  do  not  extend  to  the  outer  border  of  the 
crown.    M.3  appears  to  be  essentially  as  M.2  in  elements. 

Lower  cheekteeth  of  Orysomys  type;  very  complex;  M.3  scarcely  reduced, 
and  almost  exactly  as  in  M.2. 

Size  large;  up  to  228  mm.  head  and  body  in  B.M.  material;  tail  subequal 
in  length  to  head  and  body;  almost  completely  naked.  Hindfoot  considerably 

specialized  for  arboreal  life,  as  in  Rhipidomys,  Ototylomys,  and  Nyctomys. 
The  specialized  skull,  which  is  characteristic  of  many  arboreal  Rodents, 

distinguishes  this  genus  from  more  generalized  types  as  Rhipidomys. 
Forms  seen :  mirae,  nudicaudus,  panamensis,  watsoni. 

List  of  Named  Forms 

1.  TYLOMYS  BULL.ARIS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  III.  p.  561. 
Tuxtla,  Chiapas,  Mexico. 

2.  TV'LOMYS   FULVIVENTER,  Anthony 
1916.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXV,  p.  366. 

Tacarcuna,  district  of  Darien,  Panama. 

3.  TYLOMYS  MIRAE,  Thomas 

1899.    Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  278. 
Paraniba,  Rio  Mira,  N.-W.  Ecuador. 

4.  TYLOMY.S  Nl  DICAUDUS,  Peters 

1866.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  404. 
Guatemala. 

5.  TYLOMYS  PANAMENSIS,  Gray 

1873.    Ann.  Mag.  Nat.  Hist.  4,  XII,  p.  417. 
Panama. 

6.  TYLOMYS  TLMBALENSIS,  Merriam 

igoi.    Proc.  Washington  Acad.  Sci.  HI,  p.  560. 
Tumbala,  Chiapas,  Mexico. 

7.  TYLOMYS  WATSONI,  Thomas 

1899.    Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  278. 
Bogava,  Chiriqui,  Panama. 



374  OTOTYLOMYS— XYCTOMYS 

Genus  10.    OTOTYLOMYS,  xMerriam 

1901.    Ototvlomys,  Merriam,  Proc.  Washington  Acad.  Sci.  Ill,  p.  561. 

Type  Species. — Otolylomys  phyllotis,  Merriam. 

R.\NGE. — Central  America:  Mexico,  Guatemala,  Nicaragua,  Costa  Rica. 

Number  of  Forms. — Six. 

Cll.-\R.\CTERS. — (Few  forms  seen;  these  notes  based  on  guatemalae  and  the 
type.)  Skull  like  Tylomvs,  but  much  smaller;  incisive  fora- 

mina not  narrowed  anteriorly;  bullae  inflated  and  enlarged.  Coronoid  process 

reduced,  and  mandible  less  flattened  posteriorly.  Molars  evidently  dift'ering 
somewhat  from  other  Oryzomys  genera.  Cusps  more  symmetrical  than  is  usual, 

in  upper  molars,  the  folds  of  the  teeth  strictly  opposite,  very  deep  and  wide, 
nearly  meeting  in  middle  of  teeth ;  each  pair  of  cusps  with  a  deep  more  or  les.s 
isolated  pit  separating  them;  M.3  exactly  similar  to  M.2  in  elements;  eacii  of 
these  teeth  with  only  one  inner  and  one  outer  main  fold;  the  subsidiary  ridges 

in  the  main  folds  of  the  upper  molars  considerably  reduced;  the  cheekteeth 
broad.  Lower  molars  repeating  the  peculiarities  of  the  upper  series;  pits  well 
marked;  inner  cusps  rather  high;  AL3  relatively  large. 

Essential  external  characters,  other  than  considerably  smaller  size,  as  in 

Tvloniys.    The  palate  is  short  posteriorly,  as  in  Rhipidomys. 
Forms  seen:  guatemalae,  phxUotis. 

List  of  N.^med  Forms 

1.    i)TOTYLOMY8  CONXECTENS,   Sanhorn 

1935.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  82. 
Cohan,  Alta  Verapaz,  Guatemala. 

;,    OTOTYLOMYS   FUMEUS,  Allen 

1 90S.    Bull.  Anier.  Mus.  Nat.  Hist.  XXIV,  p.  658. 
Matagalpa,  Nicaragua. 

3.    OTOTYLOMYS  GUATEM.A.LAI:.  Thnm;-s 
1909.    Abstr.  Proc.  Zool.  Soc.  London,  p.  32;  Proc.  Zool.  Soc.  London,  p.  670. 

Tucuru,  Polochic  River,  about  50  miles  east  of  Cohan,  Guatemala. 

A.    OTOTYLOMYS  PHYLLOTIS  PHYLLOTIS.  Mu-rrinm 
1901.    Proc.  \Vashington  Acad.  Sci.  Ill,  p.  562. 

Tunkas,  Yucatan,  Mexico. 

;.    OTOTYLOMYS  PHYLLOTLS  AISTR.\L1S,  Os-no,] 
1931.     Fluid.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XVIII,  p.  145. 

San  Geronimo,  near  Pozo,  .\zul  de  Pirns,  Costa  Rica. 

'.-    OTOTYLOMYS  PHYLLOTIS  PHAECS,  .Merriam 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  563. 

Apazote,  near  Yohaltun,  Campeche,  Mexico. 

(Jenus  II.    NYCTOMYS,  Saussure 

iSfio.    Xyctomys,  Saussure.  Rev.  et.  Mag.  de  Zool.  ser.  2,  vol.  XII,  p.  106. 
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Type  Species. — Hesperomys  sumichrasti,  Saussure. 

Range. — Central    America;    Mexico,    Honduras,    Guatemala,    Nicaragua, 
Panama. 

Number  of  Forms. — Five. 

Characters. — Skull  with  extremely  broad  braincase,  very  broad  frontals, 
supraorbital  ridges  powerful,  and  extending  over  the  parietals 

to  occiput;  interparietal  very  broad  and  large,  completely  separating  parietals 
from  supraoccipital ;  rostrum  short;  zygomatic  plate  very  narrow,  straight 
anteriorly;  infraorbital  foramen  well  open.  Bullae  small.  Palate  broad,  ending 
in  front  of  posterior  part  of  toothrow,  and  without  lateral  pits.  Incisive  foramina 
broad,  but  scarcely  reaching  toothrows.  Cheekteeth  of  Oryzomys  type,  but 
extremely  complex,  reminiscent  in  general  effect  somewhat  of  complex-toothed 
Indo-Malay  Squirrels.  Anterointernal  cusp  of  M.i  strongly  reduced.  Isolated 
islands  between  each  pair  of  cusps  vv'ell  marked.  Lower  molars  evidently  with 
pattern  preserved  longer  than  Orysornys,  and  extremely  complex;  M.3  large. 
Coronoid  process  low. 

Mammae  4.  Hindfoot  considerably  modified  for  arboreal  life,  in  formation 
like  that  of  Rhipidomys.  Tail  well  haired,  and  tufted  terminally.  In  both  this 
genus  and  Rhipidomys,  the  pad  representing  the  pollex  may  be  prominent.  The 
hallux  in  Nyctomys  is  clawed. 

Forms  seen :  nitellinus,  salvini,  suniichrasti. 

List  of  Named  Forms 

1.  NYCTOMY-S  SUMICHRASTI  SUMICHR.ASTI,  Saussure 
i860.    Rev.  et.  Mag.  Zool.  ser.  2,  XII,  p.  107. 

Eastern  slopes  of  mountains  in  Vera  Cruz,  Mexico. 

2.  NYCTOMYS  SrMICHR.\STI   DFXOLORUS,  True 
1894.    Proc.  U.S.  Nat.  Mus.  XVI,  1893,  p.  689. 

Rio  de  las  Piedras,  Honduras. 

3.  NY'CTOM\'S  SL"MICHR.\STI   NITELLINUS,  Bangs 
1902.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XXXIX,  p.  30. 

Boquete,  Chiriqui,  Panama. 

4.  N^'CTOMYS  SUMICHRA.STI  SALVINI,  Tomes 
1 86 1.    Proc.  Zool.  Soc.  London,  p.  284. 

Duenas,  Guatemala. 

5.  NYCTOMYS  SUMICHR.-\STI  VENUSTULUS,  Goldman 
1916.    Proc.  Biol.  Soc.  Washington,  XXIX,  p.  155. 

Grej'town,  Nicaragua. 

Genus  12.    NESOMYS,  Peters 

1S70.    NnsoMYS,  Peters,  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  54. 
1879.    H.^LLO.MYS,  Jentink,  Notes  Leyden  Mus.  i,p.  107.   (Hallomys  amltberli,  ]enunk.) 

(Not  seen.    Status  fide  Forsyth  Major.) 

Type  Species. — Nesotnys  ruftis,  Peters. 
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Range. — Madagascar. 

Number  of  Forms. — Three. 

Ch.wacters. — Skull  with  relatively  wide  and  unridged  frontals,  interparietal 
large,  rostrum  long.    Jugal  long;  infraorbital  foramen  well 

open;  zygomatic  plate  relatively  low.    Palate  extending  behind  M.3,  and  broad. 
Bullae  comparatively  large.    Incisive  foramina  well  open,  broader  posteriorly, 
but  not  reaching  toothrow. 

Upper  cheekteeth  complex,  though  evidently  more  simplified  than  in  Oryz- 
omvs;  not  flatcrowned,  but  cusps  relatively  low.  M.i  with  two  main  outer,  one 
main  inner  folds,  the  inner  fold  extending  right  across  tooth  and  joining  the  front 
outer  fold.  Isolated  islands  are  present  in  front  of  each  of  the  outer  folds,  and 
there  is  one  behind  the  second  outer  fold.  M.2  is  similar  in  elements  to  M.i. 

M.I  appears  to  bear  no  trace  of  the  anterointernal  cusp,  or  its  corresponding 

element,  found  in  Oryzomys  genera.  What  I  take  to  correspond  to  the  subsi- 
diary ridges  of  the  Or\zom\s  genera  are  present  in  the  main  folds  of  the  upper 

molars.  M.3  relatively  reduced,  with  usually  all  its  elements  isolated  as  islands, 

but  with  traces  of  what  appear  to  be  four  outer,  one  inner  folds.  The  antero- 
external  fold,  usually  strong  in  Oryzomxs  and  allies,  seems  to  be  almost 
obliterated  in  this  genus,  and  to  disappear  early.  The  main  folds  evidently 
do  not  isolate  as  islands.  Lower  teeth  with  a  pattern  rather  specialized  and 
definite  for  the  present  group,  consisting  of,  in  each  tooth,  one  wide  inner  and 
outer  fold,  opposite  to  each  other  and  retained,  and  in  front  of  which  and  behind 
which  respectively  is  a  wide  isolated  island.  There  are  also  traces  of  extra 

anterior  folds  in  M.i  and  M.2.  This  type  of  lower  molar  can  be  matched  by 
Ototvlomys,  though  Ototylomys  is  much  more  complex  in  general  effect;  also 

by  such  non-Murine  genera  as  Erethizon,  Fwiiscitirus,  and  Anomahirops.  Four 
totally  unrelated  genera  appear  therefore  to  be  undergoing  similar  dental 
specialization.  It  is  the  most  highly  specialized  form  of  dentition  (apparently) 
known  in  the  Sciuridae,  and  the  least  specialized  known  in  the  Hvstricoidae. 

Hindfoot  rather  long,  with  the  three  centre  digits  considerably  longer  than 
the  outer  pair.  Tail  long,  moderately  haired,  sometimes  slightly  tufted.  Large; 
over  200  mm.  head  and  body. 

Forms  seen:  riifiis. 

" Hallonivs"  is  regarded  as  a  Xesonns  by  Forsvth  Major.  The  original 
description  indicates  that  the  animal  in  question  is  a  Xesomvs. 

List  of  Named  Forms 

1.  NESOMYS  RUFUS,   Peters 
1S70.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  55. 

Vohima,  Madagascar. 

2.  NESOMYS  LAMBERTONI,  Grandidier 

iq2.S.     Bull.  .Acad.  Malgache,  11,  p.  95. 
Rogez,  near  Brickaville.  E.  Madagascar. 

3.  NESO.MYS  AUDEBERTI,  Jentink 
1879.    Notes  Leyden  Mus.  I,  p.  107. 

Maisine,  N.-E.  Madagascar. 
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Genus  13.    RHAGOMYS,  Thomas 

1917.    Rhacomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  192. 

Type  Species. — Hesperomys  rtifescens,  Thomas. 

Range. — Described  from  Rio  de  Janeiro,  East  Brazil. 

Number  of  Forms. — One. 

Characters. — Braincase  evidently  much  broadened  (two  broken  skulls  seen 
only).  Incisive  foramina  narrow,  not  approaching  toothrows. 

Zygomatic  plate  nearly  straight  anteriorly.  Upper  cheekteeth  simplified,  with 

the  subsidiani'  ridges  evidently  suppressed,  and  each  cusp  raised,  the  folds 
poorly  marked,  the  cheekteeth  might  almost  be  described  as  flatcrowned,  but 
with  four  (or  six  in  M.i)  raised  corner  projections.  M.3  with  posterior  elements 
reduced,  as  in  Orysomys.  Lower  cheekteeth  resembling  the  upper  series  in 

general  pattern.    M.i  (upper)  is  evidently  three-rooted. 
Mammae  i — 2  =  6.  Externally  modified  for  arboreal  life.  The  hallux  in 

the  type  skin  appears  to  lack  a  claw,  but  more  specimens  will  be  necessary 
before  this  character  can  be  proved,  as  the  skins  examined  are  very  old,  and  not 

in  good  condition.  D.5  hindfoot  lengthened;  tail  long,  not  well  haired.  Size 
small,  about  94  mm.  Lower  incisor  root  forms  noticeable  process  on  outer 
side  of  mandible. 

This  is  a  little-known  genus,  and  the  characters  given  must  be  accepted  as 
provisional. 

Forms  seen:  rufescens. 

List  of  Named  Forms 

I.    RHAGOMYS  RUFESCENS.  Thomas 

1886.    Ann.  Mag.  Nat.  Hist.  5,  XVU,  p.  250. 
Rio  de  Janeiro.  E.  Brazil. 

Genus  14.    REITHRODONTOMYS,  Giglioli 

1874.    REiTHRODONTONn'S,  Giglioli,  Bull.  Soc.  Geogr.  Ital.  Roma.  11,  p.  326. 
1874.    OcuETODON,  Coues,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  184. 
1914.    .\poRODON,    Howell,    North    Amer.    Fauna,    no.    36,    p.    63.     (Reithrodontomys 

tenuirostris,  Merriani.)    Valid  as  a  subgenus. 

Type  Species. — Mus  humulis,  Audubon  &  Bachman. 

R.\nge. — U.S.A.,  extending  south  into  northern  South  America.  Califor- 
nia, Lower  California,  Idaho,  Arizona,  Colorado,  New  Mexico, 

Nebraska,  Kansas,  Oklahoma,  Texas,  Louisiana,  Florida,  South  Carolina, 

Virginia;  Mexico,  including  Yucatan;  Guatemala,  Honduras,  Costa  Rica, 

Nicaragua,  Panama;  Colombia,  Ecuador.  For  range  maps  see  Howell,  also 
Anthony,  Field  Book  North  American  Mammals,  1928. 

Number  of  Forms. — Sixty-five. 



378  REITHRODONTOMYS 

Characters. — Braincase  rather  inflated;  skull  with  considerable  interorbital 
constriction,  and  not  developing  supraorbital  ridges.  Palatal 

foramina  reaching  toothrows.  Bullae  rather  small.  Palate  square  posteriorly, 

terminating  about  on  a  level  with  last  molars.  Zygomatic  plate  narrow,  not 
projected  forwards  above.  Coronoid  process  low.  Upper  incisors  strongly 

one-grooved.  Upper  cheekteeth  of  Pero??ivs<riis-type  in  the  typical  subgenus, 

with  M.3  strongly  reduced,  M.i  with  live  cusps,  and  the  re-entrant  folds  deep 
and  curved  (not  tending  to  isolate  as  islands  between  the  cusps),  and  with 

no  subsidiary  ridges  present,  though  according  to  Howell  they  may  he  present 
in  the  nifcscens  group. 

In  the  subgenus  Aporodon  the  molars  are  more  Oryzomys-Wkt,  with  M.3 
not  reduced,  the  cusps  alternating  less  (at  least  in  South  American  species), 

and  well-marked  subsidiary  ridges  are  developed  (less  so  in  chrysopsis  group, 
according  to  Howell).  The  lower  incisors  are  plain;  the  lower  molars  normal, 

in  the  genus;  the  upper  molars  are  three-  or  four-rooted  (Howell). 
There  is  a  wide  difference  between  the  two  extremes  in  this  subgenus.  But 

I  have  not  seen  the  intermediate  types. 
Plantar  pads  6.  JMammae  6.  No  cheekpouches  (Howell).  Small,  often 

very  small  forms;  feet  narrow;  digits  not  abnormal,  D.5  hindfoot  often  relatively 

long.  Ear  prominent.  Tail  about  head  and  body  length  or  sometimes  con- 
siderably more,  and  moderately  haired.  Head  and  body  usually  under  100, 

but  up  to  107  in  B.M.  material. 

Forms  seen:  australis,  creper,  "costaricensis,"  cherriei,  ilychei,  humiihs,  lonai- 
catidus,  iiiodestiis,  mexicanus,  " pallidus,"  riifescens,  saliiratiis,  soderstromi,  tenuis. 

The  genus  is  revised  by  Howell,  North  Amer.  Fauna,  No.  36,  1914. 
Eight  groups  are  recognized,  characterized  as  follows: 

Subgenus  Aporodon 

(with  subsidiary  ridges  in  main  folds  of  upper  molars  present) 

The  first  two  groups  differ  from  the  others  in  having  the  outer  wall  of  the 
anteorbital  foramina  relatively  narrow,  the  interpterygoid  broad,  the  palatal 
foramina  short,  and  the  tail  unicolour,  and  the  pelage  dense. 

The  mexicanus  group  has  the  braincase  not  inflated  and  the  rostrum  short 
and  broad; 

The  leniiirostris  group  differs  from  this  in  having  the  braincase  inflated, 
and  the  rostrum  long  and  narrow. 

The  other  groups  have,  according  to  Howell's  key,  the  outer  wall  of  the 
anteorbital  foramina  broader,  the  interpterygoid  narrower,  the  palatal  foramina 
longer. 

The  chrysopsis  group  has  a  bicolour  tail,  and  the  pelage  is  long  and  full.  The 
subsidiary  enamel  loops  of  the  upper  molars  are  well  developed,  but 
usually  not  continuous  to  outer  edge  of  tooth. 

The  lezipes  group  differs  in  having  the  pelage  normal,  as  in  kcitlirndonlomys  s.s. 
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Subgenus  Reithrodontomys 

(with  no  subsidiary  ridges  normally  in  folds  of  upper  molars) 

The  rufescens  group  contains  forms  distinguishable  apparently  by  dark 
tawny  coloration;  sometimes  vestigial,  subsidiary  ridges  are  said  to  occur 
in  the  molars. 

' I  he  fukrsceiis  group  differ  from  megalotis  group  by  longer  tail,  larger  size, 
and  usually  the  interpterygoid  fossa  is  broader. 

The  hiimulis  group  is  described  as  containing  small  forms  with  narrow  skull 
and  bicolour  tail. 

The  megalotis  group  does  not  seem  from  Howell's  revision  to  be  clearly 
distinguishable  from  the  hiimulis  group,  the  species  montanus  being 
apparently  intermediate ;  the  members  of  the  humiilis  group  are,  however, 
on  average  smaller  than  all  other  members  of  Reithrodontomys  s.s. 

These  notes  are  collected  from  Howell's  paper,  for  reference  purposes; 
for  a  key  to  species  and  races  this  paper  should  be  seen. 

List  of  Named  Forms 

(Revised  by  Howell,  North  Amer.  Fauna,  No.  36,  1914.) 

Subgenus  Reithrodontomys,  Giglioli 

humulis  Group 

1.  REITHRODONTOMYS  HUMULIS  HUMULIS,  Audubon  &  Bachman 

1841.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  97. 
Charleston,  Charleston  County,  S.  Carolina. 
Synonym:  dickinsoni,    Rhoads,     1895,    Amer.    Nat.    XXIX,    p.    590. 

Willow  Oak,  Pasco  County,  Florida. 

2.  REITHRODONTOMYS  HUMULIS   IMPIGER,  Bangs 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  167. 

White  Sulphur  Springs,  Greenbrier  County,  W.  Virginia. 

:,.    REITHRODONTOMYS  HUMULIS  MERRIAMI,  Allen 

1S9S.    Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  119. 
Austin  Bayou,  near  Alvin,  Brazoria  County,  Texas. 

4.    REITHRODONTOMYS  ALBESCENS  ALBESCENS,  Can- 
1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  53. 

18  miles  north-west  of  Kennedy,  Cherr^'  County,  Nebraska. 

-.    RICITHRODONTOMYS  ALBESCENS  GRISEUS,  Bailey 
1905.    North  Amer.  Fauna,  no.  25,  p.  106. 

San  Antonio,  Bexar  Countj',  Texas. 

megalotis  Group 
(..    REITHRODONTOMYS  MONTANUS,   Baird 

1855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  335. 
Probably  near  upper  end  of  San  Luis  Valley,  Saguache  Count>',  Colorado. 
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7.  REITHRODONTOMYS  MEGALOTIS  MEGALOTIS,  Baird 

1857.    Mamm,  N.  Amer.  p.  451. 
Between  Janos,  Chihuahua  and  San  Luis  Springs,  Grant  County,  New 

Mexico. 

Synonym:   megalotis  desvrli,  Allen,  1895,  Bull.  Amer.  Mus.  Nat.  Hist. 
VII,  p.  127.    Oasis  Valley,  Nye  County,  Nevada. 

megalotis  sestiiiensis,   Allen,    1903,   Bull.   Amer.   Mus.   Nat. 
Hist.  XIX,  p.  602.    Rio  Sestin,  Durango,  Mexico. 

8.  REITHRODONTOMYS  MEG.ALOTIS  AZTECCS,  Allen 

1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  79. 
La  Plata,  San  Juan  County,  New  Mexico. 

0.    REITHRODONTOM^'S  MEGALOTIS  DYCHi;i,  Allen 
1895.    Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  120. 

Lawrence,  Douglas  County,  Kansas. 
Synonym:   dychei  nchrascensis,  Allen,  1895,  Bull.  Ainer.  Mus.  Nat.  Hist. 

VII,  p.  122.    Kennedy,  Nebraska. 

10.  REITHRODONTOMYS  MIXiAI.OTIS  NIGRESCENS,  Hn^^e^ 

1914.    North  Amer.  Fauna,  no.  36,  p.  32. 
Payette,  Canyon  County,  Idaho. 

11.  REITHRODONTOMYS  MEGALOTIS  LONGIC.^UDCS,   Baird 

1857.    Mamm.  N.  Amer.  p.  451. 
Petaluma,  Sonoma  County,  California. 
Synonym:  palUdus,  Rhoads,  1893,  Amer.  Nat.  XXVII,  p.  S35. 

klamatheiisis,  Merriam,   1899,  North  Amer.  Fauna,  no.  16, 

P-93- 12.  REITHRODONTOMYS  MEGALOTIS  PENINSULAE,  Elliot 

1903.    Field  Columb.  Mus.  publ.  74,  z.s.  3,  p.  164. 
San  Quintin,  Lower  California. 

I.),     REITHRODONTOMYS  MEGALOTIS  CINEREUS,  Merriam 

1901.     Proc.  Washington  Acad.  Sci.  Ill,  p.  556. 
Chalchicomula,  Puebla,  Mexico. 

14.    REITHRODONTOMYS  MEGALOTIS  ALTICOLA.   Mirriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  55A. 
Cerro  San  Felipe,  Oaxaca,  Mexico. 

15^    REITHRODONTOMYS  MEGALOTIS  .SATURATUS,  Alien  &  Chapman 

1897.     Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  201. 
Las  Vigas,  Vera  Cruz,  Mexico. 

ii.,     REI'I'HRODONTOMYS  MEGALOTIS  ARIZONENSIS.  Allen 
1895.     Bull.  .Amer.  Mus.  Nat.  Hist.  VII,  p.  134. 

Chiricahua  Mountains,  Cochise  County,  Arizona. 

17      RITTHRODONTOMYS  MEGALOTIS  ZAC.ATECAE,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  557. 
Valparaiso  Mountains,  Zacatecas,  Mexico. 
Synonym:  megalotis  obsciinis,  Merriam,  1901,  Proc.  Washington  Acad. 

Sci.  Ill,  p.  558.    Chihuahua,  Mexico. 

i.S.     REITHRODO.NTOMYS  MEGALOTIS   LIMICOLA,   Blocker 

1932.    Proc.  Biol.  Soc.  Washington,  XLV,  p.  133. 
Playa  del  Rey,  Los  Angeles  County',  California. 
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ly.    RKITHRODONTOMYS  MEGALOTIS  CARYI,  Howell 

'935-    Joum.  Mamm.  Baltimore,  16,  p.  143. 
Medano    Ranch,    15    miles    north-east    of    Mosca,    Alamosa    County, 

Colorado. 

20.  REITHRODONTOMYS  AMOLES,   Howell 

1914.    North  Amer.  Fauna,  no.  36,  p.  40. 
Pina  de  Anioles,  Queretaro,  Mexico. 

21.  REITHRODONTOMYS  CATALINAE,  Elliot 

1903.    Field  Columb.  Mus.  publ.  87,  z.s.  3,  p.  246. 
Santa  Catalina  Island,  Santa  Barbara  Islands,  California. 

22.  REITHRODONTOMYS  RAVIVENTRIS  RAVIVENTRIS,  Dixon 

1908.  Proc.  Biol.  Soc.  Washington,  XXI,  p.  197. 
Redwood  City,  San  Mateo  County,  California. 

23.  REITHRODONTOMY.S  R.AVIVENTRIS  HALICOETES,  DLxon 

1909.  Univ.  Calif.  Pub.  Zool.  V,  p.  271. 
3  miles  south  of  Petaluma,  Sonoma  County,  California. 

fulvescens  Group 

24.  REITHRODONTOMYS  FULVESCENS  FULVESCENS,  Allen 

1894.  Bull.  .Amer.  Mus.  Nat.  Hist.  VI,  p.  319. 
Oposura,  Sonoma,  Mexico. 

25.  REITHRODONTOMYS  FULVESCENS  TENUIS,  Allen  ' 
1899.    Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  15. 

Rosario,  Sinaloa,  Mexico. 
Synonym:   griseoflavus,  Merriam,   1901,  Proc.  Washington  Acad.  Sci. 

Ill,  p.  553.    Ameca,  Jalisco. 

26.  REITHRODONTOMYS  FULVESCENS  INTERMEDIUS,  .Allen 

1895.  Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  136. 
Brownsville,  Cameron  Counts'.  Texas. 
Synonym:  laceyi,  Allen,   i8g6.  Bull.  Amer.  Mus.  Nat.  Hist.  VIII,  p. 

235.    Watson's  Ranch,  Bexar  County,  Texas. 

27.  REITHRODONTOMYS  FULVESCENS  AUR^ANTIUS,  .Allen 

1895.    Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  137. 
Lafayette,  Lafayette  Parish,  Louisiana. 
SjTionym:   chrysotis,  Elliot,  1899,  Field  Columb.  Mus.  publ.  37,  z.s.  i, 

p.  281.    Oklahoma. 

2S.     REITHRODONTOMYS  FULVESCENS  DIFFICILIS,   Merriam 

1901.    Proc.  Washington  .Acad.  Sci.  Ill,  p.  556. 
Orizaba,  Vera  Cruz,  Mexico. 
Synonym:  (?)  sumichrasti,  Saussure,  Rev.  et.  Mag.  de  Zool.   2,  XIII, 

p.  3,  1861. 

2.J.    REITHRODONTOAn^S  FULVESCENS  TOLTECUS,  Merriam 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  555. 

Tlalpam,  Federal  district,  Mexico. 
Synonym:   inexpectalus,  Elliot,   1903,   Field.   Columb.   Mus.  publ.   71, 

z.s.  3,  p.  145.    Michoacan,  Mexico. 
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30.  RErriIR()DONTOMYS  FULVESCICNS  HELVOLLS,  Merriam 

igoi.    Proc.  Washington  Acad.  Sci.  Ill,  p.  554. 
Oaxaca  City,  State  of  Oaxaca,  Mexico. 

31.  REITHRODONTOMYS  FULVESCENS  CHIAFENSIS,  Howell 

1(514.    North  Amer.  Fauna,  no.  36,  p.  53. 

Canjob,  Chiapas,  Mexico. 

32.  KLITHRODONTOIMYS  FULVESCENS  NELSONl,  Howell 

1914.    North  Amer.  Fauna,  no.  36,  p.  53. 
Colima,  State  of  Colima,  Mexico. 

}2-     REITHRODONTOMYS  FULVESCENS  ME'STl'XINUS,  Howell 
1914.    North  Amer.  Fauna,  no.  36,  p.  54. 

Llano  Grande,  Oaxaca,  Mexico. 

34.  REITHRODONTOMYS  AMOi;XUS,  Elliot 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  234. 
Refomia,  Oaxaca,  Mexico. 

35.  REITHRODONTOMYS  OTUS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  555. 

Foothill  region  of  .Sierra  Nevada  de  Colima,  Jalisco,  Mexico. 

rufcscens  Group 

36.  REITHRODONTOMYS  RUFESCENS  RUFESCENS,  Allen  S:  Chapman 

1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  199. 

Jalapa,  Vera  Cruz,  Mexico. 

37.  REITHKIJDONTOM^'S  RUFESCENS  LUTEOLl-S,  Howell 
1914.    North  Amer.  Fauna,  no.  36,  p.  57. 

Juquila,  Oaxaca,  Mexico. 

38.  REITHRODONTOMYS  ALLENI,  Howell 

1914.    North  .\mer.  Fauna,  no.  36,  p.  59. 

Mountains  near  Ozolotepec,  Oaxaca,  Mexico. 

39.  REITHRODONTOMYS  COLIMAE  COLIMAE,   Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  551. 

Near  timberline.  Sierra  Nevada  de  Colima,  Jalisco,  Mexico. 

40.  RITTHROIHJNTOMYS  COLIMAE  NERTERUS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  551. 

Foothill  region  of  Sierra  Nevada  de  Colima,  Jalisco. 

41.  RICITHRODONTOMYS  DORSALIS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  557. 

Calel,  Guatemala. 

42.  REITHRODONTOMYS  AUSTRALIS  AL'STRALIS,  Allen 
1895.    Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  32S. 

Volcan  de  Irazu,  Costa  Rica. 

Synonvm:    australis  vukaniiis.  Bancs,    1902,   Bull.   Mus.  Comp.   Zool. 
Harvard  Coll.  XXXIX.  p.   3S.    Volcan    de    Chiriqui, 
Panama. 

43.  Ki;iTHRODONT()MVS  AUSTR.^LIS  MODESTUS.  Thomas 

1907.    .Ann.  Mag.  Nat.  Hist.  7.  XX,  p.  163. 

Jinotcga,  Nicarauua. 
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Subgenus  Aporodon,  Howell 

levipes  Group 
44.  Ki;iTHRODf)NTOMYS  LEVIPES,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  554. 
San  Sebastian,  Jalisco,  Mexico. 

45.  REITHRODONTOMYS  HIRSUTLS.  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  553. 
Ameca,  Jalisco,  Mexico. 

chrysopsis  Group 
46.  REITHRODONTOMYS  CHRYSOPSIS  CHRYSOPSIS,  Merriam 

1900.  Proc.  Biol.  Soc.  Washington,  XIII,  p.  152. 
Mt.  Popocatepetl,  State  of  Mexico,  Mexico. 

47-    Ri:iTHRODONTOMYS  CHRYSOPSIS  TOLUCAE,  Merriam 

1901.  Proc.  Washington  Acad.  Sci.  Ill,  p.  549. 
North  slope  of  Volcan  Toluca,  State  of  Mexico,  Mexico. 

4S.    REITHRODONTOMYS  CHRYSOPSIS  ORIZAB.\E,  Merriam 
1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  550. 

Mt.  Orizaba,  Puebla,  Mexico. 

49     REITHRODONTOMYS  PEROTENSIS,  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  550. 
Cofre  de  Perote,  Vera  Cruz,  Mexico. 

mexicaniis  Group 

50.    REITHRODONTONrVS  PACIFICUS,  Goodwin 

1932.    Amer.  Mus.  Nov.  560,  p.  2. 
Hacienda  California,  6  miles  from  Ocos,  Guatemala. 

5r.     REITHRODCJNTOM^'S  MEXIC.ANUS  MEXIC.\NUS,  Saussure 
i860.    Rev.  et.  Mag.  de  Zool.  ser.  2,  XII,  p.  109. 

Mountains  of  Vera  Cruz,  Mexico. 
SynonjTn:    costaricensis  jalapae,    Merriam,    1901,    Proc.    Washington 

Acad.  Sci.  Ill,  p.  552.    Jalapa,  Vera  Cruz. 

52.  REITHRODONTOMYS  MEXICANUS  GOLDM.\NT,  .Merriam 

1901.    Proc.  Washington  .Acad.  Sci.  Ill,  p.  552. 
Metlaltoyuca,  Puebla,  Mexico. 

53.  REITHRODONTOMYS  MEXICANUS  CHERRIEI.  .\llen 

1891.    Bull.  .Amer.  Mus.  Nat.  Hist.  Ill,  p.  211. 
San  Jose,  Costa  Rica. 
Synonym:   costaricensis,  .Allen,  1S95,  Bull.  .Amer.  Mus.  Nat.  Hist.  VII, 

p.  139.    La  Carpintera,  Costa  Rica. 

54-    REITHRODONTOMYS  MIC.XICANUS  I.LCIERONS,  Ho, veil 

1932.     Proc.  Biol.  Soc.  Washington,  XLV,  p.  125. 
Cerro  Cantoral,  Honduras. 

55.    REITHRODONTO.MYS  MEXICANIS  MINUSCULUS,  Howell 

1932.    Proc.  Biol.  .Soc.  Washington,  XLV,  p.  125. 
Comayabucla,  just  south  of  Teguicigalpa,  Honduras. 
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56.  RElTHRODONT(5MYS  MHXICANUS  HOWELLI,  CJoodum 

1932.    Amer.  Mus.  Nov.  no.  560,  p.  1. 
Chichicastenango  (Santo  Tomas)  district  of  El  Quiche,  Guatemala. 

57.  REITHRODONTOMVS  SODI-RSTROMI,  Thomas 

1S98.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  451. 
Quito,  W.  Ecuador. 

5S.    REITHRODONTOMVS  MII,Li;RI,  Alk-n 

1912.    Bull.  .-Vmcr.  Mus.  Nat.  Hist.  XXXI,  p.  77. 
Munchique,  Cauca  district,  \V.  Colombia. 

59.    REITHRODONTOMVS  GR.XCILIS  GRACILIS,  Allen  &  Chapman 

1897.     Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  9. 
Chichenitza,  Yucatan,  ̂ Ie.Kicll. 

ho,     REITHRODONTOMVS  GR.ACILIS  ANTHONVI,  Cii.odwin 

1932.    .Amer.  Mus.  Nov.  no.  560,  p.  3. 
Sacapulus,  Central  Guatemala. 

tenuirusiris  Group 

hi,    REITHRODONTOMVS  TENUIROSTRIS  TENCIROSTRIS,   Merrjam 

1901.    I'roc.  Washington  Acad.  Sci.  III.  p.  547. 
Todos  Santos,  Guatemala. 

h2.    Rl'lTHRODONTOMVS  TENUIROSTRIS  AUREUS,  Merriam 

1901.  Proc.  Washington  .Acad.  Sci.  Ill,  p.  54S. 
Calel,  Guatemala. 

h;,.     REITHRODONTOMVS  CREPER,   lianus 

1902.  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XXXIX,  p.  39. 
Volcan  de  Chiriqui,  Chiriqui,  Panama. 

(14      REITHRODONTOMVS  MICRODON  MICRODON,  Mcrnam 

igoi.    Proc.  Washington  Acad.  Sci,  III,  p.  548. 
Todos  Santos,  Guatemala. 

(55.    REITHRODONTOMVS  MICRODON  ALBIEABRIS.  Merriam 

1901.    Proc.  Washington  Acad.  Sci.  Ill,  p.  549. 
Cerro  San  Felipe,  Oa.\aca,  Mexico. 

Genus  15.    PEROMYSCUS,  Gloger 

1841.    PEROMYSCUS,  Gloger,  Hand.  u.  Hilfsbuch.  d.  Naturg.  vol.  2,  p.  95. 
1867.    SiTOMYS,  Fitzinger,  Sitz.  Ber.  K.  Akad.  Wiss.  Wien.  Math.  Nat.  CI.  LVI,  p.  97. 

{Cricetus  myoides,  Gapper.) 
1874.    Vesperimus,    Coues,    Proc.    Acad.    Nat.    Sci.    Philadelphia,    p.    178.    (Musculus 

leucopus,  Rafinesque.) 
1894.    Trinodontomys,  Rhoads,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  257.    {Sitomys 

insolatus,  Rhoads  -^  Hesperomys  sonoriensis,  Le  Conte.) 
1904.    Haplomylomys,  Osgood,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  53.    (Hesperomys 

ereniicus,  Baird.)    Valid  as  a  subgenus. 

1898.    Megadontomys,  Merriam,  Proc.  Biol.  Soc.  Washington,  XII,  p.  115.    (Peromys- 
cus  thomasi,  Merriam.)    Valid  as  a  subgenus. 

1909.    OcHBOTOMYS,  Osgood,  North  Amer.  Fauna,  no.  28,  p.  222.    (Arvicola  niiltol/i, 
Harlan.)    Valid  as  a  subgenus. 

1909.    PoDOMYS,  Osgood,  North  Amer.  Fauna,  no.  2S,  p.  226.    (Hesperomys  floriJomis, 
Chapman.)    Valid  as  a  subgenus. 
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Type  Species. — Peromyscus  arboreus,  Gloger  =  Mus  sylvaticus  novaebora- 
censis,  Fischer. 

Range. — Entire  North  American  Continent,  from  Panama  northwards  to 
Alaska  and  Labrador. 

Nl'mber  of  Forms. — About  a  hundred  and  seventy-eight. 
Characters. — Siiull  with  interorbital  constriction  always  apparent;  not 

developing  strong  supraorbital  ridges,  which  are  totally 
absent  as  a  general  rule.  Rostrum  pointed  and  relatively  long.  Nasals  usually 
projecting  forwards  over  incisors;  sometimes  tending  to  become  broad  anteriorly, 
as  in  zarhvnclnis,  and  other  larger  tropical  forms.  Interparietal  well  developed. 
Zygoma  slender.  Zygomatic  plate  narrow,  nearly  straight  anteriorly.  Palate 
extending  about  to  middle  part  of  M.3.  Palatal  foramina  broad,  well  open, 
usually  or  often  reaching  I\I.i.  Mandible  with  coronoid  process  normally 
strongly  reduced.  M.i  with  five  cusps,  the  cusps  alternating,  the  pits  separating 
them  not  tending  to  become  isolated;  between  the  main  cusps  are  re-entrant 
folds,  four  (two  each  side)  in  M.i,  three  (two  outer,  one  inner)  in  M.2.  The 
main  folds  have  in  tvpical  forms  well-developed  subsidiary  ridges.  M.3  is 
strongly  reduced.  Upper  cheekteeth  three-rooted,  lower  series  two-rooted 
(Osgood).  M.I  lower  with  anterior  cusps  usually  fused,  and  four  cusps  behind 
these.  M.2  like  M.i,  but  without  anterior  cusp;  M.3  reduced,  often  more  or 
less  S-shaped.  The  cusps  alternating,  the  folds  deep.  The  bullae  as  a  rule  are 
not  large. 

Cheekpouches  "more  or  less  developed"  (Osgood).  Mammae  6,  or  in 
subgenus  Haplomylomys,  4.  Ear  relatively  large.  Tail  usually  relatively  well 
haired,  sometimes  in  northern  forms  completely  haired,  and  tufted.  Fur  usually 
soft.  Plantar  pads  6  (reduced  to  5  in  subgenus  Podomys).  Tail  not  reduced  in 
length.  Hindfoot  slender,  the  digits  normal;  sole  sometimes  hairy.  Form  Rat 
or  Mouselike;  the  subgenus  Megadontomys  contains  the  largest  species  of  the 
genus  (up  to  150  head  and  body  length  in  B.M.  material). 

Meg.adontomys,  from  Mexico  and  Panama,  is  regarded  as  a  subgenus  by 
Osgood;  the  cheekteeth  are  more  complex  than  in  Peromvsctts,  the 

subsidiary'  ridges  of  the  lower  molars  more  strongly  developed ;  the  anterior 
cusp  of  first  upper  molar  may  be  partlv  divided.  Size  largest  of  genus. 

OcHROTOMYS,  Eastern  United  States,  is  proposed  as  a  subgenus  for  P. 
niittalli;  resembling  Peromvsctts,  but  posterior  palatal  foramina  placed 

further  backwards;  a  rudimentary  seventh  plantar  pad  present;  "molari- 
form  teeth  relatively  wide,  the  enamel  folds  much  compressed,  enamel 
relatively  thicker  than  in  Peromyscus,  the  pattern  as  seen  in  partly  worn 
teeth  being  much  compressed  laterally  and  longtitudinally.  so  that  the 
folds  of  the  two  sides  touch  in  almost  all  stages  of  wear,  leaving  five  sub- 
triangular  islands  of  dentine  in  M.i  and  four  in  M.2.  Lower  molars 

similarly  peculiar"  (Osgood).  Subsidiary' ridges  in  the  main  folds  present. 
Podomys  is  proposed  as  a  subgenus  for  P.  floridanus,  from  Florida.  The 

plantar  pads  are  reduced  to  5.  The  subsidiar^•  ridges  in  the  upper 
molars  are  verj-  small,  not  extending  to  outer  edge  of  toothrow. 

13 — Living  Rodents — II 
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I  Iaplomylomys  is  proposed  as  a  subgenus  for  a  few  species  from  the  Western 
United  States,  in  which  the  upper  cheekteeth  have  the  subsidiary  ridges 
in  the  main  folds  vestigial  (P.  crmitiis),  or  altogether  suppressed.  Mammae 
reduced  to  4.    Tail  longer  than  head  and  body. 

There  seems  to  be  a  tendency,  so  far  as  seen,  for  the  tropical  Central 
American  species  to  be  much  larger  in  general  appearance  than  the  Canadian 
and  United  States  forms. 

Osgood  divides  Peromysciis  s.s.  into  eight  specific  groups.  Unfortunately 
from  his  revision,  and  keys,  the  characters  of  these  groups  are  not  clear  at  all. 

Of  the  four  groups  which  occur  north  of  Mexico,  the  triiei  group  is  appar- 
ently distinguishable  clearly  from  the  others  on  account  of  enlarged  ears.  The 

four  groups  which  are  confined  to  Mexico  average  larger  than  the  northern 
forms;  the  mehinophrys  group  appears  to  be  characterized  by  very  long  tail; 
the  mexicanus  group  are  said  to  have  the  tail  poorly  haired,  the  scaly  annulations 
scarcely  concealed.  The  megalops  group  contains  the  largest  forms  of  the 

subgenus. 
Forms  seen:  arcticus,  atistcnis,  auriliis,  aureulus,  atiripecttis,  beatae,  bovlii, 

cacabatus,  californiciis,  canadensis,  cecilii,  cooUdgei,  cumptus,  cristobalensis, 

difficilis,  eremiais,  eva,  felipensis,  fraterculus,  flavidus,  floridamis,  fiirvus,  gadovii, 
gambelii,  gilberti,  guatemalensis,  gossvpinus,  grains,  gymnotis,  insignis,  leucopus, 
lencnrus,  madrensis,  major,  maniculatus,  martirensis,  mearnsi,  medius,  megalops, 

melanotis,  mexicanns,  michiganensis,  "mnsculoides,"  nebrascensis,  niveiveniris, 
nndipes,  orisabae,  palmarius,  phasma,  pinalis,  rnfinus,  saturatus,  sonoriensis, 
spicilegus.  saxatilis,  stepliensi,  telniantepecus,  thomasi,  totontepecus,  truei,  nmbrinus, 
sarhvnclms. 

List  of  N.'vmed  Forms 

(Genus  revised  by  Osgood,  North  Amer.  Fauna,  No.  28,  1909.  For  range 
maps  see  Osgood  and  Anthony,  Field  Book  North  American  Mammals,  1928.) 

Subgenus  Haplomylomys,  Osgood 
I.    PEROMYSCUS  CRINITUS  CRINITUS,   Merrwm 

iSgi.    North  Amer.  Fauna,  no.  5,  p.  53. 
Shoshone  Falls,  Snake  River,  Lincoln  County,  Idaho. 
Synonym:   crinitus  scitulus.   Bangs,    1899,   Proc.   New   Engl.   Club,    i, 

p.  67.    Gardnerville,  Nevada. 

z.    PEROMYSCUS  CRINITUS  .JiURIPECTUS.  Alk-n 
1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  75. 

Bluff  City,  San  Juan  County,  Utah. 

.■).    PEROMYSCUS  CRINITUS  STEPHENSI,  Muarns 
1897.    Proc.  U.S.  Nat.  Mus.  XIX,  p.  721. 

3  miles  east  of  Mountain  Spring,  Imperial  County,  Idaho. 
Synonym:  petraius,  Elliot,    1903,   Field   Columb.    Mus.   publ.   z.s.    2, 

p.  244.    California. 
4.    PEROMYSCUS  CRINITUS  PALLIDISSIMUS,  Hucv 

1 93 1.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VI,  p.  3S9. 
Small  Island  in  Gonzana  Bay,  Lower  California. 
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5.  PKROMYSCUS  CRINITUS  DISPARILIS,  Goldman 
1932.    Proc.  Biol.  Soc.  Washington,  XLV,  p.  90. 

Tinajas  Atlas,  Gila  Mountains,  Yuma  Count\-,  Arizona. 

6.  PEROMYSCUS  CAMFORNICUS  CALIFORNICUS,  Gambel 
1848.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  IV,  p.  78. 

Monterey,  Monterey  County,  California. 

7.  PEROMYSCUS  CALIFORNICUS   INSIGNIS,  Rhoads 
1895.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  33. 

Dulzura,  San  Diego  County,  California. 

S.    PEROMYSCUS  CALIFORNICUS  BENITOENSIS,  Grinnell  &  Orr 

1934.    Joum.  Mamm.  Baltimore,  15,  p.  2i6. 
Near  Cook  P.O.,  Bear  Valley,  San  Benito  County,  California. 

9.  PEROMYSCUS  CALIFORNICUS  MARIPOSAE,  Grinnell  &  Orr 

1934.    Joum.  Mamm.  Baltimore,  15,  p.  217. 
El  Portal,  Mariposa  County,  California. 

10.  PEROMYSCUS  EREMICUS  EREMICUS,  Baird 

1857.    Mamm.  North  Amer.  p.  479. 
Old   Fort   Yuma,    Imperial   County,    California,   on    Colorado    River, 

opposite  Yuma,  Arizona. 
Synonym:    nierriami,  Meams,  1896,  Proc.  U.S.  Nat.  Mus.  XIX,  p.  138. 

Sonoyta,  Sonora,  Mexico. 
arenarius,  Meams,  1896,  same  reference.    Near  El  Paso,  El 

Paso,  Texas. 

11.  PEROMYSCUS  EREMICUS  FRATERCULUS,  Mernam 

1892.    .^mer.  Nat.  XXVI,  p.  261. 
Dulzura,  San  Diego  County,  California. 
Synonym:  homochroia,  Elliot,  1903,  Field  Columb.  Mus.  publ.  z.s.  74, 

3,  p.  158.    San  Quintin,  Lower  California. 
herroiiii,  Rhoads,  1893,  Amer.  Nat.  XXVII,  p.  832.    Reche 

Canyon,  California. 
herroiiii    nigellus,    Rhoads,     1894,    Proc.    Acad.    Nat.    Sci. 

Philadelphia,  p.  257.    West  Cajon  Pass,  San  Bernardino 
County,  Cahfomia. 

12.  PEROMYSCUS  EREMICUS  CEDROSENSIS,  Allen 

1898.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  154. 
Cerros  Island,  Lower  California. 

13.  PEROXnSCUS  EREMICUS  EVA,  Thomas 

1898.    Ann.  Mag.  Nat.  Hist.  7,  I.  p.  44. 
San  Jose  del  Cabo,  Lower  California. 
Synonym:  propinquus,  Allen,   1898,  Bull.  Amer.   Mus.  Nat.   Hist.    X, 

P-  IS4- 

14.  PEROMYSCUS  EREMICUS  INSULICOLA,  Osgood 

1909.    North  Amer.  Fauna,  no.  28,  p.  246. 
Espiritu  Santo  Island,  GuH  of  California,  Lower  California. 

.5.    PERONn^SCUS  EREMICUS  AVIUS,  Osgood 
1909.    North  .^mer.  Fauna,  no.  28,  p.  247. 

Ceralbo  Island,  Lower  California. 
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i6.    PEROMYSCUS  EREMICUS  POLVPOLR'S.  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  248. 

Margarita  Island,  off  west  coast  southern  Lower  California. 

17.  PEROMYSCUS  EREMICUS  ANTHUNYI,   Mernam 

1887.    Proc.  Biol.  Soc.  Washington,  IV,  p.  2. 

Camp  Apache,  Big  Hachita  Mountains,  Grant  Counr>',  New  Mexico. 

18.  PEROMYSCUS  EREMICUS  PAPAGENSIS,  Goldman 

1917.    Proc.  Biol.  Soc.  Washington,  XXX,  p.  no. 
Pinacate  Mountains,  Sonora,  Mexico. 

U).    PEROMYSCUS  EREMICUS  TIBURONENSIS,  Mearns 

1897.    Proc.  U.S.  Nat.  Mus.  XIX,  p.  720. 
Tiburon  Island,  Sonora,  Mexico. 

20.  PEROMYSCUS  EREMICUS  PHAEURUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII.  p.  75. 
Hacienda  la  Parana,  San  Luis  Potosi,  Mexico. 

21.  PEROMYSCUS  EREMICUS  CARMENI,  Townst-nd 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  126. 
Carmen  Island,  Lower  California. 

zz.    PEROMYSCUS   EREMICUS  CINEREUS.   Hall 

1931-    Proc.  Biol.  Soc.  Washington,  XLIV,  p.  87. 

South-west  end  of  San  Jose  Island,  Lower  California. 

2,1.    PEROMYSCUS  EREMICUS  PULLUS,  Blossom 

1933-    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  no.  265,  p.  3. 
Black  Mountains,  10  miles  south  of  Tucson,  Pima  County,  .\rizona. 

24.  PEROMYSCUS  GUARDIA  GUARDIA,  Townsend 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  126. 

Angel  de  la  Guardia  Island,  Lower  California. 

25.  PEROMYSCUS  GUARDIA  MEJIAE.  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  174. 

Mejia  Island,  Gulf  of  California. 

2(1.    PEROMYSCUS  STEPHANI,  Townsend 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  126. 

San  Esteban  Island,  GuLf  of  California,  Lower  California. 

27.     PEROMYSCUS  GOLDMANI,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  75. 

Alamos,  Sonora,  Mexico. 

2.S,     PERf)MYSCl"S  SLEVINI,  Maillard 
1924.    Proc.  Cal.  Acad.  Sci.  XII,  p.  1221. 

Santa  Catalina  Island,  17  miles  north-east  of  Punta  San  Marcial,  Lower 
California. 

20.    PEROMYSCL'S  COLL.ATUS,   Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  172. 

Turner's  Island,  Gulf  of  Carpentaria,  Sonora,  Mexico. 

30.    PEROMYSCUS  PSEUDOCRINITUS.  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VIl,  p.  173. 
Coronados  Island,  Gulf  of  California,  Lower  California. 
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31.  PEROMYSCUS  CANICICPS,  Burt 
1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  174. 

Montscrrate  Island,  Gulf  of  California,  Lower  California. 

32.  PEROMYSCUS  INTHRPARIETALIS,  Burt 
1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  175. 

South  San  Lorrenzo  Island,  Lower  California. 

33.  PEROMYSCUS  DICKEVI,  Burt 
IQ32.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  176. 

Tortuga  Island,  Lower  California. 

34.  PEROMYSCUS  PEMBERTONI,  Burt 
1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  176. 

San  Pedro  Nolasco  Island,  Sonera,  Mexico. 

Subgenus  Peromyscus,  Gloger 

maniculatiis  Group 

35.  PEROMYSCUS  MANICUL.A.TUS  MANICULATUS,  Wagner 

1845.    Wiegmann's  Arch,  fiir  Naturg.  XI  (i),  p.  148. 
The  Moravian  Settlements  in  Labrador,  Canada. 
Synonym:  arcticus,    Coues,    1877,    Monogr.    North    Amer.    Rodentia, 

bairdii,  Coues,  same  reference,  p.  61. 
canadensis  umbrimis,  Miller,   1897,  Proc.  Boston  Soc.  Nat. 

Hist.  XXVIII,  p.  23.    Peninsula  Harbour,  north  shore 
Lake  Superior,  Ontario. 

36.  PEROMYSCUS  MANICULATUS  GRACILIS,  Le  Conte 

1855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  442. 
Michigan. 
Synonym:   canadensis.  Miller,  1S93,  Proc.  Biol.  Soc.  Washington,  VIII, 

p.  55.    Peterboro,  New  York. 
myoides,  Gapper,  1830,  Zool.  Joum.  V,  p.  204.    Canada. 

37.  PEROMYSCUS  MANICULATUS  ABIETORUM,  Bangs 

1896.    Proc.  Biol.  Soc.  Washington,  X,  p.  49. 
James  River,  Nova  Scotia,  Canada. 

38.  PEROM\'SCUS  MANICUL.^TUS  ARGENT.ATUS,  Copeland  &  Church 
1906.    Proc.  Biol.  Soc.  Washington,  XIX,  p.  122. 

Grand  Harbour,  Island  of  Grand  Manan,  New  Brunswick,  Canada. 

3.,.    PEROMYSCUS  MANICULATUS  EREMUS,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  47. 

Pleasant  Bay,  Grindstone  Island,  Magdalen  Islands,  Quebec,  Canada. 

40.  PEROMYSCUS  MANICULATUS  NUBITERRAE,  Rhoads 
1896.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  187. 

Summit  of  Roan  Mountain,  Mitchell  County,  N.  Carolina. 

41.  PEROMYSCUS  M.ANICULATUS  BOREALIS,  Mearns 

19U.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  102. 
Fort  Simpson,  Mackenzie,  Canada. 
Synonvm:  arcticus,   Mearns,    1890,   Bull.   .Amer.   Mus.   Nat.   Hist.    II, 

p.  285. 
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42.  PEROMYSCUS  MANICULATUS  OREAS,  Bangs 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  84. 

Mt.  Baker  Range,  British  Columbia,  Canada,  near  boundary  of  Whatcom 
County,  Washington. 

43.  PEROMYSCUS  MANICULATUS  HYI.AEUS,  Osgood 
igo8.    Proc.  Biol.  Soc.  Washington,  XXI,  p.  141. 

Hollis,  Kasaan  Bay,  Prince  of  Wales  Island,  Alaska. 

44.  PEROMYSCUS  MANICULATUS  KEENI,  Rhoads 
1894.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  258. 

Masset,  Graham  Island,  Queen  Charlotte  Islands,  British  Columbia. 

45.  PEROMYSCUS  MANICULATUS  ALGIDUS,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  56. 

Head  of  Lake  Bennett,  site  of  Old  Bennett  City,  British   Columbia, 
Canada. 

46.  PEROMYSCUS  MANICLL.ATUS  MACRORHINUS,  Rhoads 
1894.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  259. 

Mouth  of  Skeena  River,  British  Columbia,  Canada. 

47.  PI:R0MYSCUS  MANICUL.ATUS  ART1;M]SIAE,  Rhoads 
1894.    Proc.  .\cad.  Nat.  Sci.  Philadelphia,  p.  260. 

Ashcroft,  British  Columbia,  Canada. 
Synonym:   subarctkus,  Allen,  1S99,  Bull.  .\mer.  Mus.  Nat.  Hist.  XII, 

p.  15.    Montana. 

48.  PEROMYSCUS  MANICULATUS  SATL^RATUS,   Bangs 
1S97.    Amer.  Nat.  XXXI,  p.  75. 

Satuma   Island,   in   Gulf  of  Georgia,   halfway   between   Victoria   and 
Vancouver  Citj',  British  Columbia. 

49.  PEROMYSCUS  \LANICULATUS  HOLLISTEKI,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  62. 

Friday  Harbour,  San  Juan  Island,  San  Juan  County,  Washington. 

50.  PEROMYSCUS  MANICUL.ATUS  AUSTERIS,   Baird 
1855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  336. 

Old  Fort  Steilacoom,  Pierce  County,  Washington. 
Synonym:   akelcyi,  Elliot,  1899,  Field  Columb.  Mus.  publ.  30,  z.s.  i, 

p.  226.  Johnson's  Ranch,  Ehvah  River,  Clallam  County, 
Washington. 

:;i.    PEROMYSCUS  MANICULATUS  RUBIOUS,  Osgood 
1901.    Proc.  Biol.  Soc.  Washington,  XIV,  p.  193. 

Mendocino  City,  Mendocino  County,  California. 
Synonym:  perimekurus,  PZlliot,   1903,   Field    Columb.   Mus.   publ.    74, 

z.s.  3.  p.  156.    Cioldbeach,  Curry  County,  Oregon. 

52.    PEROMYSCUS  MANICULATUS  GAMBELH,   Baird 
1857.    Mamm.  North  Amer.  p.  464. 

Monterey,  Monterey  Coimty,  California. 
Synonym:    tcxaiuis  mediiis,  Mearns,  1896,  Proc.  LI.S.  Nat.  Mus.  XVIII, 

p.  446.    Lower  California. 
amcricamis  thiirberi,  Allen,  1893,  Bull.  Amer.  Mus.  Nat.  Hist. 

V,  p.  185.    Lower  California. 
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53.  PEROM\'SCUS  AUNICULATUS  RUFINUS,  Merriam 
1890.    North  Amer.  Fauna,  no.  3,  p.  65. 

San  Francisco  Mountain,  Coconino  County,  Arizona. 

54.  PEROMYSCUS  MANICUL.\TUS  OSGOODI,  Mearns 
191 1.    Proc.  Biol.  Sec.  Washington,  XXIV,  p.  102. 

Calf  Creek,  Custer  Countj',  Montana. 

55.  PEROMYSCUS  MAMCULATUS  XEBR.-\SCENSIS,  Coues 
1877.    Monogr.  North  Amer.  Rodentia,  p.  79. 

Deer  Creek,  W.  Nebraska. 
Synonym:  luteiis,  Osgood,  1905,  Proc.  Biol.  Soc.  Washington,  XVIII, 

P-  77- 
56.  PERONH'SCUS  M.ANICULATUS  BAIRDII,  Hoy  &  Kennicott 

1857.    Agricultural  Report,  U.S.  Patent  Office,  1856,  p.  92. 

Bloomington,  McLean  Countj-,  Illinois. 
Synonym:   michiganensis.  True,  Proc.  U.S.  Nat.  Mus.  VII,  1884,  p.  597. 

57.  PEROMYSCUS  MANICULATUS  PALLESCENS,  Allen 

1896.    Bull.  Amer.  Mus.  Nat.  Hist.  VIII,  p.  238. 

San  Antonio,  Bexar  Count)',  Texas. 
5S.    PEROMYSCUS  MANICUL.ATUS  BLANDUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  56. 
Escalon,  Chihuahua,  Mexico. 

59.  PEROMYSCUS  MANICUL.^TUS  FULVUS,  Osgood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  57. 

Oaxaca,  State  of  Oaxaca,  Mexico. 

60.  PEROMYSCUS  MANICULATUS  LABECULA,  Elliot 

1903.    Field  Columb.  Mus.  publ.  71,  z.s.  vol.  3,  p.  143. 
Ocotlan,  Jalisco,  Mexico. 

61.  PEROMYSCUS  AUNICUL.A.TUS  SONORIENSIS,  Le  Conte 

1853.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  413. 
Santa  Cruz,  Sonora,  Mexico. 

S\'non>Tn:  orestenis,  Elliot,  1903,  Field  Columb.  Mus.  publ.  74,  z.s.  3, 
p.  159.    Lower  California. 

insolatus,  Rhoads,  1894,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
p.  256.    California. 

deserticola,  Mearns,  1890,  Bull.  Amer.  Mus.  Nat.  Hist.  II, 
p.  285.    California. 

62.  PEROMYSCUS  MANICULATUS  COOLIDGEI,  Thomas 

1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  45. 
Santa  Anita,  Cape  region  of  Lower  California. 

63.  PEROMYSCUS  M.\NICUL.\TUS  M.ARGARIT.\E,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  95. 

Margarita  Island,  off  west  coast  southern  Lower  California. 

64.  PEROMYSCUS  MANICUL.ATUS  CLEMENTIS,  Mearns 

1896.    Proc.  U.S.  Nat.  Mus.  XVIII,  p.  446. 
San  Clemente  Island,  .Santa  Barbara  Islands,  California. 

65.  PEROMYSCUS  MANICIL.-\TUS  CATALINAE,  Elliot 
1903.    Field  Columb.  Mus.  publ.  74,  z.s.  3,  p.  160. 

Santa  Catalina  Island,  Santa  Barbara  Islands,  California. 
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fih.    PEROMYSCUS  MANICL'LATIS  DIBIUS,  Allen 
189S.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  157. 

Todos  Santos  Island,  Lower  California. 

67.    PEROMY'SCUS  MANICULATUS  GER(  )NIMENS1S,  Alien 
1898.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  156. 

San  Geronimo  Island,  Lower  California. 
Synonym:  exiguiis,  Allen,  i8g8.  Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  157. 

San  Martin  Island,  Lower  California. 
martinensis.  Nelson  &:   Goldman,   1931,  Journ.  Washington 

Acad.  Sci.  XXI,  p.  534. 

6S;.    PEROMYSCUS  MANICULATUS  CINERITIUS.  Allen 

189S.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  155. 
San  Roque  Island,  Lower  California, 

(ig.    PEROMYSCUS  .MANICULATUS  MAGDALENAE,  Osgood 
1909.    North  .Amer.  Fauna,  no.  28,  p.  loi. 

Magdalena  Island,  Lower  California. 

70.  PEROMYSCUS  MANICULATUS  ASSIMILIS,  Nekon  &:  Goldman 

1931.    Journ.  Mamni.  Baltimore,  12,  p.  305. 
Coronados  Island,  north-west  coast  Lower  California. 

71.  PEROMYSCUS  MANICULATUS  STREATORI,  Nelson  &:  Goldman 

193 1.    Journ.  Washington  Acad.  Sci.  XXI,  p.  531. 
San  Miguel  Island,  off  coast  of  S.  California. 

72.  PEROMYSCUS  MANICULATUS  SANTACRUZAE,  Nelson  &  Goldman 
1931.    Journ.  Washington  Acad.  Sci.  XXI,  p.  532. 

Santa  Cruz  Island,  off  coast  of  S.  California. 

73.  PEROMYSCUS  MANICULATUS  EXTERUS.  Nelson  &:  Cioldman 
1931.    Joum.  Washington  Acad.  Sci.  XXI,  p.  532. 

San  Nicolas  Island,  coast  of  S.  California. 

74.  PERONFi'SCUS  MANICULATUS  ELUSUS,  Nelson  &  Goldman 
1931.    Joum.  Washington  Acad.  Sci.  XXI,  p.  533. 

Santa  Barbara  Island,  off  S.  California. 

75.  PEROMYSCUS  MANICULATUS  DORSALIS.  Nelson  S:  fioldman 
1931.    Journ.  Washington  Acad.  Sci.  XXI,  p.  535. 

Natividad  Island,  off  west  coast  Lower  California. 

7().    PEROMYSCUS  MANICULATUS  HUEYI,  Nelson  &  Goldman 
193 1.  Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  51. 

A  small  unnamed  island  in  Gonzaga  Bay,  east  coast  Lower  California. 

77.    PERO.MYSCUS  MANICULATUS  INTERDICTUS,  Anderson 
1932.  Bull.  Nat.  Mus.  Canada,  no.  70,  p.  no. 

Forbidden  Plateau,  near  eastern  edge  of  Strathcona  Park,  north  of  Mt. 
■'\Ibert  Edward,  about  17  miles  west  of  Comox,  Vancouver  Island, 
British  Columbia. 

7.S.    PEROMYSCUS  MANICULATUS  ANGUSTUS.   Hall 

1932.     Univ.  Calif.  Pub.  Zool.  38,  p.  423. 

Beaver    Creek,    15    miles    north-west    of    .-Xlberni,    \'anc()uver    Island, British  Columbia. 

7. J     PI:R0MYSCUS  MANICULATUS  OZARKI.YRI'M.   Black 
1935-    Journ.  Mamm.  Baltimore,  16,  p.  144. 

3  miles  south  of  Winslow,  Washington  County,  Arkansas. 
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80.  PEROMYSCUS  SITKENSIS  SITKENSIS,  Mcrriam 

1897.  Proc.  Biol.  Soc.  Washington,  XI,  p.  223. 
Sitka,  Alaska. 

81.  PEROMYSCUS  SITKENSIS  PREVOSTENSIS,  Osgood 

1901.    North  Amer.  Fauna,  no.  21,  p.  29. 
Prevost  Island,  Queen  Charlotte  Group,  British  Columbia. 

82.  PEROMYSCUS  SITKENSIS  ISOL.\TUS,  Cowan 

'935-    Univ.  Calif.  Pub.  Zool.  40,  p.  434. 
Pine  Island,  Queen  Charlotte  Sound,  north  end  of  Vancouver  Island, 

British  Columbia. 

83.  PEROMYSCUS  SITKENSIS  OCEANICUS,  Cowan 

1935.    Univ.  Calif.  Pub.  Zool.  40,  p.  432. 
Forrester  Island,  .Alaska. 

84.  PEROMYSCUS  POLIONOTUS  POLIONOTUS,  Wagner 

1843.    Wiegmann's  .■\rch.  fiir  Naturg.  IX  (2),  p.  52. 
Georgia. 
Synonym:   baliolus.  Bangs,  1898,  .Science,  n.s.  VIII,  p.  215.    Georgia. 

areiiarius.   Bangs,   Proc.   Boston   Soc.   Nat.  Hist.  XXVIII, 
p.  202,  1898.    Georgia. 

subgriseiis.  Chapman,  1S93,  Bull.  Amer.  Mus.  Nat.  Hist.  V, 
p.  340.    Gainesville,  Alachua  County,  Florida. 

85.  PEROMYSCUS  POLIONOTUS  NIVEIVENTRIS,  Chapman 
1889.    Bull.  Amer.  Mus.  Nat.  Hist.  II,  p.  117. 

On  east  peninsula,  opposite  Micco,  Brevard  Countv',  Florida. 

86.  PEROM^'SCUS  POLIONOTUS  PHASMA,   Bangs 
1898.  Proc.  Boston  Soc.  Nat.  Hist.  XXVIII,  p.  199. 

Point  Romo,  Anastasia  Island,  St.  John  Countv',  Florida. 

87.  PEROM^^SCUS  POLIONOTUS  RHOADSI,  Bangs 
1898.    Proc.  Boston  Soc.  Nat.  Hist.  XXVIII,  p.  201. 

Anclote  River,  Hillsboro  County,  Florida. 

88.  PEROM\'SCUS  POLIONOTUS  ALBIFRONS,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  108. 

Whitfield,  Walton  Counn%  Florida. 

Sy.    PEROMYSCUS  LEUCOCEPHALUS,  Howell 

1920.    Joum.  Mamm.  Baltimore,  i,  p.  239. 
Santa  Rosa  Island,  opposite  Camp  Walton,  Santa  Rosa  County,  Florida. 

yo.    PEROMYSCUS  MELANOTIS,  .Allen  &  Chapman 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  203. 

Las  Vigas,  Vera  Cruz,  Mexico. 

S>'nonym:   cecilii,  Thomas,  1903.  Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  4S6. 
South  slope  Mt.  Orizaba.  Puebla,  Mexico. 

melanotis  zamelas,  Osgood.    1904.   Proc.   Biol.   Soc.  Wash- 
ington,   XVII,    p.    59.    Colonia    Garcia,    Chihuahua, 

Mexico. 

91.    PEROMYSCUS  SEJUGIS,  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  171. 
Santa  Cruz  Island,  Lower  California. 
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leucopiis  Group 

92.  PEROMYSCfS  LEUCOPLS  LELXOl'US,   Rafincsquc 
1 81 8.    Amer.  Monthly  Mag.  3,  p.  446. 

Pine  barrens  of  Kentucky. 

93.  PEROMYSCUS  LEUCOPL'S  N(  JVAEBORACKNSIS,   Eischer 
1S29.    Synopsis  Mamrn.  p.  318. 

New  York. 

Synonym:   niiimesolae,    Meams,    1901,    Proc.    Biol.    Soc.    Wasliington, 

XIV,  p.  154.    Minnesota. 
emmonsi,  Dekay,  1S40,  in  Emmons,  Rcpt.  Quad.  Mass.  61. 

campestris,  Lc  Conte,   1853,  Proc.   Acad.   Nat.   Sci.   Phila- 
delphia, VI,  p.  413. 

.14.    PEROMYSCUS  LEUCOPUS  AMMCJDYTES.  Bangs 

1905.    Proc.  New  Engl.  Zool.  Club,  IV,  p.  14. 

Monomoy  Island,  Barnstaple  Counr>',  Massachusetts. 

1,5.    PEROMYSCUS  LEUCOPUS   FL'SUS,  Bangs 
1905.    Proc.  New  Engl.  Zool.  Club,  IV,  p.  13. 

West  Tisbury,   Island  of  Martha's  Vineyard,  Dukes  County,  Massa- 
chusetts. 

lib.    PEROMYSCL'S  LEUCOPUS  ARIDI'LUS,  Osgood 
1909.    North  Amer.  Fauna,  no.  28,  p.  122. 

Fort  Custer,  Yellowstone  County,  Montana. 

.,-.    PEROMYSCUS  LEUCOPUS  OCHRACEUS,  Osgood 

1909.    North  Amer.  Fanua,  no.  28,  p.  124. 
Winslow,  Navajo  County,  Arizona. 

gS.    PEROMYSCUS  LEUCOPUS  TORNILLO,  Mearns 

1896.    Proc.  U.S.  Nat.  Mus.  XVIII,  p.  445. 
Rio  Grande,  about  6  miles  above  El  Paso,  Texas. 

Synonym:  flaccidus.  Allen,   1903,  Bull.  Amer.  Mus.  Nat.  Hist.  XIX, 

p.  599.    Durango,  Mexico. 

.).;.    PEROMYSCUS  LEUCOPUS  ARIZONAE,  Allen 

1894.    Bull.  Amer.  Mus.  Nat.  Hist.  VI,  p.  321. 
Fairbank,  Cochisa  County,  Arizona. 

100.  PEROMYSCUS  LEUCOPUS  TEXANl^S,  Woodhnust- 

1853.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VI,  p.  242. 
Probably  vicinity  of  Mason,  Mason  County,  Te.xas. 
Synonym:   mearnsi,  Allen,   1891,  Bull.  Amer.  Mus.  Nat.  Hist.   Ill,  p. 

300.    Brownsville,  Cameron  County,  Texas. 
canus,  Mearns,  1896,  Proc.  U.S.  Nat.  Mus.  XVI 11,  p.  445. 

Fort  Clark,  Kinney  County,  Texas. 

101.  PER(\)MYSCUS   LEUCOPL'S  MESOMELAS,  Osgood 

1 1104.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  57. 
Orizaba,  Vera  Cruz,  Mexico. 

,02.    PEROMYSCUS  LEUCOPUS  CASTANEUS,  Osgood 

11J04.     Proc.  Biol.  Soc.  Washington,  XVII,  p.  58. 
Yohiltun,  Campeche,  Mexico. 
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103.  PEROMYSCUS  LEUCOPUS  AFFINIS,  Alkn 
1892.  Proc.  U.S.  Nat.  Mus.  (1891),  XIV,  p.  195. 

Barrio,  Oaxaca,  Mexico. 
Synonym:  musculoides,  Merriam,   1898,  Proc.  Biol.   Soc.  Washington, 

XII,  p.  124. 

104.  PEROMYSCUS  LEUCOPUS  COZUMELAE,  Merriam 
1901.    Proc.  Biol.  Soc.  Washington,  XIV,  p.  103. 

Cozumel  Island,  off  coast  of  Yucatan,  Mexico. 

105.  PEROMV'SCUS  GOSSYPINUS  GOSSYPINUS,  Le  Conte 
1853.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VI,  p.  411. 

Georgia,  probably  the  Le  Conte  Plantation,  near  Riceboro,   Liberty 
County. 

Synonym:   itigriculus,   Bangs,    1896,   Proc.   Biol.   Soc.  Washington,  X, 
p.  124.    Burbridge,  Plaquemines  Parish,  Louisiana. 

cognatus,  Le  Conte,  1855,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
VII,  p.  442.    Georgia  and  S.  Carolina. 

106.  PEROMYSCUS  GOSSYPINUS  MEGACEPHALUS,  Rhoads 

1894.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  254. 

Woodville,  Jackson  Countj',  Alabama. 
Synonym:   mississippiensis,     Rhoads,      1896,     Proc.     Acad.     Nat.     Sci. 

Philadelphia,  p.  189.    Samburg,  Reelfoot  Lake,  Obion 
Countj',  Tennessee. 

107.  PEROMYSCUS  GOSSYPINUS  PALMARIUS,  Bangs 
1896.    Proc.  Biol.  Soc.  Washington,  X,  p.  124. 

Oak  Lodge,  on  east  peninsula  opposite  Micco,  Brevard  County,  Florida. 

108.  PERO.MYSCUS  GOSSYPINUS  ANAST.\S.\E,  Bangs 

1898.    Proc.  Boston  Soc.  Nat.  Hist.  XXVIII,  p.  195. 
Point  Romo,  .Anastasia  Island,  St.  John  County,  Florida. 
Synonym :   insiilanus.  Bangs,  1898,  Proc.  Boston  Soc.  Nat.  Hist. XXVIII, 

p.  196.    Cumberland  Island,  Georgia. 

boylii  Group 

109.  PEROMYSCUS  BOYLII   BOYLII,  Baird 

J855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  335. 
-Middle  fork  of  .American  River,  Eldorado  County,  California. 
Synonym:   robustiis,  .'\llen,   1893,  Bull.  Amer.   Mus.  Nat.  Hist.  V,  p. 

335.    Lakeport,  Lake  County,  California. 

no.    PEROMYSCUS  BOYLII   ROWLEYI,  Allen 

1893.  Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  76. 

Noland  Ranch,  San  Juan  River,  San  Juan  Count>',  Utah. 
Synonym:  gaurus,  Elliot,  1903,  Field   Columb.   Mus.   pub.  74,  z.s.  3, 

p.   157.    San  .\ntonio,   San  Pedro  Martir  Mountains, 
Lower  California. 

parasiticus,   Elliot,    1903,    Field    Columb.   Mus.   pub.   87, 
z.s.  3,  p.  244.  Lone  Pine,  Inyo  County,  California. 

metallicola,  Elliot,  1903,  Field  Columb.  Mus.  pub.  87, 
z.s.  3,  p.  245.  Providencia  Mines,  Chihuahua,  Mexico. 

penicillatus,  Meams,  1896,  .Advance  Sheet  Proc.  U.S.  Nat. 
Mus.  XVIII,  p.  2.  Franklin  Mountains,  near  El  Paso, 
Texas. 
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(Peroviysais  boylii  roKleyi)  pinalis.  Miller,  1893,  Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  331. 
Granite  Gap,  Grant  County,  New  Mexico. 

major,  Rhoads,  1893,  Amer.  Nat.  XXVII,  p.  831.    Squirrel 
Inn,  San  Bernardino  County,  California. 

111.  PEROMY.SCCS   BOYLII  ATTWATKRI.  Allui 

1895.    Bull.  .A,mer.  Mus.  Nat.  Hist.  VII,  p.  330. 
Turtle  Creek,  Kerr  County-,  Texas. 
Synonym:   belliis.  Bangs,  1896,  Proc.  Biol.  Soc.  Washington,  X,  p.  137. 

Stihvell,  .-Xdair  County,  Oklahoma. 
laceyi,   Bailey,    1905,   North  Amer.   Fauna,   no.   25,   p.   99. 

Turtle  Creek,  Kerr  County,  Texas. 

112.  PEROMYSCUS  BOYLII   SPICILKGUS,  .Allien 
1897.  Bull.  Amer.  iVIus.  Nat.  Hist.  IX,  p.  50. 

Mineral  San  Sebastian,  Mascota,  Jalisco,  Mexico, 

113.  PEROMYSCUS  BOYLII  SIMULUS,  Osgood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  64. 

San  Bias,  Nayarit,  Mexico. 

114.  PI:R0MYSCUS  boylii   M.A.DRENSIS,   Mernam 
1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  16. 

Maria  Madre  Island,  Trcs  Marias  Islands,  Jalisco,  Mexico. 

115.  PEROMYSCUS  BOYLII  EVIDES,  Osy.wd 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  64. 

Juquila,  Oaxaca,  Mexico. 

iih.    PEROMYSCUS  BOYLII   I.EVIPES,   Memam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  123. 
Mt.  Malinche,  Tlaxcala,  .Mexico. 
Synonym:   beatae,  Thomas,  1903,  Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  485. 

Mt.  Orizaba,  Mexico. 

117.  PEROMYSCUS  BOYLII  AZTECUS,  Saussure 
i860.    Rev.  et  Mag.  de  Zool.  2,  XII,  p.  105. 

S.  Mexico. 

118.  PEROMYSCL^S  BOYLII   C(.)RDILLERAE,  Dickey 
1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  2. 

Mt.  Cacaguatique,  Dept.  San  Miguel,  El  .Salvador. 

II.).    PEROMYSCUS  BOYLII  SACARENSIS,   Dickey 
1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  3. 

San  Jose  del  Sacare,  Dept.  Chalatenango,  El  .Sahador. 

120.  PEROMYSCUS  BOYLII  GLASSELLI.  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  VII,  p.  171. 
San  Pedro  Nolasco  Island,  Gulf  of  California,  Sonora,  Mexico. 

121.  PEROM^'SCUS  OAXACENSIS,  Merriam 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  122. 

Cerro  San  Felipe,  Oaxaca,  Mexico. 

122.  PEROMYSCUS  HYLOCETES.   Mcrnam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  124. 
Patzcuaro,  Michoacan,  Mexico. 
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123.  PEROMYSCl'S  PKCTORAIJS  PECTORALIS,  Osgood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  59. 

Jalpan,  Queretaro,  Mexico. 

124.  PEROMYSCUS  PECTOR.\LIS  EREMICOIDES,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  60. 
Mapimi,  Durango,  Mexico. 

125.  PERO.MYSCUS  PECTORALIS  LACEIANUS,  Bailey 

1906.    Proc.  Biol.  Soc.  Washington,  XIX,  p.  57. 
Lacey  Ranch,  near  Kerrville,  Kerr  County,  Texas. 

truei  Group 

126.  PEROMYSCUS  TRUEI  TRUEI,  .Shufeldt 

1886.    Proc.  U.S.  Nat.  Mus.  (1885),  VIII,  p.  407. 

Fort  Wingate,  .McKinley  Count\-,  New  Mexico. 
Synonym:   megalotis,  Merriam,  1890,  North  .^iner.  Fauna,  no.  3,  p.  63. 

Black  Tank,  Little  Colorado  Desert,  Arizona. 

montipinoris ,   Elliot,    1904,   Field   Columb.   Mus.   pub.   90, 

z.s.  3,  p.  264.    California. 
lasiiis,  Elliot,  same  reference,  p.  265.    California. 

127.  PEROMYSCUS  TRUEI   GILBERT!,  Allen 

1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  188. 
Bear  Valley,  San  Benito  County,  California. 
Synonym:  dyseliiis,  Elliot,   1898,  Field  Columb.  Mus.  pub.  27,  z.s.  i, 

p.  207.    Portola,  San  Mateo  County,  California. 

128.  PEROMYSCUS  TRUEI   M.^RTIRENSIS,  .Allen 

1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  187. 
San  Pedro  Martir  Mountains,  Lower  California. 

Synonym:  hemionotus,    Elliot,    1903,    Field    Columb.    Mus.    pub.    74, 
z.s.  3,  p.  157. 

129.  PEROMYSCUS  TRUEI  LACUNAE,  Osgood 

1909.    North  Amer.  Fauna,  no.  28,  p.  172. 
La  Laguna,  Sierra  Laguna,  Lower  California. 

130.  PEROMYSCUS  TRUEI   GR.\TUS,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  123. 
Tlalpam,  Federal  district,  Mexico. 

Synonym:  zelotes,  Osgood,  1904,  Proc.  Biol.  Soc.  Washington,  XVII, 
p.  67.    Querendaro,  Michoacan,  Mexico. 

sagax,    Elliot,   1903,    Field   Columb.  Mus.  pub.  71,  z.s.  3, 
p.  142.    Patzcuaro,  Michoacan,  Mexico. 

pavidus,  Elliot,  same  reference,  p.  142.    Same  locality-. 

131.  PEROMYSCUS  TRUEI  GENTILIS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  61. 
Lagos,  Jalisco,  Mexico. 

132.  PEROMYSCUS  N.A.SUTUS  NASUTUS,  Allen 

1891.    Bull.  Amer.  Mus.  Nat.  Hist.  Ill,  p.  299. 
Estes  Park,  Larimer  County,  Colorado. 

133.  PEROMYSCUS  N.ASUTUS  GRISEUS,  Benson 

1932.    Univ.  Cal.  Pub.  Zool.  38,  p.  338. 

Malpais,  3i  miles  west  of  Carrizozo,  Lincoln  Count>-,  New  Mexico. 
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i.-!4.    PEROMYSCUS  POLIL'S,  Osgood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  61. 

Colonia  Garcia,  Chihuahua,  Mexico. 

135.  PEROMYSCUS  DIFFICILIS  DIFFICILIS.  Allen 

1S91.    Bull.  ."^mer.  Mus.  Nat.  Hist.  Ill,  p.  298. 
Sierra  de  Valparaiso,  Zacatecas,  Mexico. 

136.  PEROMYSCUS  DIFFICILIS  .\MPLUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  62. 
Coixtlahuaca,  Oaxaca,  Mexico. 

137.  PEROMYSCUS   DIFFICILIS  EKLIPENSIS,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington.  XII.  p.  122. 
Cerro  San  Felipe,  Oaxaca,  Mexico. 

13.S,    PEROMYSCUS  BULLATUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  63. 
Perote,  Vera  Cruz,  Mexico. 

iiielanophrvs  Group 

I3q.    PEROMYSCUS  MELAXOPHRYS  MELAXOPHRYS,  Coues 

1S74.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  181. 
Santa  Efigenia,  Oaxaca,  Mexico. 

Synonym:   leucurus,   Thomas,    1894,   Ann.    Mag.   Nat.   Hist.   6,   XIV, 
p.  364.    Tehuantepec,  Oaxaca,  Mexico. 

gadovii,  Thomas,  1903,  Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  484. 
San  Carlos  =  Yuatepec,  Oaxaca. 

140.  PEROMYSCUS  MELAXOPHRYS  ZAMORAE,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  65. 
Zamora,  Michoacan,  Mexico. 

141.  PEROMWSCUS  MELAXOPHRYS  COXSOBRIXUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  66. 
Berriozabel,  Zacatecas,  Mexico. 

142.  PEROMYSCUS  XEXURUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  67. 
Durango,  State  of  Durango,  Mexico. 

141.    PEROMYSCUS  MEKISTURUS,  Merriam 

189S.    Proc.  Biol.  Soc.  Washington,  XII,  p.  124. 
Chalchicomula,  Puebla,  Mexico. 

leptiirus  Group 

144.  PEROMYSCUS  LEPTURUS,  Merriam 

1S98.    Proc.  Biol.  Soc.  Washington,  XII,  p.  118. 
Mt.  Zempoaltepec,  Oaxaca,  Mexico. 

145.  PEROMYSCUS  LOPHURUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  72. 
Todos  Santos,  Guatemala. 

i4h.    PEROMYSCUS  SLMULATUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  72. 
Near  Jico,  Vera  Cruz,  Mexico. 
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147.  PEROMYSCUS  GLATEMALENSIS  GUATEMALENSIS,  Merriam 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  118. 

Todos  Santos,  Guatemala. 

148.  PEROiMYSCUS  GUATEMALENSIS  TROPICALIS,  Goodwin 
1932.    Amer.  Mus.  Nov.  560,  p.  3. 

Chimoxan,  Guatemala. 

149.  PEROMYSCUS  NUDIPES,  .Mien 

1891.    Bull.  Amer.  Mus.  Nat.  Hist.  Ill,  p.  213. 
La  Carpintera,  Costa  Rica. 
Svnonvm:   cacabatus.  Bangs,   1902,  Bull.  Mus.  Comp.  Zool.  Hanard 

Coll.  XXXIX,  p.  29.    Chiriqui,  Panama. 

150.  PEROMYSCUS  FURVUS,  .Allen  &  Chapman 
1897.  Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  20i. 

Jalapa,  Vera  Cruz,  Mexico. 

151.  PEROMYSCUS  ALTILANEUS,  Osgood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  74. 

Todos  Santos,  Guatemala. 

mexicaniis  Group 

152.  PEROMYSCUS  MEXICANUS  MEXICANUS,  Saussure 
i860.    Rev.  et  Mag.  de  Zool.  2,  XII,  p.  103. 

Mexico,  assumed  to  be  the  vicinit>-  of  Mirador,  Vera  Cruz. 
SjiioniTn:   tehuantepeciis,  Merriam,  1898,  Proc.  Biol.  Soc.  Washington, 

XII,  p.  122.    Tehuantepec,  Oa.\aca,  Mexico. 

153.  PEROMYSCUS  MEXIC.-VNUS  TOTONTEPECUS,  Merriam 
1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  120. 

Totontepec,  Oaxaca,  Mexico. 
SynonjTn:   orizabae,  Merriam,  1898,  Proc.  Biol.  Soc.  Washington,  XII, 

p.  121.    Orizaba,  Vera  Cruz. 

154.  PEROMY^SCUS  MEXICANUS  SAX.\TILIS,  Merriam 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  121. 

Jacaltenango,  Huehuetenango,  Guatemala. 
SynonNTii:   nicaraguae,  Allen,  1908,  Bull.  Amer.  Mus.  Nat.  Hist.  XXIV, 

p.  658.    Matagalpa,  Nicaragua. 

155.  PEROMYSCUS  .MEXICANUS  GYMNOTIS,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  365. 

Guatemala. 

156.  PEROMYSCUS  MEXICANUS  TE.APENSIS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  69. 
Teapa,  Tabasco,  Mexico. 

157.  PEROMYSCUS  MEXIC.A.NUS  PHILOMBRIUS,  Dickey 
1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  3. 

Los  Esesmiles,  Dept.  Chalatcnango,  El  Salvador. 

158.  PEROMA'SCUS  MEXICANIS  SALVADORENSIS,  Dickey 
1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  4. 

Mt.  Cacaguatique,  Dept.  San  Miguel,  El  Salvador. 
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159-    PEROMYSCUS  ALLOPHYiA'S,  Osi^ood 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  71. 

Huehiit'tan,  Chiapas,  Mexico. 

iho.    PHROMYStT'S  BANDERANLS  BANDERANLS,  Allin 
1897.  Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  51. 

Valle  de  Banderas,  Nayarit,  Mexico. 

161.    PEROMYSCl'S  BANDERANUS  VICINIOR,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  68. 
La  Salada,  Michoacan,  Mexico. 

ih2.    I'EROMYSCUS  BANDERANUS  ANGELENSIS,  OsRoud 
1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  69. 

Puerto  Angel,  Oaxaca,  Mexico. 

if.,1.    PEROMYSCUS  YUCATANICUS  YUCATANICUS,  Allen  &  Chapm.in 

1S97.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  8. 
Chichenitza,  Yucatan,  Mexico. 

164.  PEROMYSCUS  YUCATANICUS  BADIUS,  Osgood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  70. 

Apazote,  Campeche,  Mexico. 

165.  PEROMYSCL'S  STIRTONI,  D.ckey 

1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  5. 

Rio  Goascoran,  Dept.  la  Union,  El  Salvdaor. 

liui^iilops  Group 

ifift,     PEROMYSCUS  MEGALOPS  MEGALOPS,   Mcrriam 

1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  119. 
Mountains  near  Ozolotepec,  Oaxaca,  Mexico. 

ib7.    PEROMYSCUS  MEGALOPS  AURITUS,   Merriam 

iSg8.    Proc.  Biol.  Soc.  Washington,  XII,  p.  119. 
Mountains  15  miles  west  of  Oaxaca,  Mexico. 

Synonym:   coiiiptiis,  Merriam,  1898.  Proc.  Biol.  Soc.  Washington,  XII, 

p.  120.    Near  Chiplancingo,  Guerrero,  Mexico. 

ihS.    PEROMYSCUS  MEGALOPS  MELANURUS,  Osgood 

1909.    North  Amer.  Fauna,  no.  28,  p.  215. 
Pluma,  Oaxaca,  Mexico. 

!(..).    P1;R0MYSCUS  MELANOCARPUS,  Osuood 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  73. 
Mt.  Ztmpoaltepec,  Oaxaca,  Mexico. 

170.  PEROMYSCUS  ZARHYNCHUS,  Mernam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  117. 
Tumbala,  Chiapas,  Mexico. 

Synonym:    cristuhahiisis,  Merriam,  iSyS,  Proc.  Biol.  Soc.  Washington, 

XII,  p.  117.     San  Cristobal,  Chiapas,  Mexico. 

171.  PEROMYSCUS  CiRANUIS,  Gooduin 

1932.     Amer.  Mus.  Nov.  560,  p.  4. 
Fmca  Concepcion.  (juatemala. 
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Subgenus  Megadontomys,  Mcrriam 
172.    PEROMYSCUS  THOMASI,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  116. 
Mountains  near  Chilpancingo,  Guerrero,  Mexico. 

17.1.    PEROMYSCUS  NEI.SONI,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  116. 
Jico,  Vera  Cruz,  Mexico. 

174.  PEROMYSCUS  FLAVIDUS,  BaiiRS 
1902.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XXXIX,  p.  27. 

Boquete,  south  slope  of  Volcan  de  Chiriqui,  Panama. 

175.  PEROMYSCUS  PIRRENSIS,  Goldman 
1912.    Smiths.  Misc.  Coll.  LX,  2,  p.  5. 

Head  of  Rio  Limon,  Mt.  Pirri,  E.  Panama. 

Subgenus  Ochrotomys,  Osgood 

176.  PEROMYSCUS  NUTTALLI   NUTTALLI,  Harlan 

1832.    Monthly  Amer.  Joum.  Geol.  &  Nat.  Sci.  Philadelphia,  i,  p.  446. 
Norfolk,  Norfolk  County,  Virginia. 

177.  PEROMYSCUS  NUTTALLI  AUREOLUS,  Audubon  &  Bachman 

1841.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  i,  p.  98. 
In  the  oak  forests  of  S.  Carolina. 

Subgenus  Podomys,  Osgood 

178.  PEROMYSCUS  FLORIDANUS,  Chapman 
1889.    Bull.  Amer.  Mus.  Nat.  Hist.  H,  p.  117. 

Gainesville,  Alachua  County,  Florida. 
Synonym:   macropus,  Merriam,  i8go.  North  Amer.  Fauna,  no.  4,  p.  53. 

Lake  Worth,  Palm  Beach  County,  Florida. 

Genus  16.    BAIOMYS,  True 

1894.    Baiomys,  True,  Proc.  U.S.  Nat.  Mus.  XVI,  1893,  p.  758. 

Type  Species. — Hesperomys  tavlori,  Thomas. 

Range. — Texas,  Mexico,  Honduras. 

Number  of  Forms. — Eight. 

Characters. — Interorbital  constriction  apparently  less  marked  than  in 
Peromyscus;  rostrum  short,  and  nasals  not  projecting  over 

incisors;  palatal  foramina  about  reaching  to  toothrows;  zygomatic  plate  as  in 

Peromyscus;  coronoid  process  not  reduced;  zj'goma  slender.  Upper  incisors 
relatively  heavy.  Front  cusp  of  M.i  evidently  divided;  subsidiary  ridges  of 
molars  not  developed  in  any  seen.  Cusps  alternating,  in  upper  molars,  as  in 

Peromyscus.    M.3  strongly  reduced,  more  or  less  ring-shaped  with  wear. 
Size  very  small  (about  76  mm.  head  and  body  or  less  in  those  seen);  tail 

shorter  than  head  and  body  (rather  less  than  three-quarters  head  and  body 
length);  hindfeet  normal;  plantar  pads  six;  ears  rather  small. 
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This  genus  was  considered  as  a  subgenus  of  Peromyscits  by  Osgood,  in  his 

revision  of  that  genus  (North  Amer.  Fauna,  no.  28,  1909),  but  is  given  generic 

rank  by  Miller  and  other  American  authors.  It  seems  to  be  considerably  distinct 
from  Peromyscus,  and  may  perhaps  be  a  northern  representative  of  Hesperomys 
or  one  of  the  small  South  American  genera. 

Forms  seen:  hninneus,  iinisculiis,  iaxluri. 

Iasv  of  Named  Forms 

(Revised,  as  a  subgenus  of  Peromyscus,  by  Osgood,  North  Amer.  Fauna, 
no.  28,  1909.) 

1.  B.'MOMVS  TAYLORI  TAYLORI,  Thomas 

1887.    Ann.  Mag.  Nat.  Hist.  5,  XIX,  p.  66. 
San  Diego,  Duval  County,  Texas. 

2.  BAIOMYS  T.'WLORI  SUBATER,  Bailey 

1905.    North  Amer.  Fauna,  no.  25,  p.  102. 
Bernard  Creek,  near  Columbia,  Brazoria  County,  Texas. 

3.  BAIOMYS  TAYLORI  PAULUS,  Allen 
1903.  Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  598. 

Rio  Sestin,  N.-W.  Durango,  Me.xico. 
Synonym:  aUex,  Osgood,   1904,  Proc.   Biol.   Soc.  Washington,  XVII, 

p.  76.    Colima,  Mexico. 

4.  BAIOMYS  TAYLORI   ANALOGUS,  Ossood 

1909.    North  Amer.  Fauna,  no.  28,  p.  256. 
Zamora,  Michoacan,  Mexico. 

5.  BAIOMY'S  MUSCULUS  MUSCULUS,  Merriam 
1892.    Proc.  Biol.  Soc.  Washington,  VII,  p.  170. 

Near  City  of  Colima,  State  of  Colima,  Mexico. 

6.  BAIOMY'S  MUSCULUS  BRUNNEUS,  Allen  &  Chapman 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  203. 

Jalapa,  Vera  Cruz,  Mexico. 

7.  BAIOMYS  MUSCULUS  NIGRESCENS,  Osgood 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  76. 
Valley  of  Comitan,  Chiapas,  Mexico. 

S.    BAIOMYS  MUSCULUS  GRISESCENS,  Gcklman 

1932.    Proc.  Biol.  Soc.  Washington,  XLV,  p.  121. 
Comayabuela,  just  south  of  Tegucigalpa,  Honduras. 

Genus  17.    CALO.MYSCUS,  Thomas 

1905.  CALOMYSCUS,  Thomas,  Abstr.  Proc.  Zool.  .Soc.  London,  No.  24,  p.  23. 

Type  Species. — Calomyscus  baihmrdi,  Thomas. 

Range. — Persia,   Baluchistan,   Mesopotamia  (X'inogradov),   South    Russian 
Turkestan  (Kopet-Dag). 

Number  of  Forms. — Two.    (Revised  by  Argyropulo,   1933,  Zeitschr.  fiir 
Siiugetierk.  8,  Heft  3,  p.  133.) 
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Characters. — Skull  very  like  Peromyscus;  braincase  broad  and  rather  flat; 
zygomatic  plate  straight  anteriorly;  nasals  projecting  for- 

wards over  the  incisors ;  pterygoid  fossae  unusually  flat.  Palatal  foramina  shorter 

than  in  Feromyscus,  not  approaching  AI.i  in  any  seen.  Bullae  rather  small. 
Coronoid  process  thin,  but  not  shortened.  Jugal  long  for  a  Murine,  and  rather 
broad. 

Upper  cheekteeth  simpler  than  in  Peromyscus;  the  cusps  low,  the  pattern 

almost  one  of  alternating  triangles.  M.3  extremely  reduced,  ring-shaped  and 
completely  simple  in  all  seen,  and  as  figured  by  Argyropulo  in  young,  adult,  and 
old  animals.  Lower  cheekteeth  not  abnormal;  usually  two  folds  each  side  of 

M.I  and  M.2,  these  alternating;  M.3  simple.    The  cusps  apparent. 

Mammae  6.  No  cheekpouches  (Argyropulo).  Ear  large.  Hindfoot  narrow, 

long,  with  normal  digits.  Tail  thickly  haired,  heavily  tufted,  and  longer  than 
head  and  body  in  all  specimens  examined. 

Forms  seen:  haihvardi,  "baluchi"  hotsoni,  " mystax." 

List  ok  Named  Forms 

1.  CALOMYSCUS  BAILWARDI  BAILWARDI,  Thomas 

1905.    Abstr.  Proc.  Zool.  Soc.  London,  no.  24,  p.  23 ;  and  1905,  Proc.  Zool.  Soc.  London, 

pp.  524-6. Mala-i-mir,  70  miles  north-east  of  Ahwaz,  Persia. 
Synonym:   batuchi,   Thomas,    1920,   Joum.    Bombay   Nat.   Hist.    Soc. 

XXVI,  p.  939.    Kelat,  Baluchistan. 
2.  CALOMYSCUS  BAILWARDI  HOTSOM,  Thomas 

1920.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  939. 
Panjur  district,  Baluchistan. 
Synon>Tn:   rriystax,   Kashkarov,    1925,  Trans.   Sci.  Soc.  Turkestan,   2, 

p.  43.    Great  Balhany  Mountains,  Transcaspia. 

Genus  18.    ONYCHOMYS,  Baird 

1857.    Onychomys,  Baird,  Mamm.  North  Amer.  p.  458. 

Type  Species. — Hypudaeus  leucogaster,  Wied. 

Range. — North  America:  Alberta,  Saskatchewan;  North  Dakota;  Oregon, 
Idaho,  Utah,  California,  Lower  California,  Arizona,  Kansas,  New 

Mexico,  Oklahoma,  Texas,  Mexico  (Sonora,  Chihuahua,  Tamaulipas,  Zaca- 
tecas).    Range   maps   published   by   HoUister,   and   in   Anthony,    Field    Book 
North  American  Alammals,  1928. 

Number  of  Forms. — Twenty-three. 

Characters. — Skull  with  considerable  interorbital  constriction,  and  evi- 
dently (very  few  seen)  not  developing  supraorbital  ridges. 

Mandible  with  well-developed  coronoid  process.  Zvgoma  narrow;  bullae 
rather  small;  palate  extending  to  slightly  behind  M.3.  Palatal  foramina  well 

open,  about  extending  to  ALi.  Nasals  wedge-shaped  posteriorly,  extending 
behind  the  nasal  branch  of  maxillae.  Zygomatic  plate  narrow,  straight 
anteriorly. 

Cheekteeth  ditfering  from  both  those  of  Cricetus  and  Peromyscus  clearly; 
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the  cusps  unusually  high  and  raised  and  prominent  in  all  seen;  M.3  small, 
reduced,  main  outer  folds  lacking  subsidiary  ridges;  the  pits  separating  cusps 

not  isolated  and  not  apparent.  Even  in  comparative  old  age  the  cusps  are 

prominent.  The  cusps  are  slightly  alternating,  less  so  than  in  Peromysciis; 
there  is  one  cusp  at  front  end  of  M.i,  which  is  divided  when  unworn  into  two 
or  three  small  cusps. 

The  folds  between  the  cusps  are  deep,  and  the  teeth  are  narrowed,  with 
cusps  close  together.  M.i  lower  with  five  cusps  and  posterointernal  heel; 
M.2  with  four  cusps  and  posterointernal  heel,  and  small  anteroexternal  fold; 

M.3  bilaminate,  strongly  reduced,  the  lower  molars  more  Cricctiis-hkc. 
Form  specialized.  Hamster-like.  Fur  soft.  Feet  with  digits  normal,  but 

sole  furred,  and  plantar  pads  reduced  to  four.  Mammae  i — 2=6  (Hollister). 
Ear  relatively  small.  Tail  reduced,  sometimes  strongly  so;  apparently  not 

much  over  half  head  and  body  length  normally,  relatively  well  haired.  Fore- 
claws  prominent  in  those  seen.  I  have  no  notes  as  to  whether  this  genus  pos- 

sesses cheekpouches  or  not.  The  hindfoot  appears  shortened,  and  the  hallux 
is  reduced. 

It  has  been  suggested  that  this  genus  is  the  American  representative  of 
Cricctidus,  but  I  do  not  think  the  two  genera  have  anything  in  common  except 

parallel  evolution  in  external  characters.  The  cheekteeth  are  totally  different 
in  the  two  genera. 

Fcjrms  seen:  iircticcps,  Iciuogcis/cr,  luiinipes,  torrlthis. 

I'he  genus  was  revised  by  Hollister,  1914,  Proc.  U.S.  Nat.  Mus.  XLVH, 
p.  427. 

List  of  Named  Forms 

1.  ONYCHt)MYS   LEUCOGASTER  LEUCOGASTER,  Wied 

1841.    Relse  in  das  innere  Nord.  Amerika,  vol.  2,  p.  99. 
Fort  Clark,  near  present  town  of  Stanton,  Mercer  County,  N.  Dakota. 
Synonym:  leiicogaster  pallidus,  Herrick,  1S85,  Geol.  &  Nat.  Hist.  Surv. 

Minnesota,  13th  Ann.  Rep.  1884,  p.  183. 

2.  ONYLHOMVS   LEUCOGASTER  MISSOL'RIENSIS,  Audiib,.n  &  Bachman 
1851.    North  .Amcr.  Quad.  vol.  2,  p.  327. 

Fort  Union,  near  present  town  of  Buford,  Williams  County,  N.  Dakota. 

3.  ONYCHOMYS  LEUCOGASTER  ARCTICEPS,  Rhoads 
1S98.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  194. 

Clapham.  Union  County,  New  Mexico. 

4.  ONYCHIJMYS  LEUCOGASTER  BREVICAUDUS,  Mtrriam 
1S91.    North  Amer.  Fauna,  no.  5,  p.  52. 

Blackfoot,  Bingham  County,  Idaho. 

5.  ONYCHOMYS  LEUCOGASTER  EUSCOGRISEUS,  Anthony 
1913.    Bull.  .Amcr.  Mus.  Nat.  Hist.  XXXH,  p.  11. 

Ironside,  Malheur  County,  Oregon. 

(..    ONYCHOMYS  LEUCOGASTER  MELANOl'HRYS,   Mcrnam 
1889,    North  Amer.  Fauna,  no.  2,  p.  2. 

Kanab.  Kane  County,  Utah. 
Synonym  :  pallescens,  Merriam,  iSgo,  North  Amer.  Fauna,  no.  3,  p.  61. 

Moki  Pueblos,  Navaho  County,  Arizona. 
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7.  ONYCHOMYS  LICUCOGASTKR  FULIGINOSUS,  Merriam 

1890.    North  Amer.  Fauna,  no.  3,  p.  60. 
Black  Tank  lava  beds  north-east  of  San  Francisco  Mountain,  Coconino 

County,  Arizona. 

8.  ONY'CHOMYS  LKUCOGASTER  RUIDOSAE,  Stone  &  Rchn 
1903.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  22. 

Ruidoso,  Lincoln  County,  New  Mexico. 

.;.    ONYCHOMYS  LEUCOGASTER  CAPITULATUS,  Hollister 
1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  215. 

Lower  end   of  Prospect  Valley,   Hualpai   Indian   Reservation,   Grand 
Canyon,  Arizona. 

10.    ONYCHO^n^S  LEUCOGASTER  albescens,  Merriam 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  124. 
Samalayuca,  Chihuahua,  Mexico. 

I!.    ONYCHOMYS  LEUCOGASTER  LONGIPES,  Merriam 

1889.    North  Amer.  Fauna,  no.  2,  p.  i. 
Concho  County,  Texas. 

12.  ONYCHOMYS  LEUCOGASTER  BREVIAURITUS,  Hollister 
1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  2i6. 

Fort  Reno,  Canadian  County-,  Oklahoma. 
13.  ONYCHOMYS  TORRIDUS  TORRIDUS,  Coues 

1874.    Proc.  Acad.  Nat.  Sci,  Philadelphia,  p.  183. 
Camp  Grant,  Graham  County,  Arizona. 
Synonym:    torridus  arenicola,  Meams,  1896,  Advance  Sheet  Proc.  U.S. 

Nat.  Mus.  XVIII,  p.  3.    Texas. 

14.  ONYCHOMYS  TORRIDUS  PERPALLIDUS,   Mcarns 

1896.    Advance  Sheet  Proc.  U.S.  Nat.  Mus.  XVIII,  p.  4. 
Left  bank  of  Colorado  River  at  monument  no.  204  Mexican  boundarv' 

line,  Yuma  County,  Arizona. 

15.  ONYCHOMYS  TORRIDUS  PULCHER,  Elliot 

1903.  Field  Columb.  Mus.  pub.  87,  zool.  ser.  3,  p.  243. 
Morongo  Pass,  San  Bernardino  Mountains,  California. 

16.  ONYCHOMYS  TORRIDUS  LONGICAUDUS,  Merriam 

1889.    North  Amer.  Fauna,  no.  2,  p.  2. 
St.  George,  Washington  County,  Utah. 

17.  ONYCHOMYS  TORRIDUS  CL.\RUS,  Hollister 

1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  215. 

Keeler,  east  shore  of  Owen's  Lake,  Inyo  County,  California. 
18.  ONYCHOMYS  TORRIDUS  TULARENSIS,  Merriam 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  123. 
Bakersfield,  Kern  County,  California. 

i<).    ONYCHOMYS  TORRIDUS  R.A.MONA,  Rhoads 
1893.    Amer.  Nat.  XXVII,  p.  833. 

San  Bernardino  Valley,  California. 

20.    ONYCHOMYS  TORRIDUS  M.^CROTIS,  Elliot 

1903.    Field  Columb.  Mus.  pub.  74,  zool.  ser.  3,  p.  155. 
Head  of  San  .Antonio  River,  Lower  California. 
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21.    ONYCHOMYS  TORRIDCS  YAKIENSIS,  Mirriam 
iq04.    Froc.  Biol.  Soc.  Washington,  XVII,  p.  124. 

Camoa,  Rio  Mayo,  S.  Sonora,  Mexico. 

22      ONYCHOMYS  TORRIDUS  CANUS.  Mcrriam 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  124. 
San  Juan  Capistrano,  Zacatecas,  Mexico. 

23.    ONYCHOMYS  TORRIDUS  SURRUFUS,  Hollistcr 
1914.    Proc.  U.S.  Nat.  Mus.  XLVII,  p.  472. 

Miquihuana,  Tamaulipas,  Mexico. 

Genus  19.    AKODON,  Meyen 

1833.    .Akodon,  Meyen,  Nova.  Acta  Acad.  Leop.  xvi,  pt.  11,  p.  599. 
1916.    Chalcomys,  Thomas,  Ann.  Map.  Nat.  Hist.  8,  XVIII,  p.  338.    {Akodon  aerostis, 

Thomas.) 

1916.    Chrceomvs,  Thomas,  .Ann.  Mag.  Nat.  Hist.  8,  XVIII.  p.  340.    {Akodon  puliher- 
rimus,  Thomas.)    Valid  as  a  subgenus. 

1916.  Thalpomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  339.    {Mus  lusiotis, 
Lund.)    Valid  as  a  subgenus. 

1917.  Deltamys,  Thomas,   Ann.   Mag.   Nat.   Hist.   8,   XX,   p.   gS.    {Dellaniys  kciiipi, 
Thomas.)    Valid  as  a  subgenus. 

1918.  Hypsim^'S,   Thomas,   Ann.    Mag.   Nat.    Hist.   9,    I,    p.    190.    (Hyftsiiiiys   hiidiin, 
Thomas.)    Valid  as  a  subgenus. 

1916.    Thaptomys,  Thomas,  Ann.   Mag.   Nat.   Hist.   8,   XVIII,   p.   339.    (Hesperomys 
suhterraneus,  Hensel.)    Valid  as  a  subgenus. 

1916.    BoLOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  S,  XVIII,  p.  339.    (Akodon  amoeinis, 
Thomas.)    Valid  as  a  subgenus. 

1837.    Abrothrix,    Waterhouse,    Proc.    Zool.    Soc.    London,    p.    21.     {AJiis    loiigipilis, 
Waterhouse.)    Valid  as  a  subgenus. 

Type  Species. — Akodon  boliviensis,  Meyen. 

Range. — South   America:   Venezuela,    Colombia,    Peru,    I'xiiador,    Brazil, 

Bolivia,  Argentine,  Chile,  Uruguay,  Paraguay,  I'atai,'i>nia. 

Number  of  Forms. — Approximately  eighty-five. 

Characters. — In  the  typical  subgenus,  and  in  the  wliole  genus  excepting 
Thalpomys  and  sometimes  Chnjeomys,  the  interparietal  tends 

to  be  strongly  reduced.  Interorbital  region  comparatively  broad,  with  or  with- 
out supraorbital  ridges,  which  when  present  are  weak.  Zygomatic  plate  narrow, 

but  cut  back  above,  and  not  slanting  gradually  backwards  from  lower  to  upper 

border  (compare  Microxus).  Rostrum  generally  rather  short.  Incisive  foramina 
as  a  rule  extending  to  posterior  molars,  or  slightlv  behincf  them.  Coronoid 
process  moderate  or  low;  bullae  small  or  mediimi,  or  in  some  forms,  e.g., 
C/iraviiivs  and  to  a  lesser  extent  in  Bolomys,  tending  to  be  enlarged. 

L'pper  molars;  cusps  more  or  less  opposite;  M.3  much  reduced,  often  ring- 
shaped  in  adult.  The  usual  number  of  folds  present  in  M.i  and  M.2;  these 

folds  are  not  persistent,  but  are  shallow,  and  with  wear  may  be  obliterated ;  subsi- 

diary ridges  normally  at  least  traceable  in  the  young  or  young-adult  specimen; 
sometimes  lost  in  adult ;  but  I  have  seen  no  specimens  of  the  species  lenguarum 

and  ohscurus  with  these  ridges  and  suspect  that  these  species  may  have  to  be 



transferred  to  Zygodontomys;  obscurus  has  pro-odont  upper  incisors.  The  whole 
dentition  is  simpler,  rather  more  hypsodont,  and  with  the  molars  narrower 
and  with  cusps  rather  closer  together  than  in  Oryzomys  and  allied  genera; 
compared  with  Hesperomys,  the  folds  tend  to  he  less  curved,  extending  less  far 
into  the  teeth,  and  with  no  signs  of  tendency  for  the  folds  to  cut  the  cusp  areas 
into  partly  closed  triangles.  In  the  lower  molars,  M.3  may  be  relatively  large; 
the  pattern  is  usually  complex  (about  normal),  but  many  of  the  original  folds 
are  lost  in  adult. 

The  subgenus  Chalcomys  of  Thomas,  based  on  colour  pattern  and  small 
difterences  in  the  skull  (braincase  said  to  be  larger,  interorbital  region  broader) 
appears  quite  unretainable.  I  have  listed  these  forms  as  the  urichi  group. 
Tail  more  than  half  head  and  body  length  to  slightly  shorter  than  this  measure- 

ment; poorly  haired  in  the  urichi  group,  usually  moderately  or  well  haired  in 
the  other  species.  Digits  not  abnormal.  Fur  soft  or  medium.  In  the  type 
species,  the  ear  appears  to  be  as  reduced  as  in  subgenus  Thaptomvs;  in  most 
other  forms  it  is  moderate.  The  foreclaws  becoming  enlarged  in  juciindiis, 
tuciananensis,  obscurus  and  others,  as  pointed  out  by  Thomas  when  he  erected 

the  "genera"  Bolomys  and  Chrceomys  based  largely  on  this  character;  three 
species  at  least  of  typical  Akodon  therefore  are  intermediate  between  Akodon 
and  these  subgenera  in  this  character. 

In  1916  Thomas  (Ann.  -Mag.  Nat.  Hist.  8,  XVIII,  p.  336)  divided  this  genus 
into  six  genera  {Zygodoiitomys  being  currently  accepted  as  a  genus),  and  keyed 
them  as  follows: 

Supraorbital  edges  more  or  le.ss  squared. 
Claws  normal.    Bullae  not  enlarged. 

Form  unmodified;  tail  length  medium;  eyes  not  reduced. 
Supraorbital  edges  square  or  beaded,  without  overhanging  ledges. 

Supraorbital  edge  beaded.    M.i  without  notch  on  anterior  face. 
Zygodontomys 

Supraorbital  edge  not  or  scarcely  beaded.    M.i  with  notch  on 
anterior  face.  Akodon 

Supraorbital  edges  with  overhanging  ledges.  Thalpomys 
Form  Piiymys-Wkt:.    Tail  short.    Eyes  reduced.  Th.\ptomy's 

Claws   elongated.    Interorbital    region    broad,    with    squared    edges. 
Bullae  enlarged.  Bolomys 

Supraorbital  edges  rounded. 
Snout  not  elongated.    Foreclaws  long.    Bullae  large.    A  specialized 

colour  pattern.  Chrceomys 
Snout   elongated.    Foreclaws   not   lengthened.    Bullae    normal.    Xo 

colour  pattern.  Abrothri.x 

He  also  gave  characters  to  all  genera  regarding  the  presence  or  absence  of 
the  notch  on  the  anterior  face  of  W.i,  which  have  subsequently  been  found  to 
be  inconstant. 

It  will  be  seen  that  all  these  "genera"  are  based  on  the  shape  of  the  supra- 
orbital edges.    While  this  is  quite  constant,  it  is  not  a  sufficiently  important 



character  on  which  to  base  generic  names ;  and  certainly  elsewhere,  as  for  instance 
within  Orvsonivs,  and  within  Rattiis,  just  as  manv  diflFerent  kinds  of  skull 
characters  will  be  observed  on  working  through  the  groups,  or  more.  None  of 
the  above  groups  have  really  enlarged  foreclaws,  the  claws  of  Chrcromvs  and 
Bolomys  being  puny  compared  with  those  of  really  fossorial  genera  like  Chele- 
myscus  and  Notiomys.  The  bullae  of  Chrceomys  compare  with  those  of  Akodon 
much  as  do  those  of  Cricetiiliis  with  its  subgenus  TscJierskia;  in  some  forms  of 
Bolomys,  the  bullae  seem  to  be  clearly  rather  small,  as  small  or  smaller  than  those 
of  manv  Akodon.  It  will  be  seen  from  the  above  kev  that  Bolomvs  and  Clirccoiiivs 

agree  in  essential  characters,  and  differ  only  in  colour  and  shape  of  interorbital 
region.  And  in  Akodon  s.s.  are  three  forms,  noted  above,  with  claws  almost  as 
large  as  those  of  Chraeomys  and  Bolomvs. 

Within  other  genera  of  Cricetinae,  revised  it  must  be  admitted,  there  are 
groups  regarded  as  subgenera  only  bv  their  revisers  and  currently  accepted  as 
such,  which  are  just  as  distinct  as  any  of  the  above  (and  much  more  so  than  some). 
One  need  only  mention  Peromvsciis,  with  its  subgenera  Megadontomvs  and 
Haplo?nvlomvs;  Orysomys,  with  its  subgenera  Melanomvs,  Microryzomys,  and 
(when  the  genus  is  revised)  Oecomvs;  Reithrodontomvs,  with  its  subgenus 
Aporodon;  Neotoma,  with  its  subgenus  Teonoma;  and  Cricetuliis,  with  its  sub- 

genera Allocricetulus  and  Tscherskia.  If  these  subgenera  are  retained  as  such, 
most  certainly  none  of  the  groups  above  can  stand  as  full  genera  (excepting 
Zvgodontomxs,  which  has  always  been  regarded  as  a  genus  distinct;  but  even 
here  there  are  intermediate  forms).  It  may  be  noted  that  it  is  no  easy  matter 
to  frame  definitions  for  the  majority  of  these  large  South  American  genera. 
They  arc  all  obviously  closely  allied,  and  offshoots  of  one  essential  stock;  the 

characters  of  the  cheekteeth  tend  to  vary  individually,  and  w'ith  age ;  their 
skulls  and  external  characters  grade  for  the  most  part  from  group  to  group. 
Many  species,  proving  this  statement,  have  been  referred  in  the  past  to  entirely 
different  genera  from  those  they  are  now  classified  in;  an  interesting  case  is 

"  Orxsomvs"  microtinus,  of  Thomas  (1894),  Ann.  -Mag.  Nat.  Hist.  6,  XIV,  p.  358, 
and  "Akodon"  pinictiihitiis.  same  reference,  p.  361,  both  of  which  are  now 
referred  to  Zvgodontomvs.  It  seems  certainly  most  convenient  and  consistent,  in 
circumstances  such  as  these,  to  recognize  as  few  genera  as  is  possible.  Groups 
like  the  above  which  have  been  divided  off  in  large  batches  from  the  parent 
genus  give  the  impression  of  being  little  more  than  valid  species.  I  am  not 
prepared  to  say  that  the  teeth  of  Akodon  itself  are  in  every  case  distinguishable 
from  Hcsperomvs,  Zvgodontomvs,  or  even  sometimes  Phyllotis;  all  of  these  have 
reached  a  roughly  similar  stage  in  development,  and  they  are  not  easily  dis- 

tinguished from  each  other.  Thomas  at  one  time  suggested,  in  fact,  that  all  the 
American  Cricetinae  except  Neotoma  should  be  referred  to  the  genus  Cricetus; 
later  he  thought  better  of  the  fact  and  erected  no  less  than  thirty-one  new 
genera  in  the  group.  After  a  few  weeks  of  endeavouring  to  differentiate 
between  these  numerous  groups  of  Neotropical  Cricetine  Mice  one  is  tempted 
to  believe  that  his  original  proposal  is  perhaps  the  correct  one ! 

In  addition  to  the  above-mentioned  groups,  I  include  in  Akodon  two 

"genera"  of  Thomas  subsequently  named  Deltumys  and  Hvpsimvs. 
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I  have  for  the  present  retained  all  these  forms  as  subgenera.  I  think  that 
when  Akodon  is  properly  revised  more  than  one  of  these  names  will  disappear 
into  synonymy. 

Th.^lpomvs  contains  a  little-known  IVIouse  from  Lagoa  Santa;  the  supra- 
orbital ridges  are  quite  strong;  the  interparietal  is  large.  Apart  from  this  it 

does  not  seem  to  have  any  special  characters,  but  it  is  represented  by  only  one 
broken  skull  in  London. 

Dklt.\.mys  contains  a  distinct  species  from  Eastern  Argentina,  with  much 
narrowed  skull,  and  without  supraorbital  ridges.  The  mesopterygoid  is  rather 
broad,  but  not  more  so  than  in  some  Akodon.  The  anteroexternal  subsidiary 
ridge  and  fold  of  M.2  are  weak.  The  skull  is  certainly  not  more  narrowed  and 
aberrant  than  is  the  Stenocranitis  subgenus  of  Microtus,  and  I  do  not  think  this 
is  more  than  a  well-differentiated  Akodon. 

Hypsimys  contains  two  forms  from  North-west  Argentina.  The  cheekteeth 
are  said  to  be  more  hypsodont  than  in  Akodon,  with  differences  also  in  the  roots, 

"M.I  has  one  anterior  root,  one  inner,  one  posteroexternal,  the  usual  median 
external  one  practically  obsolete."  Young  specimens  show  clear  subsidiary 
ridges,  and  are  quite  complex  dentally,  but  the  adult  is  simpler-toothed.  I  am 
not  persuaded  that  there  is  any  generic  difference  between  this  group  and  some 
more  hypsodont  Akodon,  like  neocenus.  Within  the  genus  Notiomys,  for  instance, 
exist  two  types  of  dentition  which  seem  to  me  to  differ  more  from  each  other 
than  do  Akodon  and  Hvpsimvs.  The  first  lower  molar  tends  to  be  complex.  The 
form  is  normal. 

Th.-\ptomys  with  two  forms  from  Southern  Brazil  has  a  rather  short  rostrum; 
the  zygomatic  plate  is  nearly  straight  anteriorly.  The  cheekteeth  are  rather  more 
simple  than  is  usual  in  Akodon.  The  external  form  is  slightly  modified  for 
fossorial  life;  the  tail  is  moderately  shortened;  poorly  haired.  The  ear  is  short 
(about  an  eighth  head  and  body  length),  but  Akodon  boliviensis  appears  to  be 
similar  in  this  character.    The  claws  are  prominent,  but  not  extreme. 

This  is  quite  a  well  differentiated  group.  The  fossorial  specialization  is 
negligible  compared,  for  instance,  with  such  types  as  Blarinomys,  however. 

Abrothrix  from  Chile  and  Argentine  differs  from  the  above  in  the  inter- 
orbital  region,  which  is  more  rounded,  with  more  abrupt  constriction.  The 
interparietal  is,  as  in  the  normal  forms  of  the  genus,  much  reduced.  The 
rostrum  is  rather  long.  The  zygomatic  plate  is  almost  straight.  The  nasals 
project  forwards  over  the  incisors.  Bullae  not  enlarged.  Cheekteeth  of  com- 
Tp\e\- Akodon  type;  M.3  often  with  an  isolated  island.  External  form  not 
peculiar. 

BoLOMYS,  from  Southern  Peru,  Bolivia,  and  Northern  Argentina,  is  a  well- 
differentiated  group.  The  rostrum  is  short.  The  bullae  are  typically  more 
enlarged  than  in  Akodon,  but  not  so  in  lactens  and  orbiis.  In  these  forms,  the 
incisors  are  pro-odont.  They  are  even  more  so  in  the  form  negrito,  which  is 
thought  not  to  be  a  valid  species  by  Gvldenstolpe,  but  which  seems  to  be  so 
on  this  character.  Otherwise  the  skull  characters  are  much  as  in  Akodon. 
The  claws  are  enlarged,  but  not  extremely  so. 

CnRa:oMYS,  from  the  same  area  as  Bolomys,  differs  in  the  shape  of  the 
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interorbital  region,  which  is  more  as  in  Abrofhrix,  and  the  constancy  of  the  en- 
largement of  the  bullae.  The  interparietal  may  be  largish  or  stronglv  reduced, 

and  evidently  varies.  Foreclaws  about  as  Boloniys.  Tail  well  haired.  A 
specialized  colour  pattern  present  in  pulcherrimus,  one  of  the  most  attractive 

of  all  South  American  C'ricetinae,  also  (but  differing  from  pidcherrimus)  in 
bacchante.    The  form  jelskii  is  most  sober  of  those  seen,  in  coloration. 

Mammae  2 — 2  =  8,  according  to  Gyldentolpe,  in  Akodon,  Bolowys,  Chrae- 
omvs,  Thaptomvs. 

Forms  seen:  alieriis,  altorum,  ariiculoides,  arenicola,  aerosiis,  aniueniis. 

albirenter,  bene/actus,  bacchante,  beatiis,  berlepschii,  boliviensis,  baliolus,  brachvotis, 

budini,  canescens,  cursor,  cayUomae,  cruceri,  coenosus,  collimts,  deceptor,  dolores, 
dayi,  fiimeus,  francei,  glaucinus,  gossei,  hirtiis,  hiinieri,  henseli,  illiitea,  inainbarii, 
iniscatus,  jelskii,  jiicimdus,  kempi,  loiigipilis,  lasiotis,  lactens,  lengiiarum,  mollis, 
modestior,  moerens,  niontensis,  nubila.  negrito,  nigrita,  nucus,  iieocenus,  orbus, 

obsciinis,  olivaceiis,  orophilus,  piier,  pacijiciis,  pvrrhotis,  pidcherrimus,  sodalis, 

subterraneus,  simulator,  spegassinii,  serrensis,  suffusus,  surdus,  sylvanus.  toliu, 
tolimae,  tartareus,  tucumanensis,  torques,  urichi,  venezuelensis,  varius,  xanthorhinus. 

I  think  that  the  species  " Zxgodontomvs"  lasiurus  belongs  in  the  present 
genus ;  but  that  lenguaruni  and  obscnrus  are  very  likely  members  of  Zvgodoiitomvs. 

The  "boliviensis  group"  listed  here  is  the  Akodon  s.s.  of  Thomas,  but  would 
probably  subdivide  into  several  groups  if  the  t;enus  were  revised. 

List  of  Named  Forms 

Subgenus  Akodon,  Meyen 

boliviensis  Group 

1.  AKODON  ALTERUS.  Thomas 

iQig.    Ann.  Mag.  Nat.  Hist.  9,  III,  p.  496. 
Otro  Cerro,  Catamarca,  N.-W.  Argentina. 

2.  AKODON  ARENICOLA  ARENICOLA.  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  18. 
Maldonado,  Uruguay. 

3.  AKODON  ARENICOLA  BE.A.Tt'S.  Thomas 
1919.    .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  204. 

Beatriz,  Lake  Nahuel  Huapi,  Neuquen,  N.-W.  Patagonia. 
4.  AKODON  ARENICOLA  HUNTERI,  Thomas 

1917.    .Ann.  Mag.  Nat.  Hist.  8,  XX,  p.  97. 
Isla  Ella,  Parana  Delta,  Buenos  Aires  Province,  E.  .Argentina. 

5.  AKODON  .ARVICCLf)lDES  ARVICULOIDi;S.  Wagner 
1842.    .Archiv.  fiir  Naturgesch.  viii,  i,  p.  361. 

Bahia,  E.  Brazil. 
Synonym:   orohimis.  Wagner,  Archiv.  fur  Naturgesch.  viii,   i,  p.  361, 

1S42.    Ypanema,  Sao  Paulo.  E.  Brazil. 

6.  AKODON  ARVICL'LOIDES  CURSOR,  Wingc 
1SS8.    E.  Museo  Lundii,  i,  3.  p.  25. 

Lagoa  Santa,  Rio  das  Velhas,  Minas  Geraes,  E.  Brazil. 
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7.  AKODOX  ARVICUI.OIDKS  MONTENSIS,  Thomas 
lyij.    Ann.  Mat;.  Nat.  Hist.  8,  XI,  p.  405. 

Sapucay,  Paraguay. 

8.  AKODON  UKNEFACTUS,  Thomas 

1919.  .Ann.  Mag.  Xat.  Hist.  9,  III,  p.  214. 
Bonifacio,  S.-W.  Buenos  Aires  Province,  E.  Argentina. 

<).    .AKODON   BOLIVIENSIS,  Meyen 
1833.    Nova  Acta  .Acad.  Leop.  xvi,  no.  2,  p.  600. 

Pichu  Pichun,  Mt.  Misti,  Arequipa  Dept.,  Peru. 

10.  AKODON  COENOSUS,  Thomas 

1918.  -Ann.  Mag.  Xat.  Hist.  9,  I,  p.  189. 
Leon,  Jujuy,  N.-W.  .Argentina. 

11.  AKODON  CH.ACOENSIS,  Shamel 

1 93 1-    Journ.  Washington  .Acad.  Sci.  XXI,  p.  427. 
Las  Palmas,  Chaco  Territory,  N.  Argentina. 

12.  AKODON  D.AYI,  Osgood 

191 6.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  p.  208. 
Todos  Santos,  Rio  Chapare,  Bolivia, 

13.  AKODON"  DOLORES,  Thomas 
1916.    .Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  334. 

Yacanto,  Sierra  de  Villa  Dolores,  Cordova  Province,  Central  Argentina. 

14.  AKODON  GOSSEI,  Thomas 

1920.  .Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  418. 
Puerte  del  Inca,  Andes  of  Mendoza  Province,  Argentina. 

15.  AKODON  INISC.ATUS   INTSC.ATUS,  Thomas 
1919.  .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  205. 

Valle  del  Lago  Blanco,  Koslowsky  region,  Chubut,  N.-W.  Patagonia. 

It..    -AKODON  INTSCATUS  COLLINUS,  Thomas 

1919.    .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  206. 
Maiten,  Chubut,  N.-W.  Patagonia. 

17.    AKODON  JUCUNDUS,  Thomas 

1913.    Arm.  Mag.  Nat.  Hist.  8,  XI,  p.  140. 
Cerro  de  Lagunita,  Maimara,  Jujuy,  X.-W.  .Argentina. 

iS.    AKODON  LENGUARUM,  Thomas 

189S.    .Ann.  Mag.  Nat.  Hist.  7,  II,  p.  271. 
Waikthlatingmayalvva,  N.  Chaco,  Paraguay. 
(Probably  a  member  of  the  genus  Zygodontomys.) 

19     AKODON  LUTESCENS,  .Allen 

1901.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  46. 
Tirapata,  N.  Peru. 

20.  AKODON  MOLLIS  MOLLIS.  Thomas 

1894.    .Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  363. 
Tumbez,  Piura  district,  N.-W.  Peru. 

21.  AKODON  MOLLIS  ALTORUM,  Thomas 

1913.    .Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  404. 
Canar  Province,  Central  Ecuador. 
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22.    AKODON  MOLLIS  FUMKL'S,  Thomas 
ig02.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  137. 

Choro,  Rio  Se Ct--ntral  Bolivia. 

1926. 

■837. 

.    AKODON"  MOLLIS  ORIENTALIS.  OsKood 
Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  p.  99. 

Poco  Tambo,  Chachapoyas  district,  Peru. 

.    AKODON  MOLLIS  OROPHILUS,  Osgood 
Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  p.  98. 

Leimabamba,  Upper  Rio  Utcubamba,  X.  Peru. 

.    AKODON   NUCUS,  Thomas  &:  St.  Leger 
Ann.  Mac.  Nat.  Hist.  9,  XVIII,  p.  636. 

Chos  Malal,  Neuquen,  Patagonia. 

i.    AKODON  OBSCURCS,  Watcrhousc 
Proc.  Zool.  Soc.  London,  p.  16. 

Maldonado,  Uruguay. 
(Possibly  a  member  of  the  genus  Zygodontomys.] 

27.    .-VKODON  OLIVACEL'S,   Watcrhnuse 
1S37.    Proc.  Zool.  Soc.  London,  p.  16. 

Valparaiso,  W.  Chile. 
Synonym:   renggeri,  Waterhouse,  1839,  Zool.  Voy.  Beagle  Mamm.  p.  51. 

Valparaiso.  Chile. 
leptiinis,  Philippi,  1900,  An.  Mus.  Nac.  Chile,  p.  17.    Peine, 

Santiago  Province,  Chile. 
riificaitdiis ,  Philippi,  same  reference,  p.  40.     Chile. 
tnclwtis,  Philippi,  same  reference,  p.  18.    Santiago  Province, 

Chile. 

linealis,  Philippi,  same  reference,  p.  24.    Valdivia. 
germaini,  Philippi,  same  reference,  p.  32.     Santiago  Province, 

Chile. 
iiasica,  Philippi,  same  reference,  p.  38. 
senilis,  Philippi,  same  reference,  p.  27.    Santiago  Province, 

Chile. 

.    AK(JDON   PACIFICCS,  Thomas 

Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  135. 
La  Paz,  W.  Bolivia. 

.    AKODON  PCER,  Thomas 
.Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  136. 

Choquecamate,  Rio  Secure,  Boli\ia. 

.    AKODON  PUSILLUS.  Phihppi 
.Arch,  fiir  Nattirgesch.  XXIV,  i,  p.  79. 

Coast  region  near  Valparaiso,  Chile. 

.    AKODON  SERRENSIS  SERRENSIS,  Thomas 

.Ann.  .Mag.  Xat.  Hist.  7,  IX,  p.  61. 
Roca  Nova,  Serra  do  Mar,  E.  Parana,  Brazil. 

.    AKODON  SERRENSIS  LEUCOGCL.^.   Riheiro 

.Arch.  Mus.  Nac.  do  Rio  de  Janeiro,  XIII,  p.  18S. 
Retiro  de  Ramos,  Serra  do  Itatiaya,  Rio  Janeiro  Pro ince,  Brazil. 
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33.  AKODON  SPnCAZZINII,  Thomas 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  216. 

Lower  Rio  Cachi,  Salta  Province,  N.-W.  Argentina. 

34.  AKOUON  SYLV.ANUS  SYLVANUS,  Thomas 
1921.    -Ann.  Mag.  Nat.  Hist.  9,  VH,  p.  184. 

Sunchal,  Sierra  de  Santa  Barbara,  S.-E.  Jujuy,  .Argentina. 

35.  AKODON  SYLVANUS  PERVALENS,  Thomas 
1925.    .\nn.  Mag.  Nat.  Hist.  9,  XV,  p.  579. 

Carapari,  Yacuiba,  Cochabamba  district,  .S.  Bolivia. 

36.  AKODON  SL'RDl'S,  Thomas 
1917.    Smiths.  Misc.  Coll.  LXVIH,  no.  4,  p.  2. 

Huadquina,  Central  Peru. 

37-    .•\KODON  TART.AREUS,  Thomas 
1919.    .Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  155. 

Tartagel,  Salta  Province,  N.-W.  .Argentina. 

38.  .AKODON  TOBA,  Thomas 

1921.    Ann.  Mag.  Nat.  Hist,  g,  VH,  p.  178. 
Jesematathla,  N.  Chaco,  Paraguay. 

39.  AKODON  TUCUM.ANENSIS,  .Allen 
igoi.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  410. 

Tucuman,  N.-W.  -Argentina. 

40.  .AKODON  TORQUES,  Thomas 

1917.    Smiths.  Misc.  Coll.  LXVHI,  no.  4,  p.  3. 
Machu  Picchu,  Cuzco  district.  Central  Peru. 

41.  AKODON  V.ARIUS  VARIUS,  Thomas 

1902.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  134. 
Cochabamba,  Central  Bolivia. 

42.  AKODON  V.ARIUS  GLAUCINUS,  Thomas 

1919.    Ann.  Mag.  Nat.  Hist.  9,  III,  p.  116. 
Chunibicha,  Catamarca  Province,  .Argentina. 

43-    AKODON  V.ARIUS  NEOCENUS,  Thomas 

1919.    .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  213. 
Rio  Limay,  Upper  Rio  Negro,  Neuquen,  W.  Patagonia. 

44.  AKODON  VARIUS  SIMUL.ATOR,  Thomas 

1916.    .Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  335. 
Villa  Nouges,  San  Pablo,  Tucuman  Province,  N.-W.  .Argentina. 

45.  AKODON  X.ANTHORHINUS,  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  17. 
Hardy  Peninsula,  S.  Tierra  del  Fuego. 
Synonym:   canescens,    Waterhouse,    1837,    Proc.    Zool.    Soc.    London, 

p.  17.    Port  Desire,  Santa  Cruz. 
infatis,  Philippi,  igoo,  .Ann.  Mus.  Nac.  Chile,  p.  41. 

urichi  Group 

46.  .AKODON  AEROSUS  AEROSUS,  Thomas 

1913.    .Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  406. 
Mirador,  Upper  Rio  Pastaza,  S.-E.  Ecuador. 
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47.    AKODOX  AEROSUS  BALIOLCS,  Osgood 

1915.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  p.  192. 

Rio  Inambari,  Inca  Mines,  S.-E.  Peru. 

4N     AKODON  CHAPMA.NI,  M\en 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  boo. 

Chipaque,  Bogota  region,  Colombia. 

4').    AKODO.N  MERIDEN.SIS,  Allen 

1904.    Bull.  .Amer.  Mus.  Nat.  Hist.  XX,  p.  329. 
Merida,  Venezuela. 

50.  AKODON  TOI.IM.JiE,  .Mien 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  480. 
Rio  Toche,  Quindio  Andes,  Tolima  district,  Colombia. 

51.  AKODON  URICHI,  Allen  &  Chapman 

1S97.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  ig. 

Caparo,  Trinidad. 

52.  AKODON  VENEZUELENSIS,  Allen 

1899.    Bull.  .Amer.  Mus.  Nat.  Hist.  XII,  p.  203. 

Quebrada  Secca,  Cumana  district,  X.  Venezuela. 

Subgenus  Deltainxs,  Thomas 

53.  AKODON  KEMPI,  Thomas 

1917.  \v\n.  Mag.  Nat.  Hist.  8,  XX,  p.  98. 

Isla  Ella,  Parana  Delta,  Buenos  .Aires  Province,  Argentina. 

Subgenus  Hvpsiiiivs.  Thomas 

54.  AKODON  BUDINT,  Thomas 

1918.  .Ann.  Mag.  Nat.  Hist.  9,  I,  p.  190. 

Leon,  Jujuy,  X.-W.  .Argentina. 

55.  AKODON  DECEPTOR,  Thomas 

1921.    .Ann.  Mag.  Nat.  Hist,  g,  VIII,  p.  613. 

Higvierilla,  Valle  Grande  Dept.  Jujuy,  .Argentina. 

Subgenus  Tlialpoiiixs,  Thomas 

56.  .AKODON  LASIOTI-S,  Lund 

1S41.    K.  Danske  Vidensk.  Selsk.  Afhandl.  VIII,  p.  2S0. 

Lagoa  Santa,  Rio  das  Velhas,  S  -W.  Minas  Geraes,  E.  Brazil. 

Subgenus  Thaptomvs,  Thomas 

57.  AKODON  .NIGRIT.A,   Lichtenstein 

1830.    Darstell.  Neuer  Sauget.  vii,  pi.  xxxv,  tig.  i. 
Rio  de  Janeiro  Province,  Brazil. 

Synonym:  fuliginosus,  Wagner,  .Arch,  fur  Naturg.  XI,  i,  1S45,  p.  148. 

Ypanema. 

5S.    AKODON  SCBTI:RR-ANEL"S,  Hensel 
1873.    .Abhandl.  K.  Preuss.  .Akad.  Wiss.  Berlin,  1872,  p.  44. 

Rio  Grande  do  Sul  Province,  Brazil. 

Synonym:  henseli,  Leche,  1886,  Zool.  Jahrb.  i,  p.  697. 
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Subgenus  Bolomys,  Thomas 
5Q.    AKODON  ALBIVENTER,  Thomas 

1897.  Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  217. 
Lower  Cachi,  Salta,  N.-W.  .Argentina. 

60.  .\KODON  .-WIOEXUS.  Thomas 
1900.    Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  468. 

Calalla,  Rio  Colca,  S.  Peru. 

61.  AKODON'  BERLEPSCHII,  Thomas 
1898.  .^nn.  Mag.  Nat.  Hist.  7,  I,  p.  281. 

Esperanza,  Mt.  Sahama  region,  Bolivia. 

62.  AKODON  L.'\CTENS,  Thomas 
1918.  .\nn.  Mag.  Nat.  Hist.  9,  I,  p.  188. 

Leon,  Jujuy,  N.-W.  .\rgentina. 

63.  .-VKODON  LEUCOLIMN.^EU.S,  Cabrera 
1926.    Rev.  Chilena  de  Hist.  Nat.  XXX,  p.  320. 

Laguna  Blanca,  Catamarca,  N.-W.  .Argentina. 

64.  AKODON  NEGRITO,  Thomas 
1926.    .\nn.  Mag.  Nat.  Hist.  9,  XVH,  p.  312. 

Las  Paras,  .^conquija,  Tucuman  Province,  N.-W.  .\rgentina. 

("Apparently  only  a  dark-coloured  or  semimelanoid  variety"   of  A. 
albiventer,  fide  Gyldenstolpe.)    For  note  on  validity'  of  this  species 
see  p.  409. 

65.  AKODON  ORBUS,  Thomas 
1919.  Aiui.  Mag.  Nat.  Hist.  9,  HI,  p.  497. 

Otro  Cerro,  Catamarca,  N  -W.  .Argentina. 

Subgenus  Ckrasomys,  Thomas 

66.  AKODON  B.\CCHANTE  BACCH.ANTE,  Thomas 

1902.    .\nn.  Mag.  Nat.  Hist.  7,  IX,  p.  138. 
Choro,  Rio  Secure,  Bolivia. 

67.  .AKODON  B.ACCH.ANTE  SOD.\LIS,  Thomas 
1913.    Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  141. 

Cerro  de  Lagunita,  east  of  Maimara,  Jujuy,  .Argentina. 

68.  .AKODON  INORN.ATUS,  Thomas 

1917.    Smiths.  Misc.  Coll.  LXVIII,  4,  p.  2. 
OUantaytambo,  Cuzco  district,  Peru. 

69.  AKODON  JELSKII  JELSKII,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  360. 

Junin,  Lima  district,  Peru. 

70.  .AKODON  JELSKII  PYRRHOTKS,  Thomas 
1S94.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  361. 

Maraynioc,  Rio  .AjTiamayo,  Peru. 
(Not  a  valid  race,  fide  Gyldenstolpe.) 

71.  .AKODON  PULCHERRIMUS  PULCHERRIMUS,  Thomas 

1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  549. 
Puno,  S.-E.  Peru. 
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72.  AKODON  PULCHERRIMLS  (.■A^■LL()^IAI■;.  Thomas 
1 901.    Ann.  Mag.  Nat.  Hist.  7.  VII,  p.  1S5. 

Caylloma,  S.  Peru. 
(Evidently  considered  as  not  a  \alid  race  by  Gyldenstolpe.) 

73.  .AKODON   PULCHERRIML'S  ORICIIRI,  Thomas 
1901.    Ann.  Mag.  Nat.  Hist.  7,  VII,  p.  i.S6. 

Crucero,  Peru. 

74.  .AKODON  PULCHERRIMUS  IN.AMrs.ARII,  Thomas 
1901.    Ann.  Mag.  Nat.  Hist.  7,  VII,  p.  1S5. 

Limbane.  Upper  Madre  de  Dios,  Rio  Inambari,  Peru. 
(Not  considered  a  valid  race  by  Gyldenstolpe.) 

75.  .AKODON  SCALOPS.  Gav 
1847.    Hist.  Nat.  de  Chile,  Mamm.  i,  p.  loS. 

Central  Chile. 

Subgenus  Ahiolhrix,  Watcrhouse 

76.  AKODON  BR.ACHIOTIS.  \VatLrl>..usi- 
1837.    Free.  Zool.  Soc.  London,  p.  17. 

Chonos  Archipelago,  Midship  Bay,  S.-W.  Chile. 
77.  AKODON  FR^ANCEI.  Thomas 

1908.    Ann.  Mag.  Nat.  Hist.  8,  II,  p.  497. 
Santa  Maria,  Tierra  del  Fuego. 

7S.    AKODON  HIRTA  HIRTA,  Thomas 
1895.    Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  370. 

Fort  San  Rafael,  Mendoza,  W.  .Argentina. 

70.    AKODON  HIRTA  MOERENS,  Thomas 
1919.    .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  203. 

Beatriz,  Lake  Nahuel  Huapi,  Neuquen,  N.-W.  Patagonia. 
So.    AKODON  HIRTA  NUBILA,  Thomas 

1929.    Ann.  Mag.  Nat.  Hist.  10,  IV,  p.  40. 
Estancia  .Alta  Vista,  Lago  Argentino,  S.  Patagonia. 

.Si,    AKODON  HIRTA  SUFFL'SA.  Thomas 
1903.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  241. 

Valle  del  Lago  Blanco,  Chubut,  N.-\V.  Patagoni.i. 
Svnonym:   modestior.  Thomas,  1919,  .Ann.  Mag.  Nat.  Hist.  9,  III,  202. 

Maiten,  Chubut. 

•Az.    AKODON   ILLUTE.A,  Thomas 
1925.    .Ann.  Mag.  Nat.  Hist.  9,  XV,  p.  582. 

.Aconquija,  Tucuman,  N.-W.  Argentina. 
S3.    AKODON   LONGIPILI.S.  Waterhousc 

1837.    Proc.  Zool.  Soc.  London,  p.  16. 
Coquinibo,  Central  Chile. 
Synonym:   dumetorum.   Philippi,    1900.   An.   Mus.   Nac.   Chile,   p.    14. 

Valdivia  Province. 
hrachytarsus,    Philippi,    same    reference,    p.    37.     Santiago 

Province. 
ftiscoatirr,  Philippi,  same  reference,  p.  45. 
nemoralis.  Philippi,  same  reference,  p.  49.     Valdivia. 
mdampiis.     Philippi,     same     reference,     p.     49.     Valparaiso 

Pro\'ince. 
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incertae  sedis 

84.  AKODON  RUPESTRIS,  Gcrvais 
1841.     In  Vaillant,  Voy.  Bonite,  Zool.  i,  p.  51. 

Andes,  Chile. 

85.  AKODON  ORYCTER,  Lund 

1841.    K.  Danske.  Vidensk.  Selsk.  Afhandl.  VIII.  p.  281. 
Minas  Geraes,  Brazil. 

Genus  20.    ZYGODONTOMYS,  Allen 

1897.    ZYGODONTOMYS,  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  38. 

Type  Species. — Orysomys  cherriei,  Allen. 

Range. — Costa  Rica,  Panama;  Trinidad,  Venezuela,  Surinam,  Colombia, 
Ecuador,  Peru,  and  parts  of  Brazil. 

Number  of  Forivis. — About  seventeen. 

Ch.^r.\cters. — Interparietal  as  a  rule  well  developed,  rarely  reduced.  Supra- 
orbital ridges  usually  present,  rather  well  marked.  Zygomatic 

plate  cut  back  above.  Jugal  verv  short,  zvgoma  slender.  Incisive  foramina 
broad,  extending  to  toothrows.  Bullae  not  enlarged.  Palate  as  in  Oryzomys. 

Upper  cheekteeth  relatively  simpler  than  in  Akodon;  subsidiary  ridges  appar- 
entlv  suppressed  in  all  cases  except  the  form  lasiuriis,  which  is  probably  an 
Akodon.  The  outer  folds  larger  than  the  inner  ones;  the  folds  straight;  second 

main  fold  on  external  side  of  VI.  i  and  VI. 2  widened.  The  subsidian,-  ridge  on 
the  anteroexternal  side  of  VI. 2  is  not  suppressed,  but  this  ridge  is  usually  present 
in  all  cuspidate  genera  which  have  the  other  ridges  absent.  In  old  age,  the  teeth 

are  nearly  flatcrowned,  three  nearly  straight  laminae  being  present,  something 

after  the  manner  of  Phvllotis,  but  much  less  prismatic  and  strong  in  general  effect 
than  in  that  genus.  The  folds  are  much  straighter  than  those  of  Hesperomys. 
Lower  molars  with  folds  as  in  Akodon,  but  often  more  opposite. 

Mammae  2 — 2  =  8.  Form  Ratlike.  Tail  poorly  haired,  shorter  than  head 
and  body.    Hindfoot  with  rather  reduced  outer  digits. 

Thomas  was  of  opinion  that  this  genus  was  scarcely  distinguishable  from 
Akodon;  the  differences  between  the  two  genera  are  not  great,  and  it  might  be 
better  to  regard  the  present  as  a  subgenus  of  Akodon.  It  is  considerably  more 

differentiated  from  Akodon  than  anv  of  Thomas's  subsidiar}'  genera.  It  is 
currently  given  generic  rank  bv  American  authors. 

Forms  seen :  hrevkauda,  brtinnetis,  cherriei,  lasiuriis,  microtinus,  punctulatus, 
sand (leniart lie,  slellae,  thomasi,  tobagi,  ftiscinus. 

List  of  N.mmed  Forms 

I.    ZYGODONTOMYS  BREVICAUDA  BREVICAUDA,  .Mien  &  Chapman 
1893.    Bull.  Amer.  Mus.  Nat.  Hist.  V,  p.  215. 

Princestown,  Trinidad. 

Synonym:  friistralor,  Allen  &  Chapman,  1897,  Bull.  .-Wier.  Mus.  Nat. 
Hist.  IX,  p.  20.    Caparo,  Trinidad. 

14 — Li\*ing  Rodents — II 
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2.    ZYGODONTOMYS  BREVICAUDA  BRUNNEUS,  Thomas 

iSgS.    Ann.  Mag.  Nat.  Hist.  7,  II,  p.  269. 
El  Saibal,  Cundinamarca  district,  Colombia. 

.^.    ZYGODONTOMYS  BREYICAL'DA  TOBAGI,  Thomas 
1900.    .\nn.  Mag.  Nat.  Hist.  7,  V,  p.  274. 

Richmond,  Island  of  Tobago,  W.  Indies. 

4.  ZYGODONTOMYS  CHERRIEI  CHERRIEI,  Allen 
1895.    Bull.  Amer.  Mus.  Nat.  Hist.  VII,  p.  329. 

Boruca,  Costa  Rica. 

^.    ZYGODONTOMYS  CHERRIEI  VENTRIOSUS,  Goldman 
1912.  Smiths.  Misc.  Coll.  LVI,  p.  8. 

Tabemilla,  Canal  Zone,  Panama. 

6.  ZYGODONTOMYS  ER,ATERCCLUS,  Allen 

191 3.  Bull.  .^kmer.  Mus.  Nat.  Hist.  XXXII,  p.  599- 
Chicoral,  Rio  Coello,  Tolima  district,  Colombia. 

7.  ZYGODONTOMYS  FUSCINUS,  Thomas 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  496. 

Source,  Marajo  Island,  N.-E.  Brazil. 
(Perhaps  a  member  of  Akodoti.) 

5.  ZYGODONTOMYS  GRISELS,  Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  599- 
El  Triumfo,  Magdalena  Valley,  \V.  Colombia. 

Q.    ZYGODONTOMYS  LASRRUS,  Lund 

1S41.    K.  Danske  Vidensk.  Selsk.  Afhandl.  VIII,  pp.  50,  280. 
Lagoa  Santa,  Rio  das  Velhas,  Minas  Geraes,  Brazil. 
(Probably  a  member  of  the  genus  Akodon.) 

10.  ZYGODONTOMYS  MICROTINUS,  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  358. 
.Surinam. 

11.  ZYGODONTOMYS  OBTUSIROSTRIS,  Allen 

1900.    Bull.  Amer.  Mus.  Nat.  Hist.  XIII,  p.  225. 
Inca  Mines,  Rio  Inambari,  S.-E.  Peru. 

12.  ZYGODONTOMYS  PUNCTL  L.ATUS,  Thomas 

1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  361. 
Pallatanga,  Central  Ecuador. 

13.  ZYGODONTOMYS  SANCTAEMARTAE.  Allen 
1S99.    Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  207. 

Bonda,  Santa  Marta  district,  Colombia. 

14.  ZYGODONTOMYS  SEORSUS,  Bani^s 
190!.    Amer.  Nat.  XXXV,  p.  642. 

San  Miguel  Island,  Panama. 

15.  ZYGODONTO.MYS  STELLAE,  Thomas 
1899.    .Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  380. 

Maipures,  Upper  Rio  Orinoco,  S.-W.  Venezucl.i. 
i6.    ZYGODONTOMYS  TAPIRAPOANCS,  .Allen 

1916.    Bull.  .Amer.  Mus.  Nat.  Hist.  XXXV,  p.  528. 
Tapirapoan,  Rio  Sepotuba,  Matto  Grosso,  Brazil. 
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17.    ZYGODONTOMYS  THOMASI,  AJlen 
1901.    Bull.  .\mer.  Mus.  Nat.  Hist.  XIV,  p.  39. 

Campo  Alegre,  Cumana  district,  X.  Venezuela. 

Genus  21.    MICROXUS,  Thomas 

1909.    MiCROXUS,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  237. 

Type  Species. — Oxyniycterus  mimtis,  Thomas. 

Range. — Colombia,  Peru,  Ecuador,  Rio  Grande  do  Sul,  and  South  Patagonia. 
Number  of  Forms. — Five  or  si.x. 

Characters. — A  small  series  of  skulls  examined  show  that  this  may  be 
retained  for  the  present  as  a  genus,  though  it  may  be  that  with 

more  material  the  Abrothrix  section  oi  Akodon  would  prove  to  overlap  this  genus. 
Very  little  interorbital  constriction  present,  though  this  is  more  marked  than  in 
Lenoxiis;  interparietal  much  reduced  or  absent;  zygomatic  plate  extremely 
narrow,  scarcely  tilted  upwards  at  all  typically,  and  slanting  gradually  backwards 
from  lower  to  upper  border.  Palate,  incisive  foramina,  and  bullae  as  in  normal 
Akodon.  Upper  cheekteeth  of  Akodoii  type;  subsidiary  ridges  visible  in  the 
young  specimens.  Tail  subequal  in  length  to  head  and  body;  fur  soft;  form 
unmodified,  rather  small,  without  special  peculiarities.  Mammae  i — 2=6  in 
iheringi. 

The  scattered  distribution  of  this  genus  suggests  that  it  may  not  be  a  natural 
genus,  but  a  series  of  parallel  offshoots  from  Akodon,  becoming  transitionary 
towards  Oxymycterus.  The  species  torques,  which  has  been  referred  to  it,  is  an 
Akodon. 

Forms  seen :  bogotensis,  iheringi,  lanosus,  mimus. 

List  of  Named  Forms 

I.    MICROXUS  (?)  AFFINIS,  .^llen 

1912.    Bull.  .Amer.  Mus.  Nat.  Hist.  XXXI,  p.  8g. 
San  Antonio,  Cauca  district,  W.  Colombia. 
(Anthony,  1924,  suggests  that  this  species  belongs  to  Akodon.) 

z.    MICROXUS  BOGOTKNSIS,  Thomas 

1895.  .Ann.  Mag.  Nat.  Hist.  6,  XVI,  p.  369. 
Bogota  region.  Central  Colombia. 

3.  MICRO.XUS  IHERINGI,  Thomas 

1896.  Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  308. 
Taquara  do  Mundo  Novo,  Rio  dos  Limos,  Rio  Grande  do  Sul  Province, 

S.  Brazil. 

4.  MICRO.XUS  LANOSUS,  Thomas 

1S97.    .Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  218. 
Straits  of  Magellan,  Monteith  Bay,  S.  Patagonia. 

5.  MICROXUS  L.ATEBRICOLA.  .Anthony 
1924.    .Amer.  Mus.  Nov.  no.  139,  p.  3. 

Hacienda  San  Francisco,  Rio  Cusutagua,  Ambato,  Central  Ecuador. 
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(..    MR'ROXUS  MIMUS,  Thomas 
icjoi.    Ann.  MaK.  Nat.  Hist.  7,  VII,  p.  183. 

Linibane.  Puno  Dept.,  S.-E.  Peru. 

Genus  22.    LKNOXUS.  Thomas 

igog.    LENOxrs,  Thomas,  Ann.  Mag.  Nat.  Hist.  S,  IV,  p.  236. 

Type  Species. — Oxymycterns  apicalis,  .Alien. 

Range. — South-east  Peru. 

Number  of  Forms. — One. 

Characters. — Skull  with  very  broad  interorbital  region,  and  braincase  not 
much  wider  than  rostrum.  Nasals  long,  extending  posteriorly 

behind  the  premaxillo-maxillar}-  suture.  Interparietal  well  developed.  Zygo- 
matic plate  in  proportion  to  skull  extremely  low  and  narrow,  shaped  about  as 

Microxiis.  Incisive  foramina  broad,  extending  about  to  toothrow.  Palate 

broad,  extending  about  to  M.3.  Bullae  small.  Toothrow  placed  far  forwards 
in  skull.    Dentition  evidently  of  Akodoii  type  (two  skulls  seen  only). 

Form  heavy,  rather  large,  Ratlike;  fur  soft;  ear  large;  claws  not  enlarged; 
tail  not  well  haired,  about  as  long  as  head  and  body.  The  genus  is  in  fact  a 

non-fossorial  representative  of  Oxymycteriis. 
Forms  seen:  apicalis. 

List  of  Named  Forms 

I.    l.KNOXl^S  APICALIS,  Allen 
iQoo.    Bull.  .^nier.  Mus.  Nat.  Hist.  XIII,  p.  224. 

Inca  Mines,  Rio  Inambari,  S.-E.  IVru. 

Genus  23.    OXYMYCTI' RUS,  Waterhouse 

1837.    OxYMVCTERis,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  21. 

Type  Species. — Mus  nasutus,  Waterhouse. 

Range. — Central  South  America:  Eastern  Brazil,  from  Pernambuco  south 

to  Uruguay,  Northern  .'\rgentina;  Paraguay;  Bolivia,  and  Peru. 

Number  of  Forms. — Eighteen  are  named. 

Characters. — Skull  long  and  narrow  in  appearance,  with  little  interorbital 
constriction;  braincase  large;  rostrum  long;  nasals  produced 

forwards  over  incisors,  the  nasal  opening  high.  The  nasals  extend  posteriorly 

behind  premaxillo-maxillary  suture,  as  in  Lenoxus.  No  supraorbital  ridges. 

Zygomatic  plate  low,  about  as  in  Lenoxus;  rarely  very  slightly  angular;  infra- 
orbital foramen  well  open.  Pterygoid  fossae  long;  toothrow  far  forward  in 

skull.  Palate  extending  about  to  the  last  molars;  incisive  foramina  very  broad 
and  extending  to  toothrows.  Bullae  not  enlarged;  mandible  with  relatively  low 

coronoid  process. 

Upper  cheekteeth  narrow,  originally  with  relatively  high  cusps,  and  clear 
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traces  of  subsidiary  ridges  in  the  main  outer  folds.  1M.3  reduced.  General 
dental  pattern  of  Akodon  type.  Lower  molars  originally  very  complex;  in  adult 
in  M.I  and  M.2  there  are  often  traces  of  subsidiary  ridges  retained  in  main 
inner  and  outer  folds;  posterointernal  heel  of  M.i  and  j\1.2  well  developed; 
M.I  with  six,  M.2  with  four  cusps,  as  usual;  M.3  medium  in  size,  its  pattern 
like  that  of  M.2. 

Externally  rather  large;  more  or  less  modified  for  fossorial  life,  though  much 
less  highly  than  in  Notiomys  or  Blarinomys;  tail  moderately  or  poorly  haired, 
not  reduced  in  length  though  rather  shorter  than  head  and  body;  foreclaws 
always  enlarged  and  prominent;  D.5  manus  strongly  reduced;  outer  digits  of 
hindfoot  much  shorter  than  central  three;  fur  usually  not  thick;  ear  medium; 
snout  said  to  be  long  and  mobile. 

Forms  seen :  angularis,  akodontiiis,  doris,  delator,  hispidiis,  inca,  iris,  judex, 
jacentior,  nasiitus,  parametisis,  platensis,  questor,  roberti,  rufus. 

List  of  Named  Forms 

1.  OXYMYCTERUS  .^VKODOXTIUS,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  615. 

Higuerilla,  Valle  Grande  Dept.  Jujuy  Province,  .Argentina. 

2.  OXYMYCTERUS  ANGULARIS,  Thomas 
1909.    .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  237. 

Sao  Lorenzo,  Pemambuco  Province,  Brazil. 

3.  OXYMYCTERUS  DEL.ATOR,  Thomas 
1903.    Ann.  Mag.  Nat.  Hist.  7,  XI,  p.  489. 

Sapucay,  Paraguay. 

4.  OXYMYCTERUS  DORIS,  Thomas 

1916.    Ann.  Mag.  Nat.  Hist.  8,  XVIII,  p.  478. 
Charuplaya,  Upper  Rio  Mamore,  S.  Bolivia. 

5.  OXYMYCTERUS  HISPIDUS.  Pictet 

1843.    Mem.  Soc.  Phys.  et  d'Hist.  Nat.  de  Geneve,  X,  p.  212. Bahia,  E.  Brazil. 

6.  OXYMYCTERUS  INCA,  Thomas 

1900.    Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  298. 
Perene,  Juhin  Province,  Central  Peru. 

7.  OXYMYCTERUS  IRIS,  Thomas 

1900.    ,\nn.  Mag.  Nat.  Hist.  7,  VII,  p.  183. 
Sao  Ernesto,  Mapiri,  Central  Bolivia. 

8.  OXYM^'CTERUS  JUDEX,  Thomas 
1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  238. 

Joinville,  Santa  Catharina,  S.  Brazil. 

9.  OXYM^'CTERUS  JULl.ACAE,  Alkn 
1900.    Bull.  .Amer.  Mus.  Nat.  Hist.  XIII,  p.  223. 

Inca  Mines,  Rio  Inambari,  S.-E.  Peru. 

10.  OXY.MYCTERUS  MISIONAI.IS.  Sanborn 

1931.    Proc.  Biol.  Soc.  Washington,  XLIV,  p.  i. 
Caraguatay,  Rio  Paranay,  Misiones  Province,  N.-E.  .Argentina. 
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11.  (lXYi\n'CTKRUS  NASl'TL'S,  Waterhouse 
1S37.    Proc.  Zool.  Soc.  London,  p.  16. 

Maldonado,  Uruguay 

12,  OXYMYCTERUS  PLATENSIS,  Thomas 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  244. 
Ensenada,  La  Plata,  E.  Argentina. 

ij.    OXYMYCTERUS  PAR.'VMENSIS  PARAMENSIS,  Thomas 
igo2.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  139. 

Choquecamate,  Rio  Secure,  Central  Bolivia. 

14.  OXYMYCTERUS  PARAMENSIS  J.^CENTIOR,  Thomas 
1925.    .Ann.  Mag.  Nat.  Hist.  9,  XV,  p.  580. 

Carapari,  Y'acuiba,  Cochabamba  district,  S.  Bolivia. 
15.  flXYMYCTKRUS  QUAESTOR,  Thomas 

1903.    .-^nn.  Mag.  Nat.  Hist.  7,  XI,  p.  226. 
Roca  Nova,  Serra  do  Mar,  E.  Parana,  S.  Brazil. 

1(1.    OXYMYCTERUS  ROBERTI,  Thomas 

igoi.    .Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  530. 
Paranahyba,  Rio  Jordao,  S.-W.  Minas  Geracs  Province,  E.  Brazil. 

17.    OXYMYCTERUS  ROSTELL.^TUS.  Wagner 
1S42.    .Arch,  fijr  Naturgesch,  i,  VIII,  p.  361. 

Bahia,  E.  Brazil. 

iS.    0XY.\IYCT];RUS  RUFUS,  Dcsmarcst 

iSiQ.    Nouv.  Diet.  d'Hist.  Nat.  2d.  ed.  .Art.  Rat.  esp.  23,  29,  p.  62. Paraguay. 

Synonym:  dasytric/ios,  Wied,  1S26,  Beitr.  2.  Naturg.  v.  Brasilien,  p.  425. 
Bahia,  E.  Brazil. 

(;enus  24.    HLARINOMYS,  Thomas 

1S96.    BuABiNONn's,  Thomas,  .Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  310. 

Tvpn  Species. — Oxymvctcrus  breviceps,  Winge. 

Range. — Lagoa  Santa,  Easttrn  Brazil. 

Number  oe  Forms. — One. 

Cn.^R.\CTERS. — Highly  modified  for  subfossorial  life;  fur  crisp,  short;  eyes 
extremely  reduced ;  ear  hidden  in  fur;  tail  short,  less  than  half 

head  and  body  length,  not  well  haired;  hindfoot  broad,  all  digits  with  prominent 

though  not  excessively  developed  claws;  manus  with  four  functional  disjits, 
D.^  strongly  reduced,  claws  long  but  not  extremely  so.  Skull  with  almost 
no  interorbital  constriction,  extremely  broad  between  orbits.  Interparietal 

absent;  palate  extending  about  to  M.3;  mesopterygoid  region  square;  bullae 

moderate.  Zygomatic  plate  extremely  narrow  for  a  .Alurine  Rodent,  and  infra- 
orbital foramen  very  large  indeed,  comparatively. 

Cheekteeth  of  the  few  seen  too  worn  for  exact  pattern  to  be  noted ;  evidently 

relatively  simple;  M.3  much  reduced,  ring-shaped. 
Forms  seen:  brniceps. 
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List  of  Named  Forms 

I.    ni.AKINOMYS  BRKVICEPS,  VVingi; 
1888.    E.  Museo  Lundii,  i,  no.  3,  p.  34. 

Lagoa  Santa,  Rio  des  Velhas,  S.-W.  Minas  Geraes  Province,  E.  Brazil. 

Genus  25.    NOTIOMYS,  Thomas 

i8go.    NoTiOMYS,  Thomas,  in  Milne-Edwards:    Mission  Sci.  du  Cap.  Horn,  18S2-3, 
vi,  Mamm.  p.  23. 

1903.    Chelemys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  242.  {Hesperomys  megalonyx, 
Waterhouse.) 

1919.    Geoxus,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  III,  p.  209.    (Geoxusfossor,  Thomas.) 

Type  Species. — Hesperomys  {Notiomys)  edwardsi,  Thomas. 

Range.^ — Argentine  (Mendoza),  Chile,  and  Patagonia. 

Number  of  Forms. — Fourteen. 

Characters. — Highly  modified  for  fossorial  life.  In  the  type  species,  the 
fur  is  very  soft,  the  eye  and  ear  are  about  as  in  Blariiiomys ; 

tail  about  half  head  and  body  length,  well  haired;  hindfoot,  claws  powerful; 
foreclaws  very  long,  though  less  thickened  than  in  other  species;  poUex  very 
small,  but  less  reduced  than  is  normal,  and  bearing  claw.  In  the  other  species 
(examined)  the  ear  is  less  reduced;  the  foreclaws  are  immense,  about  as  in 
the  Microtine  genus  Prometheo»iys;  0,5  is  strongly  reduced,  but  clawed;  pollex 
with  claw. 

In  the  type  species,  skull  with  minute  interparietal,  very  broad  frontals,  and 
shortened  rostrum;  coronoid  process  relatively  low;  in  the  valdivianus  group, 
interorbital  constriction  is  not  much  marked,  the  braincase  is  broad  and  rounded, 

the  interparietal  moderate;  the  zj'gomatic  plate  is  about  as  in  Abrothrix;  the 
incisive  foramina  extend  between  the  toothrows.  Both  these  specific  groups 
have  cheekteeth  derivable  probably  from  an  Akodon  type,  with  M.3  strongly 
reduced,  particularly  in  the  upper  jaw  (excessively  so  in  the  type  species).  In  the 
megalonyx  group,  the  skull  is  much  more  normal,  with  interorbital  constriction 

marked,  the  zygomatic  plate  about  straight  anteriorly,  the  interparietal  moderate; 
in  these  species,  the  dentition  is  quite  different,  the  upper  cheekteeth  of  Akodon 

type,  but  dentition  relatively  heavy,  and  evidently  pattern  preserved  longer. 
The  lower  teeth  are  with  deep  folds,  high  cusps;  and  ̂ I.:|  not  e.\tremely  reduced. 
Finally  N.  angiistus,  based  on  a  skull  the  external  characters  of  which  are  not 
known,  is  cranially  almost  exactly  as  in  the  valdivianus  group,  but  the  molars 
are  much  heavier,  intermediate  in  form  between  valdivianus  and  megalonyx 

groups,  with  1X1.3  iwuch  less  reduced  in  the  lower  jaw  than  in  the  former.  Sub- 
sidiary ridges  in  the  main  folds  are  present  in  angustus  and  the  megalonyx  group, 

and  may  sometimes  be  seen  in  the  species  with  weaker  dentition. 

These  groups  were  referred  by  Thomas  to  three  genera,  Notiomys,  Geoxus, 
and  Chelemys.  Osgood  (1925,  Field  Mus.  Nat.  Hist.  Pub.  Zool.  ser.  XII,  p.  1 17) 

revised  the  group,  and  treated  all  the  species  as  one  genus,  Xotiomys.  At  first 
sight  the  extreme  types  appear  very  distinct,  but  it  seems  possible  to  grade 
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through  transitionary  types  from  one  extreme  to  the  other.    In  the  genus,  the 
bullae  are  rather  small,  the  zygoma  is  narrow. 

The  main  types  may  have  their  characters  noted  as  follows: 

THIRD    LOWER 

IOH£C-LA«S EAR V  riT:H    TEETH MOLAR SKLXL 

A',  edliarfisii  (t\pf  of Less   thick- 
Hidden 

Simphfied   earlv Much Rostrum    short. 

genus) 
ened in  fur in    l.fe?     M.3 

minute 
reduced frontals  very 

broad,  coron- 
oid  lower 

A',  valiin  ianus  group 
Kxtremcly Less Simplified   earlv Much 

Like     a    small 

(Genus  Geoxm  of enlarged 
reduce 

ed in    life;     M.t, reduced Osyntycterus  m 
Thomas) stronglv       re- duced upper  view; coronoid  lower 

A",  angustus  (referred 
? ? 

Heavier  in   pat- Not much .\s  in  laldirianus 
to  Chelemxs  bv (not  l;no\vn) tern    than  the reduced 

group 

Thomas) above,   lighter 
than  megalonyx 

N.  megalonyx  group Extremely Less 

group 

Heaw ;     pattern 
Not Not     abnormal ; 

(Genus  Chelemvs enlarged reduced preserved    till 
reduced coronoid     less 

of  Thomas) old   age;    M.-, 
low 

Members  of  the  latter  group  are  usually  larger  than  the  other  species. 
Forms    seen:    araucanus,    angustus.  ethvanisii,  fossor,   fumosus,    macronyx, 

megaloiivx,  valdivianus.  vestitus. 

List  of  N-i^med  Forms 

edzvanisii  Group 

1.  NOTIOMY.S  EDWARDSH.  Thomas 

1S90.     Milne-Edwards,  Mission  Sci.  du  Cap.  Horn.  1SS2,  1883,  vi,  Mamm.  p.  24. 
South  of  Santa  Cruz,  .S.  Patagonia. 

valdkiaiuis  (jroup 

2.  NOTIOMYS  .ANGUSTUS,  Thomas 

1927.    .Ann.  Mag.  Nat.  Hist.  9,  XIX,  p.  654. 
Bariloche,  Lake  Nahuel  Huapi,  Ncuquen  Territon.-,  N.-\V.  Patagonia. 
(On  account  of  crania!  characters  this  species  is  provisionally  referred  to 

the  present  group.) 

3.  NOTIOMYS  FOSSOR,  Thomas 
1919.    .\nn.  Mag.  Nat.  Hist,  g,  \\\.  p.  209. 

Maiten,  Chubut  Territory,  N.-W.  Patagonia. 

4.  NOTIOMYS  MICHAELSENT,  Matschie 

1898.    Hamburger  Magelhaen.  Reise.  Sau.geth.  p.  5. 
Punta  .Arenas,  Straits  of  Magellan,  S.  Chile. 
Svnonym:    microtis.  .Mien.    1903,   Hull.  Amer.   Mus.   Nat.  Hist.   XIX, 

p.  1S9.    Santa  Cruz,  S.-\V.  Patagonia. 

5.     NOTIOMYS  VALDIVIANLS  VALDIVI.ANIS,   Phi 
185S.    .Arch,  fur  Naturgesch.  i,  XXIV,  p.  303. 

Valdivia  Province,  W.  Chile. 

ippi 
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6.  NOTIOMYS  VALDIVIANUS  AR.AUCANUS,  Osgood 

1925.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XII,  p.  117. 
Tolhuaca,  Malleco  Province,  Central  Chile. 

7.  NOTIOArV'S  VALDIVIANUS  CHILOENSIS,  Osgood 
1925.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XH,  p.  117. 

Quellon,  Chiloe  Island,  W.  Chile. 

megalonyx  Group 

8.  NOTIOM\-S  CONNECTENS,  Osgood 
1925.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XII,  no.  9,  p.  120. 

Villa  Portales,  Cautin  Province,  Chile. 

9.  NOTIOMYS  DELFINI,  Cabrera 
1905.    Rev.  Chilena  d.  Hist.  Nat.  IX,  p.  15. 

Punta  Arenas,  Straits  of  Magellan,  S.  Chile. 

10.  NOTIOMYS  MACRON'i'X,  Thomas 
1894.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  362. 

Fon  San  Rafael,  Mendoza  Province,  W.  Argentina. 

11.  NOTIOMYS  MEGALON"i'X,  Waterhouse 
1844.    Proc.  Zool.  Soc.  London,  p.  154. 

Lake  Quintero,  Valparaiso  Province,  W.  Chile. 
Synonym:   niger,  Philippi,   1872,  Zeitschr.  gesammt.   Natursv.   Berlin, 

Neue  Folge,  6,  p.  445. 

(?)  andinus,  Philippi,  1858,  Arch,  fur  Naturg.  xxiv,  i,  p.  77. 

12.  NOTIOMYS  VESTITUS  VESTITUS,  Thomas 

1903.    Ann.  Mag.  Nat.  Hist.  7,  XII,  p.  242. 
Valle  del  Lago  Blanco,  S.  Chubut  Territory,  Patagonia. 

13.  NOTIOMYS  VESTITUS  ALLENI.  Osgood 
1925.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XII,  9,  p.  124. 

Upper  Rio  Chico,  Santa  Cruz  Territory,  S.-W.  Patagonia. 

14.  NOTIOMYS  VESTITUS  FUMOSUS,  Thomas 

1927.    .■Vnn.  Mag.  Nat.  Hist.  9,  XIX,  p.  654. 
Sierra  de  Pilpil,  Neuquen  Territory,  N.-W.  Patagonia. 

Genus  26.    SC.\PTEROMYS,  Waterhouse 

1837.    ScAPTERO.viYS,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  20. 

Type  Species. — Mm  tumidus,  Waterhouse. 

Range. — South  America:  Uruguay,  Northern  Argentina,  and  Matto  Grosso. 
Number  of  Forms. — Five. 

Characters. — Skull  with  comparatively  little  interorbital  constriction,  and 
no  or  scarcely  developing  ridges.  Interparietal  moderate. 

Zygomatic  plate  low,  slightly  concave,  very  sharply  cut  back  above.  Incisive 
foramina  reaching  toothrows.  Palate  extending  back  behind  molars,  but  with- 

out lateral  pits.    I'here  are  apparently  two  very  well-marked  specific  groups,  one 
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containing  the  type,  and  the  other  containing  the  much  larger  .S.  gnambiquarae, 
in  which  the  parietals  are  weakly  ridged  (though  not  the  frontals),  the  occipital 
region  is  higher  than  in  the  type,  and  slants  forwards,  and  the  zygoma  is  heavier, 
\\  ith  a  relatively  long  jugal. 

Upper  cheekteeth:  M.i  with  two  inner,  two  outer  curved  folds,  the  inner 
folds  shorter  and  weaker  than  the  opposite  ones;  the  second  inner  fold  of  M.i 
with  a  small  but  clearly  traceable  subsidiary  ridge,  as  found  in  Oryzomys  and 

allies;  this  retained  more  or  less  through  life.  M.2  like  I\I.i,  but  the  portion 
in  front  of  the  inner  fold  compressed,  and  the  front  inner  fold  absent.  M.3 
reduced,  with  usually  traces  of  two  folds  only.  The  folds  nearly  meet  across 

the  tooth,  and  are  not  heavy;  with  wear  the  main  outer  folds  isolate  as  broad 
enamel  islands,  in  a  manner  reminiscent  of  the  teeth  of  Spalax.  The  inner 

folds  appear  to  persist  through  life.  The  cusps  are  quite  well  marked,  but  with 
wear  the  molars  tend  soon  to  become  more  or  less  flat. 

The  lower  teeth  are  like  the  upper  series,  except  that  it  is  the  inner  folds 
which  isolate,  and  the  outer  which  persist.  M.i  with  traces  of  three  inner  folds 

(the  front  one  small),  and  two  original  outer  folds,  the  front  one  of  which  may 
wear  out;  M.2  with  two  inner  and  one  outer  folds  (or  sometimes  one  inner  one 

only);  M.3  with  a  fold  each  side,  and  originally  with  a  small  posterointernal 
fold,  which  is  soon  lost. 

The  whole  pattern  suggests  a  specialized  and  simplified  form  of  dentition 
derivable  from  a  complex  pattern  perhaps  like  that  of  Nectomys,  or  perhaps 

of  Akodon.  Compared  with  Scotiiioiiiys,  another  genus  which  has  similar  isola- 
tion of  outer  folds  in  upper  molars  in  adult,  the  folds  here  extend  across  the 

tooth,  and  are  not  placed  centrally  nor  do  they  run  longitudinally  down  the 
centre  of  the  tooth. 

Mammae  2 — 2  =  8.  Form  thickset,  heavy;  tail  well  haired  below,  hair 
usually  forming  a  swimming-fringe,  but  scales  visible  in  the  upper  portion; 
feet  long;  the  three  centre  digits  of  the  hindfoot  elongated,  the  outer  digits 
relatively  short,  though  all  the  digits  bear  large  claws.  Foreclaws  prominent  and 
long.  Ear  relatively  small.  This  mixture  of  slightly  fossorial  and  slightly 

aquatic  characters  parallels  the  Palaearctic  Microtine  genus  Arvkola. 

Although  the  genus  is  tentatively  placed  in  the  neighbourhood  of  the 
Akodon  section,  it  is  very  distinct,  and  its  relationships  are  not  clear. 

Members  of  the  gnambiqiiarae  group  are  over  200  mm.  head  and  body,  or 
thereabouts;  the  type  group  is  roughly  170  mm.  or  less. 

Forms  seen:  oqutiticiis,  gnambiqiiurac,  tinnidus. 

List  or  Namkd  Forms 

/muidiis  Group 

.,    SC.\PTER()MY.S  AUUATILLS,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  V,  p.  477. 
Isla  Ella,  Parana  Delta,  Buenos  Aires  Province,  E,  Argentina. 

;,    SCAPTIIKOMVS  TOiXll-.N'I'OSlS,   Lichtenstein 
]N2c)-     Darstellung  Neuer  Saugeth.  VII,  p.  xx.xiii,  fig.  i. 

Maldonado,  Uruguax'. 
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3.  SCAPTEROMYS  TUMIDUS,  Waterhousc 

1837.    Proc.  Zool.  Soc.  London,  p.  15. 
Maldonado,  Uruguay. 

giwmbiquarae  Group 
4.  SCAPTEROMYS  CHACOKNSIS,  Gyldenstolpe 

1932.    Arkiv.  for  Zool.  Bd.  24B,  no.  i,  p.  i. 
Rio  de  Oro,  Chaco  Austral,  N.  Argentina. 

5.  SCAPTEROMYS  GNAMBIQUARAE,  Ribeiro 

1914.    Comm.  Linhas.  Telegr.  de  Matto  Grosso,  Rio  de  Janeiro,  Annex  no.  5,  p.  37 
Ultimo  Acampamento,  Chapada,  Matto  Grosso  Province,  S.  Brazil. 

Genus  27.    SCOTINOMYS,  Thomas 

1913.    SCOTINOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  408. 

Type  Species. — Hesperomys  teguina,  Alston. 

Ri^NGE. — Central   America:   Mexico,    Guatemala,    Honduras,   Costa   Rica, 
Panama. 

Number  of  Forms. — Six. 

Characters. — Skull  (six  seen  only)  with  very  faint  supraorbital  ridges ;  zygo- 
matic plate  straight  anteriorly;  interparietal  well  developed; 

palate  reaching  about  to  level  of  hinder  part  of  toothrows. 
Cheekteeth  hypsodont,  entirely  different  in  pattern  from  Akodoii,  or  for  that 

matter  from  any  other  genus  seen.  Upper  molars  abnormally  narrowed,  each 
outer  fold  curving  backwards  and  in  adult  isolating  completely  as  a  long  centrally 
placed  longitudinal  island,  something  after  the  manner  of  Cricetiis,  but  very 
difTcrent  in  appearance  from  that  genus;  the  folds  not  persistent,  and  weak, 
the  cusps  not  prominent.  M.i  divided  anteriorly.  The  inner  folds  weak,  not 
isolating.  Lower  cheekteeth:  M.3  nearly  as  large  as  M.2;  the  inner  tolds 
curving  strongly  forwards  and  more  or  less  isolated  as  islands.  Two  both  in 
M.I  and  M.2;  one  main  outer  fold  in  these  teeth;  M.3  with  one  anterior  inner 
and  one  posterior  outer  fold.  Three  inner  roots  in  M.i,  two  in  M.2,  and  two  in 
M.3  (Thomas).  (In  Akodoii  and  Zygodontomys,  there  are  two  in  M.i,  one  in 
each  of  the  other  teeth  (Thomas).) 

The  isolated  folds  in  the  upper  molars  usually  number  two  in  M.i,  two 

in  M.2,  one  in  M.3.  The  youngest  specimen  examined  suggests  that  the  sub- 
sidiary ridges  are  not  entirely  suppressed  in  the  main  outer  folds.  It  would 

interest  me  greatly  to  examine  more  and  younger  specimens  of  this  genus, 
to  sec  how  far  this  rather  extraordinary  pattern  is  a  constant  character  through 
life.    At  the  moment  the  relationships  of  the  genus  are  not  at  all  clear. 

Tail  shorter  than  head  and  body  (about  70  per  cent  in  those  seen).  Size 
small,  head  and  body  length  under  100  mm.,  in  those  seen.  Ear  relatively 
small.    Digits  normal,  foot  narrow.    Tail  not  well  haired. 

Forms  seen:  teguina,  xerampelinus. 
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List  of  Named  Forms 

1.  SCOTIN'OMYS  T1:GU1NA  THGUINA,  Alston 
iSyb.    Proc.  Zool.  Soc.  London,  p.  755. 

Coban,  Guatemala. 

2.  SC'OTINOMYS  TEGUINA  APRICLS,   Bancs 
1902.     Hull.  Mus.  Comp.  Zool.  Hanard  Cf>ll.  XXXIX,  p.  40. 

Boquete,  Chiriqui,  Panama. 

3.  S(.()TINOI\n'S  TEGUINA  RLFONIGER.  Sanborn 
1935.     Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  no.  11,  p.  S4. 

Mountains  west  of  San  Pedro,  N.-W.  Honduras. 

4.  SCOTIN'OMYS  TEGUINA  SUBNUBILUS,  Goldman 
1935.    Proc.  Biol.  Soc.  Washington,  XLVIII,  p.  141. 

Ocuilapa,  10  miles  north-west  of   Ocozucantla,  about  25  miles  west  of 
Tuxtla,  Gutierrez,  Chiapas,  Mexico. 

5.  SCOTINOMYS  IRAZU,  Allen 
1904.     Bull.  .Amer.  Mus.  Nat.  Hist.  XX,  p.  46. 

Volcan  de  Irazu,  Costa  Rica. 
(..    SCOTINOMYS  XERAMPELINUS.  IJanqs 

1902.     Hull.  Mus.  Comp.  Zool.  Har\ard  Coll.  XXXIX,  p.  41. 
Volcan  de  Chiriqui,  Chiriqui,  Panama. 

The  True  H.a.msters 
Cricctus  Section 

'Fc-n  generic  or  subgeneric  names  have  been  given  to  Palaearctic  Hamsters 
in  the  last  few  years.  The  group  has  been  revised  by  Argyropulo  (1933, 
Zeitschr.  fiir  Saugetierk.  Bd.  8,  Heft  3,  p.  133).  This  author  recognizes  three 

genera  only  (not  counting  Calomysciis).  The  present  classification  is  based 
chiefly  on  his  arrangement,  but  four  genera  are  retained. 

I  am  inclined  to  agree  with  Miller  (Cat.  l\Iamm.  West.  Europe,  1912),  that 
Mesocricetus  is  a  well  characterized  and  very  distinct  genus.  The  structure  of 
the  infraorbital  foramen  alone  is  in  my  view  fully  sufficient  to  support  this 

theorv,  though  there  is  a  little-known  form  of  Cricetulus  (which  I  have  not 
seen)  which  has  a  similar  infraorbital  foramen,  as  figured  by  Argyropulo. 
This  suggests  that  this  species,  C.  koslovi,  may  have  to  have  a  generic  name  when 
it  is  better  known,  and  more  specimens  are  taken. 

I  must  note  that  Argyropulo  uses  two  characters,  bullae  and  cheekteeth 

pattern,  to  differentiate  between  Cricetulus  and  P/iodopus,  but  that  both  break 
down  in  the  series  represented  in  London.  I  am  unable  to  distinguish  between 
the  bullae  of  Phodopus  and  Cricetulus  lama  and  alticohi;  and  the  cheekteeth  of 

P.  songurus,  notably  a  specimen  recently  received  from  Russia  on  the  identifica- 
tion of  which  there  can  be  no  doubt,  are  essentially  as  in  Cricetulus. 

(ienus  28.    CRICETULUS,  Milne-Edwards 

ilSd-.    Cricetulus,  Milne-Edwards,  Ann.  Sci.  Nat.  VII,  p.  375. 
1933.    .Allocricetulus,  ArgjTopulo,  Zeitschr.  fiir  Saugetierk.  Bd.  8,  Heft  3,  p.   133. 

{Cricetus  eversmaimi,  Brandt.)    Valid  as  a  subgenus. 
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1914.    TsCHERSKiA,  Ognev,  Moskva.  Dnev.  Zool.  otd.  obsc.  Hub.  jest.  2,  p.  102.    (Tscher- 
skia  albipes,  Ognev  =  Criceltiltis  triton  nestor,  Thomas.)    Valid  as  a  subgenus. 

1928.  Cansumys,  G.  M.  Allen,  Joum.  Mamm.  9,  p.  244.    (Cansumys  caniis,  G.  M. 
Allen.)    Not  seen.    (^^Tscherskia,  fide  AtgyropuXo.) 

1929.  AsiocRiCETUS,    Kishida,    Lansania,   Tokyo,  i,    p.    148.    (Asiocricetus  banipensis, 
Kishida.)    Not  seen.    (=  Tscherskia  ?) 

1902.    Urocricetus,  Satunin,  Ann.  Mus.  St.  Petersb.  VII,  p.  574.    (Urocricetus  kamensis, 
Satunin.)    {Urocricetus  is  a  synonym  of  Cricetulus  s.s.) 

Type  Spfcies. — Cricetulus  griseus,  Milne-Edwards. 

Range. — South  Europe,  and  Palaearctic  Asia.  Greece.  Asia  Minor. 
Southern  European  Russia  (Kiev,  Harkov,  Tula,  Riazan,  Stahn- 

grad,  Crimea,  Rostov-on-Don,  Caucasus  and  Transcaucasia  (C.  tnigratorius); 

Volsk,  Voigo-Ural  steppe  (C.  eversmanni)  (Vinogradov)),  Southern  Siberia 
(Kazakstan,  Turkmenia,  etc.),  also  Minussinsk,  Barnaul,  Prealtai  steppes, 
Baikal,  Transbaikalia,  Amur,  Ussuri  (Vinogradov);  also  Pamir;  Semirechyia; 
China,  from  Tibet,  Chinese  Turkestan,  Shansi,  Shensi,  Kansu,  Mongolia, 
Manchuria,  Korea,  Shantung,  Honan,  Chihli.    North  Kashmir.    Persia.    Syria. 

Number  of  Forms. — About  forty-four. 

Characters. — Skull  with  moderate  interorbital  constriction,  the  braincase 
not  narrowed,  the  general  cranial  effect  Murine,  not  highly 

specialized,  the  supraorbital  ridges,  in  the  typical  subgenus,  not  or  scarcely 
developed.  Interparietal  broad,  not  reduced  {Cricetulus  s.s.).  Infraorbital 
foramen  like  Cricetus;  zygomatic  plate  straight  anteriorly.  (As  already  noted, 
one  rare  form,  kozlovi,  referred  to  this  genus,  has  an  infraorbital  foramen 
which  appears  to  be  like  that  of  Mesocricetus.)  Palate  extending  slightly  behind 
level  of  last  molars.  Incisive  foramina  broad,  well  open,  often  approaching 
toothrows.  Bullae  relatively  small,  or  moderate,  not  flattened  except  apparently 
in  lama  and  alticola,  in  which  they  are  like  those  of  Phodopus.  Incisors 

moderate.  Mandible  of  Cricetus  type,  but  coronoid  not  so  extremely  developed. 
Cheekteeth  about  as  in  Cricetus  (below),  the  proportions  normal,  i.e.  M.3  not 
reduced,  nor  tending  in  the  lower  series  to  become  the  dominant  tooth.  The 

pits  separating  the  cusps  well  developed,  sometimes  very  wide.  The  pattern 
appears  to  be  retained  longer  than  in  Cricetus. 

Mammae  8  (ArgjTopulo).  Cheekpouches  present.  Fur  thick  and  soft;  size 
small  in  the  typical  subgenus;  tail  short  or  medium,  relatively  well  haired,  but 
evidently  as  a  rule  not  so  shortened  as  in  other  Palaearctic  genera.  Digits  not 

reduced ;  feet  shortened  (often  the  ear  is  as  long  as  the  hindfoot) ;  toes  relatively 
short.  Soles  may  be  partly  hairy,  but  never  comparing  with  the  abnormal 
condition  of  Phodopus.  A  black  middorsal  stripe  present  in  the  barabensis 

group. 
Allocricetulus,  proposed  as  a  subgenus  for  eversmanni,  is  like  Cricetulus, 

but  interparietal  much  reduced  in  adult,  and  coronoid  more  powerful  and 

Cr/V('/;/i-like.  The  male  genital  organs  are  said  to  differ  from  Cricetulus  s.s. 
The  animal  is  larger  than  the  species  referred  to  Cricetulus,  and  with  a  very 
strongly  reduced  tail  (a  fifth  to  a  sixth  head  and  body  length).  Head  and  body 
more  than  1 10  mm. 



Fig.  20.    Cricetulus  migratorius,  Pallas. 

B.M.  No.  20.2.9.37,    i-,        T,i- 

Fig.  21.    Cricetulus  migratorhs,  Pallas. 
B.M.  No.  20.2.9.37,  o;       .^J- 
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TscHERSKiA  is  considered  as  a  subgenus  of  Cricetulus  by  Argyropulo,  based 
on  the  tritim  group.  These  appear  to  be  very  different  animals  from  the  above. 
Quite  strong  frontal  ridges  are  developed,  and  the  parictals  are  weakly  ridged. 
The  interparietal  is  not  reduced.  The  pterygoid  fossae  are  deep  (shallower 
in  other  subgenera).  Bullae  are  enlarged  and  well  inflated.  Mandible  about  as 
Cricetus. 

The  size  is  large  (for  the  genus),  120-160  mm.  or  perhaps  more.  The  tail 
is  long  (up  to  56  per  cent  of  head  and  body  length). 

Fig.  22.    Cricetulus  migr.^tokil-->,  I'alla 
Cheekteeth:  B.M.  No.  20.2.9.37,  S;  X  20. 

Apart  from  these  subgenera,  I  recognize  four  groups  in  Cricetulus  s.s.  in 
.M.  material. 

The  lama  group,  in  which  the  bullae  are  small,  flattened,  and  shaped  about 
as  in  Phodopus.  Head  and  body  up  to  about  103  mm.  Kashmir,  and 
Tibet.  Contains  the  species  lama  and  alticola.  Argyropulo  ranks 
alticola  as  a  subspecies  of  lama,  but  Mr.  Chaworth-Musters  has  drawn 
my  attention  to  the  fact  that  they  are  apparently  separate  species. 
C.  lama  has  a  long  tail,  about  44  per  cent  of  head  and  body  length,  whereas 
in  alticola  it  is  only  33  per  cent  of  this  measurement.  The  former  appears 
little  known. 

In  the  remainder,  so  far  as  seen,  the  bullae  are  larger  and  not  abnormal. 

'l"he  barabensis  group.  With  a  black  middorsal  stripe.  Head  and  body  about 
82-109.    Tail  short,  roughly  30  per  cent  of  head  and  body.    C.barabensis 
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and  its  races  range  in  Shantung,  Shensi,  Mongolia,  Chihli,  Manchuria, 
Ussuri,  Amur,  Transbaikaha,  and  westwards  to  Barnaul  district. 

The  longkaiidotus  group.    No  middorsal  stripe.    A  relatively  long  tail  (in 
the  British  Museum  series,  chictlv  andersoni,  averages  about  49  per  cent 

of  head  and  body  length.)    Includes,  I  suppose,  the  species  kamensis  of 
Satunin  (not  seen),   and   forms   referred  as   races  to  longicaiidatus  by 

Argyropulo.    Siberia   (Minussinsk   district),   and   in   Tibet,    Mongolia, 
Kansu,  Shansi,  Shensi,  and  Chihli.    Size  roughly  as  in  barabensis  group. 

The  migratorius  group.    Like  the  last,  but  with  a  shorter  tail.    C.  migratoriits 
and  its  races  range  from  Greece,   Southern  Russia,  and  Asia  Minor, 

Persia,  Syria,  a  large  part  of  Russian  Turkestan,  Pamir,  and  eastwards 
to  Chinese  Turkestan.    Size  up  to  135  mm.  head  and  body,  but  usually 
less.    Tail  on  average  about  30  per  cent  of  head  and  body. 

The   range   of  the   subgenus   AUocricetidus  is  "Volgo-Ural  steppe  north- 
wards  to  towns  Volsk,  Buguruslan    and   Orenberg;    Kazakstan  eastwards  to 

Lake  Saissan"  (Vinogradov),  and  Mongolia. 
The  range  of  the  subgenus  Tscherkia  is  Southern  Ussuri,  and  Eastern 

China  (Korea,  Shantung,  Honan,  Chihli,  Shensi,  Kansu). 
Forms  seen:  alticola,  andersoiii,  arenarius,  atticus,  haraboisis.  hiljiiici, 

cinereus,  eTersman>ii,fidriis,fii>iHitus,  griseirentris,  griseus,  incaniis.  lama,  iiucrodvn, 
migratorius,  mstor,  obsciirus,  phaeiis,  tihctanus,  triton,  vernula. 

List  of  N.^med  Forms 

Subgenus  Cricetulus,  Milne-Edwards 

barabensis  (jroup 

1.  CRICF-;TULUS  barabensis  BARABKNSIS,  Pallas 

1770.    Pallas  Reise.  vol.  ii,  p.  704. 
Banks  of  River  Ob,  Siberia. 
Synonym:  furunculus,  Pallas,  177S,  Nov.  Sp.  Quad.  Glir.  Ord.  p.  273. 

2.  CRICETULUS  BAR.ABENSIS  GRISEUS,  Milne-Edwards 
1867.    .Ann.  Sci.  Xat.  VII,  p.  376. 

Suen-hoa-fu,  near  Kalgan,  Monijolia. 
Synonym:   (1)  manchuriciis,  Mori,   1930,  Annot.   Zool.   Jap.    12,  p.  419. 

Harbm,  Manchuria. 

3.  CRICETULUS   BAR.IBEXSIS  OBSCURES,  Milne-Edwards 
1867.     Rech.  Maiiim.  p.  136. 

Sartchy,  Hwang-ho,  Inner  Mongolia. 

4.  CRICETULUS  BARABENSIS  FUMATUS,  Thoma.s 
1909.    Ann.  Mag.  Xat.  Hist.  S,  IV,  p.  503. 

Chu  Chia  Tai,  near  Chang  Chun,  Kinn  province,  Manchuria. 

longicaudaiiis  (jroup 

5.  CRICETULUS   LONGICAUDATUS  LONGICAUDATUS,  Milne-Eduards 
1867.    Rech.  Manim.  p.  136. 

Sartchy,  Mongolia. 
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6.  CRICETULUS  LONGICAUDATUS  GRISEIVENTRIS,  Satunin 

1003.    Ann.  Mus.  St.  Petersb.  VII,  p.  566. 
River  Bis-shen-gol,  south  side  of  Altain-nuru,  Gobi-Altai. 

7.  CRICETULUS  LONGICAUD.\TUS  DICHROOTIS,  Satunin 

1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  567. 
River  Gorban-ang>T-goI,  Nanshan,  Central  Asia. 

8.  CRICETULUS  LONGICAUDATUS  ANDERSONI,  Thomas 

igo8.    Free.  Zool.  Soc.  London,  p.  642. 
100  miles  north-west  of  Tai-Yuen-Fu,  Shansi,  N.  China. 

9.  CRICETULUS  LONGICAUDATUS  NIGRESCENS,  G.  M.  Allen 
1925.    Amer.  Mus.  Nov.  no.  179,  p.  2. 

Province  of  Chihli,  100  miles  north-east  of  Peking,  China. 

10.  CRICETULUS  LONGICAUDATUS  KOZfL\NTSCIKOVI,  Vinogradov 

1927.    Small  Mammals  from  the  Minussinsk  district  and  Urjankhai,  pp.  33—50,  p.  36. 
Tukeek-kem  River,  Ussink  Frontier  district,  Sayan  Mountains. 

11.  CRICETULUS  K.AMENSIS,  Satunin 

1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  574. 
River  Mok-tschjun,  district  of  Mekong,  X.-E.  Tibet. 

lama  Group 

12.  CRICETULUS  LA-\LA,  Bonhote 

1905.    Abstr.  Proc.  Zool.  Soc.  London,  no.  22,  p.  14;  Proc.  Zool.  Soc.  London,  p.  305. 
Lhasa,  Tibet. 

13.  CRICETULUS  ALTICOLA  .\LTICOLA,  Thomas 
1917.    Ann.  Mag.  Nat.  Hist.  8,  XIX,  p.  455. 

Shushul,  Ladak. 

14.  CRICETULUS  ALTICOLA  TIBETANUS,  Thomas  &  Hinton 
1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  180. 

Tineri,  Tibet. 

migratoriiis  Group 
15.  CRICETULUS  MIGRATORIUS  MIGR.ATORIUS.  Pallas 

1773.    Reise,  ii,  p.  703. 
Lauf  des  Ural-Flusses. 
Synonym:  accedula,  Pallas,  1778,  Nov.  Sp.  Quad.  Glires,  p.  257.    Russia. 

16.  CRICETULUS  MIGR.'^TORIUS  .\REN.ARIUS,  Pallas 
1773.    Reise,  ii,  p.  704. 

Irten,  Siberia. 

17.  CRICETULUS  MIGR.ATORIU6  PHAEUS,  Pallas 

1778.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  261. 
Transcaspian  region,  U.S.S.R. 

Synon\-m:   migratorius  phaeits  sviridenkoi,   Pidoplitschka,    1928,   Trav. 
Mus.  Kiev,  5,  p.  428. 

murinus,  Severtzow,  1876,  Ann.  Nat.  Hist.  p.  54.    Turkestan. 

18.  CRICETULUS  MIGR..\TORIUS  CINER.\SCENS,  Wagner 

1848.    Wiegmann's  Arch,  fur  Naturgesch.  1,  p.  1S4. 
Syria. 
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ly.    CRICETULUS  MIGRATORR'S   ISABELLINUS,  dc  Filippi 
i<S()5.    Viaggio  in  Persia,  p.  344. 

Persia. 

;;o.    CRICETULUS  MIGRATORIUS  FULVUS,  Blanford 

1S75.    Journ.  Asiat.  Soc.  Bengal,  XLIV,  p.  108. 
Plains  of  E.  Turkestan,  Pamir,  and  Wakhan. 

21.  CRICETULUS  MIGRATORIUS  COERULESCENS,  Scvertzow 

iSyQ.    Est.  Antrop.  1.  Etnogr.  i,  lief  i,  p.  63. 
Zapiski,  Turkestan. 
Synonym:  pamirensis,  Ognev,  1923,  Bull.  Soc.  Nat.  Moscow,  31,  p.  8g. 

Russian  Pamir. 
migratorius  coerulescens  ogtievi,  Argyropulo.   1933,  Zeitsclir. 

fiir  Saugetierk.  Bd.  8,  Heft  3,  p.  148. 

22.  CRICETULUS  MIGRATORIUS  ATTICUS,  Nehring 

1002.     Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  3. 
Pentelikon,  Attica,  Greece. 

2j.    CRICETULUS  MIGRATORIUS  NEGLECTUS,  Ognev 

1916.    Bull.  Soc.  Nat.  Amis.  Nat.  Crimee,  5,  p.  81. 
Two  specimens  examined,  one  from  River  Burulcha,  tributary  of  River 

Salgir,    and   one    from    near   village    Atamanaia,    Melitopol    sub- 
district  of  Tavricheskaia  Govt.,  S.  Russia. 

Synonym:   fnhfeiiii,  Matschie,   1918,  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin, 
p.  I.    Ascania  Nova,  Taurien,  Sildrussland. 

24.  CRICETULUS  MIGRATORIUS  BELLICOSUS.  Scharleman 
1916.  Bull.  Vredit,  Selisk,  Choz.  3,  no.  i,  p.  b. 

Gouv.  Kiev,  S.  Russia. 

25.  CRICETULUS  MIGR.\TORIUS  VERNULA,  Thomas 
1917.  Ann.  Mag.  Nat.  Hist.  8,  XIX,  p.  453. 

Khotz,  near  Trebizond,  Asia  Minor. 

2h.    CRICETULUS  MIGRATORIUS  CAESIUS,  Kashkarov 

1923.  Proc.  Turkestan  Sci.  Soc.  i,  p.  215. 
Kara-tau  Mountains,  valley  of  River  Ters,  Turkestan. 

27.    CRICETULUS  MIGRATORIUS  PULCHER,  Ognev 

1924.  Rodentia  of  N.  Caucasus,  Rostov-on-Don,  p.  22. 
Near    Lars,    Military   Georgian    Road,    27   kilometres    from    town   of 

Vladikawkas,  Caucasus. 

:S.    CRICETULUS  MIGR.ATORIUS  CINEREUS.   Kashkarov 

1926.    Trans.  Sci.  Soc.  Turkestan,  i,  p.  215. 
Tashkent,  Turkestan. 

2^,.    CRICETULUS  MIGR.VEORIUS  ZVIERESOMBI,   l>)duplitschka 
1925.  Trav.  Mus.  Kiev,  5,  p.  421. 

Rostov-nn-Don,  S.  Russia. 

Not  allocated  to  Group 

30.    CRICETULUS   I'USCATUS,  Brandt 
1S35.    Mem.  Acad.  St.  Pctersb.  i,  p.  435. 

Localitv  not  known. 
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31.  CRICETULUS  (?)  KOZLOVI,  Satunin 
1902.    Ann.  Mus.  Zool.  St.  Petersb.  7,  p.  570. 

Oasis  Sa-tschou,  Kukunor,  Tibet. 
(For  note  on  the  cranial  characters  of  this  species  see  above.) 

Subgenus  Allocricetulus,  Argyropulo 

32.  CRICETULUS  EVERSMANNI  EVERSMANNI,  Brandt 
1859.    Mel.  Biol.  Acad.  St.  Petersb.  p.  210. 

E.  Russia. 

33.  CRICETULUS  EVERSMAN.NT  BELJAWI,  Arg>ropulo 

1933.    Zeitschr.  fur  Saugetierk.  8,  p.  137. 
Saissan,  Russian  Asia. 

34.  CRICETULUS  EVERSMANNI  MICRODON,  Ognev 
1927.  Bull.  Soc.  Nat.  Moscou,  33,  p.  14. 

District  of  the  Bougourouslan,  Gouv.  Samara,  S.-E.  Russia. 

35.  CRICETULUS  CURTATUS,  G.  M.  Allen 

1925.    Amer.  Mus.  Nov.  no.  179,  p.  3. 
Iren  Dabasu,  Mongolia. 

Subgenus  Tscherskia,  Ognev 
36.  CRICETULUS  TRITON  TRITON,  de  Winton 

1899.    Proc.  Zool.  Soc.  London,  p.  575. 
N.  Shantung,  China. 

37.  CRICETULUS  TRITON  BAMPENSIS,  Kishida 

1929.    Lansania,  Tokyo,  i,  p.  150. 
Korea. 

38.  CRICETULUS  TRITON  Y.\MASHINAI,  Kishida 

1929.    Lansania,  Tokyo,  i,  p.  156. 
Korea. 

39.  CRICETULUS  TRITON  INCANUS,  Thomas 
1908.    Abstr.  Proc.  Zool.  Soc.  London,  p.  45;  Proc.  Zool.  Soc.  London,  p.  973. 

Near  Ko-lan-chow,  Shansi,  China. 
40.  CRICETULUS  TRITON  NESTOR,  Thomas 

1907.    Proc.  Zool.  Soc.  London,  p.  466. 
Kim-hoa,  65  miles  north-east  of  Seoul,  Korea. 
SynonjTn:  albipes,  Ognev,  1914,  Moskva.  Dnev.  Zool.  otd.  obsc.  liub, 

jest.  2,  p.  105.    S.  Ussuri,  Siberia. 
41.  CRICETULUS  TRITON  FUSCIPES,  G.  M.  Allen 

1925.    Amer.  Mus.  Nov.  no.  179,  p.  5. 
Peking,  Chihli,  China. 

42.  CRICETULUS  TRITON  COLLINUS,  G.  M.  Allen 

1925.    Amer.  Mus.  Nov.  no.  179,  p.  5. 
Base  of  Tai-pei-shan,  Tsingling  Mountains,  Shensi,  China. 

43.  CRICETULUS  TRITON  CANUS,  G.  M.  Allen 

1928.  Joum.  Mamm.  Baltimore,  9,  p.  244. 
Choni,  S.  Kansu,  China. 

44.  CRICETULUS  TRITON  iMEIHSIENENSIS,  Ho 

1935.    Contr.  Biol.  Lab.  Sci,  Soc.  China,  10,  p.  288. 
Meh-hsien,  Shensi,  China. 
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Genus  29.    PHODOPUS,  IMilk-r 
iQio.    Phodopus,  Miller,  Smiths.  Misc.  Coll.  LII,  p.  498. 
1917.    Cricetiscus,  Thomas,  Ann.  May.  Nat.  Hist.  8,  XIX,  p.  456.    Criceliihis  cainpbelli, 

Thomas. 

Type  Species. — Cn'atnliis  hcc/foitlidc.  Thomas. 

Range. — Siberia  and   China.    "The   Barabinsk,   Kulundinsk  and   Prealtai 
Steppes,  Southern  Ahai,  Eastern  Kazakstan,  westwards  to  River 

Ischini,  and  Lake  Balkash,  the  Minusinsk  and  Transbaikal  districts"  (Vino- 
gradov), and  Mongoha  {so>ig<iriis  group);  AhingoUa,  Shensi,  !\Ianchuria(?),  and 

Tibet  {roborovskii  group). 

Number  of  Forms. — Si.\. 

Cn.'\RACTERS. — "Feet  unusuallv  short  and  broad,  denseU'  hairy  throughout, 
the  tubercles  of  both  palm  and  sole  confluent  into  a  single 

blister-like  mass.  Skeleton  of  feet  shortened  but  proportionate  lengths  of  bones 

not  specially  modified"  (!\Iiller).  Skull  without  much  constriction  in  inter- 
orbital  region;  supraorbital  ridges  not  marked;  braincase  not  narrowed;  inter- 

parietal less  reduced  than  in  Cricetiis,  and  rostrum  less  heavy.  Bullae  more  or 

less  flattened,  their  inner  anterior  portion  slightly  tube-shaped,  and  projecting 
forwards  to  the  hamulars.  Pterygoid  fossae  shallow.  Palatal  foramina  broad, 

not  extending  to  the  toothrow  as  a  rule.  Zygomatic  plate  narrow;  infraorbital 
foramen  more  as  in  Cricetiis  than  Mesocricetus.  Upper  cheekteeth;  pattern 
much  as  in  Cricetiis;  dentition  stronger  in  the  songoriis  group,  much  weaker  in 
those  seen  of  the  roborovskii  {bedfordiae)  group,  in  which,  at  any  rate  with  wear, 

M.'?  becomes  more  reduced  than  in  any  other  Palaearctic  Hamster  examined, 
the  pits  separating  the  cusps  are  not  well  marked,  and  the  cusps  are  more 

opposite  to  each  other  than  in  the  songorus  group.  Mandible  like  Cricetiis  in 
songoriis  growp,  weaker  in  roborovskii  group.  There  appears  a  certain  difference 
in  dentition  in  these  two  groups,  on  account  of  which  Thomas  erected  a  genus 
Cricetiscus  for  songoriis  and  allies.  This  is  not  retained  by  Argyropulo,  and 
bearing  in  mind  slight  dental  differences  which  may  occur  elsewhere,  also  that 
the  feet  of  both  seem  essentially  similar,  it  appears  not  necessary  to  do  so. 

Mammae  8  (Argyropulo).  Cheekpouches  present.  Size  small  (99  or  less 
head  and  body  length  in  specimens  examined);  form  very  thickset;  tail  strongly 
reduced ;  feet  as  described  above.  Foreclaws  may  be  prominent.  The  tail  is 
less  than  a  fifth  of  head  and  body  length  in  those  seen. 

'J  wo  well-marked  groups  may  be  recognized: 

songoriis  grouji:  dentition  heavier,  M.3  less  reduced,  a  black  middorsal 
stripe,  and  relativelv  larger.  (Most  Siberian  forms  turn  white  in 
winter. ) 

roborovskii  group:  dentition  ligiiter,  M.3  more  reduced,  no  middorsal  stripe, 
and  relatively  smaller. 

F'orms  seen:  Indjiinluu,  (i/iiiphclli,  songoriis. 
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List  of  Named  Forms 

roborovskii  Group 

1.  PHODOPUS  ROBOROVSKII   ROBOROVSKII,  Satunin 

1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  571. 
Upper  part  of  River  Scharogol-dschin,  Nanshan,  Sinkiang. 

2.  PHODOPUS  ROBOROVSKII   BEDFORDI.'M;,  Thomas 
1908.    Abstr.  Proc.  Zool.  Soc.  London,  p.  45;  Proc.  Zool.  See.  London,  p.  974. 

Yu-lin-fu,  Shensi,  N.  China. 

3.  PHODOPUS  PRAEDILECTUS,  Mori 

1931.    Annot.  Zool.  Jap.  12,  1930,  p.  418. 
Cheng-chia-tun,  Central  Manchuria. 
(Not  seen;   position  provisional.) 

songorus  Group 

4.  PHODOPUS  SONGORUS  SONGORUS,  Pallas 

1773.    Reise,  ii,  p.  703. 
Gratschefskoi,  100  kilometres  west  of  Semipalatinsk,  Siberia. 

5.  PHODOPUS  SONGORUS  CAMPBELLI,  Thomas 
1905.    Ann.  Mag.  Nat.  Hist.  VI,  p.  322. 

Shaborte,  N.-E.  Mongolia. 

6.  PHODOPUS  SONGORUS  CREPID.ATUS,  Hollistcr 

1912.    Smiths.  Misc.  Coll.  LX,  no.  14,  p.  3. 
Chuisaya  Steppe,  8  miles  south  of  Kosh-.'\gatch,  .•\ltai,  Siberia. 

Genus  30.    CRICETUS,  Leske 

1779.    Cricetus,  Leske,  Anfangsgr.  Naturg.  i,  p.  168. 
1799.    Hamster,  Lacepede,  Tabl.  des  Div.  et  Ordres  &  Genres,  Mamm.  p.  10.   {Hamster 

nigricans,  Lacepede  ̂ ^  Miis  cricetus,  Linnaeus.) 
1873.    Heliomys,  Gray,  .\nn.  Mag.  Nat.  Hist.  4,  XII,  p.  417.  {Heliomys  jetidii.  Gray  = 

Mus  cricetus,  Linnaeus.) 

Type  Species. — Mus  cricetus,  Linnaeus. 

R.\NGE. — Europe;  Germany,  Belgium,  North  France,  Hungary,  Roumania, 

Yugoslavia  (specimens  in  B.M.),  etc. (.'');  European  part  of  U.S.S.R. 

northwards  approximately  to  latitude  60°,  southwards  to  Crimea,  foothills  of 
main  ridge  of  Caucasus;  and  eastwards  over  Kazakstan  to  Semirechyia  district, 
and  Western  Siberia  to  Krasnoiarsk  and  Minussinsk  (Vinogradov).  Asia  Minor 

(Miller).    Iraq? 

Number  of  Forms. — Ten. 

Characters. — Skull  highly  specialized;  rostrum  broadened,  supraorbital 
ridges  very  prominent,  and  extending  backwards  over  the 

parietals  to  the  lambdoid  crest,  sometimes  converging  and  tending  to  fuse  on 
the  parietals;  braincase  much  narrowed;  interparietal  very  small.  Frontals 
abnormally  constricted,  and  zygomata  widely  spreading.  Occipital  region  of 
skull  upstanding  and  prominent,  sloping  forwards.  Jugal  very  short.  Zygomatic 



plate  broad,  scarcely  cut  back  above.  Infraorbital  foramen  wider  above  than 

below,  its  outer  side  bearing  well-marked  plate,  and  ridged.  Palate  continuing 
backwards  slightly  behind  toothrows.  Bullae  relatively  large,  well  inflated. 
Palatal  foramina  large,  but  usually  not  reaching  M.i.  Incisors  broad.  Mandible 

with  high  recur\-ed  coronoid  process,  and  narrow  angular  process  which  is 
produced  somewhat  backwards  and  separated  from  the  condyle   by  a  deep 

Fig.   23.    Cricetus  cricetus  cricetus,   Linnaeus 
B.M.  No.  8.11.2.3S,  3;       2. 

curved  space.  M.z  little  smaller  than  M.i,  and  M.3  very  little  reduced.  M.i 
with  three  laminae,  each  bearing  a  pair  of  cusps,  each  lamina  separated  by  a  deep 

well  open  outer  and  inner  fold,  the  folds  approximately  equal-sized;  a  narrow 
median  ridge  runs  down  the  centre  of  the  tooth,  and  separates  these  folds  from 
each  other;  between  each  pair  of  cusps  is  a  deep  pit,  isolating  early  with  wear, 
originally  caused  by  backward  prolongation  of  the  outer  fold.  The  cusps  are 
approximately  equal  in  size.  M.2  is  like  M.i,  but  with  only  four  cusps,  although 
four  folds  are  traceable  (as  in  M.i);  the  anterointernal  fold  is  reduced.  M.3 

like  A  1.2,  but  the  posterior  pair  of  cusps  rather  reduced.  Tootiirows  slight! v 

di\er(;cnt  anteriorlv.    -M.i    four-  or  five-rooted  (Miller).    In  age  the  |iattern 
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becomes  obliterated.  Lower  teeth  much  hke  the  upper  series,  but  M.i  very 
narrow,  particularly  anteriorly,  and  the  teeth  with  a  well-marked  posterointernal 
heel;  the  cusps  are  more  slanting  and  alternating  than  in  the  upper  series,  the 
inner  ones  placed  anteriorly. 

Fig.  24.    Cricetus  cricetus  cricetus,  Linnaeus. 
B.M.  No.  8. 1 1. 2.38,  (J;  X  2. 

Fig.  25.    Cricetus  cricetus,  Linnaeus. 
Cheekteeth:  a,  unworn;  b,  slightly  worn;  x  5. 

Cheekpouches  present.  Mammae  8.  According  to  Tullberg,  the  stomach 
is  complex.  Size  largest  of  group;  normally  over  200  mm.  head  and  body 
length;  up  to  278  or  perhaps  more;  fur  very  thick;  a  specialized  colour  pattern 
present  (usually  light  brown  above,  mostly  black  below,  sides  white);  tail 
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rudimentary.    Hindfeet  broad,  the  soles  evidently  haired  posteriorly,  but  pads 
normal ;  digits  not  reduced.     Forefoot  broad ;  claws  usually  thick  and  prominent. 

Forms    seen:     canescens,    cricetiis,    latycranius,    "jeiidii"    " frniiicntarius," 
sfairopoliais. 

List  of  Named  Forms 

1.  CRICETUS  CRICETUS  CRICETUS,  Linnaeus 

1758.    Syst.  Nat.  i,  ed.  10,  p.  60. 
Germany. 

Synonym:  /n(H(f)//(i(;»s, Pallas,  iSi  i,Zoogr. Rosso-Asiat.  i,p.  161. Russia. 
vulgaris,    Geotfroy,    1803,   Cat.    Mamm.    Mus.    Nat.   Hist. 

p.  ig6.    N.  Europe. 
7iigricam,    Lacepede,    1799,    Tabl.    Div.    ordrcs    &    genres, 

Mamm.  p.  10.     Germany. 
niger,    Eitzinger,     1867,   Sitz.    Ber.   k.  Akad.   Wiss.   Wien. 

Math.  Nat.  CI.  LVI,  i,  p.  98 
geniuiiiiciis,  Kerr,  1792,  Anim.  Kingd.  p.  243. 
fulviis,   Bechstein,    1801,   Gemeinn.   Naturgesch.    Deutsch- 

lands,  I,  2,  p.  loio. 
varius,   Eitzinger,    1867,   Sitz.   Ber.   k.   Akad.   Wiss.   Wien. 

Math.  Nat.  CI.  LVI,  i,  p.  98. 
albiis,  Eitzinger,  1867,  same  reference. 
jeiidii.  Gray,  Ann.  Mag.  Nat.  Hist.  4,  XH,  p.  417,  1S73. 

2.  CRICETUS  CRICETUS  CANESCENS,   Nt-hrins 
1899.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  i. 

Near  Fexhe-Slms,  Belgium  (banks  of  the  Maas). 

3.  CRICETUS  CRICETUS  NEHRINGI,  Matschie 
1 90 1.    Sitz.  Ber.  Ges.  Nat.  Er.  Berlin,  p.  232. 

Slobosia,  Roumania. 

4.  CRICETUS  CRICETUS  RUFESCENS,   W-hrmg 
1899.    Sitz.  Ber.  Ges.  Nat.  Er.  Berlin,  p.  2. 

Tjubuk,  Ural  region. 

5.  CRICETUS  CRICETUS  ST.WROPOLICUS,  Satunm 
1907.    Tiflis  Mitt.  Kaukas.  Mus.  3,  p.  26. 

Village  Predteca,  Steppe  on  Kalaus  River,  Govt.  Stavropol,  Russia. 

6.  CRICETUS  CRICETUS  LATYCRANIUS,  Ogni-v 
1923.  Biol.  Isvestia,  i,  p.  no. 

Village  Cheremushka,  in  the  former  Nikolaersk  subdistrict  of  Saratov 
Gouv.  Russia. 

7.  CRICETUS  CRICETUS  TOMENSIS,  Ogncv 
1924.  Rodents  of  North  Caucasus,  p.  19. 

Rostov-on-Don,  S.  Russia. 

S.    CRICETUS  CRICETUS  FUSCIDORSiS,  ArLnropul., 

1932.    Trav.  Inst.  Zool.  Acad.  Sci.  Leningrad,  i,  p.  235. 
Semiretschyia,  U.S.S.R. 

(,.    CRICETUS  CRICETUS  POLVCHRU.MA,   Krulikovskiv 
191 6.    Bull.  Soc.  Oural.  Nat.  35,  p.  5. 

No  locality  given. 
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i.    CRICETUS  CRICETUS  BABYLONIUS,  Nehring 
Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  360. 

S.E. 

II.    CRICETUS  CRICETUS  TAURICUS,  Ognev 

1924.    Rodents  of  North  Caucasus,  Rostov-on-Don,  p.  19. 
Neighbourhood  of  Simferopol,  Crimea. 

Genus  31.    MESOCRICETUS,  Nehring 

1898.    MESOCRICETUS,  Nehring,  Zool.  Anz.  p.  494. 

Type  Species. — Cricetus  nigricans,  Brandt. 

Range. — Roumania,  Bulgaria;  Caucasus;  Syria;  N.-W.  Persia  (specimens 
in  B.M.);  Asia  Minor(?)  (probably  extreme  eastern  portion, 
Ararat). 

Number  of  Forms. — Six. 

Characters. — Like  Cricetus,  but  infraorbital  foramen  with  no  external 
plate,  the  foramen  nearly  evenly  rounded  on  outer  side,  the 

zygomatic  plate  narrowed.  Supraorbital  ridges  in  those  seen  less  prominent 
than  in  Cricetus,  though  in  one  case  (the  type  of  auratus)  they  tend  to  fuse  on 

the  forepart  of  the  braincase.  Palatal  foramina  relatively  shorter,  not  approach- 
ing the  toothrows.  Interparietal  small.  Bullae  relatively  large.  Palate  ex- 

tending behind  toothrows.  Pterygoid  fossae  deepened.  Incisors  very  broad. 

Mandible  as  in  Cricetus;  coronoid  process  if  anything  relativel)'  larger.  Upper 
cheekteeth  as  in  Cricetus,  but  the  pits  separating  each  pair  of  cusps  wider,  more 
important  features  of  normal  dentition,  and  apparently  isolated  more  or  less 

from  birth.  Lower  cheekteeth  as  in  Cricetus,  though  with  wear  in  the  few  speci- 
mens in  the  British  Museum  there  is  a  fairlv  constant  tendency  for  the  third 

molar  to  become  the  dominant  tooth,  and  for  M.i  to  become  the  smallest  tooth. 

This  is,  I  believe,  not  an  absolutely  constant  character. 

Mammae  more  or  less  continuous,  14-22  (Argyropulo).  It  is  interesting  to 
note  that  all  other  Hamsters  have  8  mammae,  according  to  this  author,  there 

being  no  intermediate  form  known  between  these  and  the  "  multimammate" 
condition  found  in  the  present  genus.  Large  cheekpouches  present.  The  male 
genital  organs  differ  from  those  of  Cricetus,  according  to  Argyropulo,  though 
more  resembling  Cricetus  apparently  than  Cricetulus.  Ear  relativelv  large; 
form  thickset;  limbs  short,  and  feet  very  small.  Digits  unreduced;  plantar 

pads  6.  Tail  extremely  shortened  (more  so  than  in  other  Palaearctic  genera). 
Colour  pattern  usually  not  so  well  marked  as  in  Cricetus.  Head  and  body  about 

120  mm.  in  fully  adult,  or  up  to  185  or  more  (according  to  Vinogradov  up  to 
280). 

Hamsters  of  this  kind  are  interesting  captivity  subjects,  and  for  their  size 
show  certain  intelligence  (perhaps  more  restlessness  than  actual  thought). 
Unfortunately  it  is  almost  impossible  for  them  to  be  taught  not  to  bite.  They 
arc  keen  climbers  in  a  cage  and  can  evidentlv  fall  from  almost  anv  height  within 

reason  without  coming  to  harm.    I  once  saw  one  fall  Hat  on  his  back  from  a 



Fig.   26.    Mesocricetus  newtoni,  Nehring. 

B.M.  No.  i2.Q.i;.i7,  V;       2*. 

Fig.  27.    Mesockicetus  newtoni,  Nchring 

B.M.  No.  12. Q. 12. 17.  '  •.       ̂ i- 
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bridge  which  must  have  been  quite  five  times  his  own  height;  I  was  convinced 
that  he  was  killed,  but  he  got  up  almost  at  once,  apparently  suffered  not  the 
slightest  harm,  and  lived  on  for  a  year,  being  ultimately  killed  in  a  fight  with 
his  wife !  They  will  never  bother  to  climb  down  when  they  have  reached  the 
top  of  a  cage,  but  just  dive  or  throw  themselves  on  to  whatever  happens  to  be 
below.  They  are  quarrelsome  to  a  degree,  and  it  is  a  very  difficult  thing  to  keep 
two  or  more  together  for  any  length  of  time  without  a  fatal  fight  occurring. 

Fig.  28.    Mesocricetus  newtoni,  Nehring. 
Cheekteeth:  B.M.  No.  6.5. 17. i,  o  ;  x  13. 

They  have  amazing  powers  of  recovery ;  I  once  saw  one  with  her  throat  gashed 
open,  but  this  healed  up  in  a  matter  of  a  few  days.  Two  and  a  half  years 
seems  to  be  the  extreme  length  of  life  for  these  Hamsters;  after  this  time  they 
curl  up  and  die  of  old  age,  or  so  has  been  my  experience. 

The  cheekpouches  are  used  a  great  deal,  and  will  apparently  take  pieces  of 

food  half  as  big  as  the  animal's  head;  at  such  times  the  swelling  caused  by  the 
food  may  reach  down  to  the  animal's  waist.  They  are  prodigious  breeders,  as  is 
well  known;  the  period  of  gestation  is  only  eleven  days,  and  the  young  appear 
to  take  solid  food  in  a  fortnight,  and  to  be  fully  adult  at  eleven  weeks  if  not 
before.  They  are  naked  at  birth,  but  hairy  covering  is  developed  about  the 
sixth  day;  the  mother  carries  them  about  in  her  mouth  like  a  cat  with  kittens, 
which  is  a  very  amusing  sight.  The  cheekpouches  are  usually  emptied  by  the 
paw  being  pressed  against  the  cheek,  and  brought  forward.  (These  notes  are 
based  on  auratus.) 

Forms  seen:  auratus,  brandti,  koenigi,  newtoni,  nigricans. 
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The  forms  represented  in  London  seem  to  me  to  be  referable  to  two  species, 
namely,  (i)  auratiis,  light  brown  above,  and  with  no  black  marking  below,  or  this 

scarcely  developed;  and  (2)  a  darker  species,  with  black  markings  apparent 
below,  for  which  the  oldest  name  would  be  raddei;  raddei  would  thus  include  all 

forms  except  aiiratus.  However,  as  I  have  no  types  except  aiiratiis,  I  follow  the 
classification  of  Argyropulo,  who  retains  three  species.  He  states  that  nezvtoni  is 

doubtfullv  distinguishable  from  awatus;  but  specimens  in  the  B.M.  are  not  in 
the  least  like  auraliis,  but  very  similar  to  ruddii.  Aharoni  states  the  form  hraiidti 

is  a  race  of  raddei;  Argyropulo  refers  it  to  auralus. 

List  ok  Named  Forms 

1.  MI-SOCRICKTUS  AURATl'S  ALRATL^S,  Watcrhousc- 
1840.    Ann.  Map.  Nat.  Hist.  IV,  p.  445. 

.Aleppo,  Syria. 

2.  MESOCRICETUS  AURATUS  BRANDTI,   Nihnna 

1S98.     Zonl.  Anz.  XXI,  p.  331. 
Gouv.  Tiflis,  Transcaucasia.    A  race  of  raddei  according  to  Aharoni. 

Specimens  in  B.M.  resemble  races  of  raddei,  and  not  atiraUis. 
Synonym:   koenigi,  Nehring,  1900,  Zool.  Anz.  XXIII,  p.  301.    Cauca- 

sus;   Kasikoporan  on  Tandurek-tschai,  Gouv.  Eriwan. 

1;.    MESOCRICETLS  RADDEI   RADI^i;!,   Ntlirin- 
1894.    Zool.  .Anz.  XVIII,  p.  148. 

Daghestan,  Caucasus. 

4.  MES0CRICE:TUS  RADDEI   NFGRICULUS.  Nchrinu 

iSgS.    Zool.  .'Xnz.  XXI,  p.  495. 
Mountains  of  middle  part  of  N.  Caucasus. 
Synonym:   nigricans,    Brandt.    1832,  Menetries  Cat.  Rais.   p.   22,  Asia 

Minor;    not  of  Lacepede. 

5.  Mi:sOCRICETl'S  RADDEI  AVARICL'S,  ( )mux  S:  Heptner 
1927.    .■\nn.  Mag.  Nat.  Hist.  9,  XIX,  p.  142. 

Near  Village  Aoul,  Khumsakh,  .A\  arsky  district.  Daghestan,  Caucasus. 

I,.    MESOCRICETUS  NEWTONI,  Nehr.ng 

1S9S.    Zool.  Anz.  XXI,  p.  329. 
Schumla,  E.  Bulgaria. 

Genus  32.    MYSTROMYS,  Wagner 

1S41.    My.stromys,  Wagner,  Arch,  fiir  Nnturg.  p.  132. 

Type  Species. — Mystroniys  nlhlfics,  Wagner  =^ O/om's  alhicaudalns.  Smith. 

Range.— Southern  .Africa;  Albany  district.  Natal,  Transvaal;  (?)Tanganyika. 

Ni'MBER  OE  Forms. — Three. 

Characters. — Skull  of  the  same  general   form   as  the   South   American 

Atdiscomvs,  hut  rather  more  constricted  in  the  interorbital 

region,  this  constriction  carried  further  backwards,  so  that  the  braincase  appears 
shortened.    Supraorbital   ridges  faintly  apparent   in   old   animals.     Zygomata 
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widely  spreading.  Zygomatic  plate  almost  straight  anteriorly.  Palate  extending 
slightly  behind  level  of  last  molars.  Incisive  foramina  reaching  toothrows. 

When  cut  the  upper  cheekteeth  have  a  pattern  of  more  or  less  opposite  cusps 
and  slanting  folds;  si.x  cusps  in  M.i,  but  the  front  pair  fusing  in  the  adult; 
no  subsidiary  ridges  in  the  main  folds;  the  folds  are  two  each  side  M.i,  two  outer, 

one  inner  M.z,  as  usual;  the  cusps  retained,  and  the  pattern  not  becoming 
truly  prismatic,  until  old  age,  when  the  pattern  tends  to  resemble  that  of 
Phyllotis,  being  nearly  a  series  of  transverse  plates.  The  folds  in  the  moderately 
young  animal  are  well  open,  and  suggest  Cricetus,  but  the  whole  pattern  is 
widely  different,  being  simpler,  lacking  isolated  pits  between  the  cusps,  etc. 
M.3  is  strongly  reduced.  In  the  lower  series,  M.3  is  small;  the  cusps  are 
originally  prominent;  M.i  has  originally  two  outer,  three  inner  folds,  but  some 
of  these  are  lost  in  the  adult;  M.2  with  two  folds  each  side  originally;  M.3  with 
one  each  side.  Coronoid  process  of  mandible  well  developed.  The  bullae  are 
moderately  large. 

External  form  thickset,  with  very  soft  fur,  relatively  large  ear;  sole  partly 
haired ;  foot  narrow,  rather  short ;  tail  in  all  seen  either  under  half  head  and  body 
length  or  just  exceeding  this  measurement  in  a  few,  well  haired ;  no  cheekpouches 
(St.  Leger).    In  the  form  lotigicaiidatus,  the  tail  as  described  is  not  shortened. 

Remarks. — I  am  entirely  at  a  loss  to  suggest  the  relationships  of  this  genus, 
which  seems  not  only  isolated  from  the  Palaearctic  and  Neo- 

tropical genera,  but  to  have  no  marked  generic  characters,  making  it  exceptionally 
difficult  to  place  in  the  key.  It  might  be  remotely  related  to  the  Cricetus 
series ;  or  it  might  be  equally  a  member  of  the  PhvUotis  series.  It  is  one  of  those 

unfortunate  genera  which  starts  life  in  one  section  of  my  key,  and  grows  up 
into  another! 

Forms  seen :  alhicaudatus,  fumosus. 

List  of  Named  Forms 

1.  MYSTROMYS  .4LBIC.AUD.\TUS  .^LBICAUD.^TUS,  Smith 

1834.    South  Afr.  Quart.  Joum.  ii,  p.  148. 
.Albany  district,  S.  .-Xfrica. 
.Synonym:   olbipes,  Wagner,  1841,  Arch,  fiir  Naturg.  p.  132.    S.  Africa. 

lanitginosiis,  Lichtenstein,  1842,  Verz.  Samml.  Kaffernlande, 

p.  10. 2.  MYSTROMYS  ALBICAUDATUS  FUMOSUS,  Thomas  &  Schwann 

1905.    Proc.  Zool.  Sec.  London,  i,  p.  137. 
Wakkerstroom,  Transvaal. 

3.  MYSTROMYS  LGNGICAUDATUS,  Noack 
1887.    Zool.  Jahrb.  ii,  p.  246. 

Gonda,  N.W.  Tanganyika. 

Genus  33.    HESPEROMYS,  Waterhouse 

1839.    Hesperomys,  Waterhouse,  Zool.  Voy.  Rcagle,  Mamm.  p.  75. 
1837.    Calomvs,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  21.  (Mus  bimaculatus.    Xot 

of  Gcoffroy  &  D'Orbigny);  see  Thomas,  .Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.   141, 
1916. 
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11)26.    Par.\lomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  315.    (P/iyllotis gerhilliis. 
Thomas.)    Valid  as  a  subgenus. 

Type  Species. — Mus  bimactdatus,  Waterhouse. 

Range. — South  America:  Peru,  Bolivia,  Paraguay,  Uruguay,  S.-E.  Brazil 
(Minas  Geraes),  and  Central  and  Northern  Argentina  (Buenos 

Aires,  Jujuy,  Cordova,  etc.). 

Number  of  Forms.  — Twenty-five. 

Characters. — Skull  with  zygomatic  plate  strongly  cut  back  above;  supra- 
orbital ridges  not  or  scarcely  marked;  palate  continuing 

behind  last  molars,  and  usually  with  lateral  pits;  interparietal  well  developed; 
zygoma  slender,  jugal  short;  coronoid  process  well  developed;  incisive  foramina 
penetrating  between  front  molars. 

Upper  cheekteeth  usually  cuspidate,  very  rarely  taking  on  a  laminate  or 
slightly  prismatic  appearance;  no  subsidiary  ridges  traceable  in  the  main  outer 
folds,  normally  Al.i  with  usually  six  cusps,  though  the  anterior  pair  may  tend 

to  fuse.  As  compared  with  a  simple-toothed  Feromyscus,  the  pattern  while 
generally  similar  differs  in  the  fact  that  the  cusps  tend  less  to  be  alternating; 
but  the  folds  are  strongly  curved  backwards,  and  rather  deep,  as  in  Peromyscus 
and  unlike  Akodon.  M.3  moderately,  or  sometimes  considerably,  reduced. 

Lower  cheekteeth:  M.3  more  or  less  S-shaped;  M.i  with  six  cusps  and  postero- 
internal heel,  the  folds  separating  these  deep,  the  cusps  more  alternating  than 

in  the  upper  series;  M.2  with  four  cusps  and  posterointernal  heel.  In  the  upper 
molars,  there  are  two  folds  each  side  of  M.i,  and  two  outer,  one  inner  in  M.2. 

The  large  species  fecmidits  and  veniistiis  while  agreeing  with  the  majority 
of  the  genus  in  external  characters  seem  in  cranial  and  dental  characters  to 
lead  straight  into  Graomys. 

Mammae  variable:  2 — 2  =  8  or  3 — 2  =  10  or  a  continuous  series  totalling  14 

(5 — 2  =  14  given  for  some  species);  evidently  not  constant,  and  differing  some- 
times in  specimens  of  the  same  species.  Form  Mouselike;  feet  narrow,  usually 

with  D.5  of  hindfoot  noticeably  reduced;  ear  prominent,  but  not  as  enlarged  as 
is  usual  in  Graomvs  or  normal  Phyllotis;  tail  moderately  haired,  usually  a  little 
shorter  than  head  and  body,  never  much  longer.  Fur  usually  not  specially 

thick,  but  lepidus  is  a  very  soft-furred  form.  I'he  tail  is  less  than  half  head 
and  body  in  this  species;  the  same  mav  be  noted  for  diicilla;  but  neither  are 

well-known  species. 
Paralomys  proposed  as  a  full  genus  for  the  Peruvian  species  i^erbillus 

differs  markedly  from  Hcsperomys  in  its  Gerbil-like  coloration;  D.5  in  the 
hindfoot  is  not  reduced;  the  soles  are  naked,  the  plantar  pads  normal.  Tail 

well  haired,  subequal  in  length  to  head  and  body;  ear  prominent.  Mammary 

formula  2 — 2  =8  (Gyldenstolpe).  Dentition  perhaps  a  little  more  specialized 
than  Hesperomvs  is  normally,  but  cusps  clear;  main  outer  fold  of  M.2  more 
widened  than  is  usual,  and  often  split  into  two  portions,  the  one  curving  forward, 

the  other  backward;  M.3  small;  M.2  with  antcroexternal  fold  nearly  or  com- 
pletely suppressed.  Cranial  characters  as  Hesperoiiiys.  I  do  not  think  the 

differences  enumerated  here  are  of  more  than  subgeneric  value,  and  the  species. 
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though  very  distinct,  seems  to  belong  in  dental  characters  with  Hesperomys 
rather  than  with  Eligmodontia  or  Phyllotis. 

The  mammary  formulas  given  by  Gyldenstolpe  are:  5 — 2  =  14  in  laucha 
musctiliniis  and  laucha  cortensis ;  2 — 2 = 8  in  tener ;  3 — 2  =  i  o  in  venustus ;  5 — 2  =  1 4 
in  fecundiis,  and  2 — 2  =  8  in  both  races  oi  frida.  It  is  apparently  unknown, 
however,  in  many  species.  H.  fecundiis  and  H.  expulsus  are  the  largest  species 
(over  120  in  type  specimen);  others  are  usually  under  115,  often  under  100. 

Forms  seen;  argtirus,  boliviae,  bimaculatiis,  callosus,  callidus,  carillus,  cordo- 
vensis,  cortensis,  ducilla,  expulsus,  fecundus,  frida,  gerbillus,  gracilipes,  lepidus, 
rnarcarum,  miurus,  iiiurirulus,  murillus,  musculinus,  sorella,  tener,  venustus. 

List  of  Named  Forms 

Subgenus  Hesperomys,  Waterhouse 
1.  HKSPEROMYS  BIXLACULATUS  BIMACULATUS,  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  18. 
Maldonado,  Uruguay. 

2.  HESPEROMYS  BIMA.CULATUS  BONARIENSIS,  Osgood 
1933.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  14. 

Torrecita,  Province  of  Buenos  Aires,  Argentina. 

3.  HESPEROMYS  CALLOSUS  CALLOSUS,  Rengger 
1830.    Saugethiere  von  Paraguay,  p.  231. 

Rio  Paraguay,  north  of  Villa  Real,  Paraguay. 

4.  HESPEROMYS  CALLOSUS  BOLIVIAE,  Thomas 

1901.  Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  253. 
Rio  Solocame,  Central  Bolivia. 

5.  HESPEROMYS  CARILLUS  CARILLUS,  Thomas 

1902.  Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  133. 
Choro,  Rio  Secure,  Central  Bolivia. 

6.  HESPEROMYS  CARILLUS  ARGURUS,  Thomas 
191 9.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  130. 

Abrapampa,  Jujuy  Province,  N.-W.  Argentina. 
7.  HESPEROMYS  CARILLUS  MARCARUM,  Thomas 

1917.    Smiths.  Misc.  Coll.  LXVIII,  no.  4,  p.  i. 
Lauramarca,  Cuzco  district,  Peru. 

8.  HESPEROMYS  DUCILLA,  Thomas 
1901.    .\nn.  Mag.  Nat.  Hist.  7,  VII,  p.  182. 

San  Antonio,  Lake  Titicaca,  S.-E.  Peru. 

0.    HESPEROMYS  EXPULSUS,  Lund 
1841.    K.  Danske.  Vidensk.  Selsk,  Afhandl.  VIII,  p.  280. 

Lagoa  Santa,  Rio  das  Valhas,  S.-\V.  Minas  Geraes,  E.  Brazil. 

10.    HESPEROMYS  FECUNDUS,  Thomas 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  321. 
Tablada,  Tarija  district,  S.  Bolivia. 

1..    Hi:SPEROMYS  FRIDA  FRIDA.  Thomas 

1917.    Smiths.  Misc.  Coll.  LXVIII,  no.  4,  p.  i. 
Chospyoc,  Cuzco  district,  Peru. 
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12,    HESPKROMYS  FRIDA  AIIL'Rl  S,  Thomas 
1926.    Ann.  Mag.  Nat.  Hist.  <i,  XVII,  p.  314. 

Yana  Mayo,  Rio  Tarn-.a,  Junin  district,  Peru. 

i_V    HESPEROMYS  GRACILIPES.  Waterhouse 

1S37.    Proc.  Zool.  See.  London,  p.  10. 

Bahia  Blanca,  Soutli  Buenos  .Aires  Province,  S.-E.  Argentina. 

14.  HESPI:R()MYS  LAUCHA   LALCHA.   Desmarest 

1819.    Xouv.  Diet.  Hist.  Nat.  XXIX,  p.  65. 
Buenos  Aires,  E.  Argentina. 

15.  HESPEROMYS  LAUCHA  CORTENSIS,  Thomas 

1920.  Ann.  Mag.  Nat.  Hist.  9,  V,  p.  190. 

Jujuy  City,  N.-W.  Argentina. 

ih.    HESPEROMYS  L.A.UCHA  ML'SCULINL'S.  Thomas 
1913.    .Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  13S. 

Maitnara,  Central  Jujuy.  N.-W.  Argentina. 

17.    HESPERC^MYS  EEPIDL'S,  Thomas 
18S4.    Proc.  Zool.  Soc.  London,  p.  454. 

Junin,  Lima  district.  Central  Peru. 

i.S.    HESPEROMYS  MURICUEL'S.  Thomas 
1921.  Ann.  Mag.  Nat.  Hist.  9,  VHI,  p.  623. 

San  Antoniu,  Rio  P.irapiti,  S.-E.  Bolivia. 

1.1.    HESPEROMYS  MCRILIA'S  ML'RILLUS.  Thomas 
1916.    Ann.  Mag.  Nat.  Hist.  S,  XVII.  p.  183. 

La  Plata  City,  Buenos  .Aires  Province,  E.  .Argentina. 

20.  HESPEROMYS  Ml  RIELUS  CORDOVENSIS,  Thomas 

1916.    Ann.  Mag.  Nat.  Hist.  8,  XVH,  p.  184. 
Yacanto,  Sierra  de  Villa  Dolores,  Cordova  Province,  Central  Argentina. 

21.  HESPEROMYS  SORELLA,  Thomas 

1900.    Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  297. 
South  of  Huamachuca,  N.-W.  Peru. 

22.  HESPEROMYS  TICNER,  Wiimc 

1SS7.    E.  Museo  Lundii,  i,  no.  3,  p.  15. 

Lagoa  Santa.  Rio  das  Velhas,  S.-W.  Minas  Cieraes,  V-.  Brazil. 

2j.    HESPEROMYS  VEXLSTLS  VENUSTUS.  Tliomas 

1894.    .Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  359. 

Cosquin,  Cordova  Province,  Central  Argentina. 

24.  HESPEROMYS  VENUSTUS  CAELIDUS,  Thomas 

1916.    Ann.  Mag.  Nat.  Hist.  8,  XVH,  p.  182. 

Goya,  Corrientes,  E.  Argentina. 

Subgenus  ParaloDixi,  Tlumias 
25.  HESPEROMYS  GERBILLUS,  Thom.as 

1900.    Ann.  Mag.  Nat.  Hist.  7,  V,  p.  151. 

Piura,  N.-W.  Peru. 
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Genus  34.    ELIGMODONTIA,  Cuvier 

1837.    ELIGMODONTIA,  Cuvier,  Ann.  Sci.  Nat.  Zool.  2,  VII,  p.  168. 

Typr  Species. — Eligmodontia  typus,  Cuvier. 

Range. — Bolivia,  Argentina,  Patagonia. 

Number  of  Forms. — Six. 

Characters. — Skull  with  no  supraorbital  ridges;  braincase  rather  broad; 
zygoma  slender.  Bullae  relatively  large.  Zygomatic  plate 

and  palate  as  Hesperomys.  Pterygoid  fossae  shallow.  Coronoid  process  of 
mandible  strongly  reduced.  Dentition  with  more  prismatic  effect  in  the 

majority  of  specimens  than  in  Hesperomys;  M.3  often  very  reduced,  and  simpler; 

folds  of  teeth  tending  to  be  more  open.  In  age,  the  pattern  may  be  Phxllotis- 
like. 

Mammae  2 — 2  =  8.  Tail  subequal  in  length  to  head  and  body,  or  longer 
than  this  measurement;  relatively  well  haired;  hindfoot  narrow,  with  D.5  long; 

"Palms  and  soles  hairy;  in  the  former,  the  outer  part  is  occupied  by  two  large 
hairy  cushions,  the  anterior  of  which  bears  two  outer  digital  pads,  and  the 
posterior  the  outer  carpal  pad  as  quite  inconspicuous  smooth  places  on  otherwise 
hairy  surface  ...  of  the  two  cushions,  the  posterior  is  the  largest  and  most 

conspicuous.  Soles  also  with  hairy  cushions,  the  posterior  solepad  obsolete" 
(Thomas).    Ear  prominent. 

This  is  not  a  well  differentiated  genus,  the  exact  position  of  which  I  am  not 
certain.    The  size  is  small,  usually  under  100  head  and  body. 

Forms  seen:  elegans,  hirtipes,  jucimdus,  inoreni,  marica,  "pamparum,"  typus. 

List  of  Named  Forms 

1.  ELIGMODONTIA  ELEGANS,  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  19. 
Bahia  Blanca,  S.  Buenos  .-Vires  Province,  S.-E.  Argentina. 
Synonym:   morgani,  Allen,    1901,  BulL  .\mer.   Mus.   Nat.  Hist.  XIV, 

p.  409.    Patagonia;   Basaltic  Canons  south-east  of  Lake Buenos  Aires. 

morgani  pampartim,  Thomas,   1913,  Ann.  Mag.  Nat.  Hist. 
8,  XII,  p.  572.    Bahia  Blanca,  Argentina. 

2.  ELIGMODONTIA  HIRTIPES  HIRTIPES,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  225. 
Challapata,  Lake  Poopo,  Bolivia. 

3.  ELIGMODONTIA  HIRTIPES  JUCUND.\,  Thomas 
1919.    Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  131. 

Abrapampa,  Jujuy,  N.-W.  Argentina. 

4.  I'LIGMODONTIA  .MARICA,  Thomas 
1918.    .Ann.  Mag.  Nat.  Hist.  9,  II,  p.  483. 

Chumbicha,  Catamarca  Province,  N.-\V.  .Argentina. 
5.  KLKIMODONTIA  MORENI,  Thomas 

1896.    Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  307. 
Chilccito,  Rioja  Province,  W.  Argentina. 

15 — Living  Rodents — II 
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6.    ELIGMODONTIA  TYPUS,  Cuvicr 

1S37.    Ann.  Sci.  Nat.  Zool.  2,  VII,  p.  16S. 
Corrientes,  E.  Argentina. 

Genus  35.    GRAOMYS,  Thomas 

igid.    Gr.^omvs,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.  141. 

Type  Species. — Miis  (PhyUotis)  griseoflavus,  Waterhouse. 

Range. — South  America:  Bolivia,  Paraguay,  Argentina,  Patagonia. 

Number  of  Forms. — Ten. 

Characters. — Skull  differing  from  PhyUotis  in  that  the  supraorbital  ridges 

are  generally  developed,  and  the  interorbital  region  is  com- 
paratively broad,  and  evenly  divergent  backwards  from  behind  the  anterior 

zygomatic  root;  frontals  relatively  broad.  Zygomatic  plate  concave  anteriorly, 
and  sharply  cut  back  above.  Palate  and  incisive  foramina  about  as  PhyUotis. 
Bullae  relatively  large.  Coronoid  process  rather  short.  Dentition  in  the 

majority  like  that  of  PhvUotis  (below).  M.2  usually  with  clear  traces  of  antero- 
external  fold,  as  in  subgenus  Aidiscomys.  The  cusps  are  not  well  marked,  and 

the  teeth  agree  with  PhyUotis  in  being  much  more  flatcrowned  than  is  normal 
in  Hesperoniys.  In  all  these  genera,  however,  there  is  certain  individual  variation, 
which  makes  their  classification  excessively  difficult. 

Mammae  2 — 2  =  8.  Tail  fully  haired,  often  slightly  pencilled  terminally, 
and  usually  much  longer  than  head  and  body.  Sole  naked;  digits  normal; 

ear  as  a  rule  very  prominent.  Size  moderately  large;  normally  well  over  100 
head  and  body. 

Remarks. — Should  perhaps  be  considered  as  a  subgenus  of  PhyUotis  only, 
but  the  cranial  characters  seem  quite  constant,  and  differentiate 

clearly  between  the  two  genera. 
Forms  seen:  chacoensis,  cacliinus,  centiaUs,  domorum,  cditliae,  griscofliniis, 

lockzvoodi,  mediiis,  taterona. 

List  of  Named  Forms 

1.  GRAOMYS  EDITHAE,  Thomas 

iijig.    .A.nn.  Mag.  Nat.  Hist,  g.  III,  p.  495. 
Otro  Cerro,  Catamarca  Province,  N.-W.  Argentina. 

2.  GRAOMYS  GRISEOFL.'VVU.S  GRISEOFLAVUS,  Waterhouse 

1837.    Proc.  Zoo!.  Soc.  London,  p.  28. 
Mouth  of  Rio  Negro,  N.  Patagonia. 

3.  GRAOMYS  GRISEOFLAVUS  CACHINUS,  Allen 
mo  I.     BuU.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  409. 

Upper  Rio  Cachi,  Salta  Province,  N.-W.  Argentina. 

4.  ORAOMYS  GRISEOFLAVUS  CENTRALIS,  Thomas 
iqoz.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  240. 

Cruz  del  Eje,  Cordova  Province,  Central  Argentina. 
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5.  GRAOMYS  GRISKOl  LAVUS  CHACOENSIS,  Allen 
1901.  Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  408. 

Waikthlatingwayalwa,  N.  Chaco,  Paraguay. 

6.  GRAOMY.S  GRISKOFLAVUS  DOMORUM,  Thomas 

1902.  Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  132. 
Tapacari,  N.  Bolivia. 

7.  GRAOMYS  HYPOGAEUS.  Cabrera 
1934.    Notas.  Prelim.  Mus.  La  Plata,  3,  p.  124. 

Catamarca,  Argentina. 

8.  GRAOMYS  LOCKWOODI,  Thomas 

1918.  .\nn.  Mag.  Nat.  Hist,  g,  I,  p.  187. 
Manuel  Elordi,  Vermejo,  Salta  Province,  N.-W.  .\rgentina. 

g.    GRAOMYS  MEDIL'S,  Thomas 
1919.  Ann.  Mag.  Nat.  Hist.  9,  III,  p.  494. 

Chumbicha,  Catamarca,  N.-W.  Argentina. 

10.    GRAOMYS  TATERON.A,  Thomas 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  320. 
Tablada,  Tarija  district,  S.  Bolivia. 

Genus  36.    PHYLLOTIS,  Waterhouse 

1837.    PHYLLOTIS,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  28. 
1915.  AULISCOMYS,  Osgood,  Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  13,  p.  100.   (Reith- 

rodon  pictiis,  Thomas.)    Valid  as  a  subgenus. 
1916.  Galenomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.  143.  (Pliyllotis  garleppii, 

Thomas.)    Valid  as  a  subgenus. 

Type  Species. — Mus  darwinii,  Waterhouse. 

Range. — South  America:  Ecuador,  Peru,  Bolivia,  Chile,  Argentina,  south 
to  Southern  Patagonia. 

Number  of  Forms. — Thirty-six. 

Characters. — Nasals  long,  broad,  often  broadened  anteriorly  to  a  certain 
degree;  interparietal  well  developed;  strong  interorbital 

constriction  is  present,  and  supraorbital  ridges  scarcely  developed;  interorbital 

region  not  evenly  divergent  backwards.  Normally  the  zygomata  are  not  widely 

spreading.  The  type  of  nogalaris  is  a  partial  exception  to  this  character,  how- 
ever, and  forms  a  connecting  link  with  Auliscomys;  also  the  supraorbital  ridges 

are  more  apparent  in  this  species.  Zygomatic  plate  cut  sharply  back  above; 
palate  and  incisive  foramina  as  in  Hesperomys;  zygoma  slender;  bullae  not 
enlarged.  The  cheekteeth  are  more  or  less  flat  when  cut,  so  far  as  seen,  and  tend 

to  take  on  a  more  prismatic  appearance  than  in  Hesperomys,  with  the  cusps  not 

apparent;  in  the  adult  of  the  majority  of  the  species,  the  upper  molars  wear  down 
more  or  less  to  a  pattern  of  transverse  plates,  with  two  folds  each  side  of  .M.i,  and 

one  each  side  of  M.2  and  M.3  (i\1.2  lacking  the  usual  anteroextcrnal  fold,  and 
M.3  with  the  folds  tending  to  isolate  as  islands).  The  outer  fold  of  .M.2  may  be 
enlarged.  The  folds  alternate  much  less  than  in  Sigmodon  and  Holochilus,  and 

arc  altogether  weaker,  and  there  is  little  tendency  for  closed  triangles  to  be 
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formed,  and  the  folds  are  as  a  rule  more  open.  The  molars  are  less  Microtine 

and  strongly  prismatic,  and  less  hypsodont  than  in  Chinchilhda  and  Andinomvs, 

the  dentition  being  altogether  weaker.  But  one  species,  P.  xaiithopvgiis,  appears 
to  be  advancing  in  the  direction  of  these  two  genera;  it  is  more  prismatic  than 
the  majority.  jM.3  is  of  medium  size  in  the  genus.  P.  amicus  is  the  least 

hypsodont,  most  Hesperomys-Uke  species  in  dentition,  but  the  difference  between 
it  and  Hesperomvs  appears  quite  well  marked.  Lower  teeth :  M.  i  with  two  inner, 
and  two  outer  persistent  folds,  and  usually  a  small  posterointernal  fold;  M.2 

with  one  persistent  inner  fold,  and  one  outer  one;  also  occasionally  an  antero- 
external  fold  (much  reduced),  and  sometimes  a  minute  posterointernal  one. 

Cusps  much  less  marked  than  in  Hesperomvs,  and  a  strong  tendency  for  the 

teeth  to  become  flatcrowned.  M.3  lower  simple,  w'ith  one  well-marked  outer 
fold,  and  a  very  shallow  anterointernal  one  which  may  wear  out.  Upper 
incisors  plain. 

Mammae  2 — 2  =  S.  Tail  usually  longer  than  head  and  body,  sometimes 
extremely  so;  feet  normal,  with  fifth  digit  hindfoot  not  reduced;  fur  soft;  ear 

large,  sometimes  extremely  so.    (These  notes  based  on  the  typical  subgenus.) 

AULISCOMYS  (Bolivia,  Peru,  Argentina,  and  to  South  Patagonia)  was  pro- 
posed as  a  subgenus  of  Phyllotis  by  Osgood.  The  skull  has  more  widely 

spreading  zygomata  than  in  normal  Phyllotis,  and  the  interorbital  region  is 

usually  more  constricted.  Incisors  slightly  pro-odont,  and  may  be  very  faintly 
grooved,  or  plain.  Palate  as  in  Phvllotis.  Cheekteeth  essentially  as  in  normal 
PhvUoiis  as  a  rule,  occasionally  rather  more  prismatic;  the  anteroexternal  fold 
of  M.2  usually  less  reduced;  M.3  tending  sometimes  to  be  rather  less  reduced. 
Tail  proportionately  shorter  than  is  usual  in  Phyllotis;  of  medium  length,  or 
in  sublimis  and  letiairus  strongly  reduced,  little  over  50  per  cent  of  head  and 
body. 

This  group  was  transferred  by  Thomas  to  Eimeomys  as  a  subgenus.  But 
the  molars  of  all  Auliscomys  seen  are  of  Phvllotis  type,  and  quite  different  from 

the  rather  highly  specialized  Holochiliis-like  type  found  in  Euneomys,  in  which 
the  folds  are  oblique,  deep,  and  narrow;  the  grooving  of  the  incisors  is  variable 
and  when  present  very  weak  in  Auliscomys;  and  the  palate  posteriorly  is  as  in 
Phyllotis,  not  Euneomys;  while  as  noted  P.  noiialaris  is  intermediate  in  cranial 
characters  between  Auliscoruys  and  Phyllotis,  though  certainly  Auliscomys 
resembles  Euneomys  in  cranial  characters.  There  seems  not  the  slightest  need 

to  give  Auliscomys  generic  rank,  as  has  been  done. 
Galenomys  is  based  on  one  very  little  known  form,  of  which  there  is  only 

one  broken  skull  in  London;  it  seems  a  very  distinct  type,  and  perhaps  might 
be  given  generic  rank.  The  soles  are  partly  haired  (usually  naked  in  Phyllotis 
and  Auliscomys);  the  tail  is  very  shortened,  being  only  about  30  per  cent  of 
head  and  body  length;  the  zygoma  is  narrow,  but  rises  rather  abruptly  anteriorly 

to  a  considerable  height.  The  incisors  are  rather  pro-odont,  but  plain;  the 
cheekteeth  are  as  in  Phvllotis. 

In  the  typical  subgenus  Phyllotis,  P.  amicus  and  allies  would  probably  form 
a  species  group,  characterized  by  very  small  size,  very  long  tail  and  large  ears, 
and  relatively  brachyodont  teeth;  on  dental  characters  probably  xanthopygus 
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would  also  have  to  be  regarded  as  type  of  a  species  group.  According  to 
Gyldenstolpe,  osilae,  oreigemis,  and  elegantulus  are  allied  to  amicus. 

P.  amicus  and  allies  arc  usually  under  too  mm.  head  and  body  length;  the 
other  species  usually  exceed  this  measurement.    (To  about  150  mm.) 

Forms  seen :  amlitim,  ahrucodon,  alsus,  amicus,  arenarius,  holiviensis,  darmnii, 
elegantulus,  flavidior,  garlcppii,  haggardi,  leucurus,  limalus,  lutescetis,  maritimus, 

montanus,  micropus,  melanius,  magister,  nogalaris,  posticalis,  pictus,  ricardulus, 

suhhtms,  stetwps,  tucumamis,  raccarum,  u-olffsohtii ,  xautliopvgus. 

List  of  Named  Forms 

Subgenus  Phyllotis,  Waterhouse 

1.  PHYLLOTIS  .ABROCODON,  Thomas 

1926.    Ann.  Mag.  Nat.  Hist.  9,  XVII,  p.  316. 
Oroya,  Lake  Junin,  Central  Peru. 

2.  PHYLLOTIS  .AMICUS  .'\MICUS,  Thomas 
1900.    Ann.  Mag.  Nat.  Hist.  7,  V,  p.  355. 

Tolon,  Cajamarca  district,  N.-\V.  Peru. 

3.  PHYLLOTIS  .AMICLS   MARITIMUS,  Thomas 

1900.    Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  296. 
Eten,  N.-W.  Peru. 

4.  PHYLLOTIS  .A.MICUS  MONTANUS,  Thomas 

1900.    Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  297. 
Rio  Ustihe,  Uramarca,  N.-W.  Peru. 

5.  PHYLLOTIS  ANDIUM   .A.XDIUM,  Thomas 

1912.    .^nn.  Mag.  Nat.  Hist.  8,  X,  p.  409. 
Caiiar  Province,  Central  Ecuador. 

6.  PHYLLOTIS  ANDIUM  STENOPS,  Osgood 
1914.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  12,  p.  165. 

Rio  Utcubamba,  Chachapoyas,  N.  Peru. 
(According  to  Thoinas  a  synonym  of  a.  andium.) 

7.  PITi'LLOTIS  ANDIUM  TAMBORUM,  Osgood 
1914.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  12,  p.  165. 

Tambo  Carrizal,  east  of  Balsas,  N.  Peru. 

8.  PHYLLOTIS  ARENARIUS,  Thomas 

1902.    .\nn.  Mag.  Nat.  Hist.  7,  IX,  p.  224. 
Uyuni,  Potosi,  Central  Bolivia. 

9.  PHYLLOTIS  DARWINH  DARWIN!!.  Waterhouse 
1837.    Proc.  Zool.  Soc.  London,  p.  28. 

Coquimbo,  Central  Chile. 
SynonjTn:    dolichonyx.  Philippi,  1900.  An.  Mus.  Nac.  d.  Chile,  i,  p.  58. 

Coquimbo  Province,  Chile. 
melanolis,     Philippi,     same     reference,     p.     39.    Atacama 

Province,  Chile. 

campestris,  Philippi,  same  reference,  p.  38.    Choapa,  Chile. 
dichrous,  Philippi,  same  reference,  p.   14.    Peine,  Santiago 

Province,  Chile. 
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(Phxilolis  daniinii  daruimi)   mollis,  Philippi,  same  reference,  p.  23.     Santiago  Province, 
Chile. 

illapelimis,  Philippi,  same  reference,  p.  2S.    lUapel,  Cliile. 

segethi,    Philippi,   same   reference,   p.    30.    Peine,    Santiago 
Province,  Chile. 

10.  PHYLLOTIS  DARWINII   LIJNLATUS,  Thomas 

1 912.    .Ann.  Mag.  Nat.  Hist.  8,  X,  p.  407. 
Chosica,  Lima  district,  W.  Peru. 

11.  I'HYLLOTIS  D.ARWIMI   I'OSTRALIS,  Thomas 

1912.    .Ann.  Mag.  Nat.  Hist.  8,  X,  p.  406. 

Galera,  south-west  of  Oroya,  Junin  district,  Peru. 

12.  PHYLLOTIS  DARWINII  VACCARLM,  Thomas 

1912.  Ann.  Mag.  Nat.  Hist.  8,  X,  p.  408. 
Los  Vacas,  Mendoza,  Argentina. 

13.  I'HYLLOTIS  DEFINTTUS,  Osgood 
IQ15.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  13,  p.  1S9. 

Macate,  north-east  of  Chimbote,  \V.  Peru. 

14.  I'HYLLOTIS  ELF.GANTULUS.  Thomas 
191 3.  -Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  139. 

Pallatanga,  Central  Ecuador. 

15      PHYLLOTIS  FRUTICICOLLS,  Anthony 

1922.    .Amer.  Mus.  Nov.  no.  32,  p.  i. 
Guachanama,  S.  Ecuador. 

i5.    PHYLLOTIS  FUSCUS,  Anthony 

1924.    .Amer.  Mus.  Nov.  no.  114,  p.  i. 

Contrayerbas,  Azuay  Province,  S.  Ecuador. 

17-    PHYLLOTIS  HAGGARDI,  Thomas 

1S98.    .Ann.  Mag.  Nat.  Hist.  7,  II,  p.  270. 
Mt.  Pichincha,  W.  Ecuador. 

i.S.    PHYLLOTIS  LUTESCENS,  Thomas 

1902.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  131. 

Choro,  Rio  Secure,  Central  Bolivia. 

I.).    PHYLLCJTIS  MAGISTER,  Thomas 

1912.  .\nn.  Mag.  Nat.  Hist.  8,  X,  p.  406. 

Arequipa,  S.  Peru. 

20.  PHYLLOTIS  MELANIUS,  Thom.is 

1913.  .Ann.  Mag.  Nat.  Hist.  8,  XI,  p.  407. 
Porvenir,  Bohvar  Province,  Central  Ecuador. 

21.  PHYLLOTIS  NOGALARIS,  Thomas 

1921.    .\nn.  Mag.  Nat.  Hist.  9,  VIII,  p.  611. 

Higuerilla,  Valle  Grande  Dept.  Jujuy,  N.-W.  .Argentina. 
22.  PHYLLOTIS  OREIGENUS,  Cahrera 

1926.    Rev.  Chilena  de  Hist.  Nat.  XXX,  p.  319. 

Laguna  Blanca,  Catamarca  Province,  N.-W.  .Argentina. 

23.  PHYLLOTIS  OSILAE,  Allen 

1901.    Bull.  Amer.  Mus.  Nat.  Hist.  XIV,  p.  44. 
Osila,  S.  Peru. 
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24.  PH\-LLOTIS  RICARDULUS,  Thomas 
1 91 9.    Ann.  Mag.  Nat.  Hist.  9,  III,  p.  493. 

Otro  Cerro,  Catamarca  Province,  X.-W.  .Argentina. 

25.  PHYLLOTIS  TUCUMANUS,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  X,  p.  408. 
Cunbre  de  Mala-mala,  Sierra  de  Tucuman,  Tucuman  Province,  N.-W. 

Argentina. 

26.  PHYLLOTIS  WOLFFSOHNI,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  131. 
Tapacari,  N.  Bolivia. 

27.  PHYLLOTIS  X.^NTHOPYGUS,  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  28. 
Santa  Cruz,  S.  Patagonia. 

Subgenus  Auliscomys,  Osgood 

28.  PHYLLOTIS  BOLIVIENSIS  BOLIVIENSIS,  Waterhouse 
1846.    Ann.  Mag.  Nat.  Hist,  i,  XVII,  p.  483. 

Potosi,  Central  Bolivia. 
Synonym:    zvaterhousii,    Trouessart,     1881,     Bull.     Soc.     Etudes    Sci. 

d'Angers  (1880)  fasc.  iii,  p.  138. 

2.).    PHYLLOTIS  BOLIVIENSIS  FLAVIDIOR,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  248. 
Bateas,  Caylloma,  S.  Peru. 

30.  PHYLLOTIS  DECOLORATUS,  Osgood 
1915.    Field.  Mus.  Nat.  Hist.  Zool.  ser.  X,  no.  13,  p.  191. 

Tirapata,  Puno  district,  S.-E.  Peru. 

31.  PHYLLOTIS  LEUCURUS,  Thomas 
1919.    .Ann.  Mag.  Nat.  Hist.  9,  IV,  p.  129. 

La  Lagunita,  Maimara,  Jujuy,  N.-VV.  Argentina. 

32.  PHYLLOTIS  PICTUS,  Thomas 
1884.    Proc.  Zool.  Soc.  London,  p.  457. 

Junin,  Lima  district,  Central  Peru. 

33.  PHYLLOTIS  MICROPUS  MICROPUS,  Waterhouse 
1837.    Proc.  Zool.  Soc.  London,  p.  17. 

Santa  Cruz,  S.  Patagonia. 

34-    PHYLLOTIS  MICROPUS  ALSUS,  Thomas 
1919.    .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  202. 

Maiten,  Chubut  Territory',  N.-W.  Patagonia. 

35.  PHYLLOTIS  SLBLIMIS,  Thomas 

1900.    .Ann.  Mag.  Nat.  Hist.  7,  VI,  p.  467. 
Rinconado  Malo  Pass,  Caylloma,  S.  Peru. 

Subgenus  Galenomys,  Thomas 

36.  Pm:'LLOTIS  GARLEPPII,  Thomas 
1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  279. 

Esperanza,  near  Mt.  Sahama,  Central  Bolivia. 
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Genus  37.    CHINCHILLULA,  Thomas 

1898.    CHINCHILLULA,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  I,  p.  280. 

Type  Species. — Chiuchillula  sahamae,  Thomas. 

Range. — Bolivia,  extending  into  Peru. 

Number  of  Forms. — One. 

Characters. — Skull  in  general  not  unlike  that  of  Andinomvs;  supraorbital 
ridges  weak  or  absent;  frontals  relatively  broad;  interparietal 

large.  Zygomatic  plate  scarcely  cut  back  above,  slanting  backwards  slightly 
from  its  lower  border,  but  nearly  straight.  Palate  about  extending  to  posterior 
portion  of  toothrows.  Molars  very  hypsodont;  the  folds  two  each  side  M.i, 
one  each  side  M.2  and  M.3,  the  enamel  loops  nearly  straight;  M.3  of  moderate 
size.  The  pattern  wears  down,  but  is  traceable  even  in  extreme  age,  and  in  some 
ways  approaches  that  of  Irenomys,  though  much  less  angular  than  in  this  genus. 
Lower  teeth  like  those  of  the  upper  series,  but  M.2  with  a  vestigial  anteroexternal 
fold,  and  the  inner  folds  deeper  than  the  outer  ones.  Teeth  flatcrowned  when 
cut. 

Fur  very  soft,  and  with  specialized  and  striking  colour-pattern,  Tail 
considerably  shorter  than  head  and  body,  fully  haired.  Feet  broad,  with 
normal  pads;  digits  normal.    Ear  very  large. 

Forms  seen :  sahamae. 

List  of  Named  Forms 

I.    CHINCHILLULA  SAHAMAE,  Thomas 

1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  280. 
Esperanza,  near  Mt.  .Sahama,  Central  Bolivia. 

Genus  38.    IRENOMYS,  Thomas 

1919.    Irenomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  III,  p.  201. 

Type  Species. — Reithrodon  loni;icaiu/(iiiis,  Philippi. 

Range. — Southern  Chile. 

Number  of  Forms. — One. 

Characters. — Skull  (one  adult  seen  only)  with  marked  interorbital  con- 
striction, broad  braincase;  incisive  foramina  long,  penetrating 

between  toothrows ;  zygomatic  plate  straight  anteriorly.  LTpper  incisors  grooved. 
Upper  cheekteeth  extremely  hypsodont,  laminate,  three  laminae  on  M.i,  two 

on  M.2,  two  on  M.3 ;  each  lamina  separated  by  an  inner  and  an  outer  re-entrant 
fold,  these  folds  deep  and  opposite  to  each  other,  nearly  meeting  in  middle  line 
of  tooth;  two  inner  and  two  outer  folds  in  M.i,  one  each  side  in  other  teeth; 

M.3  with  a  small  outer  fold  in  posterior  lamina.  A  young  skull,  cutting,  shows 
an  almost  identical  pattern.  The  pattern  is  like  that  of  the  Gerbil  Meriones, 

except  that  M.3  is  not  reduced,  and  is  about  the  most  simplified  type  of  dentition 
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in  the  subfamily.  Lower  molars  similar,  but  slightly  more  complex;  M.2  with 
traces  of  an  anteroexternal  cusp ;  M.3  with  this  cusp,  and  also  with  the  outer  fold 
very  wide,  the  inner  one  obsolete.  In  the  adult  skin  seen,  the  tail  is  much  longer 
than  the  head  and  body;  moderately  haired,  the  end  faintly  tufted.  Fur  very 
thick.  Hindfoot  long,  narrow,  the  digit  pads  rather  thickened.  Ear  large. 

Forms  seen:  longicaudatus,  "mochae." 

List  of  Named  Forms 

1.    IRENOMYS  LONGICAUDATUS,  Philippi 
1900.    An.  Mus.  Nac.  de  Chile,  i,  p.  64. 

Coast  region  of  W.  Patagonia,  Chile. 
Synonym:  (^)mochae,  Philippi,  1900,  An.  Mus.  Nac.  de  Chile,  i, 

p.  42.  Based  on  an  immature  example.  Mocha 
Island,  Chile.  Probably  best  regarded  as  unidenti- 
fiable. 

Genus  39.    NEOTOMYS,  Thomas 

1894.    Neotomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  346. 

Type  Species. — Neotomys  ebriosus,  Thomas. 

Range. — Known  from  Peru,  and  North-west  Argentina. 

Number  of  Forms. — Two. 

Characters. — Skull  with  extreme  interorbital  constriction,  and  supraorbital 
ridges  not  strong;  interparietal  well  developed;  nasals 

abruptly  and  abnormally  expanded  anteriorly;  zygomatic  plate  strongly  cut 
back  above;  incisive  foramina  long,  prominent,  the  septum  dividing  them  very 

broad;  palate  with  deep  pits  situated  each  side  in  posterior  portion,  between 
which  runs  a  thin  raised  ridge,  the  bony  palate  more  or  less  ending  on  level  of 
second  molars.  Bullae  medium.  Mandible  with  lower  border  heavy,  well 

ridged,  the  coronoid  process  much  reduced.  Incisors  very  broad,  the  upper 
ones  with  a  clear  and  narrow  groove  situated  almost  at  outer  corner  of  tooth. 

Upper  cheekteeth:  M.i  and  M.2  similar  in  elements  to  Sigmodon,  but  the  folds, 
though  narrow,  are  straighter,  so  that  the  iirst  molar  is  more  or  less  formed  by 

an  anterior  loop,  two  alternating  closed  triangles,  and  a  partially  divided  posterior 
loop.  M.2  like  M.i  but  with  no  anterointernal  fold.  M.3  complex,  larger  than 

M.2,  with  two  inner,  three  outer  folds.  In  old  age  the  pattern  evidently 

becomes  more  Siginodon-Wkc.  M.3  alwavs  complex.  Lower  molars:  M.i  with 
two  outer,  three  inner  folds;  M.2  with  one  outer,  two  inner  folds;  M.3  not 

enlarged,  more  or  less  S -shaped;  the  folds  and  lobes  of  the  lower  teeth  straight, 
more  prismatic  in  appearance  than  Sigmodon,  and  M.2  evidently  remaining 
more  complex. 

Mammae  2 — 2  =  8.  Fur  very  thick;  tail  shorter  than  head  and  body,  well 
haired ;  digits  not  abnormal ;  form  thickset,  but  size  relatively  small,  or  moderate. 
1  have  seen  no  specimens  in  which  the  teeth  are  cutting. 

Forms  seen :  ebriosus,  vulturmis. 
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List  of  Named  Forms 

1.  NEOTOMYS  EBRIOSUS,  Thomas 

1S94.    Ann.  Mag.  Nat.  Hist.  6,  XIV,  p.  34S. 
Vitoc  Valley,  Central  Peru. 

2.  NEOTOMYS  VULTURNUS,  Thomas 

1921.    .-Xnn.  Mag.  Nat.  Hist.  9,  VHI,  p.  612. 
Sierra  de  Zenta,  Jujuy  Province,  N.-W.  Argentina. 

(k-nus  40.    RKITHRODON,  Waterhouse 

1S37.    Reithrodon,  Waterhouse,  Proc.  Zool.  Soc.  London,  p.  29. 

Type  Species. — Reithrodon  typiciis,  Waterhouse. 

Range. — Uruguay,  Argentina,  Chile,  Patagonia. 

Number  of  Forms. — Ten. 

Characters. — Skull  with  supraorbital  ridges  weak  or  absent;  abnormal 
interorbital  constriction  present,  this  carried  far  backwards, 

so  that  braincase  is  shortened;  rostrum  heavy;  interparietal  well  developed. 

Zygomatic  plate  abnormal,  with  a  very  powerful  forwardly  projecting  process 
present,  under  which  it  is  concave,  and  over  which  it  is  very  sharply  cut  back 
above,  the  general  effect  more  exaggerated  than  in  Sigmodon  and  other  genera. 

Bullae  medium.  Zygoma  narrow.  Incisive  foramina  abnormally  long,  extend- 
ing from  back  of  incisors  to  about  the  middle  of  M.i.  Palate  considerably 

extended  behind  toothrows,  and  deeply  excavated  each  side,  with  well-marked 
lateral  pits  in  posterior  portion.  Posterior  nares  contracted;  pterygoid  fossae 

deep.  The  upper  cheekteeth  are  near  Holochihis,  except  that  M.3  is  not  specially 
enlarged;  the  folds  are  less  oblique  than  in  Eiineomys,  which  was  formerly 
included  in  the  genus,  but  which  seems  to  have  a  less  angular  dentition  as  well 

as  differing  in  the  S-shaped  M.2  and  in  cranial  characters;  M.2  is  more  complex 
in  this  genus,  with  two  outer  folds,  and  one  inner  one;  M.3  has  two  persistent 
outer  folds,  and  one  inner  one;  the  second  outer  one  curves  backwards  and 

sometimes  may  cut  right  across  the  posteroexternal  part  of  the  tooth.  Teeth 

rather  strongly  hypsodont,  and  pattern  evidently  preserved  until  extreme  age. 
The  angles  as  a  rule  are  less  sharply  projecting  than  in  Holochihis.  Lower 
molars:  folds  as  Holochihis;  the  anterior  border  of  M.i,  however,  with  usually 

a  pointing  projection  in  front,  which  may  have  a  marked  fold  each  side  of  it, 
in  which  case  there  are  three  outer  and  four  inner  folds,  but  this  structure 

evidentlv  suppressed  with  wear.  It  is  interesting  to  note  that  a  young  specimen 
of  this  genus  with  the  teeth  just  cutting  has  a  pattern  of  the  first  molar  (the  sole 
tooth  visible)  almost  exactly  as  in  Audinomys.    Upper  incisors  grooved. 

Mammae  2 — 2  =  8.  Fur  thick  and  soft.  Ear  relatively  large.  Hindfoot 

long,  the  sole  partly  haired,  D.5  and  the  hallux  considerably  shorter  than  the 
three  centre  digits;  tail  completely  haired,  about  half  head  and  body  length,  or 

slightly  more  than  this. 
Forms  seen:  cauriinis,  ciincntiiini,  cuniculoides,  czae,  Jlamiiuiruiii,  hatcheri, 

iiiiirinus,  painpaiius,  typiciis. 
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List  of  Named  Forms 

1.  Ri;iTHROD()N  ALRITUS  AURITUS,  Desmarcst 

1819.    Nouv.  Diet.  d'Hist.  Nat.  ze.  ed.  art.  Rat.  esp.  25. 
Pampas  south  of  Buenos  Aires  Cit>',  E.  Argentina. 
Synonym:  cuniculoides pampanus,  Thomas,  1916,  Ann.  Mag.  Nat.  Hist. 

8,  XVIII,  p.  304.  S.  Buenos  .Aires  Province,  .Argentina. 
2.  REITHRODON  AURITUS  MARINUS,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  V,  p.  474. 
Mar   del    Plata,    south-eastern   sea   coast   of   Buenos    .Aires    Province, 

Argentina. 

3.  REITHRODON  CAURINUS,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  V,  p.  473. 
Otro  Cerro,  Catamarca  Province,  N.-W.  Argentina. 

4.  REITHRODON  CUNICULOIDES  CUNICULOIDES,  Waterhouse 
1837.    Proc.  Zool.  Soc.  London,  p.  30. 

Santa  Cruz,  E.  Patagonia. 
Synonym:   0)pachycephalus,  Philippi,   1900,  An.   .Mus.  Nac.  de  Chile, 

I,  p.  42.    Straits  of  Magellan. 
5.  REITHRODON  CUNICULOIDES  EVAE,  Thomas 

1927.    Ann.  Mag.  Nat.  Hist.  9,  XIX,  p.  652. 
Zapala,  Neuquen  Territory,  W.  Argentina. 

6.  REITHRODON  CUNICULOIDES  FLAMMARUM,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  X,  p.  411. 
Spring  Hill,  N.  Tierra  del  Fuego. 

7.  REITHRODON  CUNICULOIDES  ILATCHERI,  .Allen 

1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  191. 
Upper  Rio  Chico  de  Santa  Cruz,  W.  Patagonia. 
(According  to  Thomas  probably  identical  with  c.  cuniculoides.) 

8.  REITHRODON  CUNICULOIDES  OBSCURUS,  Allen 

1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  190. 
Punta  Arenas,  Straits  of  Magellan,  S.  Chile. 

9.  REITHRODON  TYPICUS  TYPICUS,  Waterhouse 

1837.    Proc.  Zool.  Soc.  London,  p.  30. 
Maldonado,  Uruguay. 

10.  REITHRODON  TYPICUS  CURRENTIUM,  Thomas 

1920.    Ann.  Mag.  Nat.  Hist.  9,  V,  p.  475. 
Goya,  Corrientes  Province,  E.  Argentina. 

Genus  41.    EUNEOMYS,  Coues 

1874.    EuNEOMYS,  Coues,  Proc.  Acad.  Sci.  Philadelphia,  XXVI,  p.  1S5. 

Type  Species. — Reithrodon  chinchilloides,  Waterhouse. 

Range. — Central  Argentine  (Mendoza),  and  Patagonia,  south  to  Cape  Horn. 
Number  of  Forms. — Four. 

Ch.aracters. — Frontals  e.xtremely  constricted;   rostrum  hea\T;   braincase 
relatively   short;    zygomata   widely   spreading.    Zygomatic 
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plate  almost  straight  anteriorly,  very  slightly  cut  back,  much  simpler  than  in 
Reithrodoti.  Palate  broader  posteriorly  than  anteriorly;  incisive  foramina 

extending  between  front  molars.  A  pair  of  well-marked  depressions  are 
situated  each  side  in  the  posterior  part  of  the  palate.  Bullae  not  large.  Incisors 

broad,  one-grooved.  Upper  cheekteeth  of  Sigmodon  type;  dentition  heavy;  the 
folds  very  narrow,  but  deep,  as  Sigmodon,  not  open  as  P/iyllofis,  part  of  which 
(subgenus  Auliscomys)  was  referred  to  the  present  genus  by  Thomas,  but 
appears  to  have  little  to  do  with  it,  differing  clearly  in  the  dental  pattern  as  well 
as  the  less  specialized  posterior  palate.  Folds  of  molars  very  deep;  two  each 
side  of  M.I,  alternating  so  that  the  front  outer  one  nearly  joins  the  second  inner 

one;  M.2  with  a  fold  each  side,  S-shaped  (simpler  than  Reithrodon);  M.3  a  small 
replica  of  l\1.2.  Lower  cheekteeth  of  same  type  as  the  upper  molars,  the  enamel 

thick;  M.3  S-shaped;  M.2  nearly  so,  but  with  a  small  posterointernal  fold; 
M.I  with  two  outer,  three  inner  deep  alternating  folds,  and  a  small  anterior 
fold  traceable. 

Mammae  2 — 2=8.  Ear  not  reduced.  Fur  extremely  thick  and  soft  in  the 
type  species;  tail  relatively  short,  fully  haired;  claws  not  enlarged.  M.i  is 

evidently  three-rooted. 
This  is  not  a  common  genus,  and  I  have  seen  no  specimens  in  which  the 

teeth  are  cutting. 
Forms  seen:  clujicliilloides,  d(d>hiiii.  iiifiiihi.\\  ii/liimis. 

List  of  Named  Forms 

1.  EUNI-.OMYS  CHINCHILLOIOKS.  Watcrhouse 
1839.    Zool.  Voy.  Beagle,  pt.  2,  Mamm.  p.  72, 

N.  Tierra  del  Fuego. 

Synonym:  petersoiii,  .■\llen,  1903,  Bull.  Amer.  Mus.  Nat.  Hist.  XIX, 
p.  192.  Upper  Rio  Chico,  Santa  Cruz,  S.-W.  Pata- 

gonia. 2.  EUNEOMY.S  DABBENl,  Thomas 

1919.    ,\nn.  Mag.  Nat.  Hist.  9,  IV,  p.  127. 
Lago  Viedma,  Santa  Cruz  Territory,  S.  Patagonia. 

3.  EUNEOMYS  MORDAX,  Thomas 
1912.    Ann.  Mag.  Nat.  Hist.  8,  X,  p.  410. 

Fort  San  Rafael,  Mendoza  Province,  W.  .Argentine. 

4.  EUNEOMYS  ULTIMUS,  Thomas 
1916.    .\nn.  Mag.  Nat.  Hist.  8,  XVII,  p.  185. 

Hemiite  Island,  St.  iVIartin's  Cove,  Cape  Horn. 

Genus  42.    CHELEMYSCUS,  Thomas 

1925.    Chelem\'scus,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XV,  p.  585. 

Type  Specie.s. — Reithrodon  fossor,  Thomas. 

R.\NGE. — North-west  Argentina. 

Number  of  Forms. — One. 
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Characters. — Skull,  including  the  specialized  posterior  palate,  essentially 
as  in  Euneomys.  Upper  incisors  grooved.  Zygomatic  plate 

slightly  cut  back  above.  Cheekteeth  as  in  Euneomys.  Lower  incisor  root 
showing  on  mandible  below  condyle.  Externally  more  specialized  for  tossorial 

life  than  in  Euneomys;  ear  very  reduced;  foreclaws  extremely  lengthened,  about 
as  in  Notiomys  (the  claw  of  D.5  shorter  than  that  of  the  three  central  digits); 
fur  soft ;  tail  short,  fully  haired. 

Forms  seen :  jossor. 

List  of  Named  Forms 

I.    CHELEM\-SCUS  FOSSOR,  Thomas 
1S99.    Ann.  Mag.  Nat.  Hist.  7,  IV,  p.  280. 

Salta,  N.-\V.  Argentina. 

Genus  43.    HOLOCHILUS,  Brandt 

1835.    HoLOCHiLus,  Brandt,  M6m.  Acad.  Imp.  Sci.  St.  Petersb.  6,  I,  p.  428. 

Type  Species. — Miis  leucogaster,  Brandt. 

Range. — South   America;    Venezuela,    British    Guiana,    Brazil    (Eastern), 
Peru,  Paraguay,  Uruguay,  Argentina,  Chile,  Patagonia. 

Number  of  Forms. — Fourteen. 

Characters. — Skull  with  supraorbital  ridges  usually  developed,  and  ex- 
tending (not  heavily)  over  the  parietals;  interparietal  well 

developed;  frontals  considerably  constricted.  Zygomatic  plate  sharply  cut  back 
above,  a  small  forwardly  projecting  process  on  upper  border  can  be  present. 
Incisors  plain,  relatively  broad.  Jugal  in  some  specimens  seen  abnormally 
reduced,  the  zygomatic  arch  almost  complete  without  it.  Bullae  moderate. 
Incisive  foramina  well  open,  but  usually  not  extending  quite  to  toothrows. 

Palate  reaching  behind  M.3,  with  lateral  pits  present.  Coronoid  process  of 
mandible  high,  well  developed. 

Upper  molars  flatcrowned,  prismatic,  without  cusps,  but  the  folds  not  widely 
open.  M.  I  with  anterior  loop,  two  alternating  more  or  less  closed  triangles,  and 

posterior  loop,  which  is  also  usually  composed  of  two  more  or  less  closed 

triangles;  two  folds  each  side  of  this  tooth,  ̂ .l.z  like  W.i  except  that  the  antero- 
internal  fold  is  suppressed;  M.3  is  enlarged,  the  anterior  loop  followed  by  a  deep 
outer  and  inner  fold,  and  then  a  long  rounded  portion,  the  elements  of  which 
become  obliterated,  but  in  which  one  outer  fold  is  usually  traceable.  When  cut, 

there  are  no  traces  of  cusps,  and  the  molars  are  practically  flatcrowned;  the 

pattern  is  more  complex;  M.3  has  at  least  three  outer  re-entrant  folds.  The 
front  loop  of  the  adult  in  ̂ L3  may  be  isolated.  The  pattern  appears  to  be 
preserved  for  a  long  time.  Lower  teeth:  the  permanent  folds  are,  in  M.i  two 

outer,  three  inner;  in  I\1.2,  one  outer,  two  inner;  I\1.3  is  S-shaped,  but  not 
enlarged.    The  anterior  lobe  of  I\Li  usually  with  an  isolated  island  present. 

Form  ratlikc ;  rather  large ;  tail  subequal  in  length  to  head  and  body  as  a  rule, 
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and  usually  poorly  haired,  though  in  some  forms,  as  //.  vulpimis,  the  under 

side  has  a  swimming-fringe.  Hindfoot  noticeably  larger  than  forefoot,  the 
three  centre  digits  considerably  longer  than  the  outer  two;  hindclaws  prominent, 
and  toes  may  he  partly  webbed. 

Remarks. — If  cranial  and  dental  characters  are  to  be  relied  on,  this  genus 
must  be  very  closelv  allied  to  Sigmodon. 

Forms  seen:  balnearum,  cluicariiis,  doncini,  guianae,  iiainis,  sciureiis,  vulpiiuis, 

berbicensis  (Holochihis  sciureus  hcrhiceiisis,  Morrison-Scott,   1937,  from   British 
Guiana). 

List  of  Named  Forms 

I.  HOLOCHILUS  AALAZONICIIS,  OsRood 
1915.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  X,  no.  13,  p.  188. 

Itacoatiara,  Rio  Amazonas,  Central  Brazil. 

(According  to  Gyldenstolpe,  "most  certainly  identical  with  //.  sciureus.") 

z.    HOLOCHUA'S  BALNEARUM,  Thomas 
igo6.    .Ann.  Mag.  Nat.  Hist.  7,  XVHI,  p.  447. 

Banado  de  San  Felipe,  Tucuman  Province,  N.-W.  .'Argentine. 
3.    HOLOCHILUS  CHACARIUS,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  446. 
Concepcion,  Chaco,  Paraguay. 

4     HOLOCHILUS  D.'VRWINI.  Thomas 
1897.    .Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  496. 

Bahia  Blanca,  Buenos  Aires  Province,  S.-E.  Argentine. 
Synonvm:   brazilieitsis,  Waterhouse,  1839,  Zool.  Voy.  Beagle,  Mamm. 

p.  58. 5.    HOLOCHILUS  GUIANAK,  Thomas 
1901.    Ann.  Mag.  Nat.  Hist.  7,  VHI,  p.  149. 

Kanuku  Mountains,  British  Guiana. 

ft.    HOLOCHILUS   IN'CARUM,  Thomas 
1920.    Proc.  U.S.  Nat.  Mus.  LVHI,  p.  226. 

Santa  Ana,  Cuzco  district,  Central  Peru. 

7.    HOLOCHILUS  NANUS,  Thomas 

1897.    .Ann.  Mag.  Nat.  Hist.  6,  XIX,  p.  495. 
Source,  Marajo  Island,  N.-E.  Brazil. 

S.    HOLOCHILUS  PHYSODES  PHVSODES.  Lichtcnstcin 

1827.    Lichtenstein  in  Brants;   Het  geslacht  d.  Muizen,  p.  139. 
Sao  Paulo  Province,  S.  Brazil. 

.,.     HOLOCHILUS  PHYSODES  LEUCOGASTER,   Brandt 

1835.     Mem.  Acad.  Imp.  Sci.  St.  Petersb.  VI,  no.  i,  p.  428. 
Brazil. 

10.    HOLOCHILUS  RUSS.ATUS,  Wacner 

1S50.    .Abhandl.  .Akad.  d.  Wiss.  in  Miinchen,  V,  p.  312. 

Y'panema,  Sao  Paulo  Province,  S.  Brazil. 

II.  HOLOCHILUS  SCIUREl'S,  WauncT 
1S42.     .Arch,  fiir  Naturg.  VIII,  i,  p.  17. 

Rio  San  Francisco,  E.  Brazil. 
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12.  HOLOCHILUS  SIMPSOM,  Philippi 

1000.    An.  Mus.  Nac.  de  Chile,  i,  p.  29. 
Santo  Domingo  Island,  W.  Patagonia. 

13.  HOLOCHILUS  VENEZUELA!;,  Allen 
1904.    Bull.  Amer.  Mus.  Nat.  Hist.  XX,  p.  330. 

El  Llagual,  Central  Venezuela. 

14.  HOLOCHILUS  VULPINUS,   Lichtenstein 
1827.    In  Brants,  Het  geslacht  d.  Muizen,  p.  137. 

Maldonado,  L'ruguay. 

The  form  liitescens,  Gay,  1849,  Hist.  Nat.  Chili  Zool.,  i,  p.  118,  is  probably 
based  on  a  Rattiis  {alexandrinus)  (Thomas,  note  in  his  copy  of  Gay). 

Genus  44.    SIGMODON,  Say  &  Ord 

1825.    SiGMODON,  Say  &  Ord,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  vol.  4,  pt.  2,  p.  352. 

Type  Species. — Sigmodon  hispidiim,  Say  &  Ord. 

Range. — From  Southern  United  States  (Florida,  Texas,  Arizona,  New- 
Mexico),  through  Mexico,  including  Yucatan,  to  Honduras, 

Guatemala,  Costa  Rica,  Panama,  and  in  South  America  from  Venezuela 
Colombia,  Ecuador,  and  Peru. 

Number  of  Forms. — Forty-seven. 

Characters. — Skull  with  heavy  rostrum,  powerful  supraorbital  ridges  which 
extend  on  to  the  parietals;  interparietal  broad;  zygomatic 

plate  very  sharply  cut  back  above,  with  forwardly  projecting  process  on  upper 
border;  bullae  moderate.  Incisive  foramina  extending  to  toothrows.  Palate 

broad,  reaching  behind  M.3;  lateral  pits  well  developed;  pterygoid  fossae 
unusually  deep;  coronoid  process  on  mandible  well  developed.  Lower  incisor 
root  tends  to  show  on  mandible. 

Upper  cheekteeth  heavy,  flatcrowned,  with  long  narrow  folds;  M.i  with 
two  outer  ones,  placed  posteriorly,  and  two  inner  ones,  placed  anteriorly,  the 
folds  surrounded  by  thick  enamel,  the  second  inner  fold  nearly  meeting  the 
first  outer  one.  M.2  like  M.i,  but  anterointernal  fold  absent.  M.3  with  first 

fold  usually  extending  across  tooth,  and  isolating  the  anterior  loop;  in  the 

second  lamina  thus  formed  is  a  deep  re-entrant  outer  fold.  When  cut  the  pattern 
is  nearly  identical ;  and  it  is  traceable  until  old  age.  No  tendency  for  the  folds 
to  isolate  on  crown  surface,  except  the  anteroexternal  one  in  M.2. 

Lower  cheekteeth:  two  outer  folds  in  M.i,  and  three  inner  ones.  M.2 

with  one  outer,  two  inner  ones.  M.3  with  one  fold  each  side,  more  or  less 

S-shapcd.  With  wear,  M.2  also  becomes  S-shaped  often,  owing  to  the  dis- 
appearance of  the  front  inner  fold.    Incisors  broad,  plain. 

Mammae  3 — 2  =  10.  Fur  short,  harsh.  Ear  relatively  small.  Tail  shorter 
than  head  and  body,  moderately  or  poorly  haired;  three  centre  digits  of  hindfoot 
considerably  longer  than  the  outer  two ;  plantar  pads  6.    Form  thickset. 

A  fossil  species  or  closely  allied  genus  is  described  from  Eastern  Asia. 
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Forms  seen:  berlandieri,  bogotensis,  chiriquensis,  colimae,  hirsutiis,  liispidus, 
littoralis,  Idnnbergi,  mascotefisis,  puna,  simonsi. 

The  forms  occurring  north  of  Panama  were  revised  by  Bailey,  1902,  Proc. 

Biol.  Soc.  Washington,  15,  p.  loi;  two  groups  were  recognized: 

hispidus  group,  naked-tailed ;  and 

ftilviventer    group,    hairy-tailed.    The    South    American    species    are    not 
revised. 

List  of  Named  Forms 

(Nearctic  forms  (north  of  Panama);  revised  by  Bailey,  Proc.  Biol.  Soc. 

Washington,  XV,  p.  loi,  1902.) 

hispidus  Group 

1.  .SIGMODON  HISPIDUS  HISPIDUS,  Say  &  Ord 
1825.    Joum.  Acad.  Nat.  Sci.  Philadelphia,  IV,  pt.  2,  p.  354. 

St.  Johns  River,  Florida. 

2.  SIGMODON'  HISPIDUS  LITTOR.-\LIS,  Chapman 
1889.  Bull.  An-\eT.  Mus.  Nat.  Hist.  II,  p.  iiS. 

East  Peninsula,  opposite  Micco,  Brevard  Count\-,  Florida. 
3.  SIGMODON  HISPIDUS  SP.ADICIPYGUS,  Bangs 

1898.     Proc.  Boston  Soc.  Nat.  Hist.  XXVIII,  p.  192. 
Cape  Sable,  Monroe  County,  Florida. 

4.  SIGMODON  HISPIDUS  EXSPUTUS,  G.  M.  Allen 
1920.    Journ.  Mamm.  Baltimore,  i,  p.  236. 

Big  Pine   Key,   one   of  the  southern   Florida   Keys,   Monroe   County, 
Florida. 

5.  SIGMODON  HISPIDUS  TEXIANUS,  Audubon  &  Bachman 
1853.    Quadr.  N.  Amer.  vol.  3,  p.  229. 

Brazos  River,  Texas. 

6.  SKJMODON  HISPIDUS  BERLANDIKRI,   Baird 

1855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  333. 
Rio  Nazos,  Coahuila,  Mexico. 
Synonym:    liispidus  pallidus,  Meams,  1S97,  Advance  Sheet  Proc.  U.S. 

Nat.  Mus.  XX,  p.  4.    Left  bank  of  Rio  Grande,  about 
6  miles  above  El  Paso,  Texas. 

7.  SIGMODON  HISPIDUS  CONFINIS.  Goldman 
1918.  Proc.  Biol.  Soc.  Washington,  XXXI,  p.  21. 

SaiTord,  Graham  Count>',  Arizona. 
8.  SIGMODON  HISPIDUS  CIENEGAE,  Howell 

1919.  Proc.  Biol.  Soc.  Washington,  XXXII,  p.  161. 

Bullock's  Ranch,  4  miles  east  of  Fort  Lowell,  Pima  County.  Arizona. 
9.  SIGMODON  HISPIDUS  EREMICUS,  Mearns 

1897.    Advance  Sheet  Proc.  U.S.  Nat.  Mus.  XX,  p.  4. 
Cienega  Well,  30  miles  south  of  monument  no.  204,  Mexican  boundary 

line,  left  bank  of  Colorado  River,  Sonora,  Mexico, 

10.  SIGMODON  HISPIDUS  ARIZONAE,  Mearns 
1890.  Bull.  .\mer.  Mus.  Nat.  Hist.  II,  p.  2S7. 

Fort  Verde,  Yavapai  County,  AriZ/ona. 
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11.  SIGMODON  HISPIDUS  \L-\SCOTENSIS,  Allen 
1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  54. 

Mineral  San  Sebastian,  Mascota,  Jalisco,  Mexico. 
Synonym:   colimae,  Allen,  1897,  Bull.  .Amer.  Mus.  Nat.  Hist.  IX,  p.  55. 

Plains  of  Colima,  Me.xico. 

12.  SIGMODON  HISPIDLS  TONALENSIS,   Bailey 

iyo2.    Proc.  Biol.  Soc.  Washington.  XV,  p.  109. 
Tonala,  Chiapas,  Mexico. 

13.  SIGMODON  HISPIDUS  GRISEUS,  .-Mien 
1908.    Bull.  Amer.  Mus.  Nat.  Hist.  XXIV,  p.  657. 

Chontales,  coast  lowlands,  Nicaragua. 

14.  SIGMODON  HISPIDUS  BAILEYI,  Allen 
1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  601. 

La  Cienaga  de  las  Vacas,  N.-W.  Durango,  Me.xico. 

15.  SIGMODON  HISPIDUS  MAJOR,   Bailey 
1902.  Proc.  Biol.  Soc.  Washington,  XV,  p.  log. 

Sierra  de  Choix,  50  miles  north-east  of  Choix,  Sinaloa,  Mexico. 

16.  SIGMODON  HISPIDUS  INEXORATUS,  Elliot 

1903.  Field.  Columb.  Mus.  Publ.  71,  z.s.  vol.  3,  p.  144. 
Ocotlan,  Jalisco,  Mexico. 

17.  SIGMODON  HISPIDUS  JACKSONI,  Goldman 

1918.    Proc.  Biol.  Soc.  W'ashington,  XXXI,  p.  22. 
3  miles  north  of  Fort  Whipple,  Yavapai  County,  Arizona. 

18.  SIGMODON  HISPIDUS  TOLTECUS,  Saussure 

i860.    Rev.  et  Mag.  Zool.  2,  XII,  p.  98. 
Mountains  of  Vera  Cruz,  Mexico. 

19.  SIGMODON  HISPIDUS  S.\TUR.^TUS,  Bailey 

1902.  Proc.  Biol.  Soc.  W'ashington,  XV^,  p.  iii. Teapa,  Tabasco,  Mexico. 

20.  SIGMODON  HISPIDUS  FURVUS,  Bangs 

1903.  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  XXXIX,  p.  158. 
Ceiba,  Honduras. 
Synonym:  fervidus,  Lydekker,  Zool.  Record,  vol.  40,  1903,  Mammals, 

P-  34- 
21.  SIGMODON  HISPIDUS  MICRODON,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  11 1. 
Puerto  Morelos,  Yucatan,  Mexico. 

22.  SIGMODON  HISPIDUS  BORUC.AE,  Allen 

1897.    Bull.  Amer.  Mus.  Nat.  Hist.  IX,  p.  40. 
Boruca,  Costa  Rica. 

23.  SIGMODON  HISPIDUS  CHIRIQUENSIS,  .Allen 

1904.  Bull.  .Amer.  Mus.  Nat.  Hist.  XX,  p.  68. 
Boqueron,  Chiriqui,  Panama. 

24.  SIGMODON  HISPIDUS  PLENUS.  Goldman 

192S.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  205. 
Parker,  Arizona.    . 
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25.  SIGMODON  AUSTERULUS,  Bangs 

1902.    Bull.  Mus.  Comp.  Zool.  Han'ard  Coll.  XXXIX,  p.  32. 
Volcan  de  Chiriqui,  Panama. 

26.  SIGMODON  VULCANI,  Allin 

1Q06.    Bull.  Amer.  Mus.  Nat.  Hist.  XXII,  p.  247. 
Volcan  de  Fuego,  Jalisco,  Mexico, 

27.  SIGMODON  ALLENI,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  112. 
San  Sebastian.  Mascota,  Jalisco,  Mexico. 

(.\  synonym  of  mascoteiids  according  to  Allen,  1906.) 

28.  SIGMODON  ZANJONENSIS,  Goodwin 

1932.  Amer.  Mus.  Nov.  no.  528,  p.  i. 
Zanjon,  Guatemala. 

fulviveiiter  Group 

29.  SIGMODON  GUERRERENSIS,  Nelson  &  Goldman 

1933.  Proc.  Biol.  Soc.  Washington,  XLVI,  p.  196. 
Omilteme,  Guerrero,  Mexico. 

30.  SIGMODON  FULVIVENTER,  Allen 

18S9.    Bull.  Amer.  Mus.  Nat.  Hist.  II,  p.  iSo. 
Zacatecas,  State  of  Zacatecas,  Mexico. 

31.  SIGMODON  MELANOTIS,  Ba.ley 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  1 14. 
Patzcuaro,  Michoacan,  Mexico. 

32.  SIGMODON  MINIMUS  MINIMUS,  Mearns 

1894.    Proc.  U.S.  Nat.  Mus.  XVII,  p.  130. 

Upper  corner  monument,  Grant  County,  New  Mexico. 

33.  SIGMODON  MINIMUS  GOLDMANI,  Bailey 

1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  132. 

7  miles  north  of  Palomas,  Quay  County,  New  Mexico. 

34.  SIGMODON  OCHROGNATHUS,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  115. 
Chisos  Mountains,  Brewster  County,  Texas. 

35.  SIGMODON   LEUCOTIS,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  115- 

Valparaiso  Mountains,  Zacatecas,  Mexico. 

36.  SIGMODON  ALTICOLA  ALTICOLA,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  1 16. 
Cerro  San  Felipe,  Oaxaca,  Mexico. 

37.  SIGMODON  ALTICOLA  .\MOLES,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  iifa. 
Pinal  de  Amoles,  Queretaro,  Mexico. 

38.  SIGMODON  PLANIFRONS.  Nelson  &  Goldman 

1933.    Proc.  Biol.  Soc.  Washington,  XLVI,  p.  I97- 
Juquila,  S.-W.  Oaxaca,  Mexico. 
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Neotropical  forms  (unrevised;  species  listed  alphabetically). 
39.  SIGMODON  BOGOTENSIS,  Alkn 

1897.    Bull.  .-Xmer.  Mus.  Nat.  Hist.  IX,  p.  121. 
Quebrada  Seco,  Rio  Magdalena,  W.  Colombia. 

40.  .SIGMODON  CHONEN.SIS,  .Allen 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXH,  p.  479. 
Chone,  Manavi  Province,  W.  Ecuador. 

41.  SIGMODO.N  HIRSUTLS,  Burmeister 
1854.    Sitz.  Naturf.  Gesellsch.  Halle,  p.  16. 

Maracaibo,  N.-W.  Venezuela. 

42.  SIGMODON   INOPIN.ATUS,  Anthony 
1924.    Amer.  Mus.  Nov.  no.  114,  p.  3. 

Urbina,  Mt.  Chimborazo,  Ecuador. 

43.  SIGMODON  LONNBERGI,  Thomas 
1921.    Ann.  Mag.  Nat.  Hist.  9,  VII,  p.  448. 

Quevedo,  Rio  Palenque,  S.-W.  Ecuador. 

44.  SIGMODON  PERUANUS,  Allen 
1897.  Bull.  .Vner.  Mus.  Nat.  Hist.  IX,  p.  118. 

Trujillo,  Cajabamba  district,  N.-W.  Peru. 
45.  SIGMODON  PUNA,  Allen 

1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  99. 
Puna,  Puna  Island,  W.  Ecuador. 

46.  SIGMODON  SANCTAEMART.AE,  Bangs 

1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  189. 
Pueblo  Viejo,  Sierra  Nevada  de  Santa  Marta,  N.-E.  Colombia. 

47.  SIGMODON  SIMON.SI,  .\llen 
1901.    Bull.  .Amer.  Mus.  Nat.  Hist.  XIV,  p.  40. 

Eten,  N.-W.  Peru. 

Genus  45.    SIGMOMYS,  Thomas 

1901.    SiGMOMYS,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  150. 

Type  Species. — Reithrodon  alstoni,  Thomas. 

R.\NGE. — British  Guiana  and  Venezuela. 

Number  of  Forms. — Three. 

Ch.\racters.— Essentially  like  Sigmodon,  but  upper  incisors  one-grooved, 
and  cheekteeth  tending  to  become  more  shortened  antero- 

posteriorly.    Supraorbital  ridges  lighter.    Mammae  3 — 2  =  10. 
Forms  seen :  alstoni,  savannarum,  zenester. 

List  of  N.amed  Forms 

I.    SIGMOMYS  ALSTONI,  Thomas 

1880.    Proc.  Zool.  Soc.  London,  p.  691. 
Cumana  district,  N.  Venezuela. 
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2.    SI(;M0MYS  SAVAN'NARLM,  Thomas 
Kioi.    Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  150. 

Base  of  Kanuku  Mountains.  British  Guiana. 

;,.    SIGMOMYS  VENKSTER,  Thumas 
1914.    Ann.  Mag.  Nat.  Hist.  S,  XIV,  p.  412. 

El  Trompillo,  Lake  Valencia,  X.  Venezuela. 

Genus  46.    ANDINOMYS,  Thomas 

1902.    Andinomys,  Thomas,  Proc.  Zool.  Soc.  London,  i,  p.  116. 

Type  Species. — Andinomys  ediix,  Thomas. 

Range. — Bolivia.    (A  new  race  is  named,  1937,  from  Tucuman,  Argentina.) 

Number  of  Forms  (to  193'!). — One. 

Characters. — Skull  of  the  same  type  as  Aidisconiys,  with  much  interorbital 
constriction,  and  widely  spreading  zygomata.  Braincase 

reduced;  rostrum  heavy,  and  nasals  broad,  expanded  anteriorly.  Zygomatic 

plate  concave  in  front,  and  sharply  cut  back  above.  Toothrows  slightly  diver- 
gent posteriorly.  Palatal  foramina  very  long.  Incisors  broad.  Cheekteeth 

strongly  hypsodont,  more  prismatic  than  Phyllotis,  flatcrowned  when  cut;  M.3 
moderate;  IVI.i  originally  with  four  deep  alternating  folds;  M.2  with  two  outer, 

and  one  inner  folds;  ]\1.3  with  a  fold  each  side;  the  folds  deep,  well  open,  per- 
sistent; but  the  pattern  becoming  simplified  with  age.  Lower  teeth  complex; 

M.i  with  three  well-marked  inner  folds,  and  one  fold  in  front  of  the  tooth,  also 
three  outer  folds,  of  which  the  centre  one  is  deep,  the  outer  two  shallow.  M.2 
with  two  folds  each  side,  the  posteroexternal  one  shallow;  M.3  in  adult  retains 

only  the  one  outer  fold.  M.i  lower  appears  very  complex  and  different  from 
Phyllotis  originally,  but  becomes  considerably  simplified  with  wear. 

Form  thickset;  externally  wuth  no  special  peculiarities;  tail  not  reduced, 

sometimes  not  fully  haired;  mammae  2 — 2=8;  plantar  pads  evidently  6.  In 
the  young  animals,  the  molars  in  this  genus  are  about  as  prismatic  as  in  Neotoma. 

Forms  seen :  edax. 
List  of  Named  Forms 

I.    ANDINOMYS  ED.\X.  Thomas 

1902.    Proc.  Zool.  Soc.  London,  i,  p.  116. 

El  C'abrado,  between  Potosi  and  Sucre.  Central  Bolivia. 

Genus  47.     NEOTOMODON,  Merriam 

1898.    Neotomodon,  Merriam,  Proc.  Biol.  Soc.  Washington,  XII,  p.  127. 

Type  Species. — Neotomodon  iilstoni,  Merriam. 

Range. — Mexico:  Michoacan,  Puebla,  \'era  Cruz. 
Number  of  Forms. — Three. 

Remarks. — This  genus  is  represented  in  London  only  by  one  skull  with 
very  much  worn  teeth,  so   that   perhaps  it  would  have  been 
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wiser  if  I  had  left  it  out;  but  for  the  sake  of  completeness  I  have  included  it, 

though  its  position  in  the  key  must  be  taken  as  provisional,  and  may  be 
erroneous. 

Characters. — Palate  extending  to  just  behind  M.3  (compare  Neotoma  and 
allies).  Bullae  not  large.  Interparietal  well  developed.  In- 

cisive foramina  extending  between  the  toothrows.  "Molars  large,  rooted,  and 
very  massive,  with  flat  crowns  and  hea%'y  enamel,  as  Neotoma;  enamel  loops  open 
throughout;  M.i  and  M.2  essentially  alike;  each  with  three  salient  enamel  loops 

and  two  deep  re-entrant  angles  on  the  outer  side,  and  two  salient  loops,  one 
shallow  re-entrant  angle  on  the  inner  side,  as  in  Neotoma  desertortim,  from  which 
the  teeth  differ  in  having  the  loops  more  nearly  transverse.  .  .  .  !\1.3  a  cylin- 

drical peg.  Enamel  pattern  of  lower  molars  in  general  like  that  of  Hodomys, 

with  differences  in  detail;  M.i  and  M.2  with  three  salient  loops  and  two  re- 
entrant angles  each  side,  the  middle  loops  of  the  two  sides  not  opposite;  M.2 

with  anterior  loop  on  outer  side  narrow  and  followed  by  a  shallow  re-entrant 

angle;  M.3  shaped  much  like  a  letter  S"  (Merriam). 
Goldman  states  that  Neotomodon  differs  from  the  "Neotominae"  in  having 

the  molar  crowns  half  tuberculate  in  early  life,  in  the  shortness  of  the  re-entrant 
angles,  which  in  quite  young  individuals  do  not  reach  the  alveoli,  as  well  as  in 
the  extension  of  palatal  bridges  to  posterior  plane  of  last  molars. 

Mammae  6  (Merriam).  Plantar  pads  6.  Thick  furred,  rather  small  Rats 

with  prominent  ear  and  relatively  well-haired  long  tail. 
Forms  seen:  alstoni. 

List  of  Named  Forms 

1.  NEOTOMODON  ALSTONI,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  128. 
Nahuatzin,  Michoacan,  Mexico. 

2.  NEOTOMODON  ORIZAB.\E,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  129. 
Mt.  Orizaba,  Puebla,  Mexico. 

3.  NEOTOMODON  PEROTENSIS,  Merriam 

1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  129. 
Cofre  de  Perote,  Vera  Cruz,  Mexico. 

Genus  48.    NEOTOMA,  Say  &  Ord 

1825.    Neotoma,  Say  &  Ord,  Joum.  .Acad.  Sci.  Philadelphia,  4,  p.  2,  p.  345. 
1910.    HoMODONTOMYS,    Goldman,    North    .\mer.    Fauna,   no.    31,    p.    86.    (Neotoma 

fuscipes,  Baird.)    Valid  as  a  subgenus. 
1843.    Teonoma,  Gray,  List.  Spec.  Mamm.  Brit.  Mus.  p.    117.     (Myoxus  drummondi, 

Richardson.)    Valid  as  a  subgenus. 

Type  SvEcits.—Mus  floridana,  Ord. 

Range. — North  America:  forms  named  from  British  Columbia  and  Alberta 

(subgenus  Teonoma  only);  Washington,  Oregon,  Utah,  Colorado, 
Nevada,  Arizona,  New  Mexico,  California,  Lower  California;  Texas,  Kansas, 



Oklalioma,    Nebraska,    South    Dakota,    Illinois,    Louisiana,    Georgia,    Florida, 
Pennsylvania;  most  of  Mexico,  and  south  to  Guatemala  and  Nicaragua. 

Number  of  Forms. — Ninety-six. 

Ch.^racters. — Skull  with  great  interorbital  constriction,  supraorbital  ridges 
usually  developed,  but  not  prominent;  interparietal  broader 

but  otlicrwise  as  in  Hodomys  (below);  rostrum  pointed.  Zygomatic  plate  evi- 
dently rather  variable,  but  slightly  cut  back  above.  Incisive  foramina  broad  and 

long,  extending  to  toothrows.  Bullae  relatively  large,  hut  may  vary  in  size  in 
the  genus.  Palate  terminating  about  on  a  level  with  front  portion  of  M.3. 
Coronoid  process  of  mandible  high.  Cheekteeth  flatcrowned,  prismatic,  and 
hypsodont,  in  appearance  reminiscent  of  those  ot  the  Microtinae;  M.i  with  two 
outer,  two  inner  folds,  the  anterointernal  fold  not  deep,  and  sometimes  may  be 
suppressed,  as  in  lepida;  deepest  in  the  mexicami  group,  and  pemisylvanica. 
M.2  with  two  outer,  one  inner  folds ;  M.3  with  a  similar  pattern  to  l\1.2  as  regards 
the  folds,  the  inner  fold  weak,  the  middle  transverse  loop  typically  not  divided. 
Outer  fold  originally  deep,  and  dentine  spaces  sharp  and  angular;  in  M.2,  the 
first  outer  fold  nearly  meets  the  inner  one ;  the  second  outer  fold  is  deep ;  on  M.  i , 
the  second  main  inner  fold  meets  or  nearly  meets  the  front  outer  one.  The 
pattern  becomes  obliterated  in  old  age.  Lower  cheekteeth:  two  outer  folds  in 
M.I  and  M.2,  one  in  M.3;  three  inner  folds  in  M.i  (the  anterointernal  one  can 
be  absent);  two  inner  folds  in  M.2,  and  one  in  M.3;  the  latter  tooth  is  not  S- 
shaped  as  in  allied  genera,  but  is  formed  by  two  straight  transverse  loops;  the 
lobes  formed  by  these  folds  in  the  lower  molars  are  nearly  straight.  The  outer 
folds,  except  of  M.3,  are  usually  shallow. 

Form  Ratlike;  size  large.  Tail  relatively  long,  well  haired,  but  not  bushy  in 
the  typical  subgenus.    D.5  of  hindfoot  relatively  long. 

HoMODONTOMYS  is  proposed  as  a  subgenus  for  N.  Juscipes  group  on  account 
of  the  fact  that  the  toothrow  is  only  slightly  narrower  posteriorly  than  anteriorly, 
and  M.3  is  broader  than  typical  Neotoma,  the  middle  enamel  loop  being  partially 
divided  by  deepening  of  the  inner  re-entrant  fold,  so  that  sometimes  this  tootl\ 
may  be  divided  into  four  closed  triangles.    External  characters  as  in  Neotoma. 

Teonoma  is  used  as  a  subgenus  for  the  cinerea  group,  in  which  the  tail  is 
about  as  bushy  as  that  of  a  Dormouse  or  Squirrel.  The  sole  is  hairy,  but  the 
pads  are  not  suppressed  nor  concealed.  The  skull  is  rather  more  angular  as  a 
rule  than  in  Neotoma,  and  the  ridges  are  better  developed.  Bullae  large; 
cheekteeth  near  Neotoma  s.s.,  the  anterointernal  fold  ot  M.i  deep. 

The  genus  is  fully  revised  by  Goldman,  North  Amer.  Fauna,  No.  31,  1910. 
Typical  Neotoma  is  divided  into  six  groups  by  this  author,  typified  respectively 
by  floridana,  albigula,  intermedia,  mexicana,  desertonim,  and  pennsylvanica. 

I  have  for  reference  purposes  noted  the  chief  characters  ot  each  group, 

based  on  Goldman's  key.  In  the  first  two  groups,  M.i  has  the  anterointernal fold  deep. 

The  penusvhanica  group  contains  a  large  species  (hindfoot  more  than  40), 
differing  from  other  members  of  the  genus  in  cranial  characters. 

The  mexicana  group  contains  smaller  forms,  hindfoot  40  and  less. 



In  the  remainder  of  the  typical  subgenus,  the  first  upper  molar  has  the 
anterointernal  fold  shallow  or  absent. 

The  desertorum  group  contains  small  forms,  total  length  less  than  320  mm. 
The  remainder  with  one  exception   have  the  total   length  more  than 

32°- The  floridana  group  differs  from  those  that  remain  in  having  the  interptery- 
goid  fossae  wider,  and  the  bullae  relatively  smaller. 

The  albi»tila  group  have  the  interpterygoid  fossae  narrower  and  the  bullae 
relatively  larger  than  the  last;  the  rostrum  is  shorter  and  heavier  than  in 
the  intermedia  group  which  is  said  to  ha\'e  the  rostrum  long  and  more 
slender. 

For  full  details  see  Goldman's  revision. 
Forms  seen :  affinis,  annectens,  arenacea,  bryanti,  cinerea,  drummondii,  fallax, 

floridana,  ferriiginea,  fuscipes,  intermedia,  lepida,  macrotis,  micropus,  mexicana, 
vccidentalis,  pennsvlvanica,  sinaloae,  streatori,  tenuicauda. 

Range  maps  of  some  of  the  groups  will  be  found  in  Anthony,  Field  Book 
North  Amer.  Mammals,  1928.  It  will  be  seen  that  N.  cinerea  extends  north 
just  into  Yukon. 

List  of  Named  Forms 

(Revised  by  Goldman,  North  Amer.  Fauna,  No.  31,  1910.) 

Subgenus  Neotoma,  Say  &  Ord 

floridana  group 
1.  NEOTOMA  FLORIDANA  FLORIDANA,  Ord 

1818.    Bull.  Soc.  Philom.  Paris,  p.  iSi. 
St.  Johns  River,  Florida,  probably  near  Jacksonville,  Duval  County. 

2.  NEOTOMA  FLORIDANA  RUBIDA,  Bangs 
1S98.    Proc.  Boston  Soc.  Nat.  Hist.  XXVIII,  p.  185. 

Gibson,  Terrebonne  Parish,  Louisiana. 

3.  NEOTOMA  FLORIDANA  ILLINOENSIS,  Howell 

iijio.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  28. 
Wolflake,  Union  County,  Illinois. 

4.  NEOTOMA  FLORIDANA  BAILEYI,  Merriam 

1S94.    Proc.  Biol.  Soc.  Washington,  IX,  p.  123. 
Valentine,  Cherry  County,  Nebraska. 

5.  NEOTOMA  FLORIDANA  CAMPESTRIS,  Allen 

1S94.    Bull.  .\mer.  Mus.  Nat.  Hist.  VI,  p.  322. 
Pendennis,  Lane  County,  Kansas. 

6.  NEOTOMA  FLORIDANA  ATTWATERI,  Me.nrns 

1897.    Proc.  U.S.  Nat.  Mus.  XIX,  p.  721. 

Lacey's  Ranch,  Turtle  Creek,  Kerr  County,  Texas. 
-.    NEOTOMA  FLORIDANA  HAEMATOREIA,   Howell 

1934.    Proc.  Nat.  Sci.  Acad.  Philadelphia,  LXXXVI,  p.  403. 
Summit  of  Blood  Mountain,  Lumpkin  County,  Georgia. 



472  NEOTOMA 

8.    NEOTOMA  MICROPUS  MICROPUS,  Baird 

1855.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  333. 
Charco  Escondido,  Tamaulipas,  Mexico. 
Synonym:  siirberi,  Elliot,  1S99,  Field  Columb.  Mus.  publ.  37,  zool. 

ser.  vol.  I,  p.  279.  3  miles  west  of  Alva,  Woods 
Count>',  Oklahoma. 

I).    NEOTOMA  MICROPUS  CANESCENS,  .Jillen 
Bull.  Amer.  Mus.  Nat.  Hist.  Ill,  p.  285. 

North  Beaver  Creek,  Beaver  County,  Oklahoma. 

I.    NEOTO.MA  MICROPUS   LITTORALIS,  Goldman 
Proc.  Biol.  Soc.  Washington,  XVIII,  p.  31. 

Alta  Mira,  Tamaulipas,  Mexico. 

.    NEOTOMA  MICROPUS  PLANICEPS,  Goldman 
Proc.  Biol.  Soc.  Washington,  XVIII,  p.  32. 

Rio  Verde,  San  Luis  Potosi,  Mexico. 

12.  NEOTOMA  MICROPUS  LEUCOPHAEA,  Goldman 
Joum.  Washington  Acad.  Sci.  23,  p.  472. 

White  Sands,   10  miles  west  of  Point  of  Sands,  National  Monument, 
Otero  County,  New  Mexico. 

albigida  Group 

13.  NEOTOMA  ALBIGULA  ALBIGUL.'V,  Hartley 
1894.    Proc.  Cal.  Acad.  Sci.  ser.  2,  IV,  p.  157. 

Vicinity  of  Fort  Lowell,  near  Tucson,  Pima  County,  Arizona. 
Synonym:   intermedia    aiigiisiiceps,    Merriam,    1894,    Proc.    Biol.    Soc. 

Washington  IX,  p.  127.    New  Mexico. 

14.  NEOTOMA  ALBIGULA  MEARNSl,  Goldman 
1915.    Proc.  Biol.  Soc.  Washington,  XXVIII.  p.  135. 

Tinajas  Atlas,  Gila  Mountains,  Yuma  County,  .Arizona. 

15.  NEOTOMA  ALBIGULA  SHELDONI,   Cio'.dman 
1915.    Proc.  Biol.  Soc.  Washington,  XXVIII,  p.  136. 

Pinacate  Mountains  (Papago  Tanks),  Sonora,  Mexico. 

16.  NEOTOMA  ALBIGULA  VENUSTA,  True 

1S94.    Proc.  U.S.  Nat.  Mus.  XVII,  p.  354. 
Carrizo  Creek,  Imperial  County,  California. 
SynonvTn:   ciimulator,  Meams,  1898,  Proc.  U.S.  Nat.  Mus.  XX,  p.  503. 

Old  Fort  Yuma,  Imperial  County,  California. 
desertorum  grandis,  Elliot,  1903.  Field  Columb.  Mus.  Publ. 

Zool.  3,  p.  247.    Cameron  Lake,  Kern  County,  Cali- fornia. 

17.  NEOTOM.\  .ALBIGULA  W.ARRl-NI.  Merriam 
iQoS.    Proc.  Biol.  Soc.  Washington,  XXI,  p.  143. 

Gaume's  Ranch,  Baca  County  (north-west  corner),  Colorado. 
18.  NEOTOMA  ALBIGULA  MELANURA,  Merriam 

1894.    Proc.  Biol.  Soc.  Washington,  IX,  p.  126. 
Ortiz,  Sonora,  Mexico. 

10.    NEOTOMA  .ALBIGULA  LEUCODON,   Merriam 

1S94.    Proc.  Biol.  .Soc.  Washington,  IX,  p.  120. 
San  Luis  Potosi,  State  of  San  Luis  Potosi,  Mexico. 
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20.  NEOTOMA  ALBIGULA  DURANGAE,  Allen 

1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  602. 
San  Gabriel,  N.-W.  Durango,  Mexico. 

21.  NEOTOMA  ALBIGLLA  ZAC.ATECAE,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  30. 
Plateado,  Zacatecas,  Mexico. 

22.  NEOTOMA  ALBIGULA  SERI.  Townsend 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  125. 
Tiburon  Island,  Gulf  of  California,  Sonora,  Mexico. 

23.  NEOTONL-\  ALBIGULA  MELAS,  Dice 
1929.    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  no.  203,  p.  3. 

Malpais  lava  beds,  near  Carrizozo,  Lincoln  County,  New  Mexico. 

24.  NEOTOMA  ALBIGULA  LAPLATAENSIS,  Miller 

1933.  Proc.  Colorado  Mus.  Nat.  Hist.  12,  no.  i,  p.  2. 
Near  Bondad,  La  Plata  County-,  Colorado. 

25.  NEOTOMA  ALBIGULA  BREVICAUDA,  Durrant 

1934.  Joum.  Mamm.  Baltimore,  15,  p.  65. 
Castle  Valley,  about  15  miles  north-east  of  Moab,  Grand  County,  Utah. 

26.  NEOTOMA  LATIFRONS,  Mcrriam 

1894.    Proc.  Biol.  Soc.  Washington,  IX,  p.  121. 
Qucrendaro,  Michoacan,  Mexico. 

27.  NEOTOMA  NELSONI,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  29. 
Perote,  Vera  Cruz,  Mexico. 

28.  NEOTOMA  PALATINA,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  27. 
Bolanos,  Jalisco,  Mexico. 

2>).    NEOTOMA  MONTEZUMAE,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  29. 
Zimapan,  Hidalgo,  Mexico. 

30.  NEOTONLA  V.^RIA,  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  7,  p.  178. 
Turners  Island,  Gulf  of  California,  Sonora,  Mexico. 

intermedia  Group 

31.  NEOTOMA  INTERMEDIA  INTERMEDLA   Rhoads 
1894.    .A.mer.  Nat.  XXVIII,  p.  68. 

Dulzura,  San  Diego  County,  California. 
Synonym:  califoriiica.  Price,  1894,  Proc.  Cal.  Ac.  Sci.  ser.  2,  IV,  p.  154, 

pi.  II.    Bear  Valley,  San  Benito  County,  California. 

32.  NEOTOMA   INTERMEDIA  GILVA,  Rhoads 
1894.    Amer.  Nat.  XXVIII,  p.  69. 

Bannmg,  Riverside  County,  California. 
Synonym;  desertonim sola,  Merriam,  1894,  Proc.  Biol.  Soc.  Washington, 

IX,  p.  126.    San  Emigdio,  Kern  County,  California. 
bella  felipensis,  Elliot,  1903,  Field.  Columb    Mus.  Publ.  79, 

Zool.  ser.  3,  p.  217.    San  Felipe,  Lower  California. 
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33.  NEOTOMA  INTERMEDIA  PRETIOSA,  Goldman 
igog.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  139. 

Matancita,  50  miles  north  of  Magdalena  Bay,  Lower  California 

34.  NEOTOMA  INTERMEDIA  ARENACEA,  Allen 
189S.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  150. 

San  Jose  del  Cabo,  Lower  California. 

35.  NEOTOMA  INTERMEDIA  VICINA,  Goldman 

igog.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  140. 
Espiritu  Santo  Island,  Gulf  of  California.  Lower  California. 

36.  NEOTOMA   INTERMEDIA  PliRPALLIDA,  Goldman 

1909.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  139. 
San  Jose  Island,  Gulf  of  California,  Lower  California. 

37.  NEOTOM.^  INTERMEDIA  DEVIA,  Goldman 

1927.    Proc.  Biol.  Soc.  Washington,  XL,  p.  205. 
Tanner  Tank,  Painted  Desert,  Arizona. 

38.  NEOTOMA  INTERMEDIA  RAVIDA,  Nelson  &  Goldman 

1931.    Proc.  Biol.  Soc.  Washington,  XLIV,  p.  107. 
Comondu,  S.  Lower  California. 

39.  NEOTOMA  INTERMEDIA  NOTIA,  Nelson  &  Goldman 

1931.    Proc.  Biol.  Soc.  Washington,  LXIV,  p.  108. 
La  Laguna,  Sierra  de  la  Victoria.  S.  Lower  California. 

40.  NEOTOMA  INSULARIS,  Townsend 

1912.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXI,  p.  125. 
Angel  de  la  Guardia  Island,  Gulf  of  California,  Lower  California. 

41.  NEOTOMA  ABRRl'VL^TA,  Goldman 
1909.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  140. 

San  Francisco  Island,  near  southern  end  of  San  Jose  Island,  Gulf  ol 
California,  Lower  California. 

42.  NEOTOMA  NUDICAUDA,  Goldman 
1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  28. 

Carmen  Island,  Gulf  of  California,  Lower  California. 

43.  NEOTOMA  BRYANTI,  Merriam 

1887.    ."^mer.  Nat.  XXI,  p.  igi. 
Cerros  Island,  Lower  California. 

44.  NEOTOMA  ANTHONYI,  Allen 
i8g8.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  151. 

Todos  Santos  Island,  Lower  California. 

45.  NEOTO.MA  MARTINEN.SIS,  Goldman 
1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  28. 

San  Martin  Island,  Lower  California. 

inexicana  Group 

46.  NEOTOMA  Ml'XICANA  MEXICANA,   liaird 
1S55.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  333. 

Mountains  near  Chihuahua,  State  of  Chihuahua,  Mexico. 

47.  NEOTOMA  M1':XICAN.'^  EALL.A.X,  Merriam 
1894.    Proc.  Biol.  Soc.  Washington,  IX,  p.  123. 

Gold  Hill,  Boulder  County,  Colorado. 
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48.  NEOTOMA  MEXICANA  PINKTORUM,  Mcrriam 

1893.  Proc.  Biol.  Soc.  Washington,  VIII,  p.  iii. 
San  Francisco  Mountain,  Coconino  County,  Arizona. 

49.  NEOTOMA  MEXICANA  BULLATA,  Merriam 

1894.  Proc.  Biol.  Soc.  Washington,  IX,  p.  122. 
Santa  Catahna  Mountains,  Pima  County,  Arizona. 

50.  NEOTOMA  MEXICANA  MADREN.SIS,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  31. 
Sierra  Madra,  near  Guadelupe  y  Calvo,  Chihuahua,  Mexico. 

51.  NEOTOMA  MEXICANA  SINALOAE,  Allen 

1898.    Bull.  Amer.  Mus.  Nat.  Hist.  X,  p.  149. 

Tatemeles,  Sinaloa,  Mexico. 

52.  NEOTOMA  MEXICANA  INOPINATA,  Goldman 

1933-    Joum.  Washington  Acad.  Sci.  23,  no.  10,  p.  471. 
Chuska  Mountains,  N.-W.  New  Mexico. 

53.  NEOTOMA  NAVUS, 

1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  47. 
Sierra  Guadelupe,  Coahuila,  Mexico. 

54.  NEOTOMA  TORQUATA,  Ward 

1 89 1.    Aixnei.  Nat.  XXV,  p.  160. 
Abandoned  mine  between  Tetela  del  Volcan  and  Zacualpan,  Morelos, 

Mexico. 

Synonym:  fulviventer ,    Merriam,    Proc.    Biol.    Soc.    Washington,    IX, 
p.  121,  1894.    Toluca  Valley,  State  of  Mexico. 

orizabae,  Merriam,  1894,  Proc.  Biol.  Soc.  Washington,  IX, 
p.  122.     Mt.  Orizaba.  Puebla,  Mexico. 

55.  NEOTOMA  DISTINCTA,  Bangs 

1903.  Proc.  Biol.  Soc.  Washington,  XVI,  p.  89. 

Teocelo,  near  Jalapa,  Vera  Cruz,  Mexico. 

56.  NEOTOMA  TROPICALIS,  Goldman 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  81. 
Totontepec,  Oaxaca,  Mexico. 

57.  NEOTOMA  PARVIDENS,  Goldman 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  81. 
Juquila,  Oa.xaca,  Mexico. 

58.  NEOTOMA  FERRUGINEA  FERRUGINEA,  Tomes 

1861.    Proc.  Zool.  Soc.  London,  p.  282. 
Duefias,  Guatemala. 

59.  NEOTOMA  FERRUGINEA  CHAMULA,  Goldman 

1909.    Proc.  Biol.  Soc.  Washington,  XXII,  p.  141. 
Mountains  near  San  Cristobal,  Chiapas,  Mexico. 

f.o.    NEOTOMA  FERRUGINEA  SOLITARIA,  Goldman 

1905.  Proc.  Biol.  Soc.  Washington,  XVIII,  p.  31. 
Nenton,  Guatemala. 

')i.    NEOTOMA  FERRUGINEA   I.STHMICA,  Goldman 

1904.    Proc.  Biol.  Soc.  Washington,  XVII,  p.  80. 
Huilotepec,  8  miles  south  of  Tehuantepec,  Oaxaca,  Mexico. 
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bz.    NF.OTOMA  FKRRUGINEA  PICTA,  Goldman 

1904.  Proc.  Biol.  Soc.  Washington,  XVII,  p.  79. 
Mountains  near  Chilpancingo,  Guerrero.  Mexico. 

63.    NEOTOMA  FERRUGINEA  TEXUICAUDA,  Merriam 

1892.    Proc.  Biol.  Soc.  Washington,  VII,  p.  169. 
North  slope  of  Sierra  Nevada  of  Colima,  State  of  Colima,  \lexico. 

(14     NEOTOMA  FERRUGINEA  OCHRACEA,  Goldman 

1905.  Proc.  Biol.  Soc.  Washington,  XVIII,  p.  30. 
Atemajac,  near  Guadalajara,  Jalisco,  Mexico. 

(.5.    NICOTOMA  FERRUGINEA  VULCANI,  Sanbnrn 

1935.    Field  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  84. 
Volcan  Tajumulco,  south  slope,  San  Marcos,  Guatemala. 

h6.    NEOTOMA  CHRYSOMELAS.  Allen 

1908.    Bull.  Amer.  Mus.  Nat.  Hist.  XXIV,  p.  653. 
Matagalpa,  Nicaragua. 

descrtoruin  Group 

fi7.    NEOTOMA  DESERTORUM,   Merriam 

1S94.    Proc.  Biol.  Soc.  Washington,  IX,  p.  125. 
Furnace  Creek,  Death  Valley.  Inyo  County,  California. 
Synonym:    belUi,  Bangs,   1S99,  Proc.  New  Engl.  Zool.  Club,  i,  p.  66. 

Palm  Springs,  Riverside  County,  California, 
iievadettsis,  Taylor,  igio.  Univ.  Calif.  Pub.  Zool.  V,  p.  289. 

Virgin  Valley,  Humboldt  County,  Ne\'ada. 
68.    NEOTOMA  LEPIDA  LEPIDA,  Thomas 

189^    .•\nn.  Mag.  Nat.  Hist.  6.  XII,  p.  235. 

(?)Utah. 
h„.    NEOTOMA  LEPIDA  STEPHENSI,  Goldman 

1905.    Proc.  Biol.  Soc.  Washington,  XVIII,  p.  32. 
Ilualpai  Mountains,  Mohave  County,  .\rizona. 

70.  NEOTOM.A  LEPID.\  MONSTRABILIS,  Goldman 

1932.    Journ.  Mamm.  Baltimore,  13,  p.  62. 

Ryan,  Kaibab  National  Forest,  Coconino  County,  .Arizona. 

71.  NEOTOMA  LEPID.A.  MARCOSENSIS,   Burt 

:932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  7,  p.  179. 
San  Alarcos  Island,  Gulf  of  California,  Lower  California. 

72.  NEOTOM.\  LEPIDA  LATIROSTR.A,  Burt 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  7,  p.  180. 
Danzante  Island,  Gulf  of  California,  Lower  California. 

73.  NEOTOMA  LEPIDA  EGRESSA.  Orr 

1934.    Proc.  Biol.  Soc.  Washington.  XLVII,  p.  109. 
A  mile  east  of  El  Rosario,  Lower  California. 

74.  NICOTOMA  LEPID.A  BENSONT,  Blossom 

IQ35.    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  no.  315,  p.  i. 

Papajo  Tanks,  Pinacate  Mountains,  Sonora,  Mexico. 

75.  NEOTOMA  LEPIDA  RELICTA.  Goldman 

1932.    Journ.  !\Iamm.  Baltimore.  13.  p.  66. 
Keams  Canyon,  Navajo  County,  .Arizona. 
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76.  NKOTOMA  LF.PIDA  FLAVA,  Benson 

1936.    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  no.  317,  p.  7. 

Tinajas  Atlas,  Yuma  County-,  Arizona. 
77.  NKOTOMA  GOLDM.\NI.  Mcrriam 

1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  48. 
Saltillo,  Coahuila,  Mexico. 

78.  NKOTOMA  AURIPILA,  Blossom 
1934.    Occ.  Pap.  Mus.  Zool.  Univ.  Mich.  no.  273,  p.  i. 

.Agua  Dulce  Mountains,  9  miles  east  of  Papago  Well.  Pima  Count>', 
Arizona. 

pennsylvanica  Group 
79.  NKOTOMA  PENNSYLVANICA,  Stone 

1893.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  16. 

South  Mountain,  Cumberland  County',  Pennsylvania. 

Subgenus   Homodontomvs,  Goldman 
80.  NEOTOMA  BINKERI,   Burt 

1932.    Trans.  S.  Diego  Xat.  Hist.  Soc.  7,  p.  181. 
Coronados  Island,  Gulf  of  California,  Lower  California. 

Si.    NKOTO.MA  FUSCIPES  FUSCIPES,  Baird 
1857.    Mamm.  N.  America,  p.  495. 

Petaluma,  Sonoma  County,  California. 
Synonym:   monochroura,  Rhoads,    1894,  Amer.   Nat.  XXVIII,   p.   67. 

Grant's  Pass,  Josephine  County,  Oregon. 
splendens,  True,  1894,  Proc.  U.S.  Nat.  Mus.  XVII,  p.  353. 

Marin  County,  California. 

82.  NEOTOMA  FUSCIPES  STRKATORI,  Merriam 

1894.  Proc.  Biol.  Soc.  Washington,  IX,  p.  124. 
Carbondale,  Amador  County,  California. 

83.  NEOTOMA  FUSCIPES  ANNECTENS,  Elliot 
1898.    Field  Columb.  Mus.  Publ.  27,  zool.  ser.  vol.  i,  p.  201. 

Portala,  San  Mateo  County,  California. 
Synonym :  fuscipes  affinis,  Elliot,  same  reference,  p.  202.     Alum  Rock 

Park,  Santa  Clara  County,  California. 

84.  NEOTOMA  FUSCIPES  SIMPLEX,  True 
1894.    Diagnoses  of  some  undescribed  wood   rats  (genus   Neotoma)   in  the  National 

Museum,  p.  2;  Reprint:  Proc.  U.S.  Nat.  Mus.  XVII,  p.  354. 
Old  Fort  Tejon,  Tehachapi  Mountains,  Kern  County,  California. 
Synonym:  fuscipes  dispar,  Merriam,  1894,  Proc.  Biol.  Soc.  Washington, 

IX,  p.  124.    Lone  Pine,  Inyo  County,  California. 

85.  NEOTOMA  FUSCIPES  MOH-WENSIS,  Elliot 

1903.    Field  Columb.  Mus.  Publ.  87,  z.s.  vol.  3,  p.  246. 
Ore  Grande,  Mohave  Desert,  San  Bernardino  County,  California. 

86.  NEOTOMA  FUSCIPES  MACROTIS,  Thomas 
1893.    Ann.  Mag.  Nat.  Hist.  6,  XII,  p.  234. 

San  Diego,  San  Diego  County,  California. 
Synonym:    aiemophila,   Elliot,    1904,   Field   Columb.   Mus.  Publ.  90, 

z.s.    vol.    3,    p.    267.    Lockwood    Valley,    Mt.    Finos, 
Ventura  County,  California. 
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87.  NEOTOMA  FUSCIPES  MARTIRKNSIS,  Orr 
IQ34.    Proc.  Biol.  Soc.  Washington,  XLVII,  p.  no. 

Valladares,  Sierra  San  Pedro  Martir,  Lower  California. 

Subgenus  Teonoma,  Gray 

88.  NEOTOMA  CINEREA  CINEREA.  Ord 

1815.    Guthrie's  Geogr.  2d.  Amer.  ed.  vol.  2,  p.  292. 
Near  Great  Falls,  Cascade  County,  California. 

Synonym:   a'lierea  acraia,  Elliot,  1903,  Field   C'olumb.  Mus.  Publ.  87, Zool.  ser.  vol.  3,  p.  247. 

89.  NEOTO.\L-\  CINEREA   LUCIDA.  Goldm.in 
1917.    Proc.  Biol.  Soc.  Washington,  XXX,  p.  in. 

Charleston  Peak,  Charleston  Mountains,  Clark  County,  Nevada. 

.;o.    ̂ 'EOTO^L\  CINEREA   DRLMMONDII,   Richardson 
1828.    Zool  Journ.  vol.  3,  p.  517. 

Probably  near  Jasper  House,  Alberta,  Canada, 

gi.    NEOTO.MA  CINERE.A  S.\X.'\MANS,  f)sRood 
1900.    North  Amer.  Fauna,  no.  19,  p.  33. 

Bennett  City,  head  of  Lake  Bennett.  British  Columbia,  Canada. 

92.  NEOTOMA  CINEREA  OCCIDENTALI.S,   Baird 
1855.    Proc.  .\cad.  Nat.  Sci.  Philadelphia,  p.  335. 

Shoahvater  Bay,  Pacific  County,  Washmgton. 
Synonym:   columbiana,   Elliot,    1899,    Field   Columb.    Mus.   publ.    32, 

zool.  ser.  i,  p.  255.    Ducks,  British  Columbia. 

93.  NEOTOMA  CINEREA  FUSCA,  True 

1894.    Diagnoses,  etc.  (vide  No.  84  supra),  p.  2;  Reprint:  Proc.  LI.S.  Nat.  Mus.  XVH, 
P-  354- 

Fort  Umpqua,  Douglas  County,  Oregon. 
Synonym:    apicalis.   Elliot,    1903,  Field  Columb.  Mus.   publ.  74,  zool. 

ser.  vol.  3,  p.  160.     Gardiner.  Coos  County,  Oregon. 

94.  NEOTOMA  CINEREA  OR(^LESTES.  Mt-rnam 
1894.    Proc.  Biol.  Soc.  Washington,  IX,  p.  128. 

Saguache  Valley,  20  miles  west  of  Saguache,  Saguache  County,  Colorado. 
Synonym:   cinnamomea,  .Allen,  1895,  Bull.  Amer.  Mus.  Nat.  Hist.  VH, 

p.    331.    Kinney    Ranch,    Bitter    Creek,    Sweetwater 
County,  Wyoming. 

grangeri,   Allen,    1894,    Bull.   .Amer.    .Mus.    Nat.    Hist.   VI, 
p.  324.    Custer,  S.  Dakota. 

95.  NEOTOMA  CINEREA  ARIZONAE,  Merriam 
1593.  Proc.  Biol.  Soc.  Washington,  VHI,  p.  no. 

Keam  Canyon,  Apache  County,  Arizona. 

96.  NEOTOMA  CINEREA  RUPICOL.A,  .-Mien 
1594.  Bull.  Amer.  Mus.  Nat.  Hist.  VI,  p.  323. 

Corral   Draw,   Pine   River   Indian   Reservation,   south-eastern  base   of 
Black  Hills,  S.  Dakota. 

Genus  49.    HODOMYS,  Merriam 

1894.     H0DOMY.S,  Merriam,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  XL\'I.  p.  232. 

Type  Species. — Wotoma  allcni,  Mcrnam. 
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Range. — Mexico  (Puebla  and  Colima). 

Number  of  Forms. — Two. 

Characters. — Skull  with  supraorbital  ridges  tending  to  extend  over  the 
parietals;  interparietal  in  the  small  series  seen  abnormally 

long  antcroposteriorly.  Incisive  foramina  long,  narrow,  extending  to  toothrows. 
Bullae  small.  Palate  as  in  jVeo/owa.  Coronoid  process  of  mandible  high.  M.i, 

M.2  four-rooted,  M.3  three-rooted  (Merriam).  Cheekteeth  in  general  like 
those  of  Neotoma,  but  second  inner  fold  of  M.i  and  inner  fold  of  M.2  extending 

much  further  across  the  tooth;  and  M.3  lower  S-shaped. 
Size  relatively  large;  feet  as  in  Neotoma;  tail  moderately  haired. 

Merriam  states,  "Only  two  species  of  Hodomys  are  known.  Both  make 
extensive  inosculating  runways  among  the  agaves  and  other  plants  on  the  brushy 
sidehills  where  they  live.  This  habit  is  unknown  in  the  allied  genera,  Neotoma 

and  Xenomys.  Neotoma  builds  houses  or  amasses  large  piles  of  sticks,  cactus 
spines,  and  other  rubbish ;  Xenomys  lives  in  hollow  trees.  Hodomys  is  not  known 

to  do  either." 
Forms  seen :  alleni. 

List  of  N.\med  Forms 

1.  HODOMYS  .ALLKNI,  Merriam 
1892.    Proc.  Biol.  Soc.  Washington,  VII,  p.  168. 

Manzanillo,  Colima,  Mexico. 

2.  HODOMYS  VETULUS,  Merriam 

1894.    Proc.  Acad.  Xat.  Sci.  Philadelphia,  XLVI,  p.  236. 
Tehuacan,  Puebla,  Mexico. 

The  allied  genus  Xenomys,  not  represented  in  London,  will  be  noticed  at  the 
end  of  the  subfamily.  Here  it  may  be  stated  that  the  Neotoma  series  of  genera 
were  referred  to  a  subfamily  Neotominae  by  Merriam  {Nelsonia,  Neotoma, 

Teanopus,  Hodomys,  Xenomys);  this  was  referred  to  the  Cricetinae  by  Miller 
&  Gidley  in  their  classification  of  the  Order.  The  genera  of  the  Neotoma  series 
seem  no  more  distinct  from  the  main  stem  of  Neotropical  Cricetinae  than  do  such 
forms  as  Sigmodon,  Holochilus,  Neotomys,  and  Reithrodon,  on  dental  characters ; 

and  prismatic  teeth  of  a  similar  type  to  those  of  Neotoma  arc  found  in  the 
Neotropical  Andinomys,  and  are  suggested  in  Chinchillula  and  Irenomys.  These 

were  not  compared  by  Merriam  with  his  "Neotominae."  Dentally  Andinomys 
seems  to  lead  straight  into  the  Neotoma  branch.  Probably  Phyllotis  may  be 

regarded  as  the  starting-point  both  for  the  Neotoma-Andinomys  section  of  the 
subfamily,  and  for  the  Sigmodon-Reithrodon  section ;  or  if  not,  then  something 
which  has  or  had  a  dental  pattern  like  that  of  PhyUotis. 

Genus  50.    NELSONIA,  Merriam 

1897.    Nelsoni.a,  Merriam,  Proc.  Biol.  Soc.  Washington,  XI,  p.  277. 

Type  Species. — Nelsonia  neotomodon,  Merriam. 

Range. — Mexico  (Michoacan  and  Zacatecas). 
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Number  of  Forms. — Two. 

Characters. — Skull  rather  flat;  zygomatic  plate  straight  anteriorly;  bullae 
prominent.  Palate  as  in  Neotoma.  (Only  one  skull  seen.) 

Cheekteeth  flatcrowned,  prismatic;  M.i  and  IVI.2  as  in  Neotoma,  but  the  folds 

in  the  one  specimen  examined  seem  to  be  less  well  open;  M.3  very  simplified, 
ditfering  from  all  Neotomine  genera;  with  one  anteriorly  placed  outer  fold  which 
nearly  extends  across  the  tooth,  the  rest  of  the  tooth  simple,  without  folds.  The 
tooth  is  little  reduced.  M.2  is  about  as  large  as  M.i.  M.i  possesses  only  one 
inner  fold. 

Lower  molars:  M.i  with  two  outer,  three  inner  folds,  the  anteroexternal  and 

posterointernal  ones  much  reduced.  M.2  with  one  main  outer  fold,  and  a  very 

small  posterointernal  fold;  also  one  main  inner  one.  M.3  with  an  inner  fold,  and 
a  slight  constriction  on  the  outer  side. 

Size  apparently  much  smaller  than  Hodonivs  or  Neotoma;  fur  soft;  ear 
prominent;  tail  long,  well  haired,  tufted  terminally;  feet  not  abnormal. 

Forms  seen:  neotomodoii. 

List  of  Named  Forms 

1.  XELSONIA  GULDM.AM,   Mcrnam 

1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  Xo. 
Mt.  Tancitaro,  Michoacan,  Mexico. 

2.  NELSONIA  NEOTOMODON,  Merriam 

1897.    Proc.  Biol.  .Soc.  Washington,  XI,  p.  278. 
Mountains  near  Plateado,  Zacatecas,  Mexico. 

Genus  51.    HYPOGEOMYS,  Grandidier 

1869.    Hypoghomys,  Grandidier,  Rev.  et  Mag.  Zool.  XXI,  p.  338. 

Type  Species. — Hvpogeouivs  antimeiia.  Grandidier. 

Range. — Madagascar. 

Number  of  Forms. — One. 

Characters. — Skull  very  large,  iuit  not  much  ridged;  rostrum  prominent; 
interparietal  large;  occipital  region  upstanding  and  strong, 

ridged  centrally.  Paruccipital  process  thick  and  long,  bullae  very  large.  Incisive 
foramina  excessively  large  and  long,  broadest  in  the  middle,  extending  from  the 
back  of  the  incisors  to  the  middle  of  M.i.  Zygomatic  plate  broad  but  low; 

infraorbital  foramen  very  large  above.  Jugal  thick  and  unusually  long  tor  a 

Murine  Rodent;  zygoma  very  heavy.  LTpper  cheekteeth  flatcrowned,  with 
inner  and  outer  re-entrant  folds,  more  or  less  prismatic  in  appearance;  the  folds 
strongly  curved,  the  outer  ones  curving  backwards.  M.3  smaller  than  M.2, 
which  is  about  equal  to  M.i.  Two  outer,  and  one  inner  folds  in  all  teeth;  the 
anteroexternal  one  of  M.2  reduced,  this  fold  in  all  teeth  nearly  meeting  the  inner 

fold.  Cheekteeth  strongly  hypsodont.  Perhaps  the  nearest  approach  to  this 
dentition  is  Neotoma,  but  the  folds  in  Hypugeomys  are  rather  less  open,  and  the 
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general  effect  is  less  Microtine.  There  is  a  wide  difference  between  the  types, 

and  Hypogeomys  seems  to  be  a  very  isolated  genus. 
Lower  molars  almost  a  series  of  transverse  plates;  M.i  with  two  outer,  two 

inner  folds,  and  three  laminae,  each  of  which  are  just  joined  by  a  narrow  bridge. 
IVI.2  with  three  laminae,  the  front  one  completely  separated;  the  two  posterior 

ones  joining  centrally.  M.3  more  or  less  S-shaped,  the  folds  neatly  extending 
across  the  tooth. 

These  notes  are  based  on  one  skull  only. 

Size  very  large,  probably  the  largest  member  of  the  subfamily,  though  not 
comparing  with  some  Oriental  Murinae  in  this  respect.  Tail  relatively  long, 
scaly,  moderately  haired.  Forefoot  normal,  with  vestigial  pollex,  and  the  five 
pads  normally  developed.  Hindfoot  relatively  long,  with  four  digital  pads  well 
developed,  but  behind  these  the  sole  is  naked  to  the  heel,  the  normal  pair  of 

plantar  pads  evidently  suppressed  (a  vestige  of  one  may  be  traced,  behind  the 
hallux).  Claws  of  hindfoot  powerful,  and  outer  digits  not  appreciably  reduced. 
Ear  large,  and  very  simple  within.    (Notes  based  on  one  adult  spirit  specimen.) 

Some  fossil  species  of  this  genus  have  been  described  from  Madagascar 
comparatively  recently.  The  genus  Macrotarsomys,  which  might  belong  here 
but  is  not  represented  in  London,  is  noticed  at  the  end  of  the  subfamily. 

Forms  seen :  tintinieiici. 

List  of  N.^med  Forms 

I.    HYPOGEOMYS  ANTIMENA,  Grandidicr 

1869.    Rev.  ct  Mas.  Z00I.  XXI,  p.  339. 
Hanks  of  the  Tsidsibon  and  the  Andranoumene,  Menabe,  W.  Mada- 

gascar. 

The  Fishing-Rats 

(Ichthyomys  Section) 

Only  three  out  of  five  named  genera  are  represented  in  London.  The  others 

are  Daptomys  and  Neusticomys. 

Genus  52.    ICHTHYOMYS,  Thomas 

1893.    IcHTin'OMYS,  Thomas,  Proc.  Zool.  Soc.  London,  p.  337. 

Type  Species. — Ichthyomys  slolzmanni,  Thomas. 

Range. — South  America:  Peru,  Ecuador,  Colombia,  and  Venezuela. 

NiMBER  OF  Forms. — Seven. 

Cll.ARACTERS. — SkuU  and  form  extremely  modified  for  aquatic  lite.  Skull 
bearing  considerable  resemblance  to  that  of  the  Australian 

Hydromys.  Nasals  shortened  anteriorly;  whole  skull  flattened;  brainca.se  long 
and  wide,  interorbital  constriction  tending  to  become  extreme.  Interparietal 

may  be  vestigial  or  moderately  developed.  Infraorbital  foramen  very  large; 
zygomatic  plate  extremely  narrow,  but  well  tilted  upwards,  just  as  in  Hydromys. 

16 — Living  Rodents — II 
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Zygomata  threadlike.  Bullae  small.  Palate  continued  considerably  behind  last 
molars  as  a  rule.  Incisive  foramina  long,  nearly  to  M.i.  Mandible  with  large 

coronoid  process.  Upper  incisors  broad,  their  cutting  edges  worn  to  the  shape 
of  an  inverted  V.  Lower  incisors  rather  compressed,  but  not  abnormally  so. 

Upper  cheekteeth  simple,  the  cusps  strictly  opposite  to  each  other,  the  de- 
pressions between  them  wide  and  prominent;  six  cusps  in  M.i,  four  in  M.2, 

the  folds  separating  them  opposite,  and  weak;  jVI.3  reduced.  M.i  evidently 
three-rooted.  Lower  molars:  M.3  bilaminate,  in  two  clear  portions;  ALa  with 

four  cusps,  and  two  opposite  re-entrant  folds;  ISl.i  with  six  cusps  and  four 
opposite  folds,  the  two  anterior  cusps  very  narrow  and  close  together.  The 
depressions  between  the  cusps  conspicuous. 

Fur  thick,  though  less  soft  than  in  allied  genera  here  noticed.  Ilindfoot 

large,  broad,  with  well-developed  swimming-fringe,  the  toes  partly  webbed; 
forefoot  very  small.  Tail  long,  completely  haired.  All  digits  including  hallux 

well  developed  on  hindfoot.  Mammae  i — 2^6  (Thomas).  Caecum  much 
reduced  (Thomas).    Plantar  pads  five. 

Forms  seen:  cuuriniis,  hvdrobales,  iiiccfoii,  oricnlalis,  stolzmanm,  sodcrstroiin. 

List  of  N.'vmed  Forms 

1.  ICHTHYOMYS  CAL'RINUS,  Thom;is 
1Q24.    .Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  541. 

Gualea,  W.  Ecuador. 

2.  ICHTHYOMYS  HVDR<  IB.ATKS.  Winta- 
1 89 1.    Vid.  Meddel.  Naturh.  Foren.  Kjobenhavn,  p.  20. 

Sierra  de  Merida,  W.  Venezuela. 

3.  ICHTHYOMYS  NICEFORI.  Thomas 
1924.    .Ann.  Mag.  Nat.  Hist.  9,  XIII,  p.  165. 

Paima,  Bogota  region,  Central  Colombia. 

4.  ICHTHYOMYS  ORIENTALIS,  Anthony 
1923.    .\mer.  Mus.  Nov.  no.  55,  p.  7. 

Rio  Napo,  E.  Ecuador. 

5.  ICHYTHOMYS  SODKRSTROMI,  dc  Wmtoii 
1S96.    Proc.  Zool.  See.  London,  p.  512. 

Rio  Machangara,  \V.  Ecuador. 

h.    ICHTHYOMYS  STOL'/MANM,  Thomas 
1S93.    Proc.  Zool.  Soc.  London,  p.  339. 

Central  Peru,  Chanchamayo. 

7.     ICHTHYOMYS  TWEEDII,  .Anthony 

1 92 1.    .Amer.  Mus.  Nov.  no.  20,  p.  i. 
Portovelo,  Provincia  de!  Oro,  S.-W.  Ecuador. 

Cenus  53.    RHEOMYS,  Thomas 

1906.    Rheomvs,  Thomas,  .Ynn.  Mag.  Nat.  Hist.  7,  XVII,  p.  421. 

Type  Spf,cies. — Rheomys  umlcru-orMll,  Thomas. 

Range. — Colombia,  Panama,  Costa  Rica,  VA  Salvador. 
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Number  of  Forms. — Five. 

Characters. — (These  notes  based  on  one  skull,  type  of  iinderwoodi,  and  two 
skins,  type  of  iinderwoodi  and  trichotis).  Like  Ichthyomys 

externally;  fur  rather  softer,  ear  much  reduced,  as  in  Ichthyomys,  but  not 
vestigial.  Skull  with  less  interorbital  constriction  than  Ichthyomys  perhaps; 
upper  incisors  much  narrower,  their  cutting  edges  normal;  lower  incisors  much 

compressed,  though  evidently  not  so  abnormal  as  Anotomys. 

Remarks. — Perhaps  not  more  than  a  subgenus  of  Ichthyomys. 
Forms  seen :  trichotis,  iinderwoodi. 

List  of  Named  Forms 

1.  RHEOMYS  RAPTOR,  Goldman 

1912.    Smiths.  Misc.  Coll.  LX,  no.  2,  p.  7. 
Near  head  of  Rio  Limon,  Mt.  Pirri.  E.  Panama. 

2.  RHEOMYS  STIRTOM,  Dickey 

1928.    Proc.  Biol.  See.  Washington,  XLI,  p.  12. 
Los  Esemiles,  Dept.  Chalatenango,  El  Salvador. 

,!.    RHEOMYS  THOMASI,   Dickey 
1928.    Proc.  Biol.  Soc.  Washington,  XLI,  p.  ii. 

Mt.  Cacaguatique,  Dept.  San  Miguel,  El  Salvador. 

4.  RHEOMYS  TRICHOTIS,  Thomas 
1897.    .Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  220. 

Near  Rio  Magdalena,  Cundinamarca  district,  W.  Colombia. 

5.  RHEOMYS  UNDERWOODI,  Thomas 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVH,  p.  422. 

Tres  Rios,  Costa  Rica. 

Genus  54.    ANOTOMYS,  Thomas 

1906.    Anotomys,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XVH,  p.  86. 

Type  Species. — Anotomys  leander,  Thomas. 

Range. — Known  only  from  Western  Ecuador. 

Number  of  Forms. — One. 

Characters. — (One  skull  seen  only.)  Skull  of  Ichthyomys  type,  but  brain- 
case  more  inflated  and  heavier;  interorbital  constriction 

extreme;  nasals  slanting  upwards  anteriorly,  their  opening  in  front  very  high, 
the  nasals  nearly  projecting  over  the  incisors;  upper  incisor  root  showing  rather 
prominently  on  side  of  rostrum  in  front  of  infraorbital  foramen.  Lower  incisors 
extremely  compressed,  but  the  upper  ones  evidently  not  so.  In  this  character 

the  genus  approaches  the  highly  aberrant  Murine  Attisomys,  but  the  result  is 
very  ditferent  as  in  Anotomys  the  lower  incisors  are  in  no  way  deepened,  whereas 
in  Anisomys  they  are  extremely  deepened. 

Ear  vestigial,  lacking  functional  ear  conch.    Tail  longer  than  head  and  body; 
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fur  very  soft;  hindfoot  much  larger  than  forefoot,  as  in  Ichthyomys;  proportions 
of  digits  about  as  Ichtliyomys. 

Forms  seen  :  kaiider. 

List  of  Named  Forms 

I.    ANOTOMVS   LEANDER.  Thomas 

igo6.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  87. 
Mt.  Pichincha,  W.  Ecuador. 

Genera  Unrepresented  in  the  British  Museum 

Eight  named  genera  of  Cricetinae  are  not  represented  in  the  British  Museum. 
The  most  important  of  these  is  Xenomys,  a  member  of  the  Neoioma  section. 

Genus  i .    XENOMYS,  Merriam 

1892.    Proc.  Biol.  Soc.  Washington,  VII,  p.  160. 

Type  Species  (and  sole  named  form). — Xaioniys  luhoiii,  Merriam.     1892. 
Proc.    Biol.    Soc.    Washington,    VII,     p.    161.     Hacienda 

Magdalena,  between  the  city  of  Colima  and  Manzanillo,  Colima,  Mexico. 

CH-^Ri^CTERS  (compiled  from  original  description) — "With  a  skull  much 
like  that  of  Neotoma  mexicana,  it  has  well  developed  supra- 

orbital beads,  like  Nxctomvs,  large  lachrymals,  a  large  interparietal,  and  large 

and  greatly  inflated  audital  bullae."  "  In  dentition  it  combines  the  three-rooted 
upper  molars  of  true  Murines  with  the  non-tubercular  prismatic  grinding 
crowns  of  the  Arvicolines  and  has  broadly  rounded  alternating  triangles  of 

Phcnacomys,  only  even  more  crowded."  "The  anterior  border  ot  the  squamosal 
above  the  zygomatic  process  is  marked  by  a  projecting  vertical  ridge  correspond- 

ing to  the  postorbital  process  of  Cuniculus  (  =  Dicrostonyx),  Myodes  (  =  Lemmus), 

and  Phenacomxs."  " Paroccipital  processes  are  long  and  stout."  "Molar  series 
large  and  heavy,  much  broader  than  Neotoma,  or  Arvkola;  crowns  flat,  prismatic, 

non-tubercular,  with  broadly  rounded  and  crowded  alternating  triangles  as  in 
Phenacomvs  and  Arvicola  .  .  .  and  bearing  no  resemblance  to  the  narrow 

transversely  elongated  loops  of  Neotoma."  The  third  lower  molar  is  described 
as  S-shaped. 

2.     TEANOPUS,  Merriam 

1903.    Proc.  Biol.  Soc.  Washington,  XVI,  p.  81. 

Type. —  Teanopus  phenax,  Merriam.    Same  reference.    Camoa,  Rio  Mayo, 
Sonora,  Mexico. 

A  member  of  the  Neotoma  section;  bullae  large  and  inflated,  cf.  Xenomys. 
Molars  described  as  like  Neotoma  albigula  group,  but  third  lower  molar  as 
Hodomvs. 

3.    NEUSTICOMYS,  Anthony 

1 92 1.    Amer.  Mas.  Nov.  no.  20,  p.  2. 

Type. — .V.  moiiticohis,  Anthony.     Same  reference.     Nono,  W.  Ecuador. 
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A  member  of  the  Ichthyomys  section.  Described  as  less  modified  for 
aquatic  life  than  Ichthyomys  and  Anotomys.    The  hallux  greatly  reduced. 

4.    DAPTOMYS,  Anthony 

1929.    Amer.  Mus.  Nov.  no.  383,  p.  i. 

Type. — D.venezuelae,.\nxhon\.   Same  reference,  p.  2.    Xeveri,  Cumanacoa, 
N.  Venezuela. 

A  member  of  the  Ichthyomys  section.    Less  modified  for  aquatic  life  than 
Ichthyomys. 

5.    PODOXYMYS,  Anthony 

1929.    Amer.  Mus.  Nov.  no.  383,  p.  4. 

Type. — P.   roraimae,  Anthony.     Same  reference.     JMt.   Roraima,   British 
Guiana. 

From  description  probably  very  closely  allied  to  Microxus.    Claws  said  to  be 
long. 

6.    OTONYCTOMYS,  Anthony 

1932.    Amer.  Mus.  Nov.  no.  586,  p.  i. 

Type. — Otonyctomys  hatti,   Anthony.      Same    reference.      Chichen   Itza, 
Yucatan,  Alexico. 

Like  Nyctomys,  but  with  enormous  bullae  (as  figured).    Unless  intermediate 
forms  are  discovered,  this  is  probably  to  be  regarded  as  a  very  distinct  genus. 

7.    SCOLOMYS,  Anthony 

1924.    Amer.  Mus.  Nov.  no.  139,  p.  i. 

Type. — Scolomys  melanops,  Anthony.  Same  reference,  p.  2.  Mera,  E. 
Ecuador. 

From  description  evidently  near  Neacomys,  and  ditfering  in  cranial  characters, 

such  as  very  short  rostrum,  pro-odont  incisors,  shortened  palatal  foramina,  etc. 

Fur  spinous.    Alammae  i — 2  =  6.    Molars  verv  small. 

8.    ]\L\CROTARSOMYS,  Milne-Edwards  &  Grandidier 

1898.    Bull.  Mus.  Paris,  4,  p.  179. 

Type. — Macrotarsomys  bastardi,  Milne-Edwards  &  Grandidier.  Same 
reference.    South  of  Mangoky,  S.-W.  ]\Iadagascar. 

External  form  as  figured  very  similar  to  Hxpogeomys.  Molars  as  figured 
evidently  similar  to  Ilypogeomys.  Skull  not  mentioned  in  original  description. 

But  head  and  body  only  90  mm.  (Hypogeomys  is  a  giant  form.)  Notwithstand- 
ing this,  it  is  probable  that  Macrotarsomys  stands  nearest  Hypogeomvs. 

The  subfamily  Cricetinae  is  known  fossil  according  to  Miller  &  (jidlev  from 
the  Oligoccne. 
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UNIDENTIFIABLE  NEOTROPICAL  NAMES 

According  to  Gyldenstolpe,  the  following  names  (all  described  as  belonging 
to  the  genus  Mus{\),  all  from  Chile,  and  all  Ann.  del  Museo  Nac.  de  Chile, 

1900,  pp.  5-70)  cannot  be  identified.    All  of  Philippi. 
saltuiim  Andes  near  Puerto  Montt. 

capita  Atacama. 
tarsalis  \  aldivia  Prov. 

niegalotls  Santiago  Prov. 
psiliinis  Colchagua  Prov. 
exiguus  Andes  of  Santiago. 
chonoticus  Chonos  Island. 
coiiiiiiiitatiis  Valdivia. 
inelanizon  Chile. 

iiu'lanotis  (?) 
)iuicronvclios  Central  Chile. 

xanthopus  Osorno. 
agilis  Illapel. 
suhriifiis  Chile. 

pincanus  Concepcion. 

platytarsiis  La  Ligua. 
periiix  La  Pigua. 
leptodactylns  Valparaiso. 

glap/ivriis  Alaule  Prov. 
coqiiimbensis  Serena,  Coquimbo  Prov. 
hoedeckeri  Maule  Prov. 
osornimis  Osorno. 
microtis  Maule  Prov. 
atratus  Maule  Prov. 

glirinus  Atacama. 
lanatus  Atacama. 

piieriilus  Atacama. 

cauquenensis  Quirihue,  Maule  Prov. 
melacniis  Maule  Prov. 

foiicki  Puerto  Montt,  Llancjuihue  Prov. 
longibarbus  Valdivia  Prov. 
araucanus  Concepcion. 
landbecki  Illapel. 

Gyldenstolpe  also  lists  the  following  names  as  unidentifiable: 

porcinus,  Philippi  &  Landb.  Arch.  f.  Naturg.  XXIV,  i,  1858,  p.  78.    Santiago 
Province. 

concolor,  Wagner,  Arcii.   f.   Naturg.   XI,    i,    1845,   p.    147.    Rio   Curicairi, 
Brazil. 

brac/iviirtis,  Wagner,  same  reference.    Ytiirare,  Brazil. 
catiireiitris,  Wagner,  same  reference,  p.  14S.     Brazil. 

canellinus,  Wagner,  1843,  Schreber's  Siiugeth.  Suppl.  iii,  p.  552.    Brazil. 
brasiliensis,  Desmarest,  Nouv.  Diet.  Hist.  Nat.  xxi.\,  1819,  p.  (12.    Brazil. 
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cephalutes,  Desmarest,  same  reference,  p.  63.    St.  Ignaz  Guazu,  Paraguay. 
nigripes,  Desmarest,  same  reference,  p.  64.    Paraguay. 
brevicaudatus,  Philippi,  1872,  Zeitschr.  Ges.  Nat.  vi,  p.  446.    Puerto  Montt, 

Chile. 

lahiosus  (Scapteromys),  Winge,  E.  Museo  Lundi,  i,  iii,  1888,  p.  39.    Lagoa 
Santa,  Minas  Geraes. 

modestus,  Ribeiro  (Scapteromys),  1914,  Comm.  Linhas.  Telegr.  de  Matto 
Grosso,  Zool.  Annex,  5,  p.  39.    Caceres,  Matto  Grosso. 

cinnamomeus,  Pictet,  1841,  Anim.  Xouv.  Mus.  Geneve,  p.  64. 
maculipes,  Pictet,  same  reference,  p.  67. 

longiiarsus,  Rcngger,  Nat.  d.  Saugeth.  Paraguay,  1830,  p.  232.    North  of  \'illa Real,  Paraguay. 

CRICETINAE: 

SPECIAL  WORKS  OF  REFERENCE 

Gyldenstolpe,  .\  Manual  of  Neotropical  Sigmodont  Rodents,   1932,  Kungl.  S\enska 
Vetensk.-Akad.  Handl.  3,  Bd.  II,  no.  3. 

Tate,  Ta.\onomy  of  Neotropical  genera,  1932.    .Amer.  Mus.  Nov.  nos.  529,  541,  562, 
579.580,581,582,583. 

GoLDM.\i\,  North  Amer.  Fauna,  43,  1918.    Revision  of  forms  of  Oryzomys  occurring 
north  of  Panama. 

Howell,  1914,  North  Amer.  Fauna,  no.  36.    Revision  oi  Reithrodontomys. 
Osgood,  North  .Amer.  Fauna,  no.  28,  1909.    Revision  of  Peromyscus  and  Baiomys. 
HoLLlSTER,  1914,  Proc.  U.S.  Nat.  Mus.  XLVII,  p.  427.    Revision  of  Onychomys. 
Osgood,  1925,  Field.  Mus.  Nat.  Hist.  229,  zool.  ser.  no.  9.    Notes  on  the  species  of  the 

genus  Notiomys. 

ARG'iKOPULO,  1933,  Zeitschr.  fiir  Saugetierk.  Bd.  8,  Heft  3,  p.  133.    Revision  of  Palaearc- 
tic  Cricetinae,  Cricetus,  Mesocricetus,  Cricetulus,  Phodopus,  Calomyscus. 

Bailey,   1902.  Proc.  Biol.  Soc.  Washington,  XV,  p.  loi.    Revision  of  N.  American 
Sigmodon. 

Goldman,  North  Amer.  Fauna,  1910,  no.  31.    Revision  oi  Neotoma. 
Merriam,  Proc.  Nat.  Sci.  Philadelphia,  1894,  p.  225.    Subfamily  Neotominae. 
Miller.  Cat.  Mamm.  West  Europe,   1912,  p.  592.    Cricetulus,  Cricetus,  and  Meso- 

cricetus. 

Subfamily  GYMNUROMYINAE 

(New) 
1896.  Thomas:    Sigmodontinae,  part. 
1899.  TuUberg:    Nesomyidae,  part. 
191S.  Miller  &  Gidley:    Cricetidae,  Cricetinae,  part. 
1924.  Winge:    Muridae,  Rhizomyini,  part. 
1928.  Weber:   Nesomyidae,  part. 

Geographical  Distribution. — Madagascar. 
Number  of  Genera. — One. 

Characters. — Cheekteeth  highly  abnormal,  and  differing  conspicuously  in 
pattern  from  all  other  genera  of  Muridae  examined.    They 

are  completely  flatcrowned,   laminate,   with  the   laminae  excessively  tightly 
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pressed  together  and  compressed,  much  more  so  than  in  Murinae:  all  traces  of 
cusps  obliterated;  ]\1.3  slightly  broader  and  longer  than  M.2,  and  M.2  slightly 
larger  than  M.i;  the  pattern  a  series  of  parallel  isolated  folds,  these  folds 

excessively  narrowed  and  line-like.  The  laminae  are  much  curved,  and  the  dental 
pattern  is  in  general  complex.  (Differing  in  this  respect  from  laminate  Murinae 
in  which  when  the  cusps  are  suppressed,  the  pattern  becomes  simplified).  The 

folds  separating  the  lamina  not  open  at  all  (compare  Cricetinae). 
This  dental  pattern  is  probably  derived  from  that  of  Nesoniys,  as  it  agrees 

with  it  in  essential  fundamental  arrangement,  but  is  so  much  more  highly 
modified  that  I  have  come  to  the  conclusion  that  Gymniiromys  should  have  a 

special  subfamily.  In  Nesoniys,  the  folds  are  open,  the  cusps  apparent,  and  the 

general  pattern  is  not  much  more  progressive  than  primitive  Oryzomys-like 
Cricetinae,  in  which  subfamily  Nesomys  has  been  retained. 

It  is  of  exceptional  interest  that  the  general  dental  pattern  of  Gynwuromys 

also  agrees  fundamentally,  or  so  it  seems  to  me,  with  the  Dormouse  Plataciiii- 
tliomys,  differing  indeed  only  in  the  fact  that  whereas  in  Platacanthomys  the 
ridges  are  prominent,  and  the  spaces  between  them  deep,  and  well  open  at  the 
outer  side  of  the  tooth  (in  the  upper  molars),  in  Gymniiromys  the  whole  of  the 

teeth  have  become  tightly  pressed  together,  with  completely  flat  crowns,  and 
the  recurrent  spaces  closed.  This  supports  the  theory  I  have  put  forward  in 
Vol.  I  that  Muscardinidae  cannot  be  regarded  as  very  widely  distinct  from 

Muridae,  and  certainly  are  not  to  be  considered  as  forming  a  distinct  superfamily 
from  them. 

Genus  i.    GYMNUROMYS,  Forsyth  Major 

1896.    GVMNUKOMYS,  Forsyth  Major,  Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  324. 

Type  Species. — Gvmninoniys  roberti,  Forsyth  Major. 

Range. — Madagascar. 

Number  of  Forms. — One. 

Ch.^r.^cters. — Skull  with  long  rostrum,  moderate  interorbital  constriction, 
infraorbital  foramen  well  open ;  jugal  long.  Incisive  foramina 

very  short,  far  in  front  of  toothrows.  Bullae  small.  No  supraorbital  ridges. 
Cheekteeth  completely  flat;  proportions  of  teeth  as  already  described;  the 

pattern  a  series  of  narrow  straight  and  usually  isolated  line-like  folds,  such  as 
are  not  seen  elsewhere  in  the  superfamily. 

M.I  usually  has  five  folds,  the  second  extending  rit^ht  across  the  tooth,  the 
third  and  fourth  not  completely  isolated,  or  sometimes  may  be  so;  the  first 
and  fifth  isolated,  and  small.  M.2  has  the  same  pattern,  but  often  lacking  the 

small  front  fold.  M.3  with  four  main  folds,  and  various  small  islands  placed 

posteriorly.  The  anterior  part  of  M.i  slopes  rather  abruptly  inwards  anteriorly, 
as  in  Nesomvs  (i.e.  compared  with  a  Cricetine  type  of  tooth,  the  elements  of  the 

anterointernal  cusp  probably  have  been  suppressed).  Lower  molars  with 
a  similar  pattern  to  that  of  the  upper  teeth;  M.i  with  four  folds  as  a  rule,  the 
second  and  fourth  often  not  completely  isolated;  the  third  evidently  originates 
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froni  the  inner  side,  the  other  ones  from  the  outer  side;  M.2  similar  to  M.i ; 

M.3  very  large,  with  the  same  pattern,  and  also  traces  of  one  or  two  posterior 
folds. 

Tail   long,  scaly,   poorly  haired.    Feet  rather  broad,   D.5   relatively  long; 
form  Ratlike,  rather  large  (160  mm.  or  probably  more). 

Fig.  29.    Gymnuromys  roberti,  Forsyth  Major. 
Cheekteeth:  B.M.  No.  97.9.1.142,  ?;  X   12. 

There  is  considerable  individual  variation  in  the  exact  pattern  of  the  molars. 

In  the  type  skull  one  side  of  the  mouth  has  evidently  been  used  more  than  the 

other,  as  the  left-side  pattern  differs  from  that  of  the  right. 
Forms  seen:  ruberli. 

List  of  Named  Forms 

1.    GYMNUROMYS  ROBERTI,  Forsyth  Major 
1896.    .\nn.  Mag.  Nat.  Hist.  6,  XVIII,  p.  324. 

Ampitanibe  Forest,  N.-E.  Betsileo,  Madagascar. 

Subfamily  TACHYORYCTINAE 
lSg6.    Thomas:    Spalacidae,  Rhizomyinae,  part;   Muridae,  Sigmodontinae,  part. 
1S99.    Tullberg:    Spalacidae,  part;   Nesomyidae,  part. 
1918.    Miller  &  Gidley:    Rhizomyidae,  part,  Tachyoryctinae ;    Cricetidae,  Cricetinae, 

part. 1924.    Winge:    Muridae,  Rhizomyini,  part. 
1928.    Wchcr:    Spalacidae,  part;   Nesomyidae,  part. 
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(Ji:oGR.\PHiCAL  Distribution. — Eastern  Africa,  and  .Madagascar. 

Number  of  Genera. — In  this  subfamily  I  include  two  genera,  Braclixuroin\s 
and  Tachyoryctes. 

Characters. — Cheekteeth  hypsodont,  ;!,  with  pattern  reminiscent  of  that  of 
the  family  Rhizomyidae,  but  more  specialized,  the  adult 

pattern  consisting  of  parallel  curved  thick  cross-ridges  of  enamel  on  a  more  or 
less  flat  crown;  the  pattern  changing  slowly  during  adult  life.  Zygomasseteric 
structure  apparently  much  less  specialized  than  in  Rhizomvidae,  and  not 
essentially  different  from  normal  Muridae. 

Rem.arks. — Forsyth  Major  many  years  ago  drew  attention  to  the  similarity 
between  the  molars  of  Tachyoryctes  and  Brachyuromys,  and  stated 

that  in  his  opinion,  the  family  Spalacidae  (consisting  in  those  days  of  Spalax, 

Rhizoinys,  and  Tachyoryctes)  could  be  referred  to  the  Muridae.  Whether  there 

is  any  close  relationship  between  Brachyuromys  and  Tachyoryctes,  or  whether 

the  dental  similarity  existing  between  the  two  genera  has  been  derived  inde- 
pendently is  not  clear;  certain  members  of  the  subfamily  Cricetinae,  it  should 

be  noted,  have  a  dental  pattern  consisting  of  more  or  less  flatcrowned  teeth  with 
enamel  islands  isolating  on  crown  surface  in  a  manner  reminiscent  of  the  present 

group,  but  it  seems  that  in  none  of  these  is  the  dental  peculiarity  carried  to  such 

an  extreme  point  as  in  the  t\vo  genera  included  here.  Brachyuromys  betsileo- 
etisis  appears  to  have  a  less  specialized  dental  pattern  than  either  Brachyuromys 
ramirohitra  or  Tachyoryctes,  and  to  he  intermediate  in  some  ways  between  these 

species  and  the  less-specialized  Cricetinae  with  flatcrowned  molars.  (I  have 

elsewhere  stated  that  the  "Nesomyinae"  containing  all  the  Rats  from  Madagas- 
car is  an  indefinable  group.)  By  some  authors,  all  the  Madagascar  Rats  are 

referred  to  the  Cricetinae;  but  Eliurus  seems  to  have  its  affinities  rather  with  the 

Murinae;  Brachytarsomys  appears  to  be  a  primitive  Microtine;  and  Brachy- 
uromys may,  I  think,  be  regarded  as  nearer  to  Tachyoryctes  than  to  other 

Muridae,  in  spite  of  its  generalized  skull. 
Tachyoryctes  has  usually  been  classed  as  a  member  of  the  Spalacidae,  or  more 

lately  (Rliller  &  Gidley)  of  the  Rhizomyidae.  The  genus  has  none  of  the  extreme 
fossorial  specializations  of  Spalax  (loss  of  eyes,  tail;  zygomatic  plate  turned 
downwards  and  infraorbital  foramen  enlarged;  lambdoid  slanting  forward  to 

posterior  zygomatic  root,  etc.);  and  appears  to  be  more  advanced  than  Spalax 

in  its  dental  pattern.  It  is  needless  to  state  that  the  old  "family  Spalacidae," 
containing  all  the  Old  World  fossorial  Rodents,  and  even  at  one  time  the  Bathyer- 

gidae,  is  a  most  unnatural  group.  Nor  has  Tachyoryctes  the  extreme  zygo- 

masseteric peculiarities  of  the  Rhizomyidae.  Tullberg's  figures  of  the  masseteric 
insertion  of  Tachyoryctes  beside  the  infraorbital  foramen  show  clearly  that  there 

is  nothing  in  this  genus  which  is  widely  different  from  normal  Muridae;  whereas 

Rhizomys  is  very  distinct  not  only  from  Tachyoryctes  but  from  all  other  Muroid 
Rodents.  A  glance  at  the  infraorbital  foramen  of  Tachyoryctes  compared  with 

Rhizomys  clearly  indicates  this  fact.  There  seems  no  reason  to  regard  the  genus 
therefore  as  anything  but  a  highly  specialized  member  of  the  Muridae,  with  a 
dental  pattern  similar  to  that  of  Brachyuromys  from  Madagascar;  also,  according 
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to  Miller  &  Gidley,  paralleling  that  of  the  fossil  genus  Protechimys  (member  of 
the  Theridomyidae,  Dipodoid  or  Anomaluroid  Rodents). 

The  two  genera  here  included  in  the  Tachyoryctinac  may  each  be  regarded  as 
type  of  a  generic  group. 

Key  to  the  Generic  Groups  of  T.achyoryctinae 

Skull  fossorial;  incisive  foramina  much  reduced;  mandible  with  prominent 

process  formed  by  root  of  lower  incisor;  upper  incisors  pro-odont; 
palate  much  raised  above  general  level  of  base  of  skull;  infraorbital 
foramen  with  lower  portion  reduced;  external  form  modified  for 
subterranean  life;  jugal  very  long,  often  nearly  extending  to  the 
lachrymal.  Group  Tachyoryct.ae 

{Tachyoryctes) 
Skull  not  fossorial;  incisive  foramina  very  long;  mandible  with  no  process 

formed  by  lower  incisor  root;  palate  not  much  raised  above  general 
level  of  base  of  skull ;  upper  incisors  not  pro-odont ;  infraorbital  foramen 
with  lower  portion  not  reduced;  external  form  generalized;  jugal  long, 
but  not  approaching  lachrymal.  Group  Brachyuromyes 

{Brachviiromys) 

The  Brachyiiromys  Group  (Brachyuromyes) 
Essential  characters  as  in  Kev  above. 

Genus  i.    BRACHYUROMYS,  Forsyth  Major 

1896.    BRACHYURONTiS,  Forsyth  Major,  .\nn.  Mag.  Nat.  Hist.  6,  XVIII,  p.  322. 

Type  Species. — Brachyiiromys  ramirohitra,  Forsyth  Major. 

Range. — Madagascar. 

Number  of  Forms. — Two. 

Characters. — Skull  not  fossorial.  Frontals  considerably  constricted,  supra- 
orbital ridges  not  well  marked.  Interparietal  large.  Nasals 

slightly  broadened  anteriorly.  Incisive  foramina  long,  about  to  M.i.  Palate 
slightly  constricted  anteriorly,  much  less  raised  and  compressed  than  in  Tachy- 

oryctes. Bullae  medium.  Incisors  rather  broad.  Jugal  relatively  long,  though 
shorter  than  Tachyoryctes.  Infraorbital  foramen  relatively  large;  zygomatic 
plate  projecting  forwards  above,  normal.  Cheekteeth,  of  the  type  species,  large, 
hypsodont;  the  pattern  evidently  long  retained  in  the  adult.  The  pattern  is 
near  that  of  Tachyoryctes,  though  a  little  less  simplified ;  the  teeth  are  rounded  and 
flatcrowned ;  each  tooth  has  two  cross-ridges,  slanting  backwards  from  the  outer 
side,  and  dividing  the  tooth  into  three  parallel  portions;  the  enamel  on  the  main 
folds  less  thick  than  in  Tachyoryctes  as  a  rule.  The  teeth  are  roughly  equal  in 
size.  M.3  tends  to  have  a  slight  heel  posteriorly,  as  in  Tachyoryctes.  Lower 
molars  like  those  of  Tachyoryctes,  the  ridges  perhaps  rather  more  oblique. 
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Brachyuronixs  bctsileoensis  appears  to  be  a  much  more  primiti\c  form, 

which  perhaps  should  be  separated  subgencrically,  in  which  the  Tachyoryctine 
dental  pattern  is  not  fully  developed,  or  at  least  not  so  until  extreme  old  age. 

The  species  was  originally  described  as  a  Nesomys,  but  referred  to  the  present 
genus  by  Forsyth  Major.  In  the  upper  molars,  the  fold  forming  the  anterior 

cross-ridge  is  separated  in  the  middle  in  M.i  and  M.2,  the  inner  part  isolated  as 
a  small  island.  M.3  is  reduced  in  size,  with  the  elements  less  clearly  defined, 
and  often  isolated  as  three  small  enamel  islands.  The  pattern  may  be  described 
as  that  of  two  outer  and  one  inner  folds  in  M.i  and  M.2.  The  lower  teeth  usually 
have  one  outer  and  two  inner  folds.    M.3  is  the  smallest  tooth. 

Notwithstanding  these  differences,  B.  bctsileoensis  appears  to  stand  nearer 

the  typical  Brachyiiroinvs  type  of  dentition  than  say  to  that  of  Hypot^eoinys, 
which  probably  approaches  this  type  more  closely  than  the  other  Muridae  from 
Madagascar.    The  species  is  probably  a  forerunner  of  B.  ramirohitra. 

External  form  Ratlike.  Fur  thick  and  soft.  Ear  rather  large;  tail  relatively 

short,  moderately  haired;  feet  not  abnormal. 
Forms  seen:  bctsileoensis,  raviirohiiru. 

List  of  N.mmkd  Forms 

ramirohitra  Group 

1.  BRACHYUROMYS  RAMIROHITRA,  Forsyth  Major 
i8y6.    .Ann.  Mag.  Nat.  Hist.  6,  XVIII,  p.  323. 

.Ampitambc  Forest,  on  border  of  N.-E.  Betsileo,  Madagascar. 

bctsileoensis  Group 

2.  liRACHYUROMY.S  BETSILEOKNSIS,  Bartlctt 

1879.    Proc.  Zool.  Soc.  London,  p.  770. 
S.-E.  Betsileo,  Madagascar. 

The   Tachyoryctes  Group  (Tachyoryctae) 

Differing  from  Braehyiiromys  in  a  number  of  characters  which  have  been 

already  noted  in  the  above  Key,  chieflv  appertaining  to  specialization  towards 
subfossorial  lite. 

Genus  2.    TACHYORYCTES,  Riippell 

1835.    Tachyoryctes,  Riippell,  Neue  Wirbelth.  Fauna  Abyssinien,  Saugeth.  p.  35. 

Type  Species. — Batliyer<;iis  splendens,  Riippell. 

R.^NGE. — East    Africa:    Abyssinia,    Somaliland,    Kenya,    Uganda,    North 
Tanganyika,  Eastern  Congo. 

Number  of  Forms. — About  twenty-one  are  named. 

Characters. — Skull  with  considerably  constricted  frontals;  a  sagittal  ridge 
formed  in  the  adult,  behind  the  frontals  and  extending  to  the 

lambdoid  crest.    Occipital   region   prominent,   but   not   very   high,   and   little 

sloped  forwards.    Bullae  relatively  large.    Rostrum  thick;  incisors  very  thick, 
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pro-odont.  Jugal  very  long  for  a  Muroid,  in  some  cases  extending  nearly  to 
lachrymal.  Palate  much  narrowed  anteriorly,  broad  posteriorly,  and  with  a 
prominent  raised  ridge  running  down  the  centre;  pterygoid  fossae  deep;  incisive 

foramina  minute,  situated  considerably  in  front  of  anterior  toothrows.  Infra- 
orbital foramen  Murine  in  formation,  wider  above  than  below,  quite  well  open, 

its  lower  portion  reduced  by  fusion  of  zygomatic  plate  with  side  of  rostrum,  but 

V-shaped,  as  in  normal  specialized  Muridae.  Mandible  with  high  recurved 

coronoid  process  (which  is  higher  than  the  condylar),  and  very  prominent  pro- 
cess caused  by  root  of  lower  incisor,  between  condylar  and  angular  processes. 

Cheekteeth  extremely  hypsodont,  though  not  evergrowing,  the  upper  molars 

curving  backwards  and  outwards;  pattern  originally  as  follows:  M.i  with  a  deep 
inner  fold  curving  between  two  shallow  outer  folds  (both  of  which  wear  out 

early);  M.2  with  a  fold  cutting  across  the  tooth  and  dividing  it  into  a  narrow 
anterior  and  a  wider  posterior  portion,  the  latter  with  an  extra  fold,  which  isolates 
and  ultimately  may  wear  out;  M.3  like  M.2,  but  tending  with  wear  to  become 

slightly  larger.  Each  tooth  in  the  adult  has  one  very  thick  enamel  ridge  forming 
its  anterior  border,  and  another  one  parallel  to  it  running  across  the  centre  of 
the  tooth;  the  other  elements,  as  indicated,  are  isolated  or  obliterated.  The 

teeth  are  flatcrowned;  M.i  is  about  equal  to  M.2  in  size;  M.3  slightly  larger, 
with  the  posterior  outer  isolated  fold  forming  a  third  thick  enamel  ridge,  which 
is  retained  longer  than  the  similar  element  in  M.i  and  M.2.  The  upper  incisor 
root  sometimes  appears  in  the  palate  in  front  of  M.i.  Lower  molars:  M.i 
divided  almost  into  three  lobes,  the  anterior  one  smallest,  and  just  connected 

with  the  second;  M.2  in  tw^o  lobes,  the  anterior  one  with  a  deep  inner  fold; 
M.3  like  M.2;  this  arrangement  wears  down  to  a  pattern  with  four  thick  curved 

enamel  ridges,  which  are  oblique;  the  anterior  and  posterior  respectively  forming 
the  terminations  of  the  teeth;  each  tooth  divided  into  three  lobes  by  these  ridges. 
The  original  folds  appear  to  isolate  less  than  those  of  the  upper  teeth. 

Form  Mole-like.  Eyes  and  ears  very  small.  Fur  very  thick  and  soft.  D.3 
the  longest  digit  of  the  manus,  slightly  longer  than  D.2  which  is  a  little  longer 
than  D.4;  D.5  shorter  than  D.4;  pollex  rudimentary.  Hindfoot  with  D.2  the 
main  digit  in  all  skins  seen ;  D.3  and  D.4  each  successively  a  little  shorter.  Outer 
digits  subcqual  and  reduced.  Claws  not  very  large.  Tail  short,  about  twice  the 
length  of  hindfoot,  and  well  haired. 

Forms  seen:  audax,  ankoliae,  annectens,  badius,  cheesmani,  daemon,  ibeanus, 

macrocephaliis,  7iaivashae,  riiddi,  somalicus,  spalacinus,  splendens,  storeyi. 
The  genus  is  in  much  need  of  revision.  All  the  named  forms  appear  to  me 

to  be  essentiallv  similar,  and  possibly  even  only  races  of  one  species,  except 

macroceplialus,  a  little-known  form  which  differs  from  the  others  in  its  unusually 
large  size. 

List  of  Named  Forms 

(References  and  tvpe  localities  the  work  of  Mr.  R.  W .  Hayman.) 

macroceplialus  Group 

I.    T.\CHYORVCTES   M.\CROCEPHALUS  MACROCEPHALUS,   Riippcll 
1842.    Mus.  Senckenberg,  III,  p.  97. 

Shoa,  S.  .Abyssinia. 



Fig.  30.    Tachyorvctes  cheesmani  cheesmani,  Thomas. 
B.M.  Xo.  28.1.1 1. 162,  ?;       iJ. 

Fig.  31.    Tachyofvctes  cheesmani  cheesmani,  Thomas. 

B.M.  No.  28. 1. II. 162,  ?;    ■    1 5. 
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2.  TACHYORYCTES  MACROCEPHALUS  HECKI,  Neumann  &  Rummler 

1928.    Zeitschr.  fur  Saugetierk.  3,  p.  302. 
Abakkara,  100  miles  west  of  Lake  Abassi,  S.  Abyssinia. 

splendens  Group 
3.  TACHYORYCTES  SPLENDENS  SPLENDENS,  Ruppell 

1835.    Neue  Wirbelt.  Fauna  Abyss,  p.  36. 
Gondar,  Abyssinia. 

4.  TACHYORYCTES  SPLENDENS  SOMALICUS,  Osgood 

1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  276. 

100  miles  south-west  of  Berbera,  Somaliland. 

Fig.    32.     TACHYORYCTES   CHEESMANI    CHEESMANI,    ThomaS. 

Cheekteeth:  B.M.  No.  28.1. 11. 162,  9;  X  6. 

5.  TACHYORYCTES  SPLENDENS  OMOENSIS,  Neumann  Sc  Rummler 

1928.    Zeitschr.  fur  Saugetierk.  3,  p.  297. 
Doko,  S.-W.  Abyssinia. 

6.  TACHYORYCTES  SPLENDENS  CANICAUDUS,  Osgood 

1936.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  232. 
Sirre,  Awash  Valley,  N.  Arusi,  Abyssinia. 

7.  TACHYORYCTES  SPLENDENS  IBEANUS,  Thomas 

1900.    Proc.  Zool.  Soc.  London,  p.  179. 
Machakos,  Kenya. 

>*.    TACHYORYCTES  PONTIFEX,  Neumann  &  Riimmler 
192S.    Zeitschr.  fiir  Saugetierk.  3,  p.  300. 

Bufa,  Kaffa,  S.  Abyssinia. 
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g.    TACHYORYCTES  CHEESMANI  CHEESMANI,  Thomas 

ig28.    Ann.  Mag.  Nat.  Hist.  X,  i,  p.  302. 
Dangila,  Abyssinia. 

10.  TACHYORYCTES  CHEESMANI  GALLARUM,  Ostjood 

1936.    Field.  Mus.  Nat.  Hist.  Publ.  Zool.  ser.  XX,  p.  233. 

Mt.  Albasso,  N.-E.  Chilalo  Mountains,  .Arusi,  Abyssinia. 

11.  TACHYORYCTES  ANNECTKNS,  Thomas 

iSgi.    Ann.  Mag.  Nat.  Hist.  6,  VII,  p.  304. 
Mianzini,  Masailand,  Kenya. 

12.  T.ACHYCJRYCTES  STOREYl,  Thomas 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  547. 
Lake  Elmenteita,  Kenya. 

13.  TACHYORYCTES  NAIVASHAE.  Thomas 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  547. 
Lake  Naivasha,  Kenya. 

14.  TACHYORYCTES  SPALACINUS,  Thomas 

1909.  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  547. 
Embi,  near  Mt.  Kenya. 

15.  T,\CHYORYCTES  AUD.-\X,  Thomas 

1910.  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  421. 
Aberdare  Mountains,  Kenya. 

ih.    TACHYORYCTES  REX,  Heller 

1910.    Smiths.  Misc.  Coll.  LVI,  no.  9,  p.  4. 
West  slope  of  Mt.  Kenya. 

17.    TACHYORYCTES  RUDDI  RUDDI,  Thomas 

1909.    Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  546. 
Kirui,  Mt.  Elgon,  Kenya. 

iX.    TACHYORYCTES  RUDDI  B.A.DILS,  Thomas 

1909.    .\nn.  Mag.  Nat.  Hist.  8,  IV,  p.  546. 
Eldoma  Ravine,  Kenya. 

ig.    TACHYORYCTES  ANKOLIAE,  Thomas 

1909.    .\nn.  Mag.  Nat.  Hist.  8,  IV,  p.  545. 

Burumba,  -Ankole,  S.-W.  L'ganda. 
20.  TACHYORYCTES  DAEMON.  Thomas 

1909.    .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  545. 
.Mt.  Kilimanjaro. 

21.  TACHYORYCTES  RUAXDAi;,  I.onnhcr^  &  Gyldt-nstolpt- 

1925.    .Arkiv.  Zoiil.  Bd.  17B,  no.  5,  p.  6. 
Mt.  Muhavura,  Birunga  Volcanoes,  Kivti,  E.  Congo. 

rACHYORYCTIN.\E: 
SPECIAL  WORKS  OF  KEFEREXCE 

Forsyth  Major,  1897,  Proc.  Zool  Soc.  London,  p.  695,  on  the  Malagasy  Rodent  Genus 
Bracfiyuroinys. 
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GERBILLINAE 

Subfamily  GERBILLINAE 
Thomas:    Muridae,  Gerbillinae. 
Tullberg:    Family  Gerbillidae. 
Miller  &  Gidley;    Cricetidae,  part,  Gerbillinae. 
Winge:   Muridae,  Murini,  part,  Gerbilli. 
Weber:    Muridae,  Gerbillinae. 

Geographic,\l  Distribution. — Throughout  Africa  in  suitable  localities, 
north  and  south  of  the  Sahara,  from 

Gambia  to  Somaliland,  and  from  Morocco  and  Eg\'pt  to  the  Cape  (not  occurring 
in  heavily  forested  west-central  area).  South-western  Asia,  from  Arabia,  Syria, 
Palestine,  Asia  Minor,  Persia,  Afghanistan,  Peninsular  India,  Ceylon,  and  Russian 
Turkestan,  west  to  the  Caucasus  and  adjacent  parts  of  South-east  Russia,  east 
to  Chinese  Turkestan,  Mongolia,  Shansi  and  Chihli. 

Number  of  Genera. — Twelve  are  here  retained. 

Ch.\racters. — Skull  characterized  by  tendency  towards  the  form  found  in 
saltatoriai  Rodents  (Dipodidae,  Heteromyidae,  etc.),  with 

broadening  of  brain-case,  great  inflation  of  mastoids  and  auditory  bullae  in 
the  majoritv,  slender  abruptly  sloping  zygoma,  and  weak  narrow  rostrum. 
Nasals  usually  projecting  forwards  over  incisors.  Zygomatic  plate  always  cut 
back  above,  and  sometimes  projected  forw  ards  abnormally  in  front ;  infraorbital 
foramen  often  much  narrowed,  never  large;  a  tendency  present  towards 
development  or  retention  of  a  second  pair  of  palatal  foramina,  between  the 
toothrows  (in  some  cases  these  as  long  as  toothrows);  mandible  with  small 
coronoid  process  (absent  in  one  genus),  high  condylar  process,  and  narrow 
angular  portion,  a  wide  cur\'ed  space  separating  the  condylar  from  the  angular 
process  behind;  jaw  relatively  weak.  Upper  incisors  normally  grooved  (plain 
in  Psammomys  and  a  few  forms  of  Tatera). 

E-xternally  always  modified  for  terrestrial  plains  or  desert  life;  a  tendency 
present  for  the  limbs  to  be  lengthened;  tail  normally  fully  haired  (some  genera 
or  species  are  probably  to  a  certain  degree  saltatoriai;  others  are  not  so  judging 
by  specimens  seen  in  Zoological  Gardens). 

Cheekteeth  in  progressive  species  extremely  hypsodont,  or  in  one  genus, 
Rhombomys,  evergrowing;  in  specialized  forms  the  pattern  consists  of  transverse 
plates  separated  by  inner  and  outer  folds  (the  folds  deep  and  nearly  meeting  in 
median  line  of  teeth);  in  primitive  forms,  the  teeth  as  a  rule  not  separated  into 
plates,  the  folds  weaker,  and  each  lamina  bearing  clear  traces  of  two  cusps 
except  the  front  one  in  M.i,  which  is  single,  in  the  upper  molars.  M.j 
usually  strongly  reduced;  the  third  lower  molar  is  absent  in  one  genus 
{Desmodillisciis). 

It  may  be  noted  that  Miller  &  Gidley  refer  the  group  to  their  "Cricetidae," 
rather  than  their  Muridae,  while  Winge  refers  them  to  the  "Murini"  rather 
than  "Cricetini."  According  to  Tullberg  the  malleus  and  incus  differ  (in  those 
he  examined)  from  other  groups  of  ̂ Muridae,  the  incus  being  larger.  The  group 
seems  to  be  rather  isolated  among  Muridae,  and  I  can   form  no   opinion  as 
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to  whether  it  stands  nearest  Murinae   or  Cricetinae.     It  is  considerably  more 

specialized  than  either. 
Too  many  genera  are  recognized  at  the  present  moment.  Winge,  1924,  in 

his  classification,  retained  two  only,  Gcrbilltis  and  Rhombomys.  The  present 

currently  accepted  classification  is  based  on  that  of  Lataste,  1S82,  who  keyed 

the  groups  roughly  as  follows  (abbreviated): 

"  Lobes  of  molars,  except  the  first  and  last,  originally  comprised  each  of 
two  tubercles.    Incisors  always  one-grooved.  Genus  Gerbillus 

Occipital   region  .   .   .  deeply   surrounded   by   the   bullae,    which   are 

enormous.   .   .   .  Tail  club-shaped.    Two  carpal  pads;  sole  hairy. 
Subgenus  PACHYn?C)MYS 

Occipital  region  normal,  the  posterior  surface  plain  or  convex;  bullae 
smaller.    Tail  sometimes  thick,  never  massive. 

One  carpal  pad;  feet  hairy.  Subgenus  Gerbillus 

Two  carpal  pads;  feet  naked. 

No  tarsal  pads.    Occipital  vertical,  as  in  Merioncs.      Subgenus  T.'iTER.^ 
One  or  two  tarsal  pads.    Occipital  arched. 

One  tarsal  pad;  molar  cusps  opposite;  bullae  well  developed  and 

projecting  beyond  the  occipital  posteriorly. 
Subgenus  Hendecapleur.\ 

Two  tarsal  pads;  molar  cusps  more  or  less  alternating;  bullae 
moderate,  clearly  passed  by  the  occipital.  Subgenus  Dipodillus 

Molars  originally  laminated,  and  with  lobes  more  or  less  clearly  lozenge- 
shaped.    Grooves  of  upper  incisor  absent,  single,  or  double. 

Genus  Meriones 

Incisors  two-grooved.  Subgenus  Rhombomys 

Incisors  one-grooved. 
No  tarsal  pads.  Subgenus  Meriones 

Incisors  plain. 

One  tarsal  pad.  Subgenus  Psammomys" 
All  the  above  subgenera  are  currently  given  generic  rank  and  have  stood  as 

full  genera  for  manv  years  with  the  exception  of  Hcndecapleura,  which  was 
shown  in  1895  by  Thomas  to  be  scarcely  distinguishable  from  Dipodillus. 
With  the  great  increase  of  named  forms  described  since  1895  ̂ ^  '^  ̂ ^^  always 

possible  to  say  whether  Lataste's  characters  of  the  feet  are  constant  throughout 
the  various  groups.  The  most  distinct  of  Lataste's  "subgenera"  arc  Facliy- 
luofnrs  and  Rhombomvs  (the  latter  having  rootless  molars).  Desmodillns  was 

erected  by  Thomas  &  Schwann  for  a  species  referred  by  Lataste  to  Gerbillus  s.s. 

Since  Lataste's  key,  two  very  distinct  genera,  Desmodilliscus  and  Ammodillus, 
have  been  described,  and  a  large  number  of  names,  some  not  even  valid  as 

subgenera,  have  been  added  to  the  list,  as  Taterillus,  Taterona,  Taterina,  Ger- 
billiscus,  Pallasiomvs.  Brachio?ies,  Microdillus,  Cheliones,  and  Parameriones. 

Of  these  three  only  Brachioncs,  Microdillus,  and  Taterillus  (the  last  two  rather 
doubtful),  are  here  retained  as  genera;  and  Dipodillus,  as  fully  noted  below,  is 

not  regarded  as  a  valid  genus. 
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Key  to  the  Genera  of  Gerbillixae 

Mandible  with  no  coronoid  process.    Toothrows  converging  posteriorly. 
Ammodillus 

Mandible  with  at    least  a    small  coronoid    process.     Toothrows    not   or 

scarcely  converging  posteriorly. 

Cheekteeth  not  becoming  extremely  hypsodont,  the  pattern  not  consisting 

of  deep  re-entrant  folds  separating  transverse  plates,  the  general 
appearance  of  the  molars  less  prismatic  and  more  comple.x;  the 
laminae  when  cut  each  bear  clear  traces  of  two  tubercles  in  the  upper 

molars  (the  foremost  lamina  is  single,  in  M.i.). 

Mastoids  appearing  prominently  each  side  of  and  behind  occiput  when 
skull  is  viewed  from  above.  Tail  under  80  per  cent  of  head  and 
body  length. 

Third  lower  molar  absent.    (Second  pair  of  palatal  foramina  much 

lengthened  and  widened;  cheekpouches  present.)    Desmodilliscus 

Third  lower  molar  present. 

Mastoids  and  bullae  abnormally  inflated,  profoundly  modifying  the 
whole  aspect  of  the  skull.  Tail  strongly  shortened,  thickened, 

and  club-shaped ;  second  pair  of  palatal  foramina  widened. 
Pachyl'romys 

Mastoids  and  bullae  less  abnormally  inflated.  Tail  less  strongly 

shortened,  not  club-shaped.  Second  pair  of  palatal  foramina 
not  widened.  Desmodillus 

Mastoids  and  bullae  not  appearing  prominently  each  side  of  and  at 

back  of  occiput  when  skull  is  viewed  from  above.  Third  lower 

molar  present.    Tail  never  thickened  and  club-shaped. 

Zygomatic  plate  not  projected  unusually  far  forwards  anteriorly; 
occipital  region  weak;  bullae  moderately  to  well  inflated; 

general  form  essentially  normal  for  the  group  (Gerbil-like). 

Tail  shortened,  not  over  80  per  cent  head  and  body  length. 

Frontals  narrowed  abruptly,  not  evenlv  divergent  backwards. 
MiCRODILLUS 

Tail  longer  than  head  and  body.    Frontals  more  evenly  divergent 
backwards.  Gerbillus 

Zygomatic  plate  normally  excessively  projected  forw-ards  anteriorly ; 
occipital  region  usually  strong;  bullae  usually  little  inflated 
(for  members  of  the  present  group) ;  general  form  as  a  rule  more 
Rat-like. 

Second  pair  of  palatal  foramina  much  lengthened.  Taterillus 

Second  pair  of  palatal  foramina  not  much  lengthened.  Tatera 
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Cheekteeth  beconiina;  excessively  hypsodont  to  evergrowing,  the  pattern 

consisting  of  deep  approximately  equal-sized  re-entrant  folds 
separating  transverse  plates,  these  plates  showing  no  signs  of  the 
original  tubercles  even  when  cutting,  the  general  appearance  of  the 
molars  simpler,  prismatic. 

Cheekteeth  evergrowing.  Rhombomys 

Cheekteeth  (so  far  as  known)  developing  roots  in  adult. 

Skull  abnormal,  in  appearance  almost  triangular  owing  to  extremely 
weak  short  rostnmi,  broadened  frontals,  and  very  wide  brain- 
case.  Brachiones 

Skull  not  more  or  less  triangular  in  aspect;  rostrum  less  reduced, 
and  frontals  more  narrowed. 

Upper  incisors  plain.    Tail  on  average  less  than  So  per  cent  of 
head  and  body  length.  Ps.xmmomys 

Upper  incisors  grooved.    Tail  on  average  more  than  .So  per  cent 
of  head  and  body  length.  Meriones 

Genus  I.    GERBILLUS,  Desmarest 

1S04.    GERBILLUS,  Desmarest,  Nouv.  Diet.  Hist.  Nat.  XXIV,  T.ib.  Meth.  p.  22. 
1581.  DiPODiLLUS,  Latastc,  Le  Naturaliste,  Paris,  I,  p.  506.    (Gcrhilliis  simoni,  Lataste.) 

Valid  as  a  subgenus. 
1582.  Hendecapleur^,  Lataste,  Lc  Naturaliste,  Paris,  II,  p.  127.    (Gcrhilliis gayamontis, 

Lataste.) 

Type  Species. — Dipus  gerbUhis,  Olivier  {Gerbillus  aegyptius,  Desmarest). 

Range. — Sind,  Baluchistan,  Euphrates,  Palestine,  Syria,  Sinai,  Arabia  south 
to  Aden,  across  North  Africa  from  Egypt  to  Morocco;   Sudan, 

Sonialiland,   Kenya,   Tanganyika,  Abyssinia,   Nigeria,   South  and   South-west 
Africa. 

Number  of  Eohms. — About  seventy-seven. 

This  genus  is  currently  divided  into  two  genera,  DipodiUiis  and  Gerbillus, 
based  on  the  hairiness  or  nakedness  of  the  sole.  In  typical  Gerbillus,  there  is 

said  to  be  one  carpal  pad,  and  soles  of  hindfoot  witiiout  pads;  in  Dipodillus, 
five  carpal  and  six  plantar  pads.  Dipodillus  is  a  longstanding  genus,  with  many 

named  forms.  Heptner,  1937,  regards  Dipodillus  as  a  subgenus  only  of  Ger- 
billuj.    I  think  he  is  correct  in  this  classification,  for  three  reasons: 

I.  The  character  noted  above  is  not  used  in  a  full  generic  sense  elsewhere 
in  the  Order,  unless  correlated  with  cranial  and  dental  characters.  (It  is  not 

possible  to  distinguish  Dipodillus  from  Gerbillus  on  these  characters.)  For  in- 
stance, the  Sciurine  genera  Sciurus  and  Citellus  may  both  have  species  which 

have  on  the  one  hand  naked  sole  without  reduction  of  plantar  pails  (cf.  Sciurus 

anomalus),  or  hairy  sole  (cf.  Sciurus  vulgaris). 
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2.  The  intermediate  forms  Gerbillus  nancillus  and  particularly  Gerbillus 
vallintis.  Some  specimens  of  the  latter  appear  to  have  soles  that  might  either 
belong  to  Dipodillus  or  Gerbillus. 

3.  The  lack  of  constancy  of  this  character  within  the  Gerbilline  genus 
Meriones.  Normal  Meriones  has  furred  soles,  but  in  three  groups,  persiciis,  rex, 
and  calurus,  the  soles  are  naked.  M.  persiciis  is  referred  to  a  subgenus  Para- 
meriones  on  this  character,  but  given  subgeneric  rank  only. 

The  alternative  would  be  to  retain  Dipodillus  and  give  Parameriones  generic 
rank.  But  on  account  of  the  remarks  above  on  intermediate  forms  and  the 
character  elsewhere  in  the  Order,  it  is  wiser  provisionally  to  suppress  Dipodillus 
as  a  full  genus,  in  my  opinion.  Too  many  forms  are  named  both  for  Dipodillus 
and  Gerbillus  for  it  to  he  possible  to  say  whether  the  characters  of  the  carpal 
and  plantar  pads  given  by  Lataste  and  more  lately  Aharoni  are  valid  throughout 
these  genera  or  not. 

CHAR.^CTERS. — Skull  with  broadened  braincase  and  narrow  rather  long 
rostrum;  supraorbital  ridges  usually  developed,  though  some- 

times absent;  in  some  forms,  as  poecilops,  acticola,  and  pyramidiim,  becoming 
very  prominent  in  adult.  Zygoma  narrow,  rising  abruptly  anteriorly,  the 
zygomatic  plate  heavv  and  thickened,  well  ridged,  the  general  effect  reminiscent 
of  that  of  Notomys,  but  more  extreme.  Infraorbital  foramen  much  narrowed. 

Upper  incisors  compressed,  opisthodont,  one-grooved.  Palatal  foramina  long; 
a  well-developed  second  pair  present  between  the  toothrows,  which  are  not  as 
long  as  the  front  pair.  Bullae  and  mastoids  well  inflated,  very  much  more  so 
than  in  normal  Murines,  but  not  abnormally  compared  with  some  members  of 
the  present  group.  The  size  of  the  bullae  varies  in  different  species,  but  not  to  an 
abnormal  degree.  Basioccipital  as  a  rule  much  narrowed.  Paroccipital  relatively 
well  developed;  occipital  region  weak.  Zygomatic  plate  not  abnormally  pro- 

jecting forwards  (compare  Tatera).  Mandible  as  described  above,  in  the 
characters  of  the  subfamily.  Upper  cheekteeth:  M.i  with  three  laminae,  the 
front  one  narrower  than  the  others,  and  in  young  specimens  not  bearing  two 
cusps.  All  other  laminae  of  upper  cheekteeth  bearing  two  cusps  when  unworn. 
In  M.I  and  M.2,  the  posterointernal  cusp  area  is  larger  than  the  posteroexternal 
one.  M.2  with  two  laminae,  like  the  two  posterior  laminae  of  M.i  in  appear- 

ance. M.3  as  a  rule  single  and  simple,  when  cut  usually  with  a  minute  posterior 
lamina  behind  the  main  one.  This  tooth  reduced.  The  laminae  are  as  a  rule 

not  pressed  closely  together.  Even  in  well-worn  teeth,  traces  of  the  original 
cusps  are  often  present.  Lower  incisors  plain;  lower  molars  with  three  laminae 
in  M.I,  two  in  M.2,  one  in  M.3;  originally  with  traces  at  least  in  some  laminae 
of  cusps;  the  inner  side  of  M.2  often  tending  to  be  enlarged  and  raised  up.  M.3 
is  very  small. 

Hindlimbs  relatively  long  (some  at  least  of  the  members  of  this  genus  are 
probably  more  or  less  saltatorial,  as  for  instance  a  specimen  of  G.  gerbillus  in 
the  London  Zoological  Gardens  which  appears  to  be  so);  hindfoot  long,  the  sole 
in  the  typical  subgenus  hairy,  though  in  vallinus  part  of  the  heel  is  naked, 
and  the  sole  may  be  poorly  haired.    D.5  and  the  hallux  both  relatively  long. 
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Forefoot  hair}-,  the  claws  well  developed.  Ear  large ;  fur  very  soft ;  tail  well  haired, 
longer  than  head  and  body,  tufted  terminally.  Form  light,  and  size  not  large; 
colour  usually  modified  for  life  in  desert.  Mammae  8  (Shortridge:  forms  from 

South-west  Africa). 
In  the  subgenus  Dipodillus,  the  hindfoot  is,  as  already  noted,  naked;  the 

forefoot  is  also  naked  below.  Hendecapleiira  was  erected  by  Lataste  as  a  sub- 
sjenus  for  a  few  forms  in  which  there  is  one  main  tarsal  pad  instead  of  two 

{Dipodillus  S.S.),  and  the  bullae  were  said  to  be  larger.  Thomas  in  1S95  pointed 
out  that  this  group  was  probably  unretainable;  many  forms  have  subsequently 
been  described  with  relatively  large  bullae;  and  it  is  not  possible  at  the  moment 

to  say  with  certainty  which  forms  would  belong  to  which  group  on  the  character 

of  the  tarsal  pads,  as  very  many  species  are  now  named.  The  forms  included 

in  HcnJecapletira  by  Lataste  were  garamaniis  and  nanus,  also  holtai  and  quadri- 
maculatus;  famulus  was  referred  to  it  by  Thomas. 

Ft)rms  seen:  acticola,  agag,  allenbyi,  amoenus,  andersoui,  arabium,  arduus, 
hiockmani,  broomi,  bonlwtei,  campestris,  calidus,  cheesmani,  cinnamomeus,  cosensi, 
dasvurus,  diminutus,  dodsoni,  dunni,  eatoui,  famulus,  floiceri,  garamantis,  gerbillus, 

gkadoici,  hancoodi,  henleyi,  hilda,  hirtipcs,  indus,  jordani,  juliani,  kalaharicus, 
latastei,  leucanthus,  lixa,  hncci,  luteolus,  lutcus,  mackilligini,  mariae,  mimulus, 
muriculus,  naiicillus,  nanus,  nigeriae,  oralis,  paeba,  percivali,  poecilops,  principubis, 

pusillus,  pyramidum,  "pygargus,"  rosalinda,  riggenhachi,  rozsikae,  ruberrimus, 
simoni,  somalicus,  stigmonyx,  szcalius,  tarabuli,  vallinus,  vivax,  watersi. 

This  group  is  very  difficult  to  classify,  on  account  of  the  number  of  named 
forms  which  appear  to  be  based  on  one  specimen,  and  on  account  of  the 
extremelv  small  range  (apparently)  of  some  of  the  species. 

The  present  arrangement  must  be  regarded  as  an  attempt  to  get  some 
semblance  of  order  out  of  considerable  chaos;  but  it  is  very  provisional,  and  no 

doubt  most  of  the  groups  can  be  broken  down. 

Subgenus  Dipodillus.  (Range:  Sind,  Baluchistan,  Kathiawar;  Southern 
Arabia;  Sinai,  Palestine;  across  North  Africa  from  Morocco  and  the 

Algerian  Sahara  (south  to  Asben),  east  to  Egypt,  the  Sudan,  Somaliland, 

Kenya,  Tanganyika.) 
Of  the  material  examined,  five  groups  appear  to  be  distinguishable: 

1.  campestris  group.     Large  forms;  adult  usually  over  or  approaching  100 
mm.  head  and  body  (up  to  115).    Bullae  relatively  small. 

With  unusually  heavy  supraorbital  ridges  in  the  adult:  poecilops,  from 
Aden.    (Tail  shortest  of  group.) 

With  more  moderate  supraorbital  ridges  in  adult:  loicci,  from  the 
Sudan;  and  campestris  (with  other  named  forms,  dodsoni,  etc.,  as  races; 
Morocco  to  Asben  and  Tripoli). 

2,  famulus  group.    Containing  one  species,  from  Aden:  head  and  body  92- 
100  in  those  seen;  bullae  larger  than  is  normal;  tail  very  heavily  tufted 
terminally. 

V  aaramantis  group.    Moderate-sized  forms  (64-S()  head  and  body  length 

of  those  bearing  measurements);  bullae  as  '\n  famulus  group.    Containing 



GERBILLUS  503 

nanus  from  Baluchistan  and  Sind,  garamantis  from  Algeria  and  Arabia, 
and  apparently  principulus  from  the  Sudan. 

4.  dasyurus  group.    Like  the  last,  but  bullae  relatively  smaller.    Head  and 

jjody  66-90,  but  usually  in  adult  over  70.  This  group  may  not  be  re- 
tainable compared  with  the  garamantis  group.  It  contains  the  majority 

of  the  genus. 
G.  vivax  from  Tripoli  appears  an  unusually  short-tailed  form.  Others 

referable  to  the  group  are  somalicus  (tail  rather  shorter),  and  brockmani 
(tail  rather  longer),  from  Somaliland;  stigmonyx,  percivali,  and  watersi 
(Sudan  or  Kenya);  harzvoodi,  Kenya,  with  rather  a  shorter  tail  than  the 
last  three  (on  average);  also  mimuliis  from  Arabia;  dasyurus  from  Sinai, 

and  amoenus  from  Eg\'pt.  Finally  mackilligani,  from  Egypt,  has  a 
proportionately  longer  tail  than  any  other  species  examined  bearing 
measurements  (166  per  cent  of  head  and  body  length). 

5.  simoni  group.  Pygmy  forms,  normally  under  70  mm.  head  and  body 
length  (usually  about  65). 

D.  simoni,  Algeria,  appears  to  stand  apart  from  other  members  of  the 
group  on  account  of  its  small  bullae.  Others  are  lierdeyi  (tail  shorter), 
and  mariae  (tail  longer),  from  Egypt;  yor^aw/  from  Algeria;  muricuhis 
from  the  Sudan;  diminutus  from  Kenya;  and  perhaps  yi/Z/a/i/  from 
Somaliland. 

Many  of  these  forms  are  very  imperfectly  known. 
I  have  seen  too  few  of  lixa  (probably  simoni  group),  liilda,  and 

ruberrimus  to  be  able  to  allocate  them. 

Subgenus  Gerbillus.  (Range:  Sind,  Palanpur;  Lower  Euphrates;  Palestine, 
Arabia  (Central),  Sinai;  North  Africa  from  Morocco  to  Egypt,  and  south 
to  Sahara,  Nigeria,  Sudan,  Kenya,  Abyssinia  and  Somaliland;  also 
South-west  Africa  and  South  Africa.) 

1.  nancillus  group.  Size  much  smaller  than  other  Gerbillus  s.s.  Sole  very 
poorly  haired.    Head  and  body  54-60  mm.    Sudan. 

2.  vallinus  group.  Transitionary  towards  Dipodillus  in  the  poorly  haired 
sole.  Bullae  relatively  large.  Tail  longer  than  in  other  South  African 
species.    South  Africa.    Head  and  body  up  to  no. 

The  three  remaining  groups  are  poorly  distinguishable  from  each  other. 

3.  jwa/ws  group.    South  African.    Moderate  sized :  76-112  mm.  head  and 
body.  Bullae  rather  small.  Tail  rather  short,  under  120  per  cent  head 
and  body  length  on  average.  With  swalius,  calidus,  and  paeba ;  the  first 
two  seem  closely  allied ;  I  have  seen  very  few  specimens  of  the  last  named. 

4.  gerbillus  group.    Northern.    Moderate-sized:  not  over  100  mm.,  thus  at 
maximum  rather  smaller  than  largest  members  of  group  3 ;  tail  on  average, 
though  not  always,  longer;  usually  over  120  per  cent  of  head  and  body 
length.  Head  and  body  74-99.  Includes  gerbillus,  with  which  I  think 

may  be  affiliated  many  "species"  as  races  (listed  below);  dunni,  with 
rather  larger  bullae,  from  Somaliland;  the  Asiatic  forms  (arduus, gleadouii, 
cheesmani),  usually  rather  longer  tailed  than  in  gerbillus  (though  not 
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always);  cheesmani  has  a  powerfully  ridged  skull,  and  larger  bullae  than 
is  usual  in  the  group.  Also  riggeiibachi,  with  a  well-ridged  skull,  and 
rosalinda,  with  rather  striking  coloration,  may  be  perhaps  provisionally 
referred  here. 

5.  pvrniiiidiim  group.  With  strongly  ridged  skull,  and  size  normally  larger 
than  in  the  last;  usually  over  100  mm.  head  and  body  (95-128).  The 
form  hirtipes  may  I  think  be  regarded  as  a  subspecies.  Provisionally  the 
Somali  species  acticola  may  be  included  here,  though  the  size  seems 
variable;  the  bullae  are  large;  the  tail  is  relatively  longer  than  in  pyra- 
micUim  and  races  which  are,  for  the  genus,  shortish-tailed  forms.  In  the 
genus,  the  tail  is  always  longer  than  head  and  body. 

List  of  Named  Forms 

(References  and  type  localities  for  most  of  the  Gerbillinae  are  the  work  of 
Mr.  R.  W.  Havman.    A  few  of  the  smaller  genera  are  by  .Mr.  Ci.  \V.  C.  Holt.) 

Subgenus  Dipodilliis,  Lataste 

campestris  Group 
1.  GERBILLUS  POECILOPS.  Yerbury  &  Thomas 

1895.    Proc.  Zool.  Soc.  London,  p.  549. 
Lahej,  Aden,  S.  Arabia. 

2.  GERBILLUS  LOWEL  Thomas  &  Hmtnn 

1923.    Proc.  Zool.  Soc.  London,  p.  261. 
Jebel  Marra,  Darfur. 

3.  GERBILLUS  C.^^MPESTRIS  CAMPESTRIS,  Lcvaillant 
1S57.    Atlas  Expl.  Sc.  Alg.  Mamni.  pi.  V,  fig.  2. 

Philippeville,  Province  of  Constantine,  .Algeria. 
Synonym;    gerbii,    Loche,    1858,    Cat.    Alamm.    i    Oiscaux    Obser\ees 

en  Algerie,  p.  23. 
miiiiitiis,  Loche,  1867,  Expl.  .Alg.  p.  109,  Maiiini. 
deserti,  Loche,  1867,  Expl.  Alg.  p.  107. 

4.  GERBILLUS  CAMPESTRIS  ROZSIKAE,  Thomas 
1908.    Ann.  Mag.  Nat.  Hist.  8,  II.  p.  374. 

Biskra,  Algeria. 

5.  GERBILLUS  CAMPESTRIS  CINNAMOMEUS,  Cabrera 
1916.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  16.  p.  385. 

Taguidert,  south  of  Mogador,  Morocco. 

6.  GERBILLUS  CAMPESTRIS  RIPARIUS.  Cabrera 

1922.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  22,  p.  112. 
Wadi  Martin,  Morocco. 

7.  GERBILLUS  CAMPESTRIS  DODSOXI,  Thomas 
1902.    Proc.  Zool.  Soc.  London,  p.  7. 

Ain  Hammam,  Tripoli. 

S.    GERBILLUS  CAMPESTRIS  PATRIZII,  de  Beaux 

1932.    Ann.  Mus.  Civ.  Stor.  Nat.  fienova,  LV,  p.  379. 
Oasis  di  Cufra,  Libyan  desert,  Libya. 
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fiiDiulus  Group 

q.    GERBILLUS  FAMULUS,  Yerbun-  &  Thomas 
1895.    Proc.  Zool.  Soc.  London,  p.  551. 

Lahej,  Aden,  S.  Arabia. 

garamantis  Group 

10.  GERBILLUS  NANUS,  Blanford 

1875.    Ann.  Mag.  Nat.  Hist.  4,  XVI,  p.  312. 
Gedrosia,  Baluchistan. 

11.  GERBILLUS  LNDUS,  Thomas' 

1920.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  no.  4,  p.  935. 

Gambat,  Khairpur,  Sind,  N.-W.  India. 

12.  GERBILLUS  GARAMANTIS  GARAMANTIS,  Latastc 

1881.    Le  Naturaliste,  Paris,  i,  p.  507. 

Sidi-Roueld,  Ouargla,  Algeria. 

13.  GERBILLUS  GAR.A.MANTIS  ARABIUM,  Thomas 

1918.    -Ann.  Mag.  Nat.  Hist.  9,  II,  p.  61. 
Tebuk,  Arabia. 

14.  GERBILLUS  PRINCIPULUS,  Thomas  &  Hinton 

1923.    Proc.  Zool.  Soc.  London,  p.  262. 
El  Malha,  Jebel  Maidob,  N.  Darfur. 

dasyurus  Group 

15.  GERBILLUS  VIVAX,  Thomas 

1902.    Proc.  Zool.  Soc.  London,  p.  8. 
Sebha,  Tripoli. 

■  5.    GERBILLUS  MIMULUS,  Thomas 

igo2.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  362. 

Lahej,  Aden,  S.  Arabia. 

17.  GERBILLUS  DASYURUS,  Wagner 

1842.    Arch.  Naturg.  i,  p.  20. 
Sinai. 

Synonym:  dasyuroides,  Nehring,  1901,  Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin, 

p.  173.    Palestine. 

18.  GERBILLUS  AMOENUS,  de  Winton 

1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  46. 
Giza  Province,  Egypt. 

K).    GERBILLUS  WATERSI,  de  Wmton 

1901.    Nov.  Zool.  VIII,  p.  399. 
Shendi,  Nubia. 

20.  GERBILLUS  STIGMONYX  STIGMONYX,  Heuslin 

1877.    Raise  Nordost.  .Africa,  2,  p.  78. 
Khartoum,  Sudan. 

21.  GERBILLUS  STIGMONYX  LUTEOLUS,  Thomas 

1901.    .Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  275. 
Duem,  Sudan. 

'  G.  itidus  probably  belongs  to  the  dasyurus  group  and  is  wrongly  allocated  here. 
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22.    GKRBILLUS  HARWOODI  HARWOODI,  Tliomas 

igoi.    Ann.  Mag.  Nat.  Hist.  7,  VIII,  p.  275. 
Lake  Naivasha,  Kenya. 

2:,.    GERBILLUS  HARWOODI  LLTIOLS,  Dollninn 

19 1 4.    Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  489. 
S.  Guaso  Nyiro,  Nyanza  Province,  Kenya. 

24.  GERBILLUS  PERCIVAI.I.  Dollnian 

1914.    .Ann.  Mag.  Nat.  Hist.  8,  XIV,  p.  48S. 
Voi,  Kenya. 

(According  to  HoUister,  this  species  may  be  the  same  as pusillus.  No.  41.) 

2_^.    GERBILLUS  SOMALICUS,  Thomas 

iQio.    .Ann.  Mag.  Nat.  Hist.  8,  V,  p.  197. 

Upper  Sheikh,  Somaliland. 

21..    GERBILLUS  BROCKMAXI,  Thomas 

1910.        Ann.  Mag.  Nat.  Hist.  8,  V,  p.  420. 
Burao,  85  miles  south  of  Berbera,  Somaliland 

27.    GERBILLUS  .M.ACKILLIGINI,  Thomas 

1904.    .Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  158. 
Wadi  Alagi,  eastern  Egyptian  desert. 

simoni  Group 

25.  GERBILLUS  SIMOM,  LatastL- 
1881.    Le  Naturaliste,  Paris,  I,  p.  497. 

Oued-Magra,  north  of  Hodna,  Algeria. 

2.1.    GERBILLUS  JORDANI,  Thomas 

1918.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  60. 

Guelt-es-Stel,  Central  Plateau,  .Algeria. 

30.  GERBILLUS  HEXLEYI,  dc  W.nton 

1903.    Nov.  Zool.  X,  p.  284. 

Zaghig,  Wadi  Natron,  Egy-pt. 

31.  GERBILLUS  MARI.AE,   Bonhotc 

1909.    Proc.  Zool.  Soc.  London,  p.  792. 
Mokattam  Hills,  Cairo,  Egypt. 

32.  GERBILLUS  MURICULUS,  Thomas  &  Hinton 

1923.    Proc.  Zool.  Soc.  London,  p.  263. 

Madu,  80  miles  north-east  of  El  Fashcr,  Dari'ur,  Sudan. 
33.  GERBILLUS  DIMINUTUS,  Dollman 

igii.    .Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  520. 

Nyama  Nyango,  Guaso  Nyiro,  Kenya. 

34.  GERBILLUS  JULIANI,  St.  Leser 

1935.    .Ann.  Mag.  Nat.  Hist.  10,  XV,  p.  669. 
Bulbar,  British  Somaliland. 

S/Hcii'S  not  allocate!/  to  (, 'roups 
35.  GERBILLUS  LIX.A,  Yerhury  &  Thomas 

1895.    Proc.  Zool.  .Soc.  London,  p.  550. 
Shaik  Othman,  Aden,  Arabia. 
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36.  GERBILLUS  HILDA,  Thomas 
1918.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  62. 

Sea  coast  70  miles  south-west  of  Tangier,  Morocco. 

37.  GERBILLUS  RUBKRRIMUS,  Rhoads 
1896.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  538. 

West  Somaliland. 

38.  GERBILLUS  BOTTAI,   Lataste 
1882.    Le  Naturaliste,  Paris,  II,  p.  36. 

Senaar,  Sudan. 

39.  GERBILLUS  VENUSTUS,  Sundevall 

1842.    K.  Svenska  Vet.  .•Mead.  Handl.  p.  230. 
Near  Bahr-el-Abiad,  Sudan. 

40.  GERBILLUS  QU^DRIMACULATUS,  Lataste 

1882.    Le  Naturaliste,  Paris,  II,  p.  27. 
Nubia. 

41.  GERBILLUS  PUSILLUS,  Peters 
1878.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  201. 

Taita,  Kenya. 
(See  note  under  number  24,  percivali). 

42.  GERBILLUS  GROBBENI,  Klaptocz 
1909.    Zool.  Jahrb.  Syst.  27,  p.  252. 

Demah,  north  coast  of  Barka,  Cyrenaica. 

Subgenus  Gerhilliis,  Desmarest 
nancillus  Group 

43.  GERBILLUS  NANCILLUS,  Thomas  &  Hinton 
1923.    Proc.  Zool.  Soc.  London,  p.  260. 

45  miles  north  of  EI  Fasher,  Sudan 

vallinus  Group 

44.  GERBILLUS  VALLINUS,  Thomas 
1918.    Ann.  Mag.  Nat.  Hist.  9,  II,  p.  148. 

Tuin,  Kenhart,  Hartebeest  River,  Bushmanland,  South  .Africa. 

paeba-sivalius  Group 
45.  GERBILLUS  S\V.\L1US  SWALIUS,  Thomas  &  Hinton 

1925.    Proc.  Zool.  Soc.  London,  p.  235. 
Karibib,  S.-W.  Airica. 

46.  GERBILLUS  SWALIUS  ORALIS,  Thomas  &  Hinton 

1925.    Proc.  Zool.  Soc.  London,  p.  236. 
Rooibank,  S.-W.  .\frica. 

47-    GERBILLUS  SWALIUS  LEUC.ANTHUS,  Thomas 

1927.    Proc.  Zool.  Soc.  London,  p.  382. 
Ondongwa,  N.-W.  Ovamboland. 

48.    GERBILLUS  CALIDUS  C.ALIDUS,  Thomas 

1918.    .Ann.  Mag.  Nat.  Hist,  9,  II,  p.  63. 
Molopo,  Bechuanaland. 
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4')     GKRBILLUS  CALIDl'S   KA1,AHARICL:S.  Roh.rrts 
IQ32.    Ann.  Transv.  Mus.  XV,  p.  lo. 

Gomodino  Pan,  Central  Kalahari. 

50.  gi:rbillus  pakba  paeba,  sm.tii 

1836.    Rep.  Exp.  Int.  S.  Africa,  app.  p.  43. 
Litaku,  Bechuanaland. 

Synonym:    tenuis.  Smith,  1^49,  111.  Zool.  S.  Africa   .Mamm.  pi.  xx.xvi, 

fig.  2  and  text. 

51.  (JKRBILLUS  PAEBA  BROOM  I,  Tli..m,is 

191S.    .Ann.  Mas.  Nat.  Hist.  9,  II,  p.  64. 
Port  NoUoth,  Namaqualand. 

52.  G1':RBILLUS  PAEBA  COOMBSI,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  98. 
Zoutspansberg,  west  of  Sand  River,  Transvaal. 

^erhilhis  Group 

5.V    GERBILLUS  GERBILLUS  GERBILLUS.  Olivier 

1801.    Bull.  Sci.  Phil.  Paris,  II,  p.  121. 

Giza  Pro\'ince,  Egypt. 
.Synonym;    nrgyptiiis,  Desmarest,  1804,  Nouv.  Uict.  H.  N.  XXIV,  Tab. 

Meth.  p.  22.    Near  Alexandria. 
loiigicaudiis,  Wagner,  1843,  Schreber  Siiu^.  Suppl.  Ill,  477 

54.  CiERBILLUS  GERBILLUS  ALLENBYI,  Thoiras 

1918.  .Ann.  Mag.  Nat.  Hist,  g,  II,  p.  146. 
Rehoboth,  near  JafTa,  Palestine. 

55.  GERBILLUS  GERBILLUS  ANDl-RSONI.  de  Winton 

1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  45. 
Mandara,  Egypt. 

5(..    Gl-RBILLLS  GERBILLl^S  BONHOTEI,  Thom^.s 

1919.  Ann.  Mag.  Nat.  Hist,  g.  III,  p.  560. 

Khabra  Abu  Guzour,  south-east  of  El  Arish,  N.  Sinai. 

37.    GERBILLIIS  GERBILLUS  EATONI,  Thomas 

1902.  Proc.  Zool.  Soc.  London,  p.  6. 
Elcusher,  Tripoli. 

5,S.    GERBILLUS  C;ERBILLL;S   LATASTEI,  Thomas  &  Trouessart 

1903.  Bull.  Soc.  Zool.  France,  XXVIII,  p.  172. 
Kebili,  S.  Tunis. 

yi.    GERBILLUS  GERBILLUS  AGAG,  Thonms 

1903.    Proc.  Zool.  Soc.  London,  p.  296. 
.Agageh  Wells,  W.  Kordofan. 

ho.    GERBILLUS  GERBILLUS  NIGERIAE,  Thomas  &  Hmtoii 

1920.    Nov.  Zool.  XXVII,  p.  317. 
Kani),  N.  Nigeria. 

(,i.    GERBILLUS  (;ERBILLUS  COSENSI,   Dollman 

1914.     .Ahstrait  Proc.  Zool.  Soc.  London,  No.  131,  p.  25  ;  Proc.  Zool.  Soc.  London,  p.  31 1 
Ngamatak,  Turkwel  River,  Uganda. 
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62.    GKRBILLUS  DUNNI,  Thomas 

1904.    Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  loi. 
Gerlogubi,  Somaliland. 

(13.    GKRBILLUS  ARDUUS,  Chrrsman  S:  Hinton 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  551. 

Jafura,  Central  Arabia. 

64.  GERBILLUS  GLEADOWI,  Murray 

1886.    Ann.  Mag.  Nat.  Hist.  5,  XVII,  p.  246. 
Rohri,  Upper  Sind,  N.-W.  India. 

65.  GERBILLUS  CHEESMANI,  Thomas 
1919.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  748. 

Near  Basra,  Lower  Euphrates. 

66.  GERBILLUS  RIGGENBACHI,  Thomas 

1903.    Nov.  Zool.  X,  p.  301. 
Rio  de  Oro,  W.  Sahara. 

67.  GERBILLUS  ROSALINDA,  St.   Leger 
1929.    Ann.  Mag.  Nat.  Hist.  10,  IV,  p.  295. 

Abu  Zabad,  Kordofan. 

pyramidum  Group 
68.  GERBILLUS  ACTICOLA,  Thomas 

1918.  Ann.  Mag.  Nat.  Hist.  9,  II,  p.  147. 
Berbera,  Somaliland.  - 

69.  GERBILLUS  PYRAMIDUM  PYR.^MIDUM,  Geoffroy 

1825.    Diet.  Class.  Hist.  Nat.  VII,  p.  321. 
Giza  Province,  Egypt. 
Synonym:  burtoni,  Cuvier,  1838,  Trans.  Zool.  Soc.  London,  II,  p.  145. 

pygargus,  Cuvier,  1838,  Trans.  Zool.  Soc.  London,  II,  p.  142. 
dongolanus,  Heuglin,   1877,   Reise  N.   Ost.   Afr.   II,   p.  79. 

Dongola,  Sudan. 

70.  GERBILLUS  PYRAMIDUM  TARABULI,  Thomas 

1902.    Proc.  Zool.  Soc.  London,  p.  5. 
Sebha,  Tripoli. 

71.  GERBILLUS  PYRAMIDUM  FLOWERI,  Thomas 

1919.  Ann.  Mag.  Nat.  Hist.  9,  III,  p.  559. 
South  of  El  .Arieh,  N.  Sinai. 

72.  GERBILLUS  PYRAMIDUM  HIRTIPES,   Lataste 

1882.    Le  Naturaliste,  Paris,  II,  p.  21. 
Bamendilc,  Ouargla,  .\lgeria. 

73.  (JERBILLUS  PYR.AMIDUM  HESPERINUS,  Cabrc-ra 
1906.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  p.  365. 

Mogador,  Morocco. 

Not  allocated  to  Group 

74.  GERBILLUS  PULVINATUS,  Rhoads 

1896.    Proc.  ,\cad.  Nat.  Sci.  Philadelphia,  p.  537. 
Lake  Rudolf. 
(Described  as  near  pyrnmidum). 
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75.    GERBILLUS  BILENSIS,   I-rick 
1914.    Ann.  Carnegie  Mus.  IX,  p.  iz. 

Bilen,  Abyssinia. 

70.    GHRBILLUS  DALLONH,  Heim  dc  Baisac 
1936.    Mem.  Acad.  Sci.  Paris,  62,  p.  43. 

Tibesti,  Chad  Military  Territory. 

77.    GERBILLUS  FOLEYI,  Heim  de  Baisac 

1936.    .Suppl.  au  Bull.  Biol,  de  France  ct  de  Belgique,  Paris,  21,  317,  3S9. 
Beni-abbes,  W.  Algeria. 

Genus  2.    MICRODILLUS,  Thomas 

igio.    MiCRODiLLis,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  V,  p.  197. 

Type  Species. — Dipodillus  peeli,  de  Winton. 

Range. — Somaliland. 

Number  of  Forms. — One. 

Ch.aracters. — Tail  well  haired,  but  considerably  shorter  than  head  and 
body,  and  not  tufted.    Hindfoot  with  naked  sole. 

Skull  differing  from  Dipodillus  in  the  more  narrowed  interorbital  region 
(which  narrows  abruptly,  differing  from  anv  Dipodillus  seen);  the  skull  is  more 
bowed  than  in  Dipodillus;  the  bullae  are  large,  though  the  mastoids  do  not 

appear  conspicuously  in  superior  aspect  of  skull;  they  surpass  the  occiput 

posteriorly.  Supraorbital  ridges  feeble;  posterior  palatal  foramina  well  de- 
veloped. The  braincase  is  broad.  The  tail  is  about  79  per  cent  of  head  and 

body  length.    The  head  and  body  length  is  about  66-73  nini. 
This  form  differs  from  Dipodillus  in  a  combination  of  rather  trivial  cranial 

and  external  characters  which  are,  however,  clearly  marked,  and  so  it  mav 

perhaps  stand  as  a  genus. 
Forms  seen :  peeli. 

List  oe  Na,med  Forms 

I.    MICRODILLUS  PEELI,  dc  Winton 

iSgS.    .Ann.  Mag.  Xat.  Hist.  7,  I,  p.  250. 
Eik,  Somaliland. 

rjenus  3.    TATERA,  Lataste 

18S2.  Tater.^,  Lataste,  Le  Naturaliste,  Paris,  II,  p.  126. 
1917.  Taterona,  Wroughton,  Journ.  Bombay.  Xat.  Hist.  Soc.  XXV,  no.  i,  p.  40  (Ger- 

billus  afer,  Gray.) 
1.S97.   Gerbilliscus,    Thomas,  Proc.  Zool.   .Soc.    London,   p.  433.     (Gerbillus  boehmi, 

Noack.)    Valid  as  a  subgenus. 

Type  Species. — Dipus  indicus,  Hardwickc. 

1-L\NGE. — India,   from  Punjab  and   Sind  south  through  the  Peninsula,  to 
Ceylon,  east  to  Bengal.    Persia,  Mesopotamia,  Syria.  Africa,  south 



of  the  Sahara;  Gambia,  Nigeria,  Gold  Coast;  Sudan,  Abyssinia,  Somaiiland, 
Kenya,  Uganda,  Tanganyika,  East  Congo,  Angola,  Portuguese  East  Africa, 
South-west  Africa,  and  generally  throughout  South  Africa,  Arabia. 

Number  of  Forms. — About  ninety. 

Characters. — This  genus  contains  large  numbers  of  Gerbils  which,  though 
dentally  about  as  Gerbillus,  differ  in  the  more  strongly  ridged 

and  upstanding  occipital  region  as  a  rule,  the  smaller  bullae  (on  average,  mastoids 
about  at  minimum  for  subfamily),  and  the  more  Ratlike  general  external  appear- 

ance. The  braincase  as  a  rule  seems  not  to  appear  so  enlarged  and  broadened 
posteriorly  as  in  the  other  genera.  Supraorbital  ridges  usually  present,  but  as  a 
rule  not  very  heavy  (for  instance,  the  skull  is  less  prominently  ridged  in  large 
species  of  Tatera  than  in  such  types  as  Rhombomys).  Rostrum  pointed  and  narrow 
usually;  zygomatic  plate  always  very  strongly  projected  forwards,  more  so  than 
in  any  other  genus,  so  far  as  I  have  seen;  the  infraorbital  foramen  narrowed, 
particularly  below;  in  some  forms,  particularly  the  Asiatic  species,  the  zygomatic 

plate  is  cur\'ed  round  in  front,  so  that  its  lower  border  is  cur\-ed  backwards  to  a 
degree.  Upper  incisors  typically  one-grooved,  often  opisthodont.  In  the  sub- 

genus Gerbilliscus,  there  are  very  faint  traces  of  two  grooves;  or  in  this  subgenus, 
the  incisors  may  be  practically  plain.  They  are  also  almost  plain  in  liodon, 
though  not  in  all  its  races.  Anterior  palatal  foramina  long,  usually  reaching  the 
toothrows,  or  almost  so.  Posterior  palatal  foramina  variable,  sometimes  much 
reduced,  sometimes  comparatively  lengthened,  though  less  so  than  in  Taterillus. 
Paroccipital  process  large.  Bullae  large  for  a  Muroid,  but  not  comparing  with 
the  majority  of  the  Gerbillinae  in  size,  as  a  rule.  Upper  cheekteeth  less  hypso- 
dont  than  in  Aleriones,  and  cuspidate  originally;  in  the  adult  they  are  mostly  a 
series  of  plain  straight  plates,  being  rather  simpler  than  Gerbillus,  though  with 

the  same  general  arrangement;  M.3  not  excessiv-ely  reduced,  usually  bilaminate. 
M.I  evidently  four-rooted.  Lower  molars  normal,  but  the  anterior  lamina  of 
M.I  may  have  a  small  fold  present  in  the  front  of  the  tooth.  In  some  forms 
the  lower  incisor  root  tends  to  be  apparent  on  the  mandible. 

Fur  medium  or  soft;  sole  naked;  tail  may  be  slightly  shorter  than  head  and 
body  length,  or  considerably  longer  than  this  measurement;  it  is  fully  haired, 
and  may  be  conspicuously  tufted  in  some  forms.  D.5  of  hindfoot  considerablv 
shorter  than  the  three  central  digits;  hindfoot  narrow.  Form  often  hea\T  and 
Ratlike.    Foreclaws  tend  to  become  prominent. 

Wroughton's  "excuse"  for  dividing  the  Indian  species  from  the  .\lrican 
generically  is  so  weak  that  it  appears  waste  of  time  and  space  to  repeat  the 

characters.  "  Taterona"  was  erected  on  a  trivial  character  of  the  shape  of  the 
parietals,  which  if  constant  in  African  forms  is  not  so  in  the  Asiatic  races;  and 
the  colour  of  the  tail,  which  is  hardly  a  specific  character  in  the  group  as  it  seems 
variable  in  many  of  the  .\frican  forms.  How  this  name,  based  on  characters 
such  as  these,  has  ever  been  in  general  use  is  something  of  a  mystery. 

The  group  is  an  exceedingly  difficult  one  to  arrange  in  any  natural  order, 
and  it  appears  that  there  are  far  too  many  species.  Wroughton  (Ann.  Mag.  Nat. 
Hist.  7,  XVII,  p.  474,  1906)  gave  a  key  to  the  forms,  and  described  many  new 



species.  This  arrangement  appears  to  be  weakened  by  the  amount  of  variation 
shown  in  large  series  of  specimens  in  head  and  body  length  measurements,  so 
that  I  do  not  think  his  arrangement  would  stand  in  a  general  revision. 

Hinton  &  Kershaw  stated  that  in  the  northern  part  of  Africa  two  groups 
were  recognizable,  the  robusta  type  (with  nigricauda,  inacropus,  etc.),  with  opis- 
thodont  incisors,  small  molars,  and  tufted  tail;  and  the  bcnvciuita-liodon  type, 
with  orthodont  incisors,  large  molars,  and  tail  without  tuft. 

Kershaw  had  previously  divided  the  African  forms  into  two  groups,  those 
with  tufted  tails,  in  which  the  posterior  palatal  foramina  were  longer,  and  those 
without  tufted  tails,  in  which  these  foramina  were  shorter;  remarking  that  the 
tufted-tail  species  agreed  in  the  characters  of  the  length  of  the  palatal  foramina 
with  the  Indian  species,  which  also  have  a  well-tufted  tail ;  but  these  foramina 
varv  within  the  Asiatic  group. 

The  arrangement  of  groups  based  on  forms  with  tufted  or  untufted  tails  is 
weakened  by  the  fact  that  there  is  a  certain  amount  of  variation  in  the  develop- 

ment or  otherwise  of  the  tuft.  It  may,  for  instance,  appear  in  scfiinzi,  which  is 
normally  untufted. 

However,  for  the  present  I  see  no  other  way  to  divide  the  genus.  The 
groups  recognized  here  are  very  provisional. 

The  characters  given  for  the  groups  cannot  for  the  moment  be  correlated 
with  the  cranial  characters  given  for  the  groups  by  Hinton  &  Kershaw.  A 
detailed  revision  of  this  genus  is  undoubtedly  much  needed.  I  provisionally 
recognize  the  following  groups: 

1.  indica  group.    The  tail  is  coloured  dark  above  and  below,  and  pale  at 
the  sides,  and  bears  a  well-marked  tuft.    The  size  is  as  a  rule  large  (up 
to  187  mm.  head  and  body  or  perhaps  more). 

I  do  not  think  that  there  is  more  than  one  valid  species  in  this  group. 
All  races  with  extremes  of  colour  seem  to  intermix  with  a  race  of  more 
normal  colour,  from  one  to  the  other.  The  forms  ciivieri  and  cevlonica 
have,  it  is  true,  a  proportionately  longer  tail;  but  hardwickei  seems  to  be 
intermediate,  at  least  on  average,  in  this  respect.  I  therefore  list  all 
named  forms  provisionally  as  subspecies  of  indica. 

2.  robusta  group.  The  tail  is  not  coloured  as  in  the  Indian  and  Persian 
species,  being  dark  above,  light  below  (in  all  African  species  except 
nigricauda,  in  which  it  is  entirely  black).  The  tail  is,  normally,  con- 

spicuously tufted.  This  includes  several  species  from  North  and  East 
Africa.  T.  nigricauda  at  first  sight  appears  very  distinct,  on  account  of 
its  black  tail;  but  in  the  race  nva)na,  it  is  not  wholly  black;  and  according 
to  Hollister,  vicina  should  be  regarded  as  a  closely  allied  type.  T.  ininus- 
cula  appears  a  very  small  species  (about  109  head  and  body);  the  other 
members  of  the  group  are  moderate-sized,  and  include  phillipsi  and 
sliuana  from  Abyssinia,  macropus  from  Sudan,  swavthlingi  from  Tan- 

ganyika, and  giiineae  from  West  Africa. 
3.  afra  group.  To  this  may  be  referred  a  very  large  number  of  named 

species  and  races,  including  all  the  southern  forms.  According  to 
Shortridge,  there  are  6  mammae  in  brantsi  (of  which  I  think  draco  is 



not  more  than  a  subspecies),  and  8  in  the  other  South  African  types,  as 

afra,  lobengulae,  scliinzi,  miliaria.  Normally  the  tail  is  not  tufted.  A 

specimen  of  leucogaster  at  the  British  Museum  is  labelled  as  with  6  mam- 
mae. The  group  appears  to  be  represented  in  West  .Africa  by  a  number 

of  species  which  may  all  be  the  same,  but  provisionally  they  are  retained 

as  species.  The  forms  inclusa  and  nyasae  are  provisionally  listed  as  full 
species;  I  think  these  will  be  either  races  of  lobengulae  or  miliaria.  T. 
nigrita,  a  small  dark  form,  and  T.  taborae,  are  probably  distinct  species. 

4.  liodon  group.  Doubtfully  distinguishable  from  the  above,  but  with  a 

tendency,  most  pronounced  in  typical  liodon,  for  the  incisors  to  be  almost 
plain;  and  at  extreme  development  tending  to  become  largest  of  African 
forms  (up  to  igo  mm.  head  and  body).  Perhaps  on  average  larger  than 
the  afra  group,  but  there  is  much  variation  in  this  character.  Includes 
liodon  and  its  races  (including  n(Jie«son  apparently),  benvenuta,  the  forms 

soror  and  flavipes  (not  seen,  but  said  to  be  near  benvenuta  by  Hinton  & 
Kershaw);  also  valida  and  dichrura. 

5.  ruddi  group.    Containing  one  species,  with  an  unusually  long  tail  (over 

130  per  cent  of  head  and  body  length),  the  tail  not  tufted,  but  with 
terminal  portion  white.  The  incisors  are  clearly  grooved.  This  species, 
but  for  the  grooving  of  the  incisors,  seems  very  near  fallax,  a  member 
of  the  subgenus  Gerbilliscus.  Apart  from  niddi  and  Gerbilliscus,  the  tail 
is,  as  far  as  traced,  less  than  130  per  cent  of  head  and  body  length  in  the 

genus. 
6.  boehmi  group.  Subgenus  Gerbilliscus.  Incisors  very  faintly  grooved ; 

tvpically  with  traces  of  two  grooves.  Tail  with  terminal  portion  white, 

and  the  tail  normally  much  lengthened  (about  as  ruddi).  To  this  sub- 
genus have  been  referred  boehmi,  fallax,  and  fraierculus.  The  size  is 

large  for  the  genus.     T.  boehmi  has  the  tail  tufted. 

Forms  seen:  afra,  angolae,  bailwardi,  bechuanae,  benvenuta,  boehmi,  brantsi, 
cevloiiica,  cosensi,  anieri,  dichrura,  draco,  dundasi,  dunni,  falla.x,  fraterculus, 

gambiana,  giffardi,  griquae,  guineae,  hardzcickei,  hopkinsoni,  iconica,  inclusa,  indica, 
joatiae,  kempii,  leucogaster,  liodon,  lobengulae,  lucia,  mashonae,  miliaria,  minuscula, 

mombasae,  monticola,  tulolae,  "  nearei,"  nigrita,  nigricauda,  nyama,  nyasae,  panja, 
perpallida,  persica,  phillipsi,  picta,  pitmani,  robusta,  ruddi,  ruuenzori,  salsa,  scansa, 
schinzi,  sherrini,  shirensis,  smithi,  stellae,  swaythlingi,  taborae,  taeniura,  umbrosa, 
valida.  uelmanni. 

List  of  X.^med  For:\is 

Subgenus  Tatera,  Lataste 

indica  Group 

I.    T.aiTER.\  INDIC.Ji  INDICA.  Hardwickc 
1807.    Trans.  Linn.  Soc.  London,  VIII,  p.  279. 

India.    (?Kuniaon). 
Svnonvm:  otaria,  Cuvier,  Trans.  Zool.  Soc.  London.  II,  p.  144,  pi.  26, 

figs.  14-18,  1838. 
17 — Livini;  Rodents — II 
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2.  TATERA  INDICA  DUNNI,  Wroughton 

1917.    Joum.  Bombay  Nat.  Hist.  Soc.  XXV,  i,  p.  43. 
Punjab,  Ambala. 

3.  TATERA  INDICT  SHERRIM,  Wroughton 

igiy.    Joum.  Bombay  Nat.  Hist.  Soc.  XXV,  i,  p.  43. 
Jacobabad,  Sind. 

4.  TATERA  INDICA  HARDWICKEI,  Gray 
1843.    List.  Mamm.  p.  132. 

Dharwar,  India. 

5.  TATERA  IXD1C.A.  CLVIERI,  Watcrhouse 
1838.    Proc.  Zool.  Soc.  London,  p.  56. 

Arcot,  Madras,  India. 

6.  TATERA  INDICA.  CEYLONTCA,  Wroughton 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  pp.  477,  499. 

Ceylon. 

7.  TATER.-\  INDICA  PERSICA,  Wrouwhton 
1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  pp.  477,  496. 

Seistan,  Persia 

8.  TATERA  INDICA  SC.ANSA,  Wroughton 

1906.    -Ann.  Mag.  Nat.  Hist.  7,  XVII,  pp.  477,  496. 
Kerman,  Persia. 

g.    TATERA  INDICA  BAILW.ARDI.  Wroughton 
1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  pp.  477,  498. 

Karun  River,  Persia. 

10.  T.ATERA   INDICA  MONTICOLA,  Wroughton 
1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  pp.  477,  498. 

Mala  Mir,  Persia. 

11.  TATER.A  INDICA  TAENIL'R.A,  Wagner' 
1842.    .Schreber's  Saug.  Suppl.  Ill,  p.  471. 

Syria. 
12.  TATER.A  INDICA  PITMAM,  Cheesman 

1921.    Joum.  Bombay  Nat.  Hist.  Soc.  XX\'II,  p.  337. 
Tigris,  Mesopotamia. 

robusta  Group 

13.  TATER.A   ROBL  STA  ROBUSTA,  Cretzchmar 
1826.    .Atlas  Reise.  Nordl.  Afrika  von  Riippell,  I,  p.  75,  pi.  29,  fig.  b. 

Ambukol,  Sudan. 
Synonym:    mtirina,    Sundevall,    1842,    K.    Svenska   Vet. 

p.  231.    White  Nile. 

14.  TATER.A  ROBUSTA  TAYLORI,  Hatt 
1935.    .Amer.  Mus.  Nov.  791,  p.  i. 

Khor  Birum,  Red  Sea  Hills,  Sudan. 

15.  TATERA  MACROPUS,  Heughn 
1864.    Nov.  Act.  .Acad.  Caes.  Leop.  Dresden.  31,  act.  7,  p.  9. 

Bongo,  Sudan. 
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16.  TATERA  PHILLIPS!   PHILLIPSI,  de  Winton 

1898.    Ann.  Mag.  Nat.  Hist.  7,  I,  p.  253. 
Hanka  Dadi,  Somaliland. 

17.  TATERA  PHILLIPSI    IMBROSA,  Dollman 

1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  219. 
Baringo,  Kenya. 

18.  TATERA  SHOANA,  WrouKhton 

1906.    .\nn.  Mag.  Nat.  Hist.  7,  XVH,  pp.  477,  492. 
Jefer  Medir,  Somaliland. 

iQ.    TATER,.\  MIXUSCILA.  Oseood 
1936.    Field.  Mus.  Nat.  Hist.  Pub.  Zool.  ser.  XX,  p.  230. 

Sheik  Hussein,  near  Webbi  Shebeli  River,  Bale,  Abyssinia. 

20.  TATER.A  SVVAVTHLINGI,  Kershaw 

1921.    .\nn.  Mag.  Nat.  Hist.  9,  VHI,  p.  565. 
Morogoro,  Tanganyika. 

21.  TATER.A  VICINA  VICINA.  Peters 

1878.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  200. 
Kitui,  Kenya. 
Synonym:     mombasae,   Wroughton,    1906,   Ann.    Mag.   Nat.    Hist.    7, 

XVH,  p.  493.    Takaungu,  Kenya. 
22.  TATER.\  VICIN.A.  BODESS.^NA,  Frick 

1914.    Ann.  Carnegie  Mus.  IX,  p.  15. 
Bodessa,  Abyssinia. 

23.  T.i\TERA  VICINA  MUANS.\E,  Matschie 
191 1.    Sitz.  Ber.  Ges.  Nat.  Fr.  Berlin,  p.  333. 

Mwanza,  Tanganyika. 

24.  T.\TER.-\  VICINA  ICOMCA,  Dollman 

191 1,    .-^nn.  Mag.  Nat.  Hist.  8,  VH,  p.  521. 
Nyama  Nyangu,  northern  Guaso  Nyiro,  Kenya. 

25.  TATER.'V  VICIN.\  POTHAE,  Heller 
1910.  Smiths.  Misc.  Coll.  LVI,  no.  9,  p.  2. 

Potha,  Kapiti  Plains,  Kenya. 

26.  T.-\TERA  MGRICAUDA  NIGRICAUDA,  Peters 
1878.    Monatsber.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  200. 

Ndi,  Taita,  Kenya. 

27.  TATERA  NIGRICAIDA  NYAMA,  Dollman 

191 1.  .\nn.  Mag.  Nat.  Hist.  8,  VH,  p.  522. 
Nyama  Nyangu,  northern  Guaso  Nyiro,  Kenya. 

28.  TATER.A  NIGRICAUD.A.  PERCIVALI,  Heller 

1914.    Smiths.  Misc.  Coll.  LXHI,  no.  7,  p.  8. 
Lorian  .Swamp,  Kenya. 

29.  TATERA  NIGRICAUDA  B.WERI,  Lbnnbcrg 
igiS.    Rev.  Zool.  Afr.  5,  p.  179. 

Maroon  River,  near  Mt.  Elgon,  Kenya. 

30.  TATER.A  XIGRICALDA  BODESSAE,  Frick 
1914.    .Ann.  Carnegie  Mus.  IX,  p.  14. 

Sagan  River,  Bodessa,  .Abyssinia. 
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31.    TATER.'\  GUINEAE  GUINHAE,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  V,  p.  353. 
Gunnal,  Portuguese  Guinea. 

:,2.    TATERA  GLTNEAE  PICTA,  Hayiiian 

1935.    Proc.  Zool.  Soc.  London,  p.  930. 
Pong,  Taniale,  N.  Territories  of  Gold  Coast. 

liudon  Group 

33.    TATERA  BENVENUTA  BENVENL'TA,  Hmton  &  Ktrshaw 
1920.    Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  97. 

Mongalla,  Sudan. 

34-  TATERA  BENVENUTA  LLCIA,   Hmton  &  Kershax\ 

1920.    Ann.  Mag.  Nat.  Hist.  9,  VI,  p.  99. 
Musisi  River,  Lake  Albert,  Uganda. 

35-  TATERA  SOROR,  G.  M.  Allen 

1914-    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LVIII,  7,  p.  333. 
Fazogli,  Blue  Nile,  Sudan. 

36.  TATERA  FLAVIPES,  G.  M.  Allen 

1914-    Bull.  Mus.  Comp.  Zool.  Har\'ard  Coll.  LVIII,  7,  p.  331. 
Above  Roseires,  Blue  Nile,  Sudan. 

37.  TATERA  LIODON  LIODON.  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  441. 
Lake  Mvveru,  N.  Rhodesia. 

Synonym:    iieavei,  Wroughton,   1907,  Mem.  Manchester  Phil.  &:  Lit. 
Soc.  LI,  no.  5,  p.  18.    Ndola,  N.  Rhodesia. 

38.  TATERA  LIODON  SMITH  I,  Wroughton 

1909.    Ann.  Mag.  Nat.  Hist.  8,  III,  p.  249. 
Mubende,  Unyoro,  Uganda. 

39.  TATERA  LIODON  DUNDASI,  Wrought..,! 

1909.  .Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  539. 
Kirui,  Mt.  Elgon,  Kenya. 

40.  T.ATERA  LIODON  RUWENZORII,  Thomas  S:  Wroughton 

1910.  Trans.  Zool  Soc.  London,  XIX,  p.  500. 
Ruwenzori,  Uganda. 

41.  TATERA  DICHRURA,  Thomas 

1915.    .Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  147. 
Poko,  Upper  Welle,  Congo. 

4^.    TATER.A  VALIDA.  Bocagc 

1S90.    J.  Sci.  Math.  Phys.  Nat.  Lisbon,  pt.  V,  p.  6. 
Caconda,  Angola. 

(if Id  (J roup 

43      TATERA  NKJRITA   NIGRITA,  Wroughton 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  491. 
Masindi,  Unyoro,  Uganda. 

44.    TATERA  NIGRITA  BENIENSIS,  Hatt 

1935.    Amer.  Mus.  Nov.  791,  p.  2. 
Beni,  E.  Congo. 
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45.  TATER,\  BRANTSI   BRANTSI,  Smith 
1836.    Rep.  Exp.  Int.  S.  Afr.  Appendix,  p.  43. 

Orange  River  Colony. 
Synonym;    montanus,   Smith,    1840,   111.   S.   Afr.   Zool.   pi.   36,   fig.    i. 

Orange  River  Colony. 
maccalinus,    Sundevall,    1846,    Ofv.    K.    Svenska    Vetensk 

Akad.  Stockholm,  p.  120.    Transvaal,  Magaliesberg. 

46.  TATER.A  BR.ANTSI   PKRPALLIDA,  Dollman 

1910.    .Ann.  Mag.  Xat.  Hist.  8,  VI,  p.  394. 
East  Bank  Tamalakan  River,  Ngamiland,  Bechuanaland. 

47.  T.ATER.-\  BR.-\NTSI  DR.ACO.  Wroughton 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  479. 

Wakkerstroom,  S.-E.  Transvaal. 

48.  TATP:R.Ji  LEUC0GASTP:R,  Peters 
1852.    Reise  nach  Mossambique:  Saugeth,  p.  145,  pi.  33,  fig.  i,  pi.  35,  fig.  4. 

Coast  of  N.  Zambesi,  Portuguese  E.  .Africa. 

49-    TATERA  AFRA  AFRA.  Gray 
1830.    Spicil.  Zool.  pt.  2,  p.  10. 

Cape  Town. 
Synonym:    africamis,  Cuvier,  1836,  Trans.  Zool.  .Soc.  London,  p.  141. 

schlegelii.  Smuts,  Enum.  Mamm.  Cap.  p.  41,  1S32. 

50.  T.ATER.A  .AFRA  GILLI,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  100. 
Lambert's  Bay,  Cape. 

51.  T.ATERA  LOBEXGULAE  LOBENGULAE,  de  Winton 
1898.    Ann.  Mag.  Nat.  Hist.  7,  II,  p.  4. 

Essex  Vale,  near  Bulawayo,  S.  Rhodesia. 

52.  T.ATER,A  LOBENGULAE  BECHUANAE,  Wroughton 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  482. 
Molopo,  Bechuanaland. 

53.  TATER.A  LOBENGULAE  GRIQUAE,  Wroughton 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  483. 
Kuruman,  Bechuanaland. 
Synonym:    miliaria  stellae,  Wroughton,  1906,  .Ann.  Mag.  Nat.  Hist.  7, 

XVII,  p.  485.    Kuruman,  Bechuanaland. 

54.  TATERA  LOBENGULAE  MASHONAE,  Wroughton 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  483. 
Mazoe,  Mashonaland. 

55.  TATER.A  LOBENGUL.AE  PESTIS,  Roberts 
1929.    .Ann.  Transv.  Mus.  XIII,  p.  103. 

Bothaville,  Orange  Free  State. 

56.  TATERA  LOBENGULAE  MITCHELLI,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  103. 

Wonderfontein,  Transvaal. 

57.  TATERA   LOBENGULAE  PRETORIAE,   Roberts 
1929.    .Ann.  Transv.  Mus.  XIII,  p.  104. 

Pretoria  North,  Transvaal. 
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5S.    TATERA  LOBKNGULA1-;  LIMPOPCIENSIS,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  104. 

Njellele  River,  Zoutspansberg  district,  Transvaal. 

50.    T.VrERA  LOBENGULAE  TZANEENENSIS,  Roberts 
1929.    Ann.  Transv.  Mus.  XIII,  p.  105. 

Tzaneen,  N.-E.  Transvaal. 

60.    TATERA  LOBENGULAE  LITTOKALIS.  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  105. 
Masiene,  coast  of  Portviguese  E.  Africa. 

hi.    TATER.A.  LOBENGULAE  BEIRENSIS.  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  106. 
Near  Beira,  Portuguese  E.  Africa. 

62.    TATERA  LOBENGULAE  NDOLAl',   Kershaw 
1922.    Ann.  Mag.  Nat.  Hist.  9,  X,  p.  105 

Ndola,  N.  Rhodesia. 

(13.    TATERA  LOBENGULAE  ZULUENSIS.  Roberts 
193 1.    .Ann.  Transv.  Mus.  XIV,  p.  230. 

Zululand. 

64.  T.VFERA  LOBENGULAE  PANJA,  Wroughton 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  486. 

60  miles  above  Tette,  Mozambique. 

65.  TATERA  SCHINZI.  Noack 
1889.    Zool.  Jahrb.  Band  IV,  p.  134. 

Kalahari,  S.-W.  Africa. 

66.  TATERA  JOANAE,  Thomas 
1926.    Proc.  Zool.  Soc.  London,  p.  299. 

Ukuambi,  Ovamboland. 

67.  T.A^TERA  MILIARIA  MILIARIA.  VVroushton 
1906.    .^nn.  Mag.  Nat.  Hist.  7,  XVII,  p.  484. 

Deelfontein,  Cape  Colony. 

68.  TATERA  MILIARIA  SALSA,  Wroughton 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  485. 
Zoutspansberg,  Transvaal. 

69.  TATERA  ANGOLAE.  Wroughton 
1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  488. 

Fort  Quilenges,  Angola. 
Synonym:   nigrotibialis,  Monard,  1933,  Hull.  Soc.  Neuchatel,  57,  p.  54. 

.Angola. 
70.  TATERA  INCLUSA,  Thomas  S:  Wroughton 

1908.    Proc.  Zool.  Soc.  London,  p.  169. 
Gorongoza,  Portuguese  E.  Africa. 

71.  TATER.'\  NYASAE  NYASAE,  Wroughton 
1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  490. 

Deep  Bay,  Lake  Nyasa. 

72.  'I'ATERA  NYASAE  SHIRENSIS,  Wroughton 
1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII.  p.  490. 

Mt.  Malosa,  Upper  Shire,  Nyasaland. 
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73.  TATERA  NYASAE  LOVERIDGEI,  Hatt 
1935.    Amer.  Mus.  Nov.  791,  p.  2. 

Kilosa,  Tanganyika. 

74.  TATERA  COSENSI,  Kershaw 

IQ2I.    ."Xnn.  Mag.  Nat.  Hist.  9,  VIII,  p.  567. 
Ruvu  Station,  40  miles  inland  from  Dar-es-Salaam,  Tanganyika. 

75.  TATER.\  KEMPII,  Wroughton 

1906.    .^nn.  Mag.  Nat.  Hist.  7,  XVII,  p.  375. 
Anambra  Creek,  S.  Nigeria. 

76.  TATERA  HOPKINSOM,  Thomas 

191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  375. 
Kudang,  Gambia. 

77.  TATERA  GIFFARDI,  Wroushton 

1906.    .■\nn.  Mag.  Nat.  Hist.  7,  XVII,  p.  489. 
Gambaga,  Gold  Coast. 

78.  TATERA  GAMBIANA,  Thomas 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  428. 
Marakissa,  Gambia. 

7g.    TATERA  WELMANNI,  .St.  Leger 

1929.    Ann.  Mag.  Nat.  Hist.  10,  III,  p.  387. 
Maiduguri,  N.  Nigeria. 

80.  TATERA  T.ABORAi;,   Kershaw 

1921.    .\nn.  Mag.  Nat.  Hist.  9,  VIII,  p.  566. 
Tabora,  Tanganyika. 

riiddi  Group 

81.  TATERA   RUDDI   RUDDI,   Wroughton 

1906.    \nn.  Mag.  Nat.  Hist.  7,  XVII,  p.  478. 
Umvolosi,  Zululand. 

82.  T.VrER.\  RUDDI  TONGENSIS,  Roberts 

1931.    Ann.  Transv.  Mus.  XIV,  p.  230. 
Maputa,  N.  Zululand. 

Subgenus  Gerbilliscus,  Thomas 
83.  TATERA  FALLAX,  Thomas  &  Schwann 

1904.    Abstr.  Proc.  Zool.  Soc.  London,  no.  6,  p.  22;   Proc.  Zool.  Soc.  London,  p.  461. 
Burumba,  Ankole,  S.-W.  Uganda. 

84.  TATERA  FRATERCULUS,  Thomas 
1898.    Proc.  Zool.  Soc.  London,  p.  392. 

Song^ve,  N.  Nyasa. 

85.  T.\TER.'\  BOEHMI   BOEHMI,  Noack 
1888.    Zool.  Jahrb.  Syst.  II,  p.  241. 

Marunga,  N.  Rhodesia. 

86.  TATER.\  BOEHMI   VARIA,  Heller 

1910.    Smiths.  Misc.  Coll.  LVI,  no.  9,  p.  i. 
S.  Guaso  Nyiro,  Sotik  district,  Kenya. 
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Species  not  alhicatcd  tv  Gniiips 

87.    TATERA  BRF.YF.RI,  Roberts 

1926.    Ann.  Transv.  Mus.  XI,  p.  250 
Nylstroom,  Transvaal. 
(Described  as  near  brantsi.) 

.SS.    TATERA  NATALENSIS,  Roberts 

1929.    Ann.  Transv.  Mus.  XIII,  p.  loi. 
Lidgetton,  Natal. 
(Described  as  near  raddi.) 

.S.).    TATER.A  CAFFKR.  Wagner 
1842.    Archiv.  fiir  Naturg,  I,  p.  18. 

.S.  Africa. 

.,0.    TATERA  MAPUTA.  Roberts 
1936.    Ann.  Transv.  Mus.  XVIII,  p.  23S. 

Maputa,  N.  Zululand. 

Genus  4.    TATERILLUS,  Thomas 

1910.    TATERILLUS,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  222. 
1916.    T.\TERINA,  Wettstein,  Anz.  Akad.  Wiss.  Wien.   53,  p.    152.    (Taterina  lorenzi, 

Wettstein.) 

Type  Species. — Gerhillus  emini,  Thomas. 

R.'KNGE. — African :  Senegal,  Nigeria,  Lake  Chad,  Sudan,  East  Congo,  LTganda, 
Kenya,  Abyssinia. 

Number  of  Forms. — Twenty. 

Characters. — Like  Tatera,  but  usually  smaller,  and  posterior  palatal  fora- 
mina always  much  lengthened,  as  a  rule  reaching  forward  to 

level  of  front  molars,  and  often  nearly  as  long  as  toothrow;  sometimes  broadened. 

Anterior  palatal  foramina  broad,  of  medium  length.  L'pper  incisors  grooved. 

Zygomatic  plate  usually  as  in  Tatera,  but  sometimes  a  Httle  less  extreme.  Supra- 
orbital ridges  present  or  traceable  in  adult.  Molars  as  in  Tatera;  second  lower 

molar  often  tends  to  be  large. 
Tail  usually  well  tufted.  Hindfcjot  long,  usually  with  naked  sole,  but  this 

sometimes  hairy  in  the  region  of  the  hallux.  Head  and  body  about  100-130; 
tail  considerably  longer  than  head  and  body. 

For  the  status  of  "Taterina,"  Wettstein,  see  Thomas  &  Hinton,  1923, 
Proc.  Zool.  Soc.  London,  p.  257. 

Whether  there  is  more  than  one  valid  species  in  this  genus  is  not  clear.  I  am 
inclined  to  doubt  it. 

Forms  seen :  angehis,  biitleri,  clivosus,  congicus,  emini,  gvas,  gracilis,  harring- 
toni,  illustris,  laciistris,  Icjzcei,  nigeriae,  nnbilus.  osgoodi,  perliiteiis,  riifiis,  tenebricus. 

List  of  Named  Forms 

r.    T.ATERILIA'S  GRACILIS  GR.ACILIS,   'Fhomas 
1S92.    .Ann.  Mag.  Nat.  Hist.  6,  IX,  p.  77. 

Gambia. 
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2.  TATERILLUS  GRACILIS  ANGELUS,  Thomas  &  Hinton 
1920.    Nov.  Zool.  XXVII,  p.  317. 

Kano,  N.  Nigeria. 

3.  TATERILLUS  NIGERIAE,  Thomas 
iQii.    .^nn.  Mag.  Nat.  Hist.  8,  VII,  p.  459. 

Kabwir,  N.  Nigeria. 

4.  T.VrERILLUS  LACUSTRIS,  Thomas  &  Wroughton 
1907.    Ann.  Mag.  Nat.  Hist.  7,  XIX,  p.  378. 

Lake  Chad. 

5.  TATERILLUS  CONGICUS,  Thomas 

1915.  Ann.  Mag.  Nat.  Hist.  8,  XVI,  p.  147. 
Poko,  Upper  Welle,  Congo. 

6.  T.ATERILLUS  EMINI   EMINI,  Thomas 

1892.    Ann.  Mag.  Nat.  Hist.  6,  IX,  p.  78. 
Wadelai,  N.  Uganda. 

7.  TATERILLUS  EMINI  ZAMMARANI,  de  Beaux 

1922.    Att.  Soc.  Ital.  Sci.  Nat.  61,  p.  26. 
Dolo,  Abyssinia. 

8.  T.'^TERILLUS  EMINI  ANTHONYI,  Halt 
1934.    Amer.  Mus.  Nov.  708,  p.  2. 

West  bank  of  the  Nile,  south  of  Jebelein,  Sudan. 

9.  TATERILLUS  OSGOODI,  Wroughton 

1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  293. 
Voi,  Kenya. 

10.  TATERILLUS  NUBILUS  NUBILUS,  Dollman 

191 1.  .\nn.  Mag.  Nat.  Hist.  8,  VIII,  p.  656. 
Mt.  Nyiro,  Kenya. 

11.  TATERILLUS  NUBILUS  ILLUSTRIS,  Dollman 

191 1.  .■Xnn.  Mag.  Nat.  Hist.  8,  VIII,  p.  656. 
12  miles  north  of  N.  Guaso  Nyiro,  Kenya. 

12.  TATERILLUS  LOWEI,  Dollman 

1914.    Abstr.  Proc.  Zool.  Soc.  London,  p.  25;  Proc.  Zool.  Soc.  London,  p.  312. 
10  miles  west  of  Ngamatak  Hills,  Turkwel  River,  Uganda. 

13.  TATERILLUS  MELANOPS,  G.  M.  Allen 
1912.  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LIV,  p.  446. 

Meru  River,  N.  Guaso  Nyiro,  Kenya. 

14.  T.iVTERILLUS  TENEBRICUS,  Dollman 
191 1.    .Ann.  Mag.  Nat.  Hist.  8,  VII,  p.  520. 

Nyama  Nyangu,  N.  Guaso  Nyiro,  Kenya. 

15.  T.VrERILLUS  HARRINGTONI,  Thomas 

igo6.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  303. 
East  of  Lake  Rudolf. 

i(..    T.ATERILLUS  RUFUS,  Wettstein 

1916.  .Anz.  .\kad.  Wiss.  Wien.  53,  p.  151. 
El  Obeid,  Sudan. 
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17.  TATERILLUS  GYAS,  Thomas 
lyiS.    Ann.  Wag.  Nat.  Hist.  9,  II,  p.  150. 

Kamissa,  Dinder  River,  Sudan. 

18.  TATERILLUS  CLIVOSUS,  Thomas  &  Hmtoii 

1923.    Proc.  Zool.  Soc.  London,  p.  25S. 
Jebel  Marra,  Darfur,  Sudan. 

10.    TATERILLUS  PERLUTEUS,  Thomas  S:  Hinton 

1923.     Proc.  Zool.  Soc.  London,  p.  259. 
100  miles  east  of  El  Fasher,  Sudan. 

20     TATERILLUS  BUTLERI.  \Vroughton 
iQio.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  294. 

Dug-dug,  Bahr-el-Ghazal. 
Synonym:  kadiigliensis.  Wettstein,  1916,  Anz.  Akad.  Wiss.  Wien.  53, 

p.  151.  Kadugli,  S.  Kordofan.  .Status  /irfe  Thomas  & 
Hinton,  1923. 

lorenzi,  Wettstein,  1916,  .-Xnz.  .Akad.  Wiss.  Wien.  53,  p.  152. 
El  Obeid,  Kordofan.  Status  fide  Thomas  &  Hinton, 
1923- 

Genus  5.    DE.SMODILLUS,  Thomas  &  Schwann 

1904.     Desmodillus,  Thomas  &  Schwann,  Abstr,  Proc.  Zool.  Soc.  London,  p.  6  ;  Proc. 
Zool.  Soc.  London,  p.  177. 

Type  Species. — Gerbillus  iiiiricularis.  Smith. 

Range. — South-west  Africa,  and  South  Africa. 

Number  of  Forms. — Two. 

Char.^CTERs. — The  mastoids  appear  conspicuously  at  the  back  of  each  side 
of  the  skull  in  superior  aspect,  and  project  backwards  behind 

the  foramen  magnum  to  a  certain  degree.  The  bullae  are  much  more  inflated 
than  is  normal  in  Gerbillus,  though  considerably  less  so  than  in  Pachyuromys. 
Posterior  palatal  foramina  well  developed,  but  not  widened.  Supraorbital 

ridges  developed;  grooving  of  upper  incisors  faint.  Other  cranial  characters, 
and  dental  characters,  much  as  in  Gerbillus.  Hindfoot  with  sole  hairy.  Tail 

well  haired,  considerably  shorter  than  in  Gerbillus;  shorter  than  head  and  body, 

not  tufted,  but  not  club-shaped  (compare  Pachruromxs).  Head  and  body  about 

90-122  mm.  Mammae  2 — 2=8  (Shortridge).  This  author  states  that  it  runs 
like  an  ordinary  Rat,  and  is  not  saltatorial.  The  tail  is  roughly  78  per  cent  of 

head  and  body  length;  the  hindfoot  about  20-22  per  cent  of  this  measurement. 
Forms  seen :  auricularis,  pudicus. 

LibT  01'  Xamhd  Forms 
I.    DESMODILLUS  AURICUL.\RIS  AURICULARIS,  Smith 

1834.     S.  Afr.  Quart.  Journ.  ii,  p.  160. 
Kamiesberg,  Namaqualand. 
Synonym:  brevicaudatus,  Cuvier,  1836,  Trans.  Zool.  Soc.  London,  11, 

p.  144.    (Cape.) 
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2.    DESMODILLUS  AURICULARIS  PUDICUS,  Dollman 

1910.    Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  395. 
Lthutitung,  Kalahari. 

Genus  6.    DESMODILLISCUS,  Wettstein 

1917.    Desmodilliscis,  Wettstein,  Denkschr.  Akad.  Wiss.  Wien.  94,  p.  115. 

Type  Species. — Desnwdilliscus  braueri,  Wettstein. 

Range. — Known  from  Sudan  and  North  Nigeria. 

Number  of  Forms. ^T wo. 

Ch.'Vracters. — Skull  rather  like  that  of  a  Desmodillus  in  miniature;  bullae 
much  inflated ;  mastoids  appearing  conspicuously  when  skull 

is  viewed  from  above.    Palate  broad,  the  anterior  foramina  wide,  the  second 

pair  long,  nearly  as  long  as  toothrow,  and  much  broadened,  as  in  Pachyuromys, 
or  to  an  even  greater  degree.    Coronoid  process  very  small. 

Upper  cheekteeth  of  Gerbillus  type:  i\L3  extremely  reduced.  Lower  cheek- 
teeth: M.2  relatively  large;  .M.3  entirely  suppressed.  The  genus  therefore  has 

a  cheektooth  formula  (S)  not  known  elsewhere  in  the  family  Muridae. 

C^heekpouchcs  said  to  be  present.  Size  very  small;  tail  shorter  than  head 
and  body,  not  tufted;  sole  naked.    Very  few  specimens  examined. 

Head  and  body  about  50-60;  tail  about  76  per  cent  head  and  body  length. 
Forms  seen:  braueri,  buchanani.  I  do  not  think  there  is  more  than  one  valid 

species. 
List  of  N.\med  Forms 

1.  DKSMODILLISCUS  BRAUERI  BRAUERI,  Wettstein 

1917.    Denkscrh.  Akad.  Wiss.  Wien.  94,  p.  ii6. 
Near  El  Obeid,  Kordofan,  Sudan. 

2.  Di;SM(JDILLl.SCLS  BRAUKRI   BLCHAN.A.\I,  Thomas  &  Hinton 

1920.     Nov.  Zool.  XXVII,  p.  317. 
Famiso,  near  Kano,  N.  Nigeria. 

Genus  7.    PACHYUROMYS,  Lataste 

1880.    PACH'iTJROMYS,  Lataste,  Le  Naturaliste,  Paris,  I,  p.  313. 

Type  Species. — Pachyuromys  duprasi,  Lataste. 

Range. — North  Africa:  Algerian  Sahara,  and  Western  Lower  Egypt. 

Number  of  Forms. — Three. 

Characters. — Bullae  and  mastoids  extremely  and  abnormally  enlarged, 
projecting  far  behind  the  foramen  magnum,  and  profoundly 

modifying  the  aspect  of  the  skull.  Suprameatal  triangle  very  large.  The  bullae 

are  developing  in  a  similar  manner  to  those  of  the  North  American  Hetero- 
myine  genus  Microdipodops,  though  less  extreme  than  in  that  genus.  Their 

apices  are  not  in  contact  behind  the  palate.  Supraorbital  ridges  developed. 
Zygomatic  plate  and  infraorbital  foramen  about  as  in  Gerbillus.    Paroccipital 
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process  relatively  large,  closely  applied  to  the  bullae.  Basioccipital  much 

narrowed.  Anterior  palatal  foramina  well  open,  and  the  posterior  pair  consider- 
ably broadened. 

Upper  cheekteeth  in  adult  more  or  less  prismatic,  but  as  in  Gerbillus  in 

pattern  when  cut;  upper  incisors  grooved;  lower  molars  as  in  Gerbillus.  Man- 
dible of  the  usual  type  for  this  subfamily. 

Build  rather  heavy.  Fur  very  soft.  Tail  uniformly  haired,  thickened  and 

club-shaped.  Hindfoot  with  four  nearly  subequal  digits,  and  reduced  hallux; 
the  digits  heavily  haired,  the  posterior  part  of  the  sole  naked.  Foreclaws 
relativelv  well  developed.  Tail  less  than  40  per  cent  of  head  and  body  length  in 
the  few  examples  seen  which  bear  measurements.  Hindfoot  about  17  per  cent 

of  head  and  body  length  only.    Head  and  body  about  120-134. 

Rem.^rks. — One  of  the  most  specialized  and  distinct  genera  in  the  subfamily. 
Forms  seen :  duprasi,  faroulti,  natronensis. 

List  of  Named  Form,s 

1.  PACHYUROMYS  DUPRASI   DUPRASI.   Latastu 

1880.    Le  Naturaliste,  Paris,  I,  p.  314. 
Laghouat,  .Algerian  Sahara. 

2.  PACHYUROMYS  DUPR.^SI   FAROULTI.  Thomas 

1920.    Nov.  Zool.  XXVII,  p.  313. 
Mecheria,  plateau  of  \V.  Algeria. 

3.  PACHYUROMYS  DUPR.ASI   NATRONENSIS,  cle  Winton 

1903.  No\'.  Zool.  X,  p.  285. 
Bir  Victoria,  on  the  way  to  Wadi  Natron  from  the  Nile,  Eg^'pt. 

Genus  8.    AMMODILLUS,  Thomas 

1904.  Ammodillus,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XIV,  p.  102. 

Type  Species. — Gerbillus  imbellis,  de  Winton. 

Range. — Somaliland. 

Number  of  Forms. — One. 

Char.\cters. — Skull  broad  posteriorly;  supraorbital  ridges  thick;  nasals 
projecting  far  forwards  over  incisors.  Mastoids  not  appearing 

conspicuouslv  in  superior  aspect  of  skull.  Zygomatic  plate  as  in  Gerbillus. 
Second  pair  of  palatal  foramina  almost  obsolete  (normal  for  a  Murine).  Palate 
broader  anteriorly  than  posteriorly,  the  toothrows  converging  behind.  Mandible 

without  coronoid  process,  though  other  than  this  peculiarity  it  is  about  as  usual. 
Cheekteeth  (only  three  skulls  seen)  apparently  more  hypsodont  than  in  Gerbillus, 
and  more  like  those  of  Meriones  in  pattern.  They  have  been  well  figured  by 

Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XI\',  1904,  p.  102.  More  specimens  would be  welcome  before  a  definite  conclusion  can  be  reached  as  to  which  branch  of 

the  subfamily  in  dental  characters  this  animal  stands  nearest. 
Hindfoot  narrow,  with  naked  sole.    Tail  long,  tufted  terminally,  but  not  as 
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well  haired  as  is  usual.  Foreclaws  relatively  well  developed.  Head  and  body 

about  106;  tail  about  136  per  cent  head  and  body  length. 
This  genus  appears  to  be  an  isolated  type,  differing  from  the  other  genera  in 

the  shape  of  the  palate  and  the  lack  of  the  coronoid  process,  both  specialized 
characters,  though  generalizations  are  shown  in  the  comparatively  poorly  haired 

upper  portion  of  the  tail,  and  the  naked  sole.  In  the  hinder  part  of  the  palate 
are  a  pair  of  conspicuous  pits. 

Forms  seen:  imbellis. 

Li.sT  OF  Named  Forms 

I.    AMMODILLUS   IMBELLIS,  de  Winton 

1898.    Ann.  MaR.  Xat.  Hist.  7,  I,  p.  249. 
Goodar,  Somaliland. 

Genus  9.    MERIOXES,  Illiger 

1811.    Meriones,  Illiger,  Prodr.  Syst.  Mamm.  p.  82. 
1900.    Idomeneus,  Schulze,  Zeitschr.  Nat.  Stuttgart,  LXXIII,  p.  201.    (Mus  tamaricimis, 

Pallas.) 
I933'    Pallasiomys,  Heptner,  Zeitschr.  fiir  Saugetierk.  8,  p.  150.  (Gerbiltus  erythroitrus. 

Gray.) 
1919.    Cheliones,  Thomas,  .^nn.  Mag.  Nat.  Hist.  9,  HI,  p.  265.    (Gerbillus  hurrianae, 

Jerdon.)    Valid  as  a  subgenus. 
1937.    P.^vr\meriones,  Heptner,   Bull.   Soc.  Nat.  Moscou.  Biol.  46,  p.   190.    (Meriones 

persicus,  Blanford.)    Valid  as  a  subgenus. 

Type  Species. — Mus  tamaricimis,  Pallas  (according  to  Lataste,  Flower  and 
Heptner). 

Range. — Northern  Africa,  and  South-western  and  Central  Asia.  South-east 

Russia  (Caucasus,  Kalmyk,  Volga-Ural  steppe),  more  or  less 
throughout  Russian  Turkestan  (Kazakstan  area):  extreme  Southern  Trans- 
baikalian  region;  Mongolia,  Pekin,  Shansi,  Shensi,  Chinese  Turkestan;  Punjab, 

Delhi,  Baluchistan,  North-west  Frontier;  Afghanistan,  Persia;  Syria,  Palestine, 
Arabia;  Eg\pt,  Tripoli,  Algeria,  Morocco,  the  Sahara,  and  the  Sudan. 

Number  of  Forms. — About  sevent\'-five. 

Characters. — Skull  with  the  usual  aspect  of  members  of  the  subfamily. 
Supraorbital  ridges  usually  developed ;  sometimes  weak,  as  in 

meridianus  group,  unguiculatus,  tamaricimis  group  (including  blackleri  and  allies) ; 
sometimes  becoming  excessively  hea\T,  as  in  rex,  and  some  of  the  larger  North 
African  forms.  In  rex,  small  postorbital  notches  are  formed  by  them.  First  pair 

of  palatal  foramina  long;  second  pair  relatively  short,  or  may  be  obsolete.  Bullae 

ver}'  variable,  in  some  forms  relatively  small;  at  maximum  development,  as 
crassus,  etc.,  the  mastoids  show  prominently  in  superior  aspect  of  skull,  the  bullae 
extremely  inflated;  between  both  extremes  there  are  many  intermediates  (full 

notes  below).  Upper  incisors  one-grooved.  Zygomatic  plate  well  ridged,  but 
not  as  a  rule  abnormally  thrown  forwards  abo\e  (compare  Tatera). 

Upper  cheekteeth  usually  hypsodont,  but  not  evergrowing  (so  far  as  known) ; 
no  traces  of  cusps  even  when  first  cut  (this  character  constant  in  specimens 



Fig.  33.    Meriones  hbycus  cr^ssus,  Sundevall. 

B.M.  No.  19. 5. 7. 1,   t  :    -2  (one  of  the  series  described  by  Thomas  as  M.  pdermus). 

Fic.  34.    Meriones  libycus  crassus,  Sunde\all. 

B.M.  No.  I9-5-7I,  'f';  '■   2. 
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examined,  including  very  young  forms  from  Africa,  Arabia,  Mongolia,  and 
Central  Asia).  The  pattern  is  more  or  less  prismatic ;  M.  i  is  cut  by  two  outer 
and  two  inner  folds  into  three  plates,  the  folds  opposite  to  each  other,  and 
nearly  meeting  in  middle  of  tooth;  M.2  has  one  fold  each  side;  M.3  simple,  or 
very  rarely  with  traces  of  an  inner  fold.  The  folds,  except  in  extreme  old  age, 
as  a  rule  remain  open.  Lower  cheekteeth:  three  plates  on  M.i,  two  on  M.2, 
one  on  M.3,  the  front  plate  on  M.i  as  a  rule  smaller  than  the  others,  the  folds 
nearly  meeting.  In  the  very  young,  the  teeth  have  an  extremely  hypsodont 
appearance,  such  as  is  seen  elsewhere  in  genera  with  rootless  cheekteeth. 

Tl_ 

Fig.  35.    Meriones  libycus  crassus,  Sundevall. 
Cheekteeth:  B.M.  No.  19.5.7.1,  9;  X  12. 

Bullae.  In  M.  crassus,  and  some  Arabian  species,  as  ismahelis,  the  bullae 
are  at  maximum  for  the  genus,  the  mastoids  appear  conspicuously  at  back  each 
side  of  skull,  the  bullae  are  extremely  inflated,  the  suprameatal  triangle  is  very 
large.  In  members  of  the  libycus-erythroiirus  group,  as  a  rule,  the  inflation  is 
less  extreme,  and  the  suprameatal  triangle  is  rather  smaller;  but  throughout 
North  .\frican  specimens  there  appears  to  be  much  individual?)  variation  in 
the  size  and  degree  of  inflation  of  the  bullae.  In  some  forms  the  bullae  are  not 
pressed  against  the  posterior  part  of  the  zygoma  (as  they  are  normally  in  those 
above),  and  the  suprameatal  triangle  may  become  small.  In  the  meridianus 
group,  the  mastoids  are  weaker,  but  the  bullae  are  much  inflated,  considerably 
so  in  front  of  the  meatus.  In  M.  caluriis,  the  bullae  arc  very  large  indeed,  but 
the  suprameatal  triangle  is  vestigial.  In  .1/.  wiguiculatus,  the  bullae  are  moderate, 
being  apparently  intermediate  in  shape  and  size  between  meridianus  group  and 
such  forms  as  tamaricinus.    In  tamaricinus  the  bullae  are  relativelv  smaller,  and 
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the  suprameatal  triangle  is  vestigial,  so  far  as  seen.  M.  blackleri  has  the  smallest 
bullae  known  in  the  genus,  except  perhaps  for  M.  hurrianae.  In  M.  persicus, 
the  bullae  are  about  as  in  tamcirichius,  or  perhaps  sometimes  a  little  larger;  the 

suprameatal  triangle  is  moderate.  In  M.  hurrianae,  the  bullae  are  relatively 
small,  and  the  suprameatal  triangle  is  not  abnormally  reduced. 

These  notes  should  show  that  the  bullae  are  far  too  variable  in  this  genus 

for  any  generic  names  to  be  based  on  their  structure.  Heptner  in  1935  divided 

the  genus  into  two,  Meriones  and  "  Pallasioinys"  the  latter  for  forms  with  more 
inflated  bullae.  The  characters  he  gives  are  vague,  and  he  seems  to  ignore  the 
North  -African  forms,  which  is  just  the  section  of  the  genus  in  which  the  most 

variability  of  bullae  takes  place.  His  " Pallasioinys"  ungiiiciilaiiis  seems  to  be 
intermediate  between  the  two  types  of  bullae  with  which  he  characterizes  his 
genera;  certainly  some  of  the  North  African  forms  are  also  intermediate  between 
his  types,  and  I  am  quite  unable  to  tell  one  type  of  bulla  structure  from  the 
other  in  the  British  Museum  material.  Thomas  divided  the  North  African 

species  into  groups  based  on  bulla  structure,  but  there  appears  to  be  too  much 
variation  for  this  classification  to  be  maintained. 

The  following  percentages,  based  chiefly  on  measurements  of  type  skulls, 

indicate  that  in  percentage  of  bullae  against  occipitonasal  length  there  is  over- 
lapping throughout  all  groups  in  the  genus: 

tamaricinus-hlackleri  group — 30,  31,  32  per  cent. 

persicus  group — 31,  33  per  cent,  or  37  per  cent  in  baptistae. 
rex  group — 32,  33,  34  per  cent. 
hurrianae  group — circa  32-34  per  cent. 

unguiadatus  group — about  37  (36-38)  per  cent. 
meridianus  group — 37  (type  of  auceps)  to  41  per  cent. 

libxcus  group — 34  (longiceps),  36,  37,  38,  39,  40,  41,  42,  43  per  cent,  or 
44,  45  per  cent  in  tripolius,  ismahelis. 

calurus — 39-40  per  cent. 

Normally  the  fur  is  verv  soft,  but  it  becomes  rather  short  in  unguiculatus, 

and  excessively  short  and  rough  in  rex  and  hurrianae.  The  hindfoot  is  usually 
narrow,  with  proportions  of  digits  normal ;  as  a  rule  the  sole  is  haired,  in  northern 

types  completely;  in  some  members  of  the  Ubyciis  group,  a  certain  amount  of 
the  heel  is  naked ;  in  persicus,  rex  group,  and  calurus  the  sole  is  almost  completely 
naked,  or  completely  so.  The  persicus  group  is  on  this  account  referred  in  1937 
to  a  subgenus  P.\r.\.merionF-S  by  Heptner.  It  will  have  to  include  the  rex 

group,  and  calurus.  Parameriones  and  Meriones  parallel  Gerbillus  and  Dipodillus; 

and  if  Dipodillus  is  given  generic  rank  (which  I  think  it  should  not  be),  Para- 
meriones must  be  also.  The  foreclaws  are  usually  not  enlarged,  but  are  con- 

siderably so  in  hurrianae  (being  broader  and  larger  than  usual,  though  not  ex- 
treme, compared  with  completely  fossorial  genera,  as  Prometheomvs,  for  instance), 

and  they  are  considerably  enlarged  in  unguiculatus,  which  appears  in  this  respect 
intermediate  between  hurrianae  and  the  rest  of  the  genus.  The  ear  is  moderate, 
or  large;  but  in  hurrianae  is  reduced.  The  tail  is  often  subequal  to  head  and 

body  length,  but  may  be  considerably  longer  than  this  measurement,  or  may  be 
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shorter.  It  is  always  fully  haired,  and  usually  tufted  terminally;  in  persictis  it  is 
extremely  heavily  tufted  as  a  rule;  also  in  calnrus. 

Cheliones  was  proposed  as  a  genus  for  M.  Imrrianae  by  Thomas,  on  account 
mainly  of  the  heavy  bowed  skull,  small  bullae  and  elongated  foreclaws.  The 

foreclaws,  as  just  described,  are  certainly  enlarged,  but  iinaiiiculatus  also  seems 
to  have  this  character  to  a  certain  degree;  there  is  some  variation  in  Cheliones 

in  the  development  of  the  claws,  specimens  with  smaller  claws  being  nearer 
unguiculalus;  the  bullae  are  not  it  seems  smaller  than  in  some  Meriones  (see 

percentage  measurements  above);  the  skull  is  certainly  not  highly  abnormal,  as 
it  is  for  instance  in  Brachiones.  I  do  not  think  Cheliones  can  be  accepted  as  more 
than  a  subgenus.  Its  main  character  is  I  think  the  reduction  of  the  ear,  which 
is  as  a  rule  under  12  mm.  (sometimes  under  10),  whereas  in  the  other  species 
it  is  as  a  rule  15  or  more,  though  sometimes  in  meridianus  group  or  unguiculatus 
it  may  be  12  or  13.  The  fur  is  unusually  short  and  rough  in  Cheliones,  but  is 

very  similar  in  M.  rex. 
Forms  seen :  ambrosius.  ac/uilo,  arimalius,  auceps,  ausiensis,  baptistae,  blackleri, 

biichneri,  biiryi,  calurus,  caudatus,  charon,  collinus,  crassibulla,  crassus,  crypto- 

rhinus,  edithae,  erythrourus,  ezelynae,  "getidus"  grandis,  giiyoni,  hurrianae, 
ismahelis,  "isis"  libycus,  longiceps,  longifrons,  lycaon,  melanurus,  meridianus, 
pallidus,  " peleriniis,"  persicus,  psammophilus,  rex,  ricardi,  roborovskii,  sacramenti, 
schouesboei,  shinci,  swinhoei,  syrius,  tamaricinus,  tripolius,  tristrami,  trouessarti, 
tuareg,  unguiculatus. 

I  recognize  in  this  genus  the  following  well-marked  eight  groups : 

Subgenus  Parameriones  :  sole  normally  completely  naked. 

1.  calurus  group.    Bullae  very  large  (about  39-40  per  cent  of  occipitonasal 
length),  but  suprameatal  triangle  vestigial.  Supraorbital  ridges  clearly 

developed.  Tail  heavily  tufted,  the  tuft  black,  bordered  bv  two  con- 
spicuous strips  of  white  (one  each  side),  unique  in  the  genus.  Head  and 

body  about  127  mm.;  tail  rather  shorter  than  this  measurement.  A  rare 
and  little  known  species  from  Sinai. 

2.  persicus  group.    Bullae  tvpically  small  (about  31-33  per  cent  of  occipito- 
nasal length,  but  larger  than  this  in  the  race  baptistae  (37  per  cent)).  Tail 

considerablv  longer  than  head  and  body  (usually  more  than  120  per 
cent),  heavily  tufted  terminallv.  Supraorbital  ridges  well  developed. 

Hindfoot  long,  over  a  quarter  of  head  and  bodv  length;  ear  proportion- 
atelv  large.    Head  and  bodv  about  130  mm.  or  more. 

Probablv  all  named  forms  are  races  of  persicus,  though  Heptner 
suggests  baptistae  is  a  distinct  species.  Persia,  Southern  Russian 
Turkestan,  and  Transcaucasia. 

3.  rex  group.    Bullae  small  (about  32-34  per  cent  of  occipitonasal  length); 
supraorbital  ridges  tending  to  become  extremely  prominent  in  adult;  fur 

very  short  and  rough  (rex),  or  moderate  (burvi);  tail  not  heavily  tufted,  in 
buryi  subequal  to  head  and  bodv,  in  rex  a  little  longer.  Head  and  body 

160-175  TiTi-  (as  large  as  anv  member  of  the  genus  in  B.M.  material, 
though    tamaricinus    may    equal    it).    Hindfoot    shorter    than   persicus 
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group,  less  than  a  quarter  of  head  and  body  length.  Two  species,  rex 
and  buryi,  South  Arabia. 

Subgenus  Meriones:  sole  at  least  partly,  often  fully  haired. 

4.  Uimaricinus  group.  Bullae  small  (30-32  per  cent  of  occipitonasal  length), 
and  suprameatal  triangle  very  small.  Supraorbital  ridges  relatively  very 
weak,  though  the  size  is  large.  In  tamaricinus,  the  tail  is  sometimes  rather 
shorter  than  the  head  and  body,  and  the  size  is  in  B.M.  material  up  to 
180  mm.  head  and  body  length;  the  tail  is  sharply  bicolour  (dark  above, 
light  below);  the  middle  part  of  the  sole  has  a  noticeable  patch  of  brovyn 
fur.  In  the  other  species  referred  to  the  group,  which  has  usually  been 
known  as  blackleri  (and  allies),  the  size  is  rather  less  (about  137  or  less), 
the  tail  is  less  sharply  bicolour,  and  the  sole  is  normally  coloured.  According 
to  Heptner,  1937,  this  species  should  be  known  as  tristrami,  and  include 
as  races  blackleri,  Ivcaon,  bogdanovi,  karjateni,  and  bodenheimeri;  I  have 
not  seen  many  specimens  of  tristrami,  but  as  it  appears  not  to  agree  in 
external  characters  or  size  with  tamaricinus  from  Siberia,  this  classification 
is  followed.  The  group  ranges  from  Palestine,  Asia  Minor,  Caucasus, 
South-east  Russia,  Southern  Russian  Turkestan,  and  the  Gobi. 

5.  libycus  group.  Bullae  larger  than  the  last  (34  (rarely),  36-45  per  cent 
occipitonasal  length).  Sole  often  with  bare  patch  on  heel.  Supraorbital 

ridges  strong  to  extreme.  Size  moderate,  about  120-160.  Tail  normally 
rather  shorter  than  head  and  body,  or  subequal  to  it,  or  sometimes  longer. 
The  bullae  may  be  moderate,  and  not  joining  zygoma,  or  in  some  forms 
at  maximum  inflation  for  genus,  joining  zygoma,  and  with  very  large 
mastoids,  but  there  are  intermediates  between  the  extremes.    Tail  tufted. 

This  group  includes  the  North  Mrican  species,  most  of  which  are 
listed  as  races  of  lybiciis  by  G.  AI.  Allen;  one  form  is  recognized  only  of 
this  group  bv  Flower  in  Egypt.  Whether  more  than  one  species  can  be 
recognized  on  size  and  structure  of  bullae  in  North  Africa  is  not  clear, 
though  some  forms,  as  crassits,  appear  to  have  much  larger  bullae  than 
some  forms  previously  referred  to  shawi;  libycus  is  intermediate.  As 
well  as  the  North  African  forms,  I  include  here  erythroiirus,  which  has 
a  wide  range  in  U.S.S.R.  from  lower  Ural  River  to  Semirechyia,  and 
extends  to  Zungaria,  Syria,  Afghanistan,  and  Central  Arabia;  whether 
erythrounis  and  its  races  are  distinct  from  libycus,  or  whether  they  repre- 

sent subspecies  of  libycus,  is  by  no  means  clear.  .\lso  the  group  includes 
the  Arabian  species  ari)nalius  and  ismahelis,  with  ver\'  large  bullae  (45 
per  cent  of  occipitonasal  length  in  ismahelis),  and  the  Persian  species 
charon,  which  seems  to  have  a  shorter  hindfoot  than  is  usual  in  the  genus. 
M.  arimalius  has  an  unusually  long  tail  (about  1 25  per  cent  of  head  and 
body).    Probably  also  M.  longifrons  belongs  here. 

6.  meridianus  group.    Bullae  large,  strongly  inflated  (37  to  41  per  cent  of 
occipitonasal  length).  Supraorbital  ridges  weak.  Tail  tutted,  as  a  rule 
yellow  throughout  (differing  in  this  character  from  memliers  of  libycus 
group).    Very  generally  smaller  than  in  the  libvciis  group  (head  and  body 
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about  100-123  in  B.M.  material).  Tail  as  a  rule  subequal  in  length  to 
head  and  body.  Sole  fully  haired.  Probably  all  the  named  forms  may  be 
regarded  as  races  of  meridianus,  which  ranges  from  Caucasus,  through 
Kazakstan  to  Semirechyia,  Zungaria,  Chinese  Turkestan,  Shansi,  Chihli, 
and  Mongolia. 

7.  unguiculatus  group.  Bullae  moderate  (about  36-38  per  cent  of  occipito- 
nasal  length),  less  swollen  anteriorly  than  in  meridianus.  Supraorbital 
ridges  weak.  Sole  fully  haired.  Tail  usually  slightly  shorter  than  head 
and  body.  Fur  rather  less  soft  than  is  normal  in  the  genus.  Foreclaws 
becoming  large.  Head  and  body  about  105  to  117  mm.  or  perhaps  a 
little  more. 

One  species  from  Mongolia,  North  Shansi,  North  Shensi,  Ordos, 
and  just  extending  north  into  Siberia. 

Subgenus  Cheliones. 

8.  hurrianae  group.  The  ear  is  more  reduced  than  in  other  species.  Supra- 
orbital ridges  developed.  Bullae  small,  about  32-34  per  cent  of  occipito- 

nasal  length  (but  larger  than  in  some  groups).  Sole  haired.  Tail  tufted, 
about  as  long  as  or  slightly  shorter  than  head  and  body.  ForeclaXvs 

largest  of  genus.  Head  and  body  about  106-130  mm.  or  perhaps  may  be 
larger.  Fur  short  and  rough,  about  as  in  M.  rex.  One  species,  from 
Northern  India. 

List  of  N.\med  For.ms 

Subgenus  Parameriones,  Heptner 

calurus  Group 

1.  MERIONES  CALURUS,  Thomas 

1892.    Ann.  Mag.  Nat.  Hist.  6,  IX,  p.  76. 
Sinai. 

persicus  Group 
2.  MERIONES  PERSICUS  PERSICUS,  Blanford 

1875.    Ann.  Mag.  Nat.  Hist.  4,  XVI,  p.  312. 
Persia. 

3.  MERIONES  PERSICUS  SUSCHKINI,  Kashkarov 

1925.    Trans.  Sci.  Soc.  Turkestan,  2,  pp.  51,  56. 
Great  Balhany  Mountains,  Turkestan. 

4.  MERIONES  PERSICUS  .-V.MBROSIUS,  Thomas 
1919.  .\nn.  Mag.  Nat.  Hist.  9,  III,  p.  270. 

Ahwaz,  Persia. 

5.  MERIONES  PERSICUS  ROSSICUS,  Heptner 
1 93 1.    Zool.  Anz.  94,  p.  120. 

Arzni,  20  kilometres  northwards  from  Eriwan,  Transcaucasia. 

6.  MERIONES  PERSICUS  B.A.PTISTAE,  Thomas 

1920.  Joum.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  934. 
Pasht  Kuh,  S.-W.  Baluchistan. 
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rex  Group 

7.     MKKIO.NKS   ULRYl,   Thomas 

IQ02.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  488. 
Zabed,  Aden,  S.  Arabia. 

fi.    MERIONE.S  REX,  Yerbury  &  Thomas 
1S95.    Proc.  Zool.  Soc.  London,  p.  552. 

Lahej.  .\den,  S.  Arabia. 

Subgenus  Men'ones,  Illiger 
tamaricinus  Group 

q.    MERI()Ni:S  TRISTR.'XMI  TRISTRAMI,  Thomas 
iSq2.    Ann.  Mag.  Nat.  Hist.  6,  IX,  p.  148. 

Dead  Sea,  Palestine. 

10.  M1:RI0NES  TRISTRAMI  KARJATEM,  Aharoni 

1932.    Zeitschr.  fur  Saugetierk.  7,  p.  200. 
El  Karjaten,  Syrian  Desert, 

11.  MERIONES  TRISTRAMI   BODENHEIMERI.  Aharoni 

1932.  Zeitschr.  fCir  Saugetierk.  7,  p.  199. 
Kafrun,  north  of  Lebanon,  Palestine. 

12.  MERIONES  TRISTRAMI   BLACKLERI,  Thomas 

1903.    Ann.  Mag.  Nat.  Hist.  7,  XH,  p.  1S9. 
Smyrna,  Asia  Minor. 

13.  MERIONES  TRISTRAMI   LYC.AON,  Thomas 

1919.    Ann.  Mag.  Nat.  Hist.  9,  HL  p-  272. 
Lycaonia,  Asia  Minor. 

14.  MERIONES  TRISTRAMI   INTRAPONTICUS,  Neuhauser 

1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  159. 
Tosya,  Vilayet  Kastamonu,  Asia  Minor. 

15.  MERIONES  TRISTRAMI  BOGDANOVI,   Hcptncr 
1931.    Zool.  Anz.  94,  p.  121. 

Milskaja-Steppe,  Saljanj  District,  Pirchin-tapa  Hill,  Transcaucasia. 

16.  MERIONES  TAM.-SiRICINL'S  TAMARICINUS,  Pallas 
177S.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  322. 

Saraitschikovsk,  near  mouth  of  Ural  River. 

17.  MI;RI0NES  TAMARICINUS  CISCAUCASICUS,  Satunin 
1907.    Mitt.  Kaukas.  Mus.  3,  pp.  20,  63. 

N.-E.  Caucasus. 

18.  MERIONES  TAMARICINUS  JAXARTENSIS,  Ognev  &  Heptntr 
192S.    Zool.  Anz.  75,  p.  264. 

St.  Kara  Usiak  der  Orenberg-Tashkent-Bahn,  Perovsky-Bezirk,   Syr- 
Darjinsky  District,  Turkestan. 

19.  MICRIONES  TAMARICINUS   KOKANDICUS,  Heptner 

1933.  Zeitschr.  fur  Saugetierk,  8,  p.  152. 
Kokand,  Fergana,  Russian  Turkestan. 
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20.  MERIONES  TAMARICINUS  SATSCHOUENSIS,  Satunin 

1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  555. 

Oase  Sa-tschou,  Gobi,  Central  Asia. 

libycus  Group 

21.  MERIONES  LIBYCUS  LIBYCUS,  Lichtenstein 

1823.    Doubletten  des  Berliner  Museums,  p.  5,  no.  9. 

Egypt,  probably  Alexandria. 
Synonym:    sellysii,  Pomel,  Comp.  Rend.  Acad.  Sci.  Paris,  42,  654,  1856. 

melamtnts,  Riippell,  1842,  Mus.  Senckenb.  Ill,  p.  95. 
isis,  Thomas,  1919,  Ann.  Mag.  Nat.  Hist.  9,  III,  p.  271. 
sliatoi,  Rozet,   1833,  Voy.  Reg.  Alger.   I,  p.   243.    Algeria. 

(Status  fide  G.  M.  Allen.) 
richardi,  Loche,  1867,  Expl.  Alg.  Mamm.  p.   104.    Boghar, 

Algerian  Plateau. 

22.  MERIONES  LIBYCUS  CONFALONIERI,  de  Biau.x 

932.    .-Vnn.  Mus.  Civ.  Stor.  Nat.  Genova,  LV,  p.  384. 
El  Agheila,  Libyan  Desert,  near  Oasis  of  Cufra,  Libya. 

23.  MERIONES   LIBYCUS  CAUDATUS,  Thomas 

919.      Ann.  Mag.  Nat.  Hist.  9,  III,  p.  267. 
Ferdjan,  Tripoli. 

24.  MERIONES  LIBYCUS  LONGICEPS,  Lataste 

885.    Act.  Soc.  Linn.  Bordeaux,  XXXIX,  p.  267. 
Tunis. 

25.  MERIONES  LIBYCUS  LATICEPS,  Lataste 

887.    Explor.  Sci.  de  Tunisie,  Cat.  Critique  de  Mamm.  p.  27. 
Constantine,  Algeria. 

26.  MERIONES  LIBYCUS  ALBIPES,  Lataste 

882.    Le  Naturaliste,  Paris,  II,  p.  loi. 
Msila,  Plateau  of  Algeria. 

27.  MERIONES  LIBYCUS  AUSIENSIS,   Lataste 

882.    Le  Naturaliste,  Paris,  11,  p.  77. 

Borders  of  Oued  .\karit,  between  Aumale  and  Oud  Okris,  Algeria. 

28.  MERIONES  LIBYCUS  CR.ASSIBULLA,  Lataste 

885.    Act.  Soc.  Linn.  Bordeaux,  XXXIX,  p.  267. 
Tabessa,  Tamesmida  and  Tafferma,  Tunis. 

2g.    MERIONES  LIBYCUS  GUYONI,  Loche 

867.    Expl.  .Alg.  p.  103. 

.\in-el-.-\trech,  S.  Algerian  Sahara. 

30.  MERIONES  LIBYCUS  SACR.AMENTI,  Thomas 

1922.    Ann.  Mag.  Nat.  Hist.  9,  X,  p.  552. 
Becrshcba,  Palestine. 

31.  MERIONES  LIBYCUS  CR.\SSUS,  Sundevall 

1842.    K.  Svenska  Vetensk.  Akad.  Handl.  Stockholm,  p.  233,  pi.  11,  fig.  4 
Sinai. 

Synonym:  pelerinus,  Thomas,  1919,  .Ann.  Mag.  Nat.  Hist.  9,  III,  p.  266. 

Tebuk,  Hedjaz  Railway,  N.-\V.  Arabia. 
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3::.    MKRIONES  LIBYCUS  PALLIDUS,  BonhoR- 
IQ12.    Abstr.  Proc.  Zool.  Soc.  London,  p.  3;  Proc.  Zool.  Soc.  London,  p.  226. 

Atbara,  Sudan. 

Vv     MKRK)M;S   LIBYCUS  TRIf'OLlLS.  Thomas 
igig.    Ann.  Mag.  Nat.  Hist.  9,  IH,  p.  265. 

Gebel  Limhersuk,  N.-W.  Tripoli. 
;,4.     MKRIONK.S  SCHOUESBOKI  SCHOUESBOKI,   Lochc 

1858.    Cat.  Mamni.  &  Oiseaux  de  I'.'Mgerie,  p.  23. 
Ras-Nili,  Algerian  Sahara. 
.Synonym:  gaetiilus,  Lataste,  1882,  Le  Naturaliste,  Paris,  II,  p.  S3. 

leimiiltii,  Loche,  1867,  Exp.  Sci.  Alg.  Zool.  Mamm.  106. 

35-     M1;RI()N1:S  .SCHOLESBOEI  TUAREG,  Thomas 
1925.    .\nn.  iVlag.  Nat.  Hist.  9,  XVL  P-  i93- 

Teguida,  Asben,  Sahara. 

;,h.    .MKRIONE.S  GRANDI.S,  Cabrera 
1907.     Bol.  Real.  Soc.  Esp.  Hist.  Nat.  p.  175. 

Marrakesh,  Central  Morocco. 

J-.    .MERIONE.S  TROUESSARTI,   Lataste 
1S82.    Le  Naturaliste,  Paris,  H,  p.  69. 

Bou-Saada,  Algeria  (near  Msila). 

,vS.    MERIONES  ERYTHROURUS  ERYTHROIRUS,  Gray 
1842.    .\nn.  Mag.  Nat.  Hist.  X,  p.  266. 

Sahlabad,  about  12  miles  S.-W.  of  Khandahar,  Afghanistan. 
{Probably  this  species  and  its  races  should  be  listed  as  races  oi M.  libyctts.) 

V)    AIERUJNES  ERYTHROURUS  SWINHOEI,  Scully 

1881,    Ann.  Mag.  Nat.  Hist.  5,  VHL  p.  228. 
Gatai,  Afghanistan. 

40.  MERIONES  ERYTHROURUS  AQUILO,  Thomas 

1912.    .Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  395. 
Gu-tschen,  Dzungaria. 

41.  .MERIONES  ERYTHROURUS  MAXERATIS,   Heptner 
1933.    Zcitschr.  fijr  Saugetierk.  8,  p.  152. 

Kurota-Cleft,  in  neighbourhood  of  Tschakan-kala,  on  river  Tschandyr, 
Kopet-Dag,  Transcaspia. 

42.  MERIONES  ERYTHROURUS  MARGINIAIC,  IleptiiLr 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  153. 

Bairam-Ali,  Merv-Oase,  Transcaspia. 

4.V     MERIONES  ERYTHROURUS  OXIANUS,   Heptner 

1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  153. 
Gusar,  south  from  Karschi,  Buchara,  Russian  Turkestan. 

44.  MERIONES  ICRYTHROURUS  SOGDIANUS,   Heptner 

1933.    Zcitschr.  fur  Saugetierk.  S,  p.  153. 
Mirsa-Aral,  on  left  side  of  bank  of  Syr-Darya,  35   kilometres  north- 

north-east  of  Kokand,  Fergana  Valley,  Turkestan. 

45.  MERIONES  ERYTHROURUS  LEGERI,  Aharoni 
1932.    Zeitschr.  fur  Saugetierk.  7,  p.  202. 

Wadi  Abjad,  south-west  of  Beersheba,  Palestine. 
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46.  MERIONICS  ERYTHROURUS  EVERSMANNI,  BoRdanov 
1875.    Trudy  St.  Petersb.  Nat.  Ges.  6,  p.  266. 

Mang>'shlak  Peninsula,  east  coast  Caspian  Sea. 

47.  MERIONES  ERYTHROURUS  SYRIUS,  Thomas 
1919.    Ann.  Mag.  Nat.  Hist.  9,  III,  p.  268. 

Karyatein,  Syrian  Desert. 

48.  MERIONES  ERYTHROURUS  EDITHAE,  Cheesman  &  Hinton 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  555. 

Hufuf,  Central  Arabia. 

49.  MERIONES  ERYTHROURUS  EVELYNAE,  Cheesman  &  Hinton 
1924.    Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  555. 

Hufuf,  Central  Arabia. 

50.  MERIONES  ERYTHROURUS  CRYPTORHINUS,  Blanford 

1875.    Joum.  Asiat.  Soc.  Bengal,  XLIV,  2,  p.  108. 
E.  Turkestan. 

51.  MERIONES  ERYTHROURUS  (?)  CAUCASICUS,  Brandt 
1855.    M^l.  Biol.  Acad.  St.  Petersb.  II,  p.  303. 

Transcaucasia. 
(Vinogradov  suggests  this  form  is  a  race  of  erythrounis.) 

52.  MERIONES  KOZLOVI,  Satunin 
1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  553. 

Gobi-Altai,  Central  Asia. 

53.  MERIONES  LONGIFRONS,  Lataste 
1884.    Proc.  Zool.  Soc.  London,  p.  88. 

Jedda,  Arabia. 

54.  MERIONES  ISMAHELIS,  Cheesman  &  Hinton 

1924.       Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  553. 
Hufuf,  Central  Arabia. 

55.  MERIONES  ARIMALIUS,  Cheesman  &  Hinton 

1924.    Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  554. 
Jabrin,  Central  Arabia. 

56.  MERIONES  CHARON,  Thomas 

1919.    Ann.  Mag.  Nat.  Hist.  9,  III,  p.  269. 
Ahwaz,  Persia. 

meridianus  Group 

57.  MERIONES  MERIDIANUS  MERIDIANUS,  Pallas 
1773.    Raise,  H,  p.  702. 

"Desert  of  Lake  Caspian." 
Synonym:    longipes,  Pallas,  1778,  Nov.  Sp.  Quad.  Glir.  Ord.  p.  88. 

fulvus,  Eversmann,  1848,  Bull.  Nat.  Moscou,  XXI,  p.  195. 
brevicaudalus,  Milne-Edwards,   1867,   .\nn.  Sci.   Nat.  VII, 

P-  377- 
58.  MERIONES  MERIDIANUS   ROBOROWSKIl,  Biichner 

1888.    Wiss.  Res.  Przvvalski  Central-Asien  Reisen:  Zool.  Th.  i,  Siiugeth.  p.  63. 
Zaidam,  Central  Asia. 
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y).    MKRIONES  MERIDIANUS  AUCKPS,  Thomas 
1908.  Proc.  Zool.  Soc.  London,  p.  640. 

Tai  Yuen  Fu,  Shansi,  China. 

(.0.    MERIONES  MERIDE'KNUS  PSAMMOPHILUS,  Milne-Edwards 
1868.    Rech.  Mamm.  p.  144. 

Suen-hoa-fu,  province  of  Pekin,  China;  south  of  Kalgan. 

(11.    MERIONES  MERIDIANUS  BUCHNERI,  Thomas 

1909.  Ann.  Mag.  Nat.  Hist.  8,  III,  p.  262. 
Deleun  Mountains,  Dzungaria. 

(,2.    MERIONES  MERIDIANUS  PENICIELIGER,  Hcptner 

1933.     Zeitschr.  flir  Saugetierk.  8,  p.  154. 
Repetek    Station    of    Middle    Asiatic    Railway,     Kara-Kum    Desert, 

Transcaspia. 

bj.    MERIONES  MERIDIANUS  SHITKOVI,  Htptner 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  154. 

Mirsa-Aral,  on  left  bank  of  Syr-Darya,  35  kilometres  north-north-east 
of  Kokand,  Fergana  Valley,  Turkestan. 

(,4.    MERIONES  MERIDIANUS  MASSAGETES,  Heptner 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  155. 

Town  Aralskaje,  on  north-east  coast  of  Lake  Aral,  Turkestan. 

f>5.    MERIONES  MERIDIANUS   KARELINI,   Kolossow 

1935.    Bull.  Soc.  Nat.  Moscou.  Biol.  44,  p.  381. 
North-east  coast  of  Caspian  Sea. 

f,6.    MERIONES  MERIDIANUS  NOGAIORUM,   Heptner 

1927.    Mat.  contr.  faun.  L.  Volga,  i,  p.  32. 
Between  Terek  River  and  Caucasus. 

Synonym:  meridianus  iwgaioriim  litoralis.  Hcptner,  1927,  Orlov  & 
Feniuk,  Mat.  contr.  faun.  L.  Volga,  1,  p.  71.  Kalmyk 
Province,  S.-E.  Russia. 

ungiiicuhilus  Group 

67.  MERIONES  UNGUICULATUS,   Milne-Eduards 
1867.    Ann.  Sci.  Nat.  Zool.  VII,  p.  377. 

Mongolia. 

Subgenus  Cheliones,  Thomas 
68.  MERIONES  HURRIANAE  HURRIANAE,  Jerdon 

1867.    Mamm.  India,  p.  186. 
Hurriana,  Punjab. 

6q.    MERIONES  HURRIANAE  COLLINUS,  Thnmns 
1919.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVI,  p.  726. 

Kohat,  N.-W.  Frontier  Province,  India. 

Species  not  seen  (iml  not  alloeoteJ  to  (Jioiips 

70.    MERIONES  MARIAE,  Cabrtra 
1907.    Bol.  Real.  Soc.  Esp.  Hist.  Nat.  p.  177. 

Cabo  Juby,  coast  of  Moroccan  Sahara. 
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71.  MERIONES  LKPTURUS,  Buchner 
1888.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  67. 

Chotan-darja,  near  the  river,  Takla-Makan  Desert,  Turkestan. 

72.  MERIONES  VINOGRADOVI,  Heptner 

193 1.    Zool.  .\nz.  94,  p.  122. 
Aserbeidschan,  Iran  (=Persia). 

73.  MERIONES  KIRAL'CHII,  Mori 
1930.    Annot.  Zool.  Jap.  12,  p.  417. 

Central  Manchuria. 

74.  MICRIONES  COLLITM,  Scvertzow 
1876.    Ann.  Mag.  Nat.  Hist.  XVIII,  p.  55. 

Turkestan. 

75.  MERIONES   URIANCHAICLS,  Vinogradov 
1927.    Small  Mammals  Minussinsk  District  &  Urjankhai,  p.  41. 

Ikiottuk,  Uriankhai.  Mongolia. 
(Described  as  near  meridiamis.) 

The  Meriones  lacernatus  of  Riippell,  1842,  Mus.  Senck.  Ill,  p.  96,  pi.  vi, 

fig.  I,  is  probably  based  on  an  Arvicanthis.    (Lake  Tana,  Abyssinia.) 

Genus  10.    PSAMMOMYS,  Cretzchmar 

1828.    PSAMMOMYS,  Cretzchmar,  Riippell  Atlas,  p.  56. 

Type  Species. — Psammomys  obesus,  Cretzchmar. 

Range. — Palestine  and  Northern  Africa;  Egypt,  Tripoli,  Tunis,  Algeria; 
(?)  Sudan;  Arabia. 

Number  of  Forms. — Eight. 

Ch.\r.\cters. — Skull  like  that  of  larger  species  of  Meriones,  though  inclined 
to  be  narrower  between  the  orbits,  perhaps;  supraorbital 

ridges  typically  very  strong,  forming  small  postorbital  notches.  Mastoids 

showing  prominently  each  side  at  the  back  of  the  skull,  the  meatus  and  supra- 
meatal  triangle  large;  the  bullae  well  inflated,  the  mastoids  moderately  so;  the 

bullae  are  inflated  in  front  of  the  meatus.  Zygomatic  plate  normal.  Occipital 

region  usually  upstanding,  well  ridged.  Anterior  palatal  foramina  narrow,  slit- 
like; posterior  pair  usually  much  reduced.  Upper  incisors  plain.  Cheekteeth 

strongly  hypsodont,  but  not  evergrowing;  their  pattern  like  that  of  Meriones. 
Mandible  with  angular  portion  usually  inflected. 

External  form  heaxy;  tail  fully  haired,  and  tufted;  sole  moderately  haired  as 
a  rule;  tail  relatively  shorter  than  is  usual  in  Meriones;  ear  rather  small. 

The  tail  averages  rather  less  than  80  per  cent  of  the  head  and  body  length, 

in  the  British  Museum  series  (covering  all  species).  The  hindfoot  is  propor- 
tionately rather  short  (on  average  about  21  per  cent  of  head  and  body  length). 

It  appears  from  British  Museum  material  that  there  are  two  species  of 
Psammomys,  a  larger  one  and  a  smaller  one.  Thomas,  1925,  states  that  the  form 
roudairei,  which  name  was  formerly  used  for  the  smaller  one,  is  a  synonym  or 
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race  of  obesiis,  and  names  the  smaller  one  vexillaris.    The  head  and  body  may 
be  over  i8o  mm.  in  obesus. 

Forms  seen:  alniriciis,  cdiisa,  iiicolli,  obesus,  roudairei,  tiipolitamis,  ttiiiir- 
sanctae,  vexillaris. 

List  of  Named  ForiMS 

1.  PSAMMOMYS  OBKSUS  OBESUS,  Cretzchmar 
182S.    Riippell  Atlas,  p.  58,  pi.  22. 

Near  Alexandria,  Egypt. 

Synonym:    elegans,   Heuglin,    1877,   Reise   N.   Ost.   Africa,   ii,   p.   80. 
Suakin,  Anglo-Egyptian  Sudan. 

2.  PSAMMOMYS  OBESUS  NICOLLI,  Thomas 

1908.    .Ann.  Mag.  Nat.  Hist.  8,  II,  p.  92. 
Damietta,  N.  Egypt. 

3.  PSAMMOMYS  OBESUS  TRlPOErPANLS,  Thomas 

1902.    Proc.  Zool.  Soc.  London,  p.  9. 
Boucheifa,  coast  of  Tripoli. 

4.  PSAMMOMYS  OBESUS  TERR.\ESANCTAE,  Thomas 

1902.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  363. 
Dead  Sea,  Palestine. 

5.  PSAMMOMYS  OBESUS  ALGERICL'S,  Thomas 
1902.    .Ann.  Mag.  Nat.  Hist.  7,  IX,  p.  363. 

Biskra,  Algeria. 

h.    PSAMMOMYS  OBESUS  ROUDAIREI,   Lataste 
1881.    Le  Naturaliste,  Paris,  I,  p.  492. 

Msila  and  I'Oued  Magra,  north  of  Chott  du  Hodna;    also  Tibrent, 
between  Mzale  and  Laghouat,  Algeria. 

7.    PSAMMOMYS  VEXILLARIS  VEXILLARIS.  Thomas 

1925.    .Ann.  Mag.  Nat.  Hist.  9,  XVI,  p.  198. 
Bondjem,  Tripoli. 

S.    PSAMMOMYS  VEXILLARIS  EDUSA,  Thomas 

1925.    Ann.  Mag.  Nat.  Hist.  9,  XVI,  p.  199. 
Mil  Manases,  Chegga,  just  south  of  Biskra,  .Algeria. 

The  genus  is  not  sharply  separable  from  Meriones,  but  may  stand  on  the 

character  of  the  plain  incisors.  It  may  be  noted  that  the  cheekteeth  in  Psam- 
niomys  are  strongly  hypsodont,  and  that  the  skull  is  as  a  rule  more  angular  than 
the  majority  of  Meriones. 

Genus  II.    BRACHIONES,  Thomas 

1925.    BRACHIONES,  Thomas,  Ann.  Mag.  Nat.  Hist.  9,  XVI,  p.  54S. 

Type  Species. — Gcrbillus  przewalskii,  Biichner. 

Range. — China:  Eastern  Turkestan,  and  Gobi  Desert. 

Number  of  Forms. — Three. 

C'har.'\cters. — Skull  with  almost  triangular  appearance  owing  to  immensely 
wide  frontals,  and  strongly  shortened  and  reduced  rostrum. 
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Almost  no  interorbital  constriction  present;  back  of  skull  very  wide.  Zygomatic 
plate  normal.  Mastoids  not  appearing  in  superior  aspect  of  skull,  but  bullae 
very  large.  Suprameatal  triangle  vestigial.  Anterior  palatal  foramina  in  the 
three  skulls  examined  shortened,  in  front  of  toothrow;  posterior  pair  appearing 
as  very  small  pits  only.  Grooving  of  incisors,  and  cheekteeth  as  in  Meriones; 
the  upper  incisors  are  inclined  to  be  slightly  pro-odont. 

Externally  small  (smaller  than  any  Meriones  I  have  seen);  thickset;  tail 
probably  shorter  than  head  and  body,  heavily  haired;  ear  small;  foreclaws 
prominent;  sole  of  hindfoot  completely  haired. 

The  extraordinary  appearance  of  the  skull  is,  I  think,  of  sufficient  importance 
to  retain  this  genus  distinct  from  Meriones.  The  bullae  are  about  40  per  cent  of 
occipitonasal  length  in  two  measured. 

Forms  seen :  przewahkii. 

List  of  Named  Forms 

1.  BRACHIONES  PRZEWAI.SKII  PRZEW.^LSKII,  Buchner 

1889.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  51. 
Lob  Nor,  Central  Asia. 

2.  BRACHIONES  PRZEWAI.SKII  CALLICHROLS,  Heptner 

1934.    .Arch.  Mus.  Zool.  Moscou,  i,  p.  8. 
Lower  part  of  valley  of  River  Ezin-Gol,  Lake  Sogo-nor,  W.  Gobi  Desert. 

3.  BRACHIONES  ARENICOLOR,  Miller 
1900.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  163. 

In  jungle  on  Yarkand  River,  east  of  Maralbashi,  E.  Turkestan. 

Genus  12.    RHOMBOMYS,  Wagner 

1S41.  Rhombomys,  Wagner,  Gel.  Anz.  K.  Bayer.  Akad.  Wiss.  Miinchen,  XII,  52,  p.  421. 

Type  Species. — Rhombomvs  pallidus,  Wagner. 

Range. — Palaearctic:  Russian  Turkestan,  west  to  Ural  River  and  Caspian 
Sea,easttoSemirechyia;  south  to  Fergana;  also  ranges  to  Dzungaria, 

Chinese  Turkestan,  and  Mongolia. 

Number  of  Forms. — Seven. 

Characters. — Cheekteeth  evergrowing.  Rostrum  and  nasals  rather  short 
and  broad,  as  compared  with  Meriones.  Zygomatic  plate 

projected  well  forwards,  though  not  so  e.xtremelv  as  Tatera.  Supraorbital  ridges 
well  developed,  sometimes  forming  small  postorbital-like  process.  Second  pair 
of  palatal  foramina  obsolete  or  much  reduced;  anterior  pair  slit-like,  narrow. 
Occipital  region  strong.  Upper  cheekteeth  rootless,  like  those  of  Meriones  in 
appearance,  but  with  the  folds  tending  to  be  much  less  open,  and  more  filled 
up,  so  that  the  pattern  is  simpler.  M.3  may  retain  the  posterior  heel,  or  this  may 
be  absent.  Lower  molars  with  folds  usually  more  or  less  closed;  M.3  simple. 
The  bullae  are  moderately  inflated. 

Fur  very  thick  and  soft;  form  heavy;  tail  very  hairy,  almost  bushy,  rather 



54°  RHOMBOMYS 

shorter  than  head  and  body;  ear  strongly  reduced;  claws  large;  sole  heavily 
haired.  Large;  head  and  body  up  to  200  mm.  in  those  seen.  There  was  some 

doubt  about  the  validity  of  this  genus,  but  Heptner's  paper  showing  that  it  has 
rootless  cheekteeth  (which  is  clear  in  the  few  examined  in  this  character  in 
London)  removes  all  doubt.  The  upper  incisors  have  two  grooves,  the  inner 
one  internal  and  vestigial. 

Forms  seen :  giganteus,  opimus. 

List  of  Named  Forms 

1.  RHOMBOM^'S  OPIMUS  OPIMUS,   Lichtenstem 
1S23.    Eversmann.  Reise  Buchara,  p.  122. 

Between  Orenburg  and  Bokhara,  U.S.S.R. 
Synonym:  pallidiis,  Wagner,  1841,  Miinch.  Gel.  Anz.  XII,  no.  54,  p.  432. 

2.  RHOMBOMYS  OPIMUS  D.-^LVERSIMCUS,  Kashkaroff 
1926.    Key  to  Rodents  of  Turkestan,  p.  25  (publ.  Usbekistan  Exp.  Stat.  Plant  Prot.). 

Dah'ersinskaia  Steppe,  S.-E.  Russia. 

.1.    RHOMBOMYS  OPIMUS   FUMICOLA.  Heptner 

1933.    Zeitschr.  fur  Saugetierk.  8,  p.  152. 
Kokand,  Fergana,  Russian  Turkestan. 

4.    RHOMBO^n'S  OPIMUS  TURFANENSIS,  Satunin 
1903-    -Ann.  Mus.  Zool.  St.  Petersb.  VII  (1902),  p.  557. 

Turfan,  S.-E.  Tian-Shan. 

^.    RHOMBOMYS  OPIMUS  GIGANTEUS.  Buchncr 

1888.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  73. 
Ebi  Nor,  Dzungaria,  Central  Asia. 

ii.    RHOMBOMYS  OPIMUS  NIGRESCENS,  Satun.n 
1903.    .Ann.  Mus.  Zool.  St.  Petersb.  VII  (1902),  p.  560. 

Lake  Orok-Nor,  Gobi-Altai. 

7.    RHOMBOMYS  OPIMUS  ALASCHANICUS,  Matschie 

191 1.    .Saugethiere,  in  Futterer  Durch  Asien,  Bd.  Ill,  p.  12. 
Alashan,  Central  Asia. 

I  have  no  notes  on  the  fossil  historv  of  the  subfamily. 

GERBILLIXAE: 

SPECIAL   WORKS  OF  REFERENCE 

Lataste,  1882,  Le  Xaturaliste,  Paris,  p.  27. 
Heptner,  Numerous   papers  in  recent  years  on  Siberian  genera,  Rhomboiiiya,  Meriones, 

etc. 
Vinogradov,  Rodents  of  U.S.S.R.,  1933.     Key  to  species  in  U.S.S.R. 
Shortridge,  Mammals  of  South-west  Africa,  Heinemann,  1934. 
St.  Leger,  Key  to  Families  and  Genera  of  African  Rodents,  Proc.  Zool.  Soc.  London, 

p.  964,  193 1. 
HoLLiSTER,  Bull.  U.S.  Nat.  Mus.  99,  p.  25,  1919. 
Wroughton,  1906,  Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  474;  key  to  forms  of  Tatera. 
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Subfamily  MYOSPALACINAE 
1896.  Thomas:  Muridae,  Siphneinae  ( =Myospalacinae). 
iSgg.  TuUberg;  Spalacidae,  part. 
1918.  Miller  &  Gidley:  Spalacidae,  part,  subfamily  Myospalacinae. 
1924.  Winge:  Muridae,  Cricetini,  part,  Criceti,  part. 
1928.  Weber:  Spalacidae,  part. 

Geographical  Distribution. — Palaearctic:  Central  and  Northern  China, 
and  Central  and  Eastern  Siberia. 

Number  of  Genera. — One. 

Characters. — Cheekteeth  evergrowing,  prismatic  in  pattern  (parallel — 
Microtinae).  Skull  modified  for  subfossorial  life;  occipital 

region  slanting  forwards  to  level  of  posterior  zygomatic  root;  a  weak  squamosal 

crest  developed;  zygomatic  plate  moderately  broad;  infraorbital  foramen  large, 
and  nearly  triangular  (thus  totally  different  from  the  form  found  in  Microtinae). 
Externallv  modified  for  underground  life;  eyes  small  but  retained  (compare 
Spalacidae);  foreclaws  enormously  developed. 

Genus  i.    MYOSPALAX,  Laxmann 

1769.   Myosp.^lax,  La-^mann,  Sibirische  Briefe,  p.  75. 
1792.    Myotalpa,    Kerr,   Anim.   Kingd.    I,   Mamm.   Syst.   Cat.   Nos.   516,   517,   520. 

(Mus  aspalax,  Pallas.) 

1827.    SiPHNEUS,  Brants,  Het  geslacht  d.  Muizen,  pp.  19-23.    (Miis  aspalax,  Pallas.) 
ZoKOR,  new  (below).    (Type:  Siphnetis  fontanieri,  Milne-Edwards.)    Valid  as  a 

subgenus. 

Type  Species. — Mus  myospalax,  Laxmann. 

Range. — As  in  the  subfamily.    In  U.S.S.R.,  occurring  in  Transbaikal  area 

(A/,  dvbou'skii),  .Altai,  and   steppe  adjoining  the  .^Itai  Mountains 
(M.  myospalax),  and  South-eastern  Transbaikalia,  .\mur,  and  Southern  Ussuri 
area  {M.  psilurus).    In  China,  known  from  Manchuria,  Chihli,  Shensi,  Shansi, 
Kansu,  Lake  Kukunor,  West  Szechuan,  and  Mongolia. 

Number  of  For.ms. — About  nineteen. 

Characters. — Skull  with  moderately  constricted  frontals;  a  weak  squamosal 
crest  present  in  adult;  supraorbital  ridges  well  marked  in 

adult,  but  parallel,  showing  no  signs  of  joining  except  in  the  only  two  skulls  seen 
of  M.  smithi.  \  very  strong  ridge  at  right  angles  to  supraorbital  ridges  forming 
forepart  of  occipital  region  runs  across  the  back  of  the  skull,  about  on  a  level 

with  posterior  zygomatic  root.  The  occipital  region  is  narrow  and  stands 
somewhat  behind  these  ridges  in  manv  Chinese  species  [fontanieri  and  smithi 

groups),  but  in  myospalax,  armandi,  and  psilurus,  this  region  of  the  skull 
is  higher,  broader,  and  flatter,  more  like  that  of  Spalax.  Rostrum  thick  and 

prominent.  Bullae  large.  Palate  narrow,  terminating  at  level  of  front  part  of 
M.3,  often  with  spinous  process.  Ptervgoid  fossae  deep.  Incisive  foramina 
small,  but  less  reduced  than  is  usual  in  underground  forms.  Jugal  relatively 
long.    Zygomatic  plate  strong,  moderately  broad,  though  little  tilted  upwards 
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Fig.  36.    Myospalax  fontanieri  fontanus,  Thomas. 
B.M.  No.  9. 1. 1. 203,  Shansi;  small  figure  natural  size. 

owing  to  general  forward  and  downward  slope  of  the  skull.     Infraorbital  foramen 
large,  wider  above  than  below,  more  or  less  triangular. 

The  infraorbital  foramen  is  very  different  from  that  of  Spalax.  Upper  in- 
cisors broad.  Cheekteeth  evergrowing  (other  than  the  Microtinae,  this  genus  is, 

as  far  as  known,  the  only  member  of  the  Muridae  with  this  specialization  except 



Fig.  37.    Myospalax  fontanieri  fontanus,  Thomas, 

B.M.  No.  9. 1. 1.203;  '■'■  li- 

Fic.  38.    Myospalax  fontanieri  fontanus,  Thomas. 
B.M.  No.  9. 1. 1. 203;  X  ij. 

(Figs.  36-38  from  Hinton,  Monograph  of  the  Voles  and  Lenunings,  vol.  i,  pp.  27-29.) 
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R/iomhomys  (Gerbillinac)).  The  outer  side  of  each  upper  molar  with  two  wide 
long  folds  cutting  the  tooth  into  three  external  projections;  the  inner  side  with 
one  shallow  fold;  also  in  I\I.i  there  is  often  a  small  extra  anterior  inner  fold. 

Fig.  39.  Posterior  views  of  skull  of  n.  MvosPALAX  psiLURUS,  Milne-Edwards  (sub- 
genus Myospalax)  and  b.  Mvospalax  fontanieri  fontanus,  Thomas  (subgenus 

Zokor).      ■  li. 

Fig.  40rt.     Mvospalax  psilurds,  Milne-Edwards;  b.  Mvospalax  fontanieri  fontanus, 
Thomas. 

Cheekteeth:  B.M.  Nos.  28.6.IQ.56,  o,  and  1M.1.202;    ■    7. 

M.i  little  larger  than  .AI.2.  M.3  may  have  a  small  extra  posterointernal  fold; 
or  a  small  posteroexternal  one.  In  the  myospalax  group,  the  inner  folds  are 

obsolete.    M.  armandi  and,  as  figured  by  Vinogradov,  M.  th'bowski,  has  a  small 
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reduced  simplified  M.3.  Lower  cheeicteeth:  with  a  posterior  loop,  two  alter- 
nating closed  triangles,  and  an  anterior  loop  which  often  has  an  extra  inner  fold 

in  M.I,  in  more  complex-toothed  species  (i.e.  other  than  myospalax  group) 
(I  have  not  seen  the  lower  molars  of  armandi);  in  myospalax,  there  are  no  closed 
triangles,  these  meeting  to  form  a  transverse  loop.  M.  psiluriis  has  M.3  lower 
reduced  (more  so  than  in  other  species),  and  simplified ;  consisting  of  an  anterior 
loop,  a  small  closed  triangle,  and  a  posterior  loop  with  a  small  inner  re-entrant 
fold.  Mandible  with  no  process  formed  hy  lower  incisor  root.  The  angular 
portion  is  broad,  and  the  coronoid  high. 

Fur  soft.  Eyes  and  ears  minute.  Tail  short,  but  longer  than  hindfoot  as  a 
rule;  moderately  or  poorly  haired.  Foreclaws  of  three  central  digits  of  manus 
extremely  enlarged;  D.3  slightly  longer  than  D.2  and  D.4;  D.5  with  a  short 
claw;  pollex  very  short,  but  with  small  claw.  The  claw  of  D.2  often  is  thinner 
than  that  of  D.3  and  D.4.  Hindfoot  with  large  claws,  but  not  comparable  in 
size  to  those  of  forefoot;  D.3  and  D.4  longer  than  D.2,  which  is  longer  than 
hallux;  hallux  longer  than  D.5,  which  is  extremely  reduced. 

Remarks. — Though  sometimes  placed  in  the  family  Spalacidae,  I  think  there 
is  no  reasonable  doubt  that  this  genus  represents  a  highly  specia- 

lized member  of  the  .Muridae.  Its  relationships  appears  to  be  more  with  the 
Cricetinae  and  Microtinae  than  elsewhere.  The  teeth  present  a  number  of 
resemblances  to  the  members  of  the  latter  subfamily;  Hinton  (Monograph  of 

Voles  and  Lemmings)  states:  "In  the  remarkable  Asiatic  genus  Myospalax,  the 
cheekteeth  are  rootless  and  closely  resemble  in  pattern  those  of  the  typical 
Lemmings  among  the  Microtinae.  But  although  the  skull  is  highly  specialized 
for  fossorial  habits,  it  and  the  jaw  muscles  resemble  those  of  the  Cricetinae  in 
retaining  essential  features  similar  to  those  found  in  the  more  primitive  of  the 
non-Microtine  Muridae  generally  and  differing  widely  from  those  characteristic 

of  the  Microtinae."  Among  these  may  be  at  once  mentioned  the  formation  of 
the  infraorbital  foramen.  Partly  on  the  shape  of  this,  the  genus  was  transferred 
to  the  Spalacidae  by  Miller  &  Gidley.  But  the  infraorbital  foramen  and  zygo- 

matic plate  of  this  genus  seem  to  me  to  be  widely  different  from  those  of  Spalax; 
while  the  teeth  of  Myospalax  are  not  unlike  those  found  within  the  Muridae,  but 
are  totally  different  from  those  of  Spalax.  The  relationship  between  Myospalax 
and  Spalax  might  indeed  be  compared  to  that  existing  between  Cavia  and 
Dasyprocta;  both  with  many  similar  external  specializations  no  doubt  brought 
about  bv  mode  of  life;  but  both  with  widelv  different  dental  pattern,  and  con- 

siderably different  zygomasseteric  structure. 

\'arious  allied  fossil  forms  have  been  described  from  Eastern  Asia. 
I'orms  seen :  aspalax,  armandi,  bailevi,  cansus,  epsilantis,  fontanus,  myospalax, 

psiliiriis,  rothscliildi,  smithi,  shanseius. 
Five  quite  distinct  specific  groups  appear  to  me  to  be  contained  in  the 

material  examined.    Their  characters  are  as  follow: 

Firstly,  the  species  may  be  divided  into  two  sections  which  are  of  subgeneric 
rank,  based  on  the  structure  of  the  occipital  region  of  the  skull.  In  the  more 
primitive  species,  which  have  a  lower  occipital  region,  and  usually  more  complex, 

18 — Living  Rodents — II 
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less  reduced  teeth,  the  occipital  region  has  the  outer  sides  bent  forwards,  and  the 
lambdoid  crest  does  not  extend  right  across  the  back  of  the  skull. 

The  fontanieri  group,  containing  fontanieri  (of  which  fontamis  seems  to  be 
not  more  than  a  subspecies),  hailevi  (also  not  very  clearly  distinct  from 
font(inieri),  catisiis,  and  rothschildi,  is  confined  to  the  Western  and  Central 
Chinese  parts  of  the  range  of  the  genus,  and  is  typical  of  this  section  of 
the  genus.    The  molars  show  no  signs  of  reduction  or  simplification. 

The  smilhi  group  contains  only  siiiit/ii  from  Kansu,  differing  from  all  other 
members  of  the  genus  (examined)  in  the  fusion  of  the  supraorbital 
ridges.    Dentally  it  is  like  rothschildi. 

In  the  other  groups,  the  occipital  region  is  flatter,  broader,  and  higher; 
the  outer  sides  are  not  bent  forward;  the  lambdoid  crest  extends  right  across  the 
hack  of  the  skull.    Usually  there  is  some  dental  reduction  taking  place. 

The  psilitrus  group,  containing  only  psiliiriis,  with  epsilanus  as  a  race,  from 
Manchuria,  Chihli,  and  Transbaikalia,  is  the  most  complex-toothed  of 
this  section  of  the  genus.     The  inner  folds  of  the  upper  molars  are  well 
marked.    But  the  third  lower  molar  is  more  strongly  reduced  than  in 
other  species  of  the  genus,  as  described  above. 

The  myospalax  group,  containing  myospalax  and,  if  the  London  material  is 
correctly  identified,  aspalax  which  seems  to  be  a  subspecies  only,  differs 
from  the  last  in  the  rather  larger  third  lower  molar,  and  in  having  the 
inner  folds  of  the  upper  molars  for  the  most  part  obsolete ;  also  apparently 
there  are  no  closed  triangles  in  the  lower  molars.    (Altai  region,  Siberia.) 

The  armaiidi  group  (of  which  I  have  seen  only  one  skull)  differs  from  the 
above  in  the  strong  reduction  and  simplification  of  M.3   (upper).     It 

contains  armandi  from  Mongolia,  and  according  to  Vinogradov's  figure, 
dyboioski  from  Irkutsk. 

The   cranial   distinctions   between   the  jontaineri-siiutlii  division   and    the 
iiiyospcilax-psiliiriis-iirinaiidi  division  of  the  genus  are  in  my  opinion  of  subgeneric 
value.    The  two  types  show  no  sign,  in  B.M.  material,  of  any  intermediate 
forms;  and  the  geographical  range  of  each  division  is  apparently  quite  separate, 
the  myospalax  division  being  restricted  to  Siberian  Altai,  Mongolia,  Manchuria, 
and  Eastern  Siberia,  and  the  fontanieri  division  being  more  southern  in  range, 
Kansu,  Shansi,  Shensi,  Kukunor,  and  West  Szechuan. 

Unfortunately  neither  the  names  Myotalpa  nor  Siplincus  are  available,  both 
being  based  on  aspalax,  which  is  a  race  or  synonym  of  the  type  species,  myo- 

spalax; therefore  I  propose  the  name  Zokor  as  a  subgenus  for  the  foiilaiiicri- 
sinit/ii  division  of  the  genus,  type — Sip/uieus  fontanieri,  Milne-Edwards.  The 
two  groups  are  just  as  distinct  as  are  the  subgenera  Spalax  and  Mesospalax  of 
the  genus  Spalax,  on  cranial  characters.  Of  the  forms  not  represented  in  London, 
and  not  allocated  to  groups,  minor  (Kansu),  kukunoriensis  (Lake  Kukunor),  and 
rufescens  (Shensi),  are  described  as  nearest  rutlischildi,  bailevi,  and  canstis 
respectively,  and  therefore  would,  as  might  be  expected,  belong  to  Zokor; 
while  komurai,  from  Manchuria,  is  described  as  near  arinaiuii,  and  would 
therefore  be  Myospalax  s.s. 
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Excellent  figures  of  the  main  species  of  this  genus  will  be  found  in  Milne- 
Edwards,  1874,  Rcch.  Mamm. 

List  of  Named  Forms 

(References  and  type  localities  the  work  of  Mr.  R.  W.  liayman.) 

Subgenus  Zokor,  Ellerman 

fontanieri  Group 
1.  MYOSPALAX  FONTANIERI    FONTANIERI,  Milne-Edwards 

1867.    Ann.  Sc.  Nat.  VII,  p.  376. 
Kansu,  China. 

2.  MYOSPALAX  FONTANIERI   FONTANUS,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  93. 
Ning-wu-fu,  Central  Shansi,  China. 

3.  MVOSPAL.AX  BAILKYI,  Thomas 

191 1.    Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  727. 
Rama  Song,  between  Nag-chu-ka  and  Ta-tsien-lu,  W.  Szechuan. 

4.  MYOSPAL.^X  C.A.NSUS  CANSUS,   Lyon 
1907.    Smiths.  Misc.  Coll.  L,  p.  134. 

Taocheo,  Kansu. 

5.  MVOSPAL.\X  CANSUS  SHANSEIUS,  Thomas 

1911.    Abstr.  Proc.  Zool.  See.  London,  90,  p.  5;  Proc.  Zool.  Soc.  London,  1911,  p.  178. 
Yu-lin-fu,  Shensi,  China. 

6.  .MYOSPALAX  ROTHSCHILDI,  Thomas 

igii.    -Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  722. 
40  miles  south-east  of  Tao-chou,  Kansu,  China. 

smithi  Group 

7.  MYOSPALAX  SMITHI,  Thomas 

191 1.  .Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  720. 
30  miles  south-east  of  Tao-chou,  Kansu,  China. 

Subgenus  Myospalax,  Laxmann 

psilurns  Group 

8.  MYOSPALAX  PSILURUS  PSILURUS,  Milne-Edwards 
1874.    Rech.  Mamm.  p.  126. 

South  of  Peking,  China. 

I).    MYOSPAI.A.X  PSILURUS  EPSILANUS.  Thomas 

1912.  Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  94. 
Khingan  Mountains,  Manchuria. 

armandi  Group 

10.    MVOSPAL.^X  ARMANDI,   Milne-Edwards 

1867.    Ann.  Sc.  Nat.  VII,  p.  376. 
Mongolia. 



548  MYOSPALAX— MICROTINAE 
M.    MYOSPALAX  DYBOWSKl,  Shcrskcy 

1873.    Bull.  Nat.  Moscou,  p.  430. 
Irkutsk,  E.  Siberia. 

iiivospti/dx  (jroup 

<z.    MYO.SPALAX  MYOSPALAX  MYOSPALAX,   Laxmann 

1773.    K.  Svenska  Vetensk.  Akad.  Handl.  Stockholm,  XXXIV,  p.  134. 
Sonimaren,  near  Paniufcheva,  near  Alei  River,  100  kin.  from  Barnaul, 

Siberia. 

13.  MYOSPALAX  MYOSPALAX  ASP.M.AX,  Pallas 
177S.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  165,  pi.  10. 

Dauuria,  Siberia. 
Synonym:  zokor,  Desmarest,  1822,  Mamm.  p.  28S. 

14.  MYOSPAL.\X  MYOSPALAX   IXCERTUS,  Ognev 

1036.    Abstr.  Works.  Zool.  Inst.  Moscou  State  Univ.  3,  p.  82. 
Katon-Karagai  (Station  AUaiskaja),  S.  Altai. 

15.  MYOSPALAX  MYOSPALAX  TARBAGATAICUS,  Ogncv 
1936.    Abstr.  Works.  Zool.  Inst.  Moscou  State  Univ.  3,  p.  81. 

Znamenka,  Sergiopnlsk  region,  E.  of  Lake  Balkash,  Siberia. 

Not  seen,  mid  nut  allocated  to  Group 

16.  MYOSPALAX  MINOR,   Lonnberg 

1926.    Arkiv  for  Zoologi,  Bd.  iS.\,  no.  21,  p.  6. 
Near  Ashuen,  Minshan,  W.  Kansu. 
(Described  as  near  rotlisMIdi.) 

17.  MYOSPALAX  KUKUNORIEXSIS,   Lonnbere 
1926.  Arkiv  for  Zoologi,  Bd.  i8.\,  no.  21,  p.  9. 

Lake  Kukunor,  N.-E.  Tibet. 
(Described  as  nearest  baileyi.) 

18.  MYOSPAL.-^X  RUFESCF.NS,  Allen 
1909.    Bull.  Amer.  Mus.  Nat.  Hist.  XXVI,  p.  428. 

Foot  of  Tai-pa-shiang,  Shensi,  China. 
(Described  as  nearest  to  caiisiis.) 

19.  MYOSPALAX  KOMURAI.  Mori 
1927.  Annot.  Zool.  Japan,  XI,  No.  2,  p.  108. 

Shiheigai,  S.  Manchuria. 
(Described  as  near  ormandi.) 

MYOSPALACIN.^E: 

SPECIAL  WORKS  OF  REFERENCE 

Milne-Edwards,  1874,  Rech.  Mamm. 
Lonnberg,  1926,  Arkiv  fur  Zoologi,  Bd.    IS.^,  no.  21.     Remarks  on   Mole-Rats  of  the 

genus  Mvofipaltix  from  China. 

Subfamily  MICROTINAE 
1896.  Thomas;  Muridae,  Arvicolinae. 
1899.  Tullberg:   Family  Arvicolidae. 
1918.  Miller  &  Gidley:   Cricetidae,  Microtinae. 
1924.  Winge:   Muridae;  Cricetini,  part,  Arvicolac. 
1928.  Weber:  Muridae,  Microtinae, 
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Geographical  Distribution. — Holarctic    region,    from    Arctic   south    to 
Guatemala,   Yunnan,    Burma,   the   Hima- 

layas, Persia,  Syria,  Libya,  and  Mediterranean  coast  of  Europe.    Madagascar. 

Number  of  Genera. — Twenty-nine.    The  subfamily  is  in  the  course  of 
being  monographed  by  Mr.  M.  A.  C.  Hinton.    The 

classification  here  used  is  based  on  the  classification  of  this  author. 

Characters. — Cheekteeth  |,  complex  in  structure,  prismatic,  and  frequently 
evergrowing;  a  tendency  present  for  the  third  upper  molar 

to  be  longer  than  the  second ;  this  tooth  is  usually  the  most  complex,  and  certainly 
the  most  variable  tooth  in  the  upper  jaw.    Lower  jaw  with  the  first  molar  the 
dominant  and  most  variable  tooth. 

Skull  always  extremely  modified  in  general  appearance,  the  ridges  for  jaw- 
muscle  attachment  more  prominent  than  is  normal  in  Muridae;  zygomatic 
plate  broad  and  strongly  tilted  upwards;  infraorbital  foramen  small  and 
narrowed.  Squamosal  usually  developing  a  postorbital  crest ;  a  tendency  present 
for  the  supraorbital  ridges  to  fuse  and  form  a  median  interorbital  crest;  deep 
pits  usually  present  for  muscle  attachment  in  the  mandible  between  the  molars 
and  the  outer  side  of  the  jaw  (for  full  details  concerning  the  arrangement  of  the 
jaw-muscles  of  Microtinae  see  Hinton,  Monograph  of  Voles  and  Lemmings, 
I,  1926,  p.  22).  Palate  as  a  rule  terminating  in  front  of  level  of  hinder  part  of 
third  molars,  its  posterior  portion  frequentlv  becoming  specialized. 

The  zygomatic  plate  is  never  cut  back  anteriorly  as  it  is  in  so  many  genera 
and  species  of  Murinae  and  Cricetinae.  The  zygoma  is  robust.  The  orbit  is 
situated  more  anteriorly  than  in  less  specialized  Muridae,  as  a  rule;  and  the 
rostrum  is  relatively  short.  The  auditory  bullae  are  large  as  a  rule,  and  in 
specialized  genera  contain  spong\'  bone. 

The  external  form  is  usually  slightly  specialized  for  fossorial  habits,  and 
nearly  always  for  life  in  cold  or  temperate  climates  (i.e.  form  not  essentially 
Ratlike).  Tail,  excepting  Brachytarsomys,  shorter  than  head  and  body,  usually 
well  haired.  One  genus.  Ondatra,  is  very  highly  modified  for  aquatic  life  (at 
least  as  regards  the  peculiar  formation  of  its  tail);  two  are  much  modified  for 
imderground  existence  (Ellobius,  Prometheomys);  some,  as  Dicrostonyx  and 
Lemmus,  are  specialized  for  life  in  Arctic  climates. 

This  is  the  dominant  group  of  Muridae  in  the  Holarctic  region,  easily  out- 
numbering any  of  the  other  subfamilies,  in  both  number  of  genera  and  named 

forms,  in  the  Palaearctic  region,  and  in  North  America,  and  in  this  respect  taking 
the  place,  broadly  speaking,  of  the  tropical  Murinae  in  the  Old  World,  and  the 
Cricetinae  in  the  New. 

Some  authors  regard  the  group  as  being  very  closely  allied  to  the  Cricetinae 
(for  instance,  Miller  &  Gidley,  Winge,  etc.).  Hinton  (p.  121)  is  of  the  opinion 
that  the  group  is  just  as  closely  allied  to  the  Murinae  as  to  the  Cricetinae. 

In  the  opinion  of  the  present  author,  the  present  subfamily  is  so  highly 
specialized,  that  it  appears  to  be  very  distinct  from  both,  more  so  indeed  than 
are  Murinae  and  Cricetinae  from  each  other,  if  cranial  characters  and  specializa- 

tion have  any  value  in  systematic  classification. 
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The  members  of  this  group  vary  extremely  in  general  aspect  of  skull  from 
youth  to  age.  One  species,  Clethrionomvs  riifocaiius,  has  collected  at  least  two 

generic  names  based  evidently  (in  vnung,  middle-aged,  and  old  specimens  of 
the  same  species. 

The  cheekteeth  are  evergrowing,  so  far  as  known,  except  in  the  genera 
Ellobiiis.  Prometheomys,  Ondatra,  Dolomvs,  Phcnacomys,  Clethrionomxs,  and 

Brachytarsomvs.  (Also  Neoaschizoinvs,  not  represented  in  the  British  Museum, 
which  may  be  a  subgenus  of  Clethrioiionivs.) 

Tiiree  generic  groups  are  here  recognized.  Hinton  and  most  authors  divide 

the  subfamily  into  two,  the  Lemmi  and  the  Microti;  but  the  difficulty  of  classi- 
fying the  Muridae  from  Madagascar  makes  it  imperative  to  include  Bracliy- 

tarsoiiiys  in  the  present  group,  for  the  present,  which  represents  a  third  generic 
group.  The  systematic  position  of  this  genus,  and  the  probability  that  it  would 
have  to  be  transferred  here  is  noted  by  Hinton  (p.  120). 

The  earliest  important  paper  on  the  classification  of  the  group  was  by  Miller, 

North  American  Fauna,  no.  12,  1896.  In  addition  to  this,  and  Hinton's  mono- 
graph, the  work  of  Russian  authors,  Vinogradov,  Argyropulo,  etc.,  has  been 

studied.  There  is  still  difference  of  opinion  as  to  the  exact  limits  of  the  genera 

centred  round  Microtus.  The  genera  here  admitted  have  been  fully  described  by 
Hinton. 

The  present  classification  differs  from  this  author's  results  in  three  points: 
the  inclusion  of  Brachytarsomvs  to  form  a  third  generic  group  (as  noted  above); 

the  suppression  of  Chilotiis  to  subgeneric  rank  (as  maintained  by  American 
authors),  owing  to  intermediate  forms  between  it  and  Microtiis;  and  full  generic 
rank  being  accorded  to  the  remarkable  species  separated  by  Argyropulo  as 

Bhinfordimvs  (B.  afghaniis  and  bucharicus). 
I  have  changed  the  order  in  which  the  genera  are  taken  from  that  of  Hinton 

chiefly  because  in  a  work  of  this  description,  it  is  convenient  to  discuss  Microtiis, 
tlie  dominant  genus  round  which  a  large  part  of  the  subfamily  is  collected,  as 
early  as  is  possible. 

Key  to  the  Gi:ner.'\  of  Microtinae 

(not  including  Neoascliisomys,  which  is  not  represented  in  the  British Museum) 

Cheekteeth  brachyodont.    Third  lower  molar  not  reaching  down  to  level 
(it  lower  incisor. 

Brachytarsomys  Group  (Brachytarsoniyes).    Brachyt.\rsomys 

Cheekteeth  strongly  hypsodont.  Third  lower  molar  always  reaching  down 
to  level  of  lower  incisor. 

Lower  incisor  short,  wholly  lingual  to  molars,  terminating  posteriorly 
in  the  horizontal  ramus  opposite  or  in  front  of  alveolus  of  M.3. 
(Cheekteeth  evergrowing.)  Lemmus  Group  (Lemmi) 

Cheekteeth  longitudinally  complex;  inner  and  outer  salient  angles 

approximately  equal  in  size.  First  lower  molar  with  seven 
closed  triangles  between  the  termination  loops.    Supraorbital 
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ridges  strong,  but  not  fusing  in  the  interorbital  region.  Ex- 
ternal form  extremely  modified  for  life  in  Arctic  climate; 

foreclaws  of  D.2  and  D.3  much  specialized,  with  periodic 
seasonal  extra  basal  outgrowths  developing.  Squamosal  crests 
more  prominent.  DiCROSTONYX 

Cheekteeth  longitudinally  simplified;  inner  salient  angles  of  upper 
and  outer  angles  of  lower  molars  smaller  than  those  of  opposite 
sides.    First  lower  molar  with  three  closed  triangles  between 

termination  loops  (or  with  two  transverse  loops,  if  closed  tri- 
angles absent).    Supraorbital   ridges  fusing  to  form   median 

orbital    crest    in    adult.    Foreclaws    not    developing    periodic 

seasonal  basal  outgrowths.    Squamosal  crests  less  prominent. 

Posterior  palate  not  terminating  as  simple  transverse  shelf.    Upper 

incisors   strongly  grooved.    Toothrows   not   or  less   widely 
divergent  posteriorly.    (External  form  not  much  specialized.) 

Syxapto.mys 

Posterior  palate  terminating  as  a  simple  transverse  shelf.    Upper 
incisors  not  strongly  grooved.    Toothrows  widely  divergent 

posteriorly. 

External  form  much  modified  for  life  in  Arctic  regions;  fore- 
claws often  abnormally  thickened;  soles  haired,  the  pads 

vestigial ;  ungual  phalanges  of  manus  lengthened.  Lemmus 

External  form  not  much  specialized;  foreclaws  not  thickened; 
soles  not  heavily  haired,  the  plantar  pads  normal;  ungual 
phalanges  of  manus  not  lengthened.  Myopus 

Lower  incisor  long,  passing  from  lingual  to  labial  side  of  the  molars 
between  the  bases  or  roots  of  M.a  and  M.3,  and  ascending  for  a 
greater  or  lesser  distance  behind  the  molars  to  terminate  within  or 

near  the  condylar  process.  Microtus  Group  (Microti) 
Cheekteeth  rooted  in  adult. 

External  form  extremely  modified  for  underground  life.    M.tl 
strongly  reduced. 

Skull  much  specialized  for  fossorial  life;  incisors  lengthened, 

pro-odont;  infraorbital  foramen  large;  palate  terminating 
posteriorly  with  median  spinous  process  converted  into 

sloping  septum  between  posterolateral  pits;  foreclaws  not 
specially  enlarged.    Lower  incisor  root  forming  prominent 
process  on  mandible.  Ellobus 

Skull  little  modified;  incisors  moderate;  infraorbital  foramen 

normal;  palate  terminating  posteriorly  as  a  simple  shelf; 
foreclaws  extremely  enlarged.  Lower  incisor  root  forms 
no  process  on  mandible.  Prometheomys 

External    form    not    modified    for    underground  life.    I\I.il   not 

strongly  reduced. 
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External  form  much  specialized  for  aquatic  life;  tail  higher  than 

wide,  laterally  compressed.   Swimming-fringes  of  feet  con- 
spicuous.   Skull  extremely  massive  and  angular.         Ondatra 

External  form  not  specialized  for  aquatic  life. 

Posterior  palate  terminating  as  a  simple  transverse  shelf. 
Clethriono.mys 

Posterior  palate  not  terminating  as  a  simple  transverse  shelf, 
the    median   spinous    process   present,    converted   into 

sloping  septum  between  posterolateral  pits. 

Supraorbital  ridges  fusing  to  form  a  median  intcrorbital 
crest,  in  adult.    Bullae  much  enlarged.    Inner  folds 

of  lower  molars  not  conspicuouslv  larger  than  outer 
folds.  DOLOMYS 

Supraorbital  ridges  not  fusing  in  adult  to  form  median 
interorbital  crest.  Bullae  not  much  enlarged.  Inner 

folds  of  lower  molars  very  deep,  the  outer  folds 
obsolete.  Phenacomys 

Cheekteeth  evergrowing. 

E.xternal  form  considerably  modified  for  aquatic  life.    (M.i  lower 
with  five  closed  triangles.)  Neofiber 

External    form    not    or    rarely    showing    modifications    towards 
aquatic  life.    If  so  (some  forms  of  Arvicola),  M.i  lower  with 
three  closed  triangles. 

Posterior  palate  terminating  as  a  simple  transverse  shelf,  the 

median  spinous  process,  when  present,  never  with  its  tip 
connected  with  the  inner  borders  of  the  posterolateral  pits. 

Cheekteeth  without  long-drawn-out  appearance,  less  angular, 
the  re-entrant  folds  not  widclv  open.    So  far  as  known, 

supraorbital   ridges   not  fusing  to  form  median  inter- 
orbital crest. 

External    form   considerablv   modified   for   life    in   Arctic 
climate.     First  and  second  lower  molars  with  closed 

triangles.  AscmzoMYS 

External     form     generalized.    (Pectoral     mammae     sup- 
pressed.)   First   and  second   lower   molars   normally 

without  closed  triangles. 

Skull  less  angular,  with  temporal  ridges  widely  separated. 

M.3  (upper)  relatively  simple.    A  tendency  present 

(not  constant)  for  M.i  and  'SI. 2  (upper)  to  be  more 
complex  than  is  normal.  I'^othenomys 

Skull  more  angular,  with  temporal  ridges  less  widelv 

separated.  ]M.3  (upper)  lengthened  and  complex. 
(M.I  and  M.2  normal.)  Anteliomys 



MICROTINAE  SS3 

Cheekteeth  more  angular,  with  long-drawn-out  appearance 
caused    by    widely    open    folds.    (Pectoral    mammae 

present.) 
Supraorbital   ridges   not   fusing   to   form   an   interorbital 

crest.    Lower  cheekteeth  usually  with  closed  triangles. 

Bullae  large ;  external  form  not  specialized  for  under- 
ground life.  Alticola 

Supraorbital  ridges  fusing  to  form  an  interorbital  crest. 
Lower  cheekteeth  usually  without  closed  triangles. 
Bullae  small,  reduced.    External  form  considerably 

specialized  for  fossorial  life.                                HvpawcRlus 

Posterior  palate  terminating  with  the  median  spinous  process 

converted   into   a   sloping  septum   between   the   postero- 
lateral pits,  the  inner  borders  of  these  pits  always  con- 

tinuous with  the  tip  or  sides  of  the  median  process. 

External  form  highly  modified.  Lemming-like,  with  much 
reduced  ears  (which  are  concealed  in  the  fur),  and  much 
reduced   tail.    Cheekteeth   with   re-entrant   folds   more 

widely  open  than  is  usual.    Bullae  and  mastoids  much 
enlarged,  the  latter  tending  to  show  in  superior  aspect 
of  skull.    Supraorbital  ridges  strong,  but  not  fused  in  the 
interorbital  region.    ALi  and  I\L2  with  traces  of  extra 

complexities  between  the  main  inner  folds.    (M.i  lower 
with  five  closed  triangles.)  Lagurus 

External   form   not   or   less   specialized;    ear   less   reduced. 
Cheekteeth  normally  with  the  folds  less  widely  open. 
Bullae  and  mastoids  usually  not  extremely  enlarged,  the 
mastoids  not  conspicuous  in  superior  aspect  of  skull, 

excepting  Blanfordimxs  (supraorbital  ridges  absent,  ̂ LI 

lower  with  three  closed  triangles,  form  generalized,  com- 
pare Lagurus).    M.I   and  M.2  without  traces  of  extra 

complexities  between  the  main  inner  folds,  normally. 

Auditory  bullae  and  mastoids  abnormally  enlarged,  the 

latter  showing  prominently  in  superior  aspect  of  skull. 

Supraorbital   ridges   (apparently)   untraceable.    (^LI 
lower  with  three  closed  triangles.)                Bl.\nfordimys 

Auditory  bullae  and  mastoids  not  extremely  enlarged,  the 
latter  never  showing  prominently  in  superior  aspect 
of  skull.    Supraorbital  ridges  present. 

Third  lower  molar  with  closed  triangles.    (First  lower 
molar  with  number  of  closed  triangles  said  to  vary 

individually;  inguinal  mammae  absent  or  function- 
less;  supraorbital  ridges  fused  in  adult.) 

Bullae  smaller;  tail  longer;  \L3  simpler.         Orthriomys 
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Bullae  larger;  tail  shorter;  M.j  more  complex. 
Hekpetomvs 

Third  lower  molar  normally  without  closed  triangles. 

First  lower  molar  with  three  closed  triangles. 

Supraorbital  ridges  widely  separated  in  interorbital 
region  in  the  adult.  External  form  considerably 
modified  for  fossorial  life.  Fourth  and  fifth 

triangles  confluent  with  each  other  in  first 
lower  molar,  and  more  or  less  closed  oif  from 

anterior  loop.  Pitymys 

Supraorbital  ridges  fusing  in  adult  to  form  median 
interorbital  crest. 

Skull  in  adult  massive  and  angular,  with  powerful 
median  interorbital  crest,  squamosal  crests, 

and  occipital  region.    Anterior  loop  of  first 
lower    molar    much     reduced.    Externally 

slightly  modified  for  fossorial  life,  sometimes 
also  showing  aquatic  specialization.        Arvicola 

Skull   lighter,    not    massive,    less   angular,   with 
moderate  squamosal  crests,  weaker  occipital 

region,  and  median  interorbital  crest  usually 
less  stronglv  developed. 

External  form  more  modified  for  fossorial  life. 

Anterior  loop  of  first  lower  molar  strongly- 
reduced.  Phaiomys 

External    form    not    specially    modified.    An- 
terior loop  of  first  lower  molar  usually  less 

reduced,    the    fourth    and    fifth    triangles 

typically  confluent,  and  closed  off  from 
anterior  loop  to  a  greater  or  lesser  degree 

(there  appears  to  be  some  variation  in  this 
character). 

Bullae   larger,    and    mastoids   less   inflated; 
braincase  less  deep.  Neodon 

Bullae  smaller,  and  mastoids  larger;  brain- 
case  deeper.  Pedomys 

First  lower  molar  with  four  or  five  closed  triangles. 

Upper    incisors    clearly    grooved;    lower    incisor 
relativelv  short;  M.3  with  only  one  inner  fold. 

Proedromys 

Upper  incisors  normally  plain;  lower  incisor  not 
short;  M.3  with  two  or  three  inner  folds. 
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Externally  considerably  modified  for  fossorial 
life;  foreclaws  larger;  sole  usually  fully 
haired.  Lasiopodomvs 

Externally  not  specially  modified  for  fossorial  life; 
foreclaws  normally  smaller  (if  not,  as  some- 

times in  maiidarinus  group,  sole  naked). 
MiCROTUS 

The  Brachyiarsomys  Group  (Brachytarsomves) 
Cheekteeth  brachyodont,  rooted;  third  lower  molar  not  reaching  down  to 

level  of  lower  incisor. 

Genus  i.    BRACHYT.\RSOMYS,  Gunther 

1875.    BRACHYTARSOMYS,  Giinther,  Proc.  Zool.  Soc.  London,  p.  79. 

Type  Species. — Brachyiarsomys  albicauda,  Gunther. 

Range. — Madagascar. 
Number  of  Forms. — One. 

Characters. — This  genus,  as  already  indicated,  is  provisionally  included 
in  the  Rlicrotinae.  Hinton  (Monograph  of  Voles  and  Lem- 

mings, p.  120)  states,  "The  Vole-like  Brachyiarsomys  is  generally  regarded  as  a 
fossorial  modification  of  the  Nesomvinae  in  which  the  cheekteeth  have  acquired 
a  strikingly  Microtine  general  appearance,  although  they  are  far  more  brachv- 
odont  than  in  any  known  Vole ;  .  .  .  the  skull  under  the  influence  of  fossorial 

habits  and  of  jaw-muscles,  which  have  developed  exactly  as  in  some  of  the  higher 
Voles,  has  become  almost  the  counterpart  of  that  of  Arvicola  or  Microtus  in 
the  advanced  position  of  the  orbit,  the  structure  of  the  infraorbital  canal,  the 
zygomatic  arch,  the  form  and  course  of  the  temporal  ridges  (which  fuse  in  front 
to  form  an  interorbital  crest),  and  the  flattening  of  the  braincase.  Although 
.  .  .  modified  in  much  the  same  manner  as  the  higher  Voles,  the  cheekteeth  are 
already  too  reduced  and  the  skull  is  too  highly  specialized  for  the  genus  to  be 
considered  as  representing  the  ancestor  common  to  all  Microtinae;  but  that  it 
has  descended  from  that  ancestor  there  can  be  little  doubt,  and  it  may  perhaps 
be  necessary  later  on  to  transfer  Brachyiarsomys  from  the  Nesomvinae  to  the 

Microtinae." 
Most  of  the  essential  features  of  the  skull  are  described  in  this  quotation. 

Specially  to  be  mentioned  is  the  fact  that  the  interorbital  ridges  fuse  to  form  a 
weak  median  crest.  The  squamosal  crests  are  scarcely  marked.  The  infra- 

orbital foramen  is  as  in  normal  Microtinae,  but  the  zygomatic  plate,  though 
strongly  tilted  upwards,  appears  less  broadened  than  is  usual  in  the  group. 
Jugal  thick  and  long.  Palate  posteriorly  not  raised,  and  differing  from  normal 
Microtinae;  it  is  quite  unmodified,  and  more  as  in  Murinae  or  Cricetinae. 
Pterygoid  fossae  shallow.  Bullae  small.  Palatal  foramina  of  medium  length, 
well  open. 
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M.I  with  two  outer  folds,  the  sccdiid  deep,  and  with  two  inner  folds,  the 
posterior  of  which  nearly  meets  tiie  front  outer  one.  A1.2  with  two  outer,  two 
inner  folds  originally;  the  second  outer  one  tends  to  cut  right  across  the  tooth 
and  divide  it  into  two  parts.  M.3  the  smallest  tooth  (another  difference  from 
normal  Microtinae);  with  two  outer,  one  inner  folds.  Lower  teeth:  M.i  with 
three  inner,  two  outer  folds;  M.2  with  two  folds  each  side;  M.3  with  two  outer, 

one  inner  folds.  Usually  there  is  an  isolated  island  present  in  the  front  part  of 
M.i. 

Size  relatively  large;  head  and  body  250  mm.  or  perhaps  more.  Ilindfoot 
with  long  fifth  digit;  the  three  central  digits  subequal  and  longer;  claws  quite 
prominent.  Ear  small.  Tail  not  reduced,  subequal  in  length  to  head  and  body, 
or  perhaps  slightly  longer  than  this  measurement,  moderately  or  well  haired; 
fur  soft. 

Forms  seen:  albicauda. 

\ast  of  N..\,mku  Forms 

(References  and  type  localities  for  all  forms  of  Microtinae  are  the  work  of 

Mr.  C;.  W.  C.  Iloh.)" 
!.    liR.\CHY'l'.\RSOMYS  ALBICALD.A,  Guntlur 

1875.    Proc.  Zonl,  Soc.  London,  p.  80. 
Madagascar,  between  Tamantavc  and  Murundava. 

The  Lemiuus  Group  (Lcmmi) 

"Lower  incisor  short,  its  alveolus  not  extending  iiaekwards  to  M.3,  lingual 

to  molars  throughout."    (Cheekteeth  evergrowing.) 

Genus  2.    DICROSTONYX,  Gloger 

1841.    DiCROSTONVX,  Gloger.  Hand.  u.  Hilfsbuch.  Naturgesch.  i,  pp.  xxxi,  97. 
1855.    MisoTHERMUS,  Hensel,  Zeitschr.  deutsch.  Gcol.  Gesellsch.  7,  p.  492.      {Myodes 

torquatuSy  Pallas.) 

Type  Species. — "An  American  species,  probably  Miis  hudsonius,  Pallas." 

R.J^NGE. — Arctic  regions  of  Russia,  Siberia,  and  Canada,  from  the  east  coast 
of  the  White  Sea  eastwards  to  Anadyr  region,  and  Novaya  Zemlya, 

New  Siberian  Islands  and  other  islands  to  the  north  of  Siberia;  Spitzbergen(?). 
In  America,  from  Alaska  to  Labrador,  and  Greenland;  also  certain  islands  off 
Alaska. 

Number  of  Forms. — Ten. 

Characters. — Skull  with  extremely  prominent  peglike  squamosal  crests 
which  jut  out  each  side  to  an  abnormal  degree;  supraorbital 

ridges  powerful  but  apparently  not  fusing  in  interorbital  region;  zygomatic 
plate  extremely  broadened,  and  intraorbital  foramen  small,  as  is  normal  in  the 

subfamily.  Palate  "differing  from  that  of  Micro! us  chiefly  in  the  extension 
further  forwards  of  the  mesopterygoid  fossa  and  in  the  shortness  and  free 
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termination  of  the  postpalatal  median  septum,  which  is  here  represented  merely 

by  a  short  median  spine."  Palatal  foramina  long,  well  developed.  Bullae  of 
medium  size,  spongy-  within.  Cheekteeth  evergrowing  and  complex.  M.i 
with  anterior  loop,  five  alternating  triangles,  and  usually  an  extra  vestigial 
posteroexternal  one  also.  AI.2  with  anterior  loop,  two  outer,  two  inner  triangles, 
and  usually  the  vestigial  posteroexternal  one,  as  in  M.i.  Minute  posterointernal 
angles  or  their  remnants  may  also  be  present  in  M.i  and  M.2.  M.3  with  anterior 

loop,  four  alternating  closed  triangles,  and  a  long  or  moderate  posterior  loop; 
the  folds  in  this  tooth  are  three  each  side. 

In  I),  hudsutiius,  the  posterointernal  vestigial  angles  in  M.i  and  M.2  are 
absent;  the  remaining  species  have  on  this  account  been  subgenerically  separated 
as  Misot/iermiis  by  G.  M.  Allen;  this  division  is  not  considered  valid  by  Hinton 

(p.  147),  and  the  character  appears  to  be  too  slight  on  which  to  base  subgeneric 
names.  Lower  molars:  M.i  with  posterior  loop,  seven  alternating  closed 
triangles  (four  inner,  three  outer),  and  a  relatively  complex  anterior  loop.  M.2 
with  posterior  loop  and  four  alternating  triangles;  M.3  like  M.2;  these  teeth  may 
also  have  vestigial  anterior  triangles  present,  each  side. 

External  form  much  modified  for  life  in  Arctic  climates.  Plantar  pads 
vestigial.  Ear  almost  suppressed.  Fur  extremely  thick.  Tail  shorter  than 

hindfoot,  fully  haired;  feet  much  broadened,  heavily  haired;  limbs  short.  Mam- 

mae 2 — 2  =  8.  Forefoot  with  the  centre  two  digits  bearing  enormously  thick 
heavy  almost  antler-like  claws,  which  are  doubled  in  winter.  Hinton,  quoting 

Coues,  states,  "in  spring  and  early  summer  these  claws  (3  and  4)  do  not  appear 
very  different  from  those  of  Myodes  {=Lemmus),  though  averaging  larger,  more 
bulbous  at  base  underneath,  with  the  terminal  portion  slenderer,  straighter 
and  sharper.  This  bulbous  portion  underneath  grows  out  simultaneously  with 
increase  in  length  and  amount  of  the  curvature  of  the  main  portion  of  the  claw, 

until  it  equals  or  even  exceeds  the  length  of  the  latter,  and  is  quite  as  stout,  or 
even  stouter,  being  somewhat  broad  and  padlike.  .  .  .  The  claw  then  looks 
like  nearly  two  claws,  one  underneath  the  other.  The  pad  would  then  seem  to 
gradually  sever  its  connection  with  the  main  claw  by  progressive  increase  of  the 
constriction  marked  by  the  lateral  groove  and  terminal  notch,  as  well  as  by 

loosening  at  the  base,  ...  it  is  finally  lost."  I  have  seen  nothing  like  this 
structure  elsewhere  in  the  entire  Order.  Hindclaws  relatively  long,  but  not 
abnormal.    The  members  of  this  genus  turn  white  in  winter. 

Forms  seen:  groenlandicus,  hiidsonius,  richardsojti,  rubricatiis,  torquatus. 

All  Palaearctic  forms  are  regarded  as  of  one  species  only  by  Vinogradov. 

List  of  Named  Forms 

1.  DICROSnjNYX  TO[<QUATUS  TORQUATUS,  Pallas 

1779.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  77. 
Region  of  mouth  of  River  Obi,  N.-W.  Siberia. 
Synonym;   lenensis,   Pallas,  1779,  Nov.  Sp.  Quad.  Glir.  Ord.  p.  195. 

Siberia. 

2.  DICROSTONYX  TORQUATUS  UNGULATUS,  von  Bacr 

1841.    Von  Baer  &  Hclmersen,  Beitrage,  4,  p.  283. 
Novaya  Zemlya. 
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,1.    DICROSTON^'X  TORQUATUS  CHIONOPAES,  G.  M.  Allen 
1914.     I'roc.  New  England  Zool.  Club.  5,  p.  62. 

Xijni  Kolymsk,  Kolyma  River,  N.-E.  Siberia. 

4.  DICRO.STONYX  RUBRICATUS  RUBRICATUS,  Richardson 
1839.     Zool.  Capt.  Beecheys  Voyage,  p.  7. 

Shore  of  liehring  Strait,  Alaska. 
Synonym:  nelsoni,  Merriam,  iqoo,  Proc.  Washington  .Acad.  Sci.  2,  p.  25. 

Norton  Sound.  Alaska. 
alascensis.  Stone,  1900,  Proc.  ,Acad.  Sci.  Philadelphia,  p.  37. 

Point  Barrow,  Alaska. 

5.  DICROSTONYX  RUBRICATUS  RICHARDSON!,  Merriam 

1900.    Proc.  Washington  Acad.  Sci.  2,  p.  26. 
Fort  Churchill,  west  shore  Hudson  Bay,  Keewatin,  Canada. 

h.    DICROSTONYX  RUBRICATUS   UNALASCENSIS,  Mernam 

igoo.    Proc.  Washington  Acad.  Sci.  2,  p.  25. 
Unalaska,  Alaska. 

7.  DICROSTONYX  RUBRIC.ATLS  STEVENSONI,  Nelson 
1929.    Proc.  Biol  Soc.  Washington,  XLII,  p.  145. 

Umnak  Island,  .Alaska. 

8.  DICROSTONYX  EXSUL,  G.   M.  Allen 

1919.    Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LXII,  p.  532. 
St.  Lawrence  Island,  Behring  Sea,  Alaska. 

9.  DICROSTONYX  GROKNLANDICUS,  Traill 

1S23.    Scoresby's  Joum.  Voy.  Northern  Whale-fishery,  p.  416. 
Jameson's  Land,  Greenland. 

10.  DICROSTON\->:  HUD.SONIUS,  Pallas 
1779.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  208. 

Labrador,  probably  the  east  coast,  Canada. 

Genus  3.    SYNAPTOMYS,  Baird 

1857.    Synaptomys,  Baird,  Mamm.  North.  .Amer.  p.  558. 
1894.    -MiCTOMVS,   True,   Proc.   U.S.   Nat.   Mus.   XVII,   p.    242.    (Mictoniys  innuitiis. 

True.)    Valid  as  a  subgenus. 

Type  Species. — Synaptomys  cooperi,  Baird. 

R.'VNGE. — North  America:  "from  the  northern  edge  of  the  Lower  Austral 
zone  in  Virginia  (Dismal  Swamp),  and  Kansas  nortiiwards  to 

.Alaska,  Mackenzie,  and  Labrador"  (Hinton).  Typical  Synaptomys  appears  to 
range  mostly  in  the  Eastern  U.S.A.,  from  Minnesota  and  Arkansas  eastward  to 
New  York,  and  North  Carolina;  subgenus  Mktomys  from  Alaska,  Mackenzie, 
British  Columbia,  Alberta,  and  also  Quebec,  Labrador,  Ungava,  New  Brunswick, 
and  North-east  U.S.A. 

Number  of  Forms. — Twelve. 

Characters. — The  supraorbital  ridges  fuse  to  form  a  median  interorbital 
crest  in  the  adult.    Squamosal  crests  well  developed;  rostrum 
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very  thick;  infraorbital  foramen  normal.  Upper  incisors  extremely  broad, 

prominently  grooved.  Bullae  very  large.  Posterior  palate  nearly  as  in  Microtus. 
Palatal  foramina  relatively  large.  Upper  cheekteeth  with  wide  folds,  these  partly 
tilled  with  cement;  the  outer  folds  much  deeper  than  the  inner  ones.  M.i 
with  two  folds  each  side,  the  triangles  more  or  less  closed;  M.2  with  two  outer, 

one  inner  folds;  M.3  composed  of  four  transverse  loops,  these  separated  by  two 
outer  folds,  and  one  inner  one,  which  is  placed  posteriorly,  separating  the  third 
and  fourth  loops.  Lower  first  molar  with  posterior  loop,  three  closed  triangles 
(one  outer,  two  inner),  and  anterior  loop;  M.2  with  posterior  loop,  two  closed 
triangles,  and  anterior  loop;  M.3  more  or  less  like  M.2.  The  inner  folds 
are  deeper  than  the  outer  ones.  Lower  part  of  mandible  broad,  well  ridged. 
External  form  not  highly  specialized.  Plantar  pads  6.  Ear  reduced.  Sole  not 
heavily  haired ;  tail  longer  than  hindfoot.  Mammae  (Subgenus  Synaptomys), 
I — 2=6. 

In  subgenus  Mictomys,  there  are  no  closed  triangles  in  the  lower  molars, 

M.I  being  formed  of  four  transverse  loops,  RL2  and  M.3  being  formed  of  three; 

the  palate  has  a  well-developed  spinous  process  behind  (this  less  developed  in 

Synaptomys  s.s.),  and  the  mammary  formula  is  2 — 2=8.  The  rostrum  is 
less  thickened;  the  incisors  are  more  slender,  and  with  the  groove  less 
well  defined. 

Synaptomys  differs  from  Lemmus  in  the  less  specialized  external  form  and 
the  more  specialized  posterior  palate;  from  Myopiis  in  the  more  specialized 

palate  and  the  grooved  incisors;  and  from  Dicrostonyx  by  the  much  more  sim- 
plified molars,  and  lack  of  abnormal  external  specializations. 

Forms  seen :  horealis,  cooperi,  fatiius,  gossei,  tvrangeli. 

The  genus  has  been  revised  by  Howell,  North  American  Fauna,  no.  i;o, 
1927.    Only  two  species  are  now  regarded  as  valid. 

List  of  Named  Forms 

Subgenus  Synaptomys,  Baird 

1.  SYN-^VPTOMYS  COOPERI   COOPERI,  Baird 
1857.    Mamm.  N.  America,  p.  558. 

Locality  unknown ;  probably  northern  New  Jersey. 
Synonym:  fatuiis.  Bangs,  1896,  Proc  Biol.  Soc.  Washington,  X,  p.  47 

Lake  Edward,  Quebec. 

2.  SYNAPTOMYS  COOPERI  STONEI,  Rhoads 

1893.    Amer.  Naturalist,  27,  p.  53. 

May's  Landing,  Atlantic  County,  New  Jersey. 

3.  SYNAPTOMYS  COOPERI  HELALETES,   Merriam 

1896.    Proc.  Biol.  Soc.  Washington,  X,  p.  59. 
Dismal  Swamp,  Norfolk  County,  Virginia. 

4.  SYNAPTOMYS  COOPERI   GOSSII,  Coues 

1877.    Monogr.  N.  .Vner.  Rodentia,  Muridae,  p.  235. 
Neosho  Falls,  Woodson  County,  Kansas. 
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Subgenus  Mictomvs,  True 

5.  SYNAPTOMYS  BOREALIS  BORKALIS,  Richardson 
1828.    Zool.  Journ.  3,  p.  517. 

Fort  Franklin,  Great  Bear  Lake,  Mackenzie,  Canada. 
Synonym:  buUatus,   Preble,    1902,   Proc.   Biol.   Soc.   Washington   XV, 

p.  181.    Mackenzie. 

6.  SYNAPTOMYS  BOREALIS  ARTEMISIAE.  Anderson 

1933.    Bull.  Nat.  Hist.  Mus.  Canada,  no.  70,  p.  104. 
Stevenson  Creek,  south-west  of  Princeton,  British  Columbia. 

7.  SYN.APTOMYS  BOREALIS   DAI. I, I,  Merriam 
1896.     Proc.  Biol.  Soc.  Washington,  X,  p.  62. 

Nulato,  Alaska. 
Synonym;    andersoiu,  Allen,  1903,  Bull.  Amer.  Mus.  Nat.  Hist.  XIX, 

p.  554.    Level  Mountain,  N.  British  Columbia. 
8.  SYNAPTOMYS   BOREALIS  WRANGELI,   Mcrriam 

1S96.    Proc.  Biol.  Soc.  Washington,  X,  p.  63. 
Wrangel,  .Alaska. 
.Synonym:   truei,  Merriam,  i8g6,  Proc.  Biol.  Soc.  Washington,  X,  p.  62. 

Skagit  Valley,  Washington. 

9.  SYNAPTOMYS  BOREALIS  CHAPMANT,  AIIlh 
Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  555. 

Glacier,  Selkirk  Range,  British  Columbia. 

I.    SYNAPTOMYS  BOREALIS   INNUITUS.  Truu 

1894.    Proc.  U.S.  Nat.  Mus.  XVH,  243. 
Fort  Chimo,  Ungava,  Canada. 

.    SYNAPTOMYS  BOREALIS  MEDIOXIMLS.  Bangs 
Proc.  New  Engl.  Zool.  Club,  2,  p.  40 

L'Anse  de  Loup,  Strait  of  Belle  Isle,  Labrador. 
;.    SYN-\PTOMYS  BOREALIS  SPHAGNTCOLA,   Preble 

Proc.  Biol.  Soc.  Washington,  XIII,  p.  43. 
Fabyans,  Coos  County,  New  Hampshire. 

Genus  4.    MYOPUS,  Miller 

igio.    Myopus,  Miller,  Smiths.  Misc.  Coll.  LII,  p.  497. 

Type  Species. — Myodes  sc/iisticolor,  Lilljeborg. 

Range. — Palaearctic:  fir  forests  of  Northern  Eurasia,  from  Norway  and 
Sweden  across  Russia  and  Siberia  to  the  Sea  of  Okhotsk;  and 

recorded  from  Northern  Mongolia.  Known  from  Finland,  North-west  Euro- 
pean Russia  (Karelia);  Siberian  Altai,  Sayansk  Mountains,  area  surrounding 

Lake  Baikal,  Ussuri  district,  Aian  on  Okhotsk  Sea,  River  Kolyma  (North-east 
Siberia),  etc. 

Number  ok  Forms. — Five. 

Characters. — Like  Lemmus  (below),  but  external  form  little  specialized; 

plantar  pads  not  reduced;  sole  not  heavily  haired.    "Ungual 
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phalanges  of  manus  normal,  much  shorter  than  first  and  second  phalanges 
combined;  metacarpals  of  third  and  fourth  digits  slightly  longer  than  the 

phalanges"  (Miller).  The  differences  in  the  skeleton  of  the  manus  between  this 
genus  and  Leinmus  are  figured  by  Miller,  Catalogue  Mammals  Western  Europe, 

1912,  p.  611. 
External  form  not  highly  specialized;  size  small;  ear  reduced,  but  not  abnor- 

mally so;  fur  thick.  Mammae  2 — 2=8.  Plantar  pads  6.  Palmar  pads  reduced 
to  4.    Tail  very  short,  well  haired. 

Skull  massive,  with  widely  spreading  zygomata,  great  interorbital  con- 
striction, heavy  squamosal  crests,  and  fused  interorbital  ridges.  Bullae  very 

large.  Toothrovvs  widely  divergent  posteriorly.  Posterior  palate  as  in  Lemmus. 
Dentition  as  in  Lemmus. 

Forms  seen :  schisticolor,  saianicus. 

All  named  forms  are  regarded  as  subspecies  of  the  type  by  Vinogradov. 

List  of  Named  Forms 

1.  iMYOPUS  SCHISTICOLOR  SCHISTICOLOR,  Lilljeborg 

1844.    Ofversigt.  Kongl.  Vets.  Akad.  Forh.  Stockholm  (1843),  p.  65. 
Near  Lillehammer,  Mjosen,  Gudbrandsdal,  Norway. 

2.  MYOPUS  SCHISTICOLOR  IMORULUS,  Hollister 

igi2.    Smiths.  Misc.  Coll.  LX,  no.  14,  p.  i. 
Tapucha,  Altai  Mountains,  Siberia,  125  miles  south-east  of  Bijsk. 

3.  MYOPUS  SCHISTICOLOR  SAIANICUS,  Hinton 

1912.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  343. 
Syansk  Mountains,  100  miles  west  of  Lake  Baikal,  Central  Asia. 

4.  MYOPUS  SCHISTICOLOR  MIDDENDORFFI,  Vinogradov 
1922.    Ann.  Mas.  Zool.  Acad.  Sci.  Russ.  23,  pp.  374,  512. 

Aldoma  River,  near  Ayan,  Sea  of  Okhotsk. 

5.  MYOPUS  SCHISTICOLOR  THAYERI,  G.  M.  Allen 

1914.    Proc.  New.  Eng.  Zool.  Club,  5,  p.  58. 

Nijni  Kolymsk,  Kolyma  River,  N.-E.  Siberia. 

Genus  5.    LEMMUS,  Link 

1795.    Lemmus,  Link,  Zool.  Beytr.  I,  pt.  2,  p.  75. 
1811.    Myodes,  Pallas,  Zoogr.  Rosso-Asiat.  i,  p.  172. 
l8n.    Hypudaeus,  Illiger,  Prod.  Syst.  Mamm.  et  Avium,  87-88. 

Type  Species. — Mus  lemmus,  Linnaeus. 

R.\NGE. — Northern  part  of  Holarctic  region:  from  Scandinavia,  Northern 
Russia  and  Siberia  to  Kamtchatka,  and  from  Pribilof  Islands  and 

Alaska  across  North  America  to  the  western  side  of  the  Hudson  Bav,  and  Baffin 

Land.  Occurs  in  Novaya  Zemlya,  and  New  Siberian  Islands.  The  lemmus 

group  occurs  in  Norway  ("during  seasons  of  abnormal  increase  the  animals 
wander  to  the  extreme  south  of  Norway"  (Miller)),  Sweden,  Finland,  and  Kola 
Peninsula,  Russia.  The  other  species  occur  from  the  \\Tiite  Sea  across  Northern 

Russia  and  Siberia  to  Kolyma,  Anadyr  region,  Kamtchatka,  etc.,  south  to  upper 
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reaches  of  River  Seia,  a  tributary  of  the  Amur,  and  to  Verhoiansk  Mountains 
(Vinogradov);  also  Alaska,  Mackenzie,  Alberta,  British  Columbia,  Baffin  Land. 

Number  of  Forms. — Fifteen. 

Characters. — Skull  exceptionally  massive,  with  extreme  interorbital  con- 
striction, the  ridges  fused  into  a  sharp  median  interorbital 

crest.  Zygomata  widely  divergent.  Squamosal  crests  and  lambdoid  crest 
prominent;  interparietal  large.  Infraorbital  foramen  as  usual  in  the  group; 
zygomatic  plate  extremely  broad  and  strong.  Palate  terminating  posteriorly 
as  a  transverse  shelf,  usually  with  a  small  median  spinous  process.  Toothrows 
widely  divergent  posteriorly.  Bullae  large.  Incisive  foramina  long,  very  narrow. 

Upper  cheekteeth:  M.i  with  anterior  loop,  four  alternating  closed  triangles,  the 
outer  folds  deeper  than  the  inner  ones;  M.2  with  anterior  loop,  three  closed 

triangles,  two  external,  one  internal;  M.3  with  two  folds  each  side,  the  antero- 
internal  one  level  with  the  posteroexternal  one,  and  nearly  meeting  it;  the  tooth 

composed  more  or  less  of  four  transverse  loops.  Upper  incisors  sometimes  with 
traces  of  a  groove. 

Lower  molars:  M.i  with  a  posterior  loop,  three  closed  triangles,  and  anterior 

loop  which  has  a  small  fold  in  it  each  side;  M.2  with  posterior  loop  and  four 
alternating  triangles;  M.3  with  posterior  loop,  two  alternating  closed  triangles, 
and  an  anterior  loop.    Mandible  broad,  powerfully  ridged. 

External  form  considerably  specialized  for  life  in  .\rctic  climates;  form 

heavy,  thickset;  plantar  pads  vestigial;  sole  heavily  haired.  Limbs  short;  tail 
shorter  than  hindfoot;  car  much  reduced.  Mammae  2 — 2  =  8.  Fur  thick,  Fore- 
claws  prominent,  sometimes  extremely  thick  and  reminiscent  of  those  of 

Dicrostonyx  when  in  single  condition.  One  form,  />.  c,  iwrosihinciis,  turns  white 
in  winter. 

"Metacarpals  of  third  and  fourth  fingers  much  shorter  than  phalanges; 
ungual  phalanges  of  manus  greatly  enlarged,  slightly  longer  than  the  first  and 

second  phalanges  combined"  (Miller)  (compare  Myopus).  The  remarkable 
migratory  habits  of  the  type  species  are  well  known. 

Forms  seen:  heholus,  letiiiniis,  iiigripes,  oheiisis,  triiiiucronalus. 

Two  groups  are  recognizable,  as  indicated  by  Hinton  :  the  leinnnis  group, 
containing  only  the  type  species,  which  has  a  highly  specialized  black  and  yellow 
coloured  pattern,  and  the  obensis  group,  containing  the  remainder,  with  a  less 
attractive  more  sober  coloration,  though  usually  more  brightly  coloured  than 
most  Microtinae.  I  have  followed  the  classification  of  Vinogradov  regarding 

the  species  recognizable  in  the  U.S.S.R.  Hinton  suggests  that  all  forms  of  this 
group  may  later  be  regarded  as  races  of  the  earliest  named  form. 

List  of  Named  Forms 

Icmiiius  Group 

I.    LKMMLS   l.HMMUS,  Linnaeus 
175s.    Syst.  Nat.  loth  ed.  i,  p.  59. 

Mountains  of  Lappniark,  Sweden. 

Synonym:  horciilis,  Nilsson,  1S20,  Skand.  I'aun.  i,  1S5. 
noriegiais,  Desmarest,  1822,  Manim.  2,  p.  2S7. 



1-n..  4'-     Lemmls  lkmmls,   Linnaeus. 

Ununh^T^''""'  """"  '"'"'"       '  '""'"  "^^^  ""  '^  ̂"""  "'"•""•  MonoJ^Ph  of  Voles  and Belotc — Cheekteeth  x  9. 
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obeiisis-triiniicroiiatiis  Group 
z.    LEMMUS  OBENSIS  OBENSIS,  Brants 

1S27.    Het.  geslacht  d.  Muizen,  p.  5S- 
Mouth  of  River  Ob,  Siberia. 
Synonym:    tiiigratoriiis,  Lichtenstein,  1823,  Eversmanns  Reise,  p.  123. 

btiiigci,  Vinogradov,   1924,  Ann.  Mag.  Nat.  Hist,  g,  XIV, 
p.  189.    Mouth  of  Lena  River. 

minor,  Pallas,  181 1,  Zoogr.  Rosso-Asiat.  i,  173. 

3.  LEMMUS  OBENSIS  NOVOSIBIRIC'US,  Vinogradov 
1924.  Ann.  Mag.  Nat.  Hist.  9,  XIV,  p.  187. 

Kotelmy  and  Liakhov  Islands,  N.-E.  Siberia. 
4.  LEMMUS  CHRYSOGASTER  CHRYSOGASTER,  Allen 

1903.  Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  153. 
Gichiga,  west  coast  of  Okhotsk  Sea,  Siberia. 

5.  LEMMUS  CHRYSOGASTER  FLA\ESCEXS,  Vinogradov 
1925.  Ann.  Mus.  Zool.  Acad.  Sd.  U.S.S.R.  p.  62. 

Kamtchatka. 

6.  LEMMUS  CHRYSOGASTER  P.A.ULUS,  G.  M.  Allen 

1914.    Proc.  New  Eng.  Zool.  Club.  5,  p.  60. 
Kalaschovvo,  Kolyma  River,  N.-E.  Siberia. 

7.  LEMMUS  AMURENSIS  AMURENSIS,  Vinogradov 
1924.    .Vnn.  Mag.  Nat.  Hist.  9,  XIV.  p.  186. 

Pikan,  on  the  Zeya  River,  a  tributary  of  the  Amur  River,  E.  Siberia. 

8.  LEMMUS  AMURENSIS  OGNEVI,  Vinogradov 

1933.    Tabl.  Analyt.  Faun.  U.R.S.S.  10,  Mamm.  Rongeurs,  p.  58. 
Verhoiansk  Mountains,  E.  Siberia. 

9.  LEMMUS  NTGRIPES,  True 

1894.    Proc.  U.S.  Nat.  Nus.  XVII,  p.  242. 
St.  George  Island,  Pribilof  Islands,  Alaska. 

10.  LEMMUS  ALASCENSIS,  Merrlam 

1900.    Proc.  Washington  Acad.  Sci.  2,  p.  26. 
Point  Barrow,  Alaska. 

Svnonvm:  (?)  albigidaris,  Wagner,  1843,  Schreber's.  Saug.  Suppl.  Ill, 602. 

11.  LEM.Ml  S  YUKONENSIS,  Mcrriam 

1900.    Proc.  Washington  Acad.  Sci.  2,  p.  27. 
Charlie  Creek,  Yukon  River,  Alaska. 

12.  LEMMUS  MINUSCULUS,  Osgood 

1904.  N.  Amer.  Fauna,  no.  24,  p.  36. 
Kakhtul  River,  near  its  junction  with  Malchatna  River,  Alaska. 

13.  LEMMUS  TRIMUCRONATUS,   Richardson 

1825.    Joum.  Parry's  Second  Voy.  .App.  p.  309. Shores  of  Point  Lake,  Mackenzie,  Canada. 

14.  LEMMUS  H1;LV0LUS.  Richardson 
1828.    Zool.  Joum.  3,  p.  517. 

Rocky  Mountains,  Alberta,  Canada;  near  the  headwaters  of  one  of  the 
southern  tributaries  of  Peace  River,  or  between  there  and  the 
Jasper  House  region. 
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15.    LEMMUS  HARROLDI,  Swarth 
1931.    Proc.  Biol.  Soc.  Washington  XLIV,  p.  loi. 

Xunivak  Island,  Alaska. 

The  Microtus  Group  (Microti) 

Lower  incisor  long;  its  alveolus  extending  backwards  at  least  to  base  of 

condylar  process,  lingual  to  M.i  and  j\1.2,  labial  to  M.3. 

Genus  6.    CLETHRIONOMYS,  Tilesius 

1850.    CLETHHioNO\rvs,  Tilesius,  Isis,  II,  p,  28. 

1874.    EvoTO\n'S,  Coues,  Proc.  Acad.   Nat.  Sci.  Philadelphia,  p.  186.    (Mus  rutilus, 
Pallas.) 

igoo.    Craseomys,  Miller,  Proc.  Washington  Acad.  Sci.  2,  p.  87.   {Hypudaeus  rufocanus, 
Sundevall.) 

191 1.    Carvomys,  Thomas,  Abstr.  Proc.  Zool.  Soc.  London,  No.  90,  p.  4.    (Microtus 

{Eothenomys)  inez,  'Thomas=  Clethrionomys  rufocanus  shanseius,  Thomas.) 
1905.    PH.JVULONrvs,  Thomas,  Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  493.    {Evotomys  smithii, 

Thomas  (=^Cletlirio>iomys  rufocanus  smithii).) 

Type  Species. — Mus  rutilus,  Pallas. 

Range. — Holarctic  region.  Europe  including  England,  but  not  Ireland, 
Spain  nor  Greece.  Asia,  including  Asia  Minor,  much  of  China, 

Siberia,  and  Japan.  North  America,  across  Canada  and  United  States,  south  to 
Colorado  and  North  Carolina.  Occurs  in  Arctic  regions  of  both  hemispheres. 

In  Europe  known  from  England,  Scotland,  some  of  the  Hebrides,  Denmark, 
Holland,  Belgium,  France,  Germany,  Sweden,  Finland,  Norway,  Hungary, 

Roumania,  Switzerland,  Italy,  Croatia,  and  European  Russia  "southwards 

approximately  to  the  line  Herson-Dnepropetrovsk-Saratov-Orenburg"  (Vino- 
gradov). In  Siberia,  occurs  throughout  the  northern  portion,  south  to  Altai, 

Dzungaria,  Semirechyia.  In  China,  known  from  Mongolia,  Shansi,  Korea, 

Hupeh,  Manchuria,  Chihli,  Kansu,  and  Szechuan.  In  America,  forms  named 

from  Alaska,  Yukon,  Mackenzie,  L^ngava,  Labrador,  Ontario,  British  Columbia, 
Washington,  Oregon,  Idaho,  the  Dakotas,  California,  Colorado,  New  Mexico, 
North  Carolina,  New  Hampshire,  New  Jersey. 

Number  of  Forms. — Seventy-two  or  perhaps  a  few  more  are  named.  The 
American  species  are  revised  by  Bailey,  Proc.  Biol. 

Soc.  Washington,  XI,  p.  113,  1897;  the  Palaearctic  forms  by  Hinton,  Monograph 
of  Voles  and  Lemmings,  I,  p.  210,  1926;  also  European  forms  by  Miller,  Cat. 
Mamm.  Western  Europe,  1912,  p.  623,  and  Russian  and  Siberian  forms  by 
Vinogradov,  Rodents  of  U.S.S.R.,  1933. 

Char.\cters. — Typically  as  in  rutilus  and  glareolus  groups,  the  skull  is  weak, 
with  poorly  developed  squamosal  crests;  the  supraorbital 

ridges  are  weak  and  widely  separated  in  the  adult;  the  interorbital  constriction 

is  medium,  the  braincase  broad.  In  some  members  of  the  nageri  group,  par- 
ticularly caesarius,  and  in  the  rufocanus  group,  the  ridges  are  more  developed,  and 

tend  to  approach  each  other  in  the  interorbital  region,  the  squamosal  crests  are 

better  developed.    The  ridges  never  fuse  to  form  a  median  interorbital  crest. 



Fig.  42.    Clethrioxomys  glareolus  glareolus,   Schrcbcr. 
B.M.  No.  S.I  1.2.46,  ,^;       3. 

Fig.    43.      C'LETHRIONOMYS    GLAREOLUS    GLAREOLUS,    Sclirebcr. 
B.i\I.  No.  8. II. 2. 46,  J;       3- 
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567 Palatal  foramina  well  developed,  long.  Bullae  relatively  large,  lacking  spongy 
tissue  within  in  living  species.  Zygomatic  plate  and  infraorbital  foramen  normal. 
Palate  ending  posteriorly  as  a  straight  transverse  shelf,  with  no  median  septum; 
posterolateral  pits  present  but  wholly  free  from  the  median  spinous  process  of 
the  palate  when  the  latter  is  present.  Cheekteeth  rooted  in  adult.  Upper 
molars  with  M.i  and  M.2  normal  (i.e.  in  elements  agreeing  with  Microtus 
arvatis);  M.3  with  anterior  loop,  three  triangles  following  it  (sometimes  or  often 
not  fully  closed),  and  a  posterior  loop  with  the  iimer  re-entrant  fold  in  this  either 
absent,  faint,  or  well  developed  according  to  the  species  or  sometimes  the 

Frc.  44.    CLETHRIONOMYS  GiAREOLUS  GLAREOLUS,  Schreber. 
B.M.  No.  S.I  1.2.46,  (J;  X  14. 

individual.  M.3  seems  most  constantly  complex,  of  those  seen,  in  C.  mikado. 
Compared  with  Microtus,  the  molars  appear  remarkable  for  their  general  lack 
of  angularity  in  appearance.  In  C.  rufocanus,  roots  are  developed  in  the  molars 
at  a  later  stage  in  life,  and  the  teeth  at  a  certain  stage  of  wear  appear  more  angular 
than  is  normal.  Owing  to  intermediate  forms,  as  C.  caesarius,  it  is  not  possible 
to  separate  the  rufocanus  group  subgenerically;  the  group  is,  as  indicated  in  the 
above  synonymy,  remarkable  for  the  number  of  generic  or  subgeneric  names  it 
has  collected,  in  some  cases  based  on  the  younger  or  older  specimens,  as  the  case 
may  be,  of  the  same  species.  According  to  Hinton,  C.  rufocanus  further  differs 

from  the  other  species  in  the  fact  that  the  third  lower  molar  is  "noticeably 
displaced  by  the  shaft  of  the  incisor,  and  encapsuled  on  the  lingual  side  of  the 

jaw."    Lower  molars:  M.2  and  M.3  normal  in  elements;  the  triangles  in  M.2 
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may  be  closed  or  open,  in  I\1.3  they  are  not  closed;  M.i  has  a  posterior  loop, 
four  alternating  triangles,  and  an  anterior  loop  with  an  inner  fold;  the  triangles 
may  be  open  or  closed. 

External  form  not  much  modified;  mammae  2 — 2=8;  plantar  pads  6;  tail 
usually  relatively  short,  but  sometimes  exceeding  half  head  and  bodv  length; 
moderately  haired,  or  heavily  so  in  riitlhis  group,  and  apparently  centralis. 
Ear  medium;  digits  normal;  back  usually  red  in  colour.  Ilinton  arranges  the 

Palaearctic  species  in  four  groups,  typiiied  by  glareohis,  nngeri,  rntihis,  and 

riifocantis. 

The  riifocamis  group,  as  indicated  above,  is  clearly  distinct  from  the  re- 
mainder. The  rutilus  group  is  described  as  modified  for  life  in  Arctic  climates, 

with  ears,  limbs,  and  tail  shortened;  the  skull  appears  to  be  near  the  glareohis 
tvpe.  The  nageri  group  is  described  as  being  rather  larger  than  the  glareohis 

species,  with  more  hypsodont  teeth,  and  more  angular  skull;  C.  caesaritis, 
referred  to  this  group  by  Hinton,  appears  a  very  distinct  form.  The  glareohis 
group  is  considered  the  most  primitive  by  Hinton,  characters  mentioned  being 
brachyodonty,  greater  complexity  of  cheekteeth,  weakness  of  jaw  muscles,  small 
size  and  delicacy  of  skull,  small  bodily  size,  etc.  For  further  notes  on  these 

groups  see  Hinton,  Monograph  of  Voles  and  Lemmings,  p.  213.  This  author's 
views  on  the  relationships  of  the  American  forms  are  noted  below. 

Forms  seen:  " alcinous"  alstoni,  amureiisis,  "a?!dersom"  "aqitiliis,"  " bed- 

fordiae"  britannicus,  carolinensis,  ciiesariiis,  centralis,  dazvsoni,  erica,  "  eva," 

frater,  gapperi,  glareohis,  gorkha,  hallucalis,  helveticiis,  "ines,"  istericiis,  italicus, 
jacutensis,  loringi,  "latastei,"  mikado,  "mix,"  "niigitae,"  norregicus,  nageri, 
niiariits,  ochraceiis,  ognevi,  ponticiis,  proteus,  regulus,  reimvaldti,  rufocamis,  rutilus, 
russatus,  saianicus,  shanseius,  skonierensis,  sniithi,  sobrus,  suecicus,  vasconiae, 
Tesamis,  wosnessenskii . 

List  ov  X.^.mfu  Forms 

Palaearctic  Forms 

glareohis  Group 

1.  CI.KTHRIONOMVS  GL.\REOLUS  GL.^REOLUS,  .Schreber 

17S0.    .Schreber.  Saugethiere,  iv,  p.  680. 
Island  of  Lolland,  Denmark. 

Synonym:   minor,  Kerr,  1792,  .-Xnim.  Kingtl.  237. 
fulfils.    Millet,    1S2.S,    Faune     dc     Maine-et-Loire,    I,    40. 

France. 

hercynictis,  Mehlis,  Isis,  87C1,  1S31.    Gennany. 
riifescens,  de  Stlys-Longchanips,  1836,  Essai.    Monogr.  sur 

Campagn.  Environs  Liege,  p.  13.    Belgium. 

rubidus,  BailJon,  1834,  Mem.  Roy.  Soc.  D'Emul.  d'Abbeville, 1S33.  P-  54- 
pratensis,  Cuvier,  Hist.  Nat.  .Mamm.  vii,   1S34.     France. 

2.  CLETHRIONOMYS  GLAREOLLS   BRIT.^NXICUS,   Miller 

igoo.    Proc.  Washington,  Acad.  Sci.  2,  p.  103. 
Basingstoke,  Hampshire.  England. 
Synonym:     riparia,   Yarrell,    1832,   Proc.   Zool.    Soc.    London,   p.    109, 

Essex,  England.    Not  of  Ord. 
pratensis,  Bell,  Hist.  Brit.  Quad.  330,  1837. 



CLETHRIONOMYS  569 

3.  CLETHRIONOMYS  GLAREOLUS  REINWALDTI,  Hinton 

1921.    Ann.  Mag.  Nat.  Hist.  9,  VIII,  p.  128. 
Hapsal,  Estonia. 

4.  CLETHRIONOMY.S  GLAREOLUS  SUECICUS,  Miller 

1900.    Proc.  Washington  Acad.  Sci.  2,  p.  loi. 
Upsala,  Sweden. 

5.  CLETHRIONOMYS  GLAREOLU.S  ISTERICUS,  Miller 

1909.    Ann.  Mag.  Nat.  Hist.  8,  III,  p.  419. 
Bustenari,  Prahova,  Roumania  (Carpathians). 

6.  CLETHRIONO.MYS  GLAREOLUS  HELVETICUS,  Miller 
1900.    Proc.  Washington  .\cad.  Sci.  2,  p.  98. 

Montauban,  Haute-Savoie,  France. 

7.  CLETHRIONO.MYS  GLAREOLUS  SOBRUS,  Montagu 
1923.  Proc.  Zool.  Soc.  London,  p.  867. 

Rescetari,  Nova  Gradisca,  Croatia. 

8.  CLETHRIONOM^-S  GLAREOLUS  SAI.ANICUS,  Thomas 
191 1.    .\nn.  Mag.  Nat.  Hist.  8,  VIII,  p.  759. 

Syansk  Mountains,  100  miles  west  of  Lake  Baikal,  Siberia. 

9.  CLETHRIONOM^'S  GLAREOLUS  RUTTNERI,  Wettstein 
1926.  Anz.  Akad.  Wiss.  Wien.  63,  no.  13,  p.  19. 

Seetal,  near  Lunz,  Lower  Austria. 

10.  CLETHRIONOMYS  GLAREOLUS  OGNEVI,  Serebrennikov 

1927.  Ann.  Mus.  Zool.  Leningrad,  27,  p.  342. 
Samara,  Russia. 

11.  CLETHRIONOMYS  CENTRALIS,  Miller 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  373. 
Koksu  Valley,  Tian-Shan  Mountains. 

nageri  Group 

12.  CLETHRIONOMYS  NAGERI  NAGERI,  Schinz 
1845.    Synops.  Mamm.  2,  p.  237. 

Oberalpsee,  near  Andermatt,  Uri,  Switzerland. 
Synonym:  bicolor,  Fatio,  Rev.  Mag.  Zool.  2nd  ser.  XIV,  257,   1862, 

Switzerland. 

13.  CLETHRIONOM^'S  NAGERI   ITALICUS,  Dal  Piaz 
1924.  Studi  Trentini,  5,  no.  4,  p.  3. 

Brennero,  Alto  Adige,  N.  Italy. 

14.  CLETHRIONOMYS  NAGERI  VES.\NUS,  Hinton 

1926.    Monogr.  Voles  &  Lemmings,  vol.  i,  p.  228. 
Mittelberg,  near  Kaufbeuem,  Bavaria. 

15.  CLETHRIONOMYS  N.^GERI   HAI.I.UCALIS,  Thomas 

1906.    .Ann.  Mag.  Nat.  Hist.  7,  XVIII,  p.  221. 

Santa  Eufemia  d'.Aspromonte,  Calabria,  Italy. 
16.  CLETHRIONOMYS  NAGERI   VASCONIAE.  Miller 

1900.    Proc.  Washington  .Acad.  Sci.  2,  p.  96. 
Montrejeau,  Haute-Garonne,  France. 
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17.    CLETHRIONOMYS  NAGERI   NORVICGICUS,   Milk-i 
1900.    Proc.  Washington  Acad.  Sci.  2,  p.  93. 

Bergen,  Norway. 

iS.    LLETHRIONOMYS  C;()RKA,   .Mnntagu 
1923.  Proc.  Zool.  Soc.  London,  p.  867. 

Zaiesina,  the  Gorski  Kotar,  Croatia, 

ly.    CLETHRIONOMYS  SKOMERENSIS,   Barrett-Hamilton 
1903.    Proc.  R.  Irish  Acad.  p.  316. 

Skomer  Island,  oft'  coast  of  Pembrokeshire,  Wales. 
20.  CLETHRIONOMYS  AI.STONI,  Barrett-Hamilton  &  Hinton 

1913.     Ahstr.  Proc.  Zool.  Soc.  London,  No.  119,  p.  18;  Proc.  Zool.  Soc.  London,  1913, 

p.  827. 
Island  of  Mull,  Inner  Hebrides.  Scotland. 

21.  CLETHRIONO.Yri'S   ERICA,   B.irrett-Hamilton  &  Hmton 
1913.    .\nn.  Mag.  Nat.  Hist.  8,  XII,  p.  361. 

Island  of  Raasay,  near  Skye,  Scotland. 

22.  CLETHRIONOMYS  PONTICUS,  Thomas 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  417. 
Suniela,  south  of  Trebizond,  .-^sia  Minor. 

23.  CLETHRIONOMYS  FR.^TER,  Thomas 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  448. 
Tian-Shan,  probably  near  Przewalsk,  Central  .Asia. 

24.  CLETHRIONOMYS  CAE.SARIUS,   Miller 

1908.    .Ann.  Mag.  Nat.  Hist.  8,  I,  p.  194. 
St.  Helier,  Jersey,  Channel  Islands. 

iiililiis  Ciroiip 

25.  CLETHRIONOMYS  RLTILUS  RCTILUS,  Pallas 

1779.    Nov.  Sp.  Quad.  Glires.  Ord.  p.  246. 
East  of  the  Obi,  Siberia. 

26.  CLETHRIONO.MYS  RUTIIA'S  RLSSATUS.  Raddc 
1862.     Reise  in  den  Siiden  von  Ost-Siberien,  i,  p.  186. 

Eastern  Syansk  Mountains,  Siberia. 

27.  CLETHRIONOMYS   RUTILUS  JACUTENSIS,  Vinogradov 
1927.    Mat.  Comni.  Etude  Jakoute,  no.  18. 

Yakutsk,  E.  Siberia. 

2S.    CLETHRIONOMYS  Rl'TILLS  JOCHELSCJNI,  .Allen 
1903.    Bull.  Amer.  Mus.  Nat.  Hist.  XIX,  p.  148. 

Verkhne  Kolimsk,  Kolyma  River,  N.-E.  Siberia. 
2.1.    CLETHRIONOMYS   RLTILUS  OTLS,  Turov 

1924.  Compt.  Rend,  de  I'Acad.  Sci.  Russie,  p.  no. 
North-east  shore  of  Lake  Baikal,  Siberia. 

.^o.    CLETHRIONOMYS  RUTILLS  Mf >I.I.ESSONAE,  Kastschenko 
1910.     .Ann.  Mus.  Zool.  Ac.  Sci.  St.  Petersb.  15,  p.  294. 

Transbaikalia, 

v-    CLETHRIONOMYS  RUTILLS  BAIICALENSIS,  Ognev 
1924.     Bull.  .Soc.  Nat.  Moscow,  n.s.  31,  p.  73. 

East  of  Lake  Baikal,  Siberia. 
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32.  CLETHRIONOMYS   RL  TILLS  AMURENSIS,  Schrcnck 

1859.    Saugeth.  .\mur-Land,  p.  129. 
Mouth  of  Amur  River,  Siberia,  near  Nicolaieff. 

33.  CLETHRIONOMYS  RUTILUS  (?)  LATICEPS,  Ognev 
1924.    Bull.  See.  Nat.  Moscow,  n.s.  31,  p.  75. 

Province  of  Irkutsk,  Siberia. 

34.  CLETHRIONOMYS  RUTILUS  (.')  P.\RVIDENS,  Ognev 
1924.    Bull.  Soc.  Nat.  Moscow,  n.s.  31,  p.  77. 

Province  of  Irkutsk,  Siberia. 

35.  CLETHRIONOMYS  RUTILUS  LENAENSIS,   Klojuschcw 
1936.    Trav.  Inst.  Sci.  Biol.  Tomsk,  2,  p.  292. 

Mouth  of  River  Lena,  Siberia. 

36.  CLETHRIONO.MYS  RUTILUS  SALAIRICUS,  Egorin 
1936.    Animadv.  Syst.  Mus.  Tomsk,  3,  p.  2. 

Salair  Mountain  range  between  Ob  and  Kusnezk  Steppe,  Siberia. 

37.  CLETHRIONOMYS  MIKADO,  Thomas 
1905.    .^bstr.  Proc.  Zool.  -Soc.  London,  p.  19;  Proc.  Zool.  -Soc.  London,  1905,  p.  352. 

Aoyama,  Hokkaido,  Japan. 

rufocmius  group 

38.  CLETHRIO.NOMYS  RUEOCANUS  RUFOCANUS,  Sundevall 

1846.    Ofv.  K.  Svenska  Vetensk.  ,Akad.  Forh.  p.  122. 
Lappmark,  Sweden. 
Synonym:    kamtschaticus.  Lataste  &  Poliakoff,   1884,  Ann.  Mus.  Civ. 

.St.  Nat.  Genoa,  20,  p.  284. 
sibirica,    Poljakov,    Mem.    Imp.   Ac.    Sci.    St.   Petersb.    39, 

app.  p.  56,  1881. 
latastei,  Allen,    1903,   Bull.   Amer.   Mus.   Nat.   Hist.   XIX, 

p.  145.    Northern  Kamtchatka. 
bargusinensis,  Turov,  1924,  C.  R.  Acad.  Sci.  Leningrad,  no. 

Lake  Baikal. 

39.  CLETHRIONOMYS  RUFOCANUS  IRKUTEXSIS,  Ognev 
1924.    Bull.  Soc.  Nat.  Moscou,  p.  69. 

Irkutsk  Province,  Siberia. 

40.  CLETHRIONOMYS  RUFOCANLS  SHANSEIUS,  Thomas 

1908.    Proc.  Zool.  Soc.  London,  p.  643. 
100  miles  north-west  of  Tai-Yuen-Fu,  Shan-Si,  N.  China. 
Synonym:    inez,  Thomas,  1908,  .\bstr.  Proc.  Znol.  Soc.  London,  p.  45; 

Proc.  Zool.  Soc.  London,  p.  976.    Shansi. 
alcinus,  Thomas,    1911,  Abstr.   Proc.   Zool.   Soc.  London; 

p.    50;    Proc.    Zool.    Soc.    London,    p.    140.    West 
Szechuan. 

aquilus,  G.  M.  .\Hen,  1912,  Mem.  Mus.  Comp. Zool. Harvard, 
40,  p.  216.    Hupeh. 

pia,  Thomas,  191 1,  .Abstr.  Proc.  Zool.  Soc.  London,  p.  4; 
Proc.  Zool.  Soc.  London,  p.  175.    Kansu. 

nux,  Thomas,  igio,  Abstr.  Proc.  Zool.  Soc.  London,  p.  26; 
Proc.  Zool.  Soc.  London,  p.  636.    Shensi. 

41.  CLETHRIONOMYS  RUFOCANUS  REGULUS,  Thomas 
1907.    Proc.  Zool.  Soc.  London,  p.  863. 

Min-gyong,  no  miles  south-east  of  Seoul,  Korea. 
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4;.    CLETHRIONOMYS  RUFOCAXUS  SMITHII,  Thomas 

1905.    Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  4Q3. 
Kobe,  Hondo,  Japan. 
Synonym:  bedfordiae,  Thomas,  IQ05,  Abstr.  Proc.  Zonl.  Sue.  London, 

p.  18;  Proc.  Zool.  Soc.  London,  p.  353.     Hokkaido. 
aiidersoni,  Thomas,  1905.  Abstr.  Proc.  Zool.  Soc.  London, 

p.   18;  Proc.  Zool.  Soc.  London,  p.  354.     Hondo. 
niigatae,  .Anderson,  1909,  Ann.  Mag.  Nat.  Hist.  8,  IV,  p.  317. 

Hondo. 

43.  eLKTHRIONOMYS  RUFOCAXUS  KURILEXSIS.  Ti.kuda 
1932.  Trans.  Nat.  Hist.  Soc.  Sapporo,  12,  p.  206. 

Paramashir  Island,  Kurile  Island,  Japan. 

44.  CL1;THRK)X()MYS  RUFOCAXUS  OKIENSIS.  T(,kuda 

1933.  .Annot.  Zool.  Jap.  13,  p.  57S. 
Oki  Islands,  Japan. 

45.  CLETHRIONOMYS  RUI'OCANUS  ARSENJEVl,   Dukclsky 
192S.     Zool.  .Anz.  77,  p.  40. 

Ussuri  Region,  E.  Siberia. 

46.  CLETHRIONOMYS  RUFOCAXUS   KOLYMEXSIS,  Ognev 
1922.    Biol.  Isvestia,  i,  p.  108. 

Village  Beresovka,  near  town  Sredne-Kolymsk,  Russia. 
47.  CLETHRIONOMYS  RUFOCAXLS  WOSNESSENSKII,   Pdjakov 

1881.    Mem.  Imp.  Ac.  Sci.  St.  Petersb.  39,  app.  p.  56. 
Kamtchatka. 

Xearctic  Forms 

According  to  Hinton,  "among  the  American  forms,  E.  gapperi  (and  its 
numerous  subspecies),  E.  brericaiidiis,  E.  carolhiensis,  and  E.  idahoensis  appear 
to  represent  the  Old  World  gltireolus  group;  E.  caiirinus,  E.  dawsoni,  E.  area, 

E.  iDiga'ca,  E.  masama,  E.  obscurus,  E.  occidentalis,  and  E.  nirarius  are,  judging 
from  the  descriptions,  possibly  more  or  less  modified  members  of  the  rutilus 
group;  while  E.  phaeus  and  E.  wrangeli  appear  to  represent  the  nageri  group. 
E.  rufocanus  does  not  seem  to  have  any  American  equivalent  unless  indeed 
E.  masama  and  E.  californkus  can  be  regarded  as  dwarfed  representatives; 

possibly  too  E.  proteus  may  belong  to  the  same  group." 
4S.    CLETHRIONOMYS  CAURINUS.  Bailey 

189S.    Proc.  Biol.  Soc.  Washington,  XII,  p.  21. 
Lund,  Malaspina  Inlet,  British  CoKimbia.  Canada. 

411.    CLETHRIONOMYS  PHAEUS,  S^^arth 

191  I.     Univ.  Calif.  Pub.  Zool.  VII,  p.  127. 
Marten  Arm,  Boca  Je  Quadra,  .Alaska. 

50.    CLETHRIONOMYS  WRANGELI.   I!a.l..v 
1 897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  120. 

Wrangel,  Alaska. 

=.u    CLETHRIONOMYS   D.AWSONI   DAWSONI.   Merriam 
iSSS.    Amer.  Nat.  XXII,  p.  650. 

Finlayson  River,  a  northern  source  of  the  Liard  River,  Yukon,  Canada. 
Synonym:  alascemis.  Miller,  1898,  Proc.  .Acad.  Nat.  Sci.  Philadelphia,, 

p.  364.     St.  Michael,  Norton  Sound,  .Alaska. 
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52.  CLETHRIONOMYS  DAWSON  I    INSULARIS,  Heller 
1910.    Univ.  Calif.  Pub.  Zool.  V,  p.  339. 

Canoe  Passage,  Hawkins  Island,  Prince  William  Sound,  .Alaska. 

53.  CLETHRIONOMY.S  ORCA,  Merriam 
1900.    Proc.  Washington  .Acad.  Sci.  2,  p.  24. 

Orca,  Prince  William  Sound,  .•Maska. 
54.  CLETHRIONO.MYS  G.APPERI  GAPPERI,  Vigors 

1830.    Zool.  Joum.  V,  p.  204. 
Between  York  and  Lake  Simcoe,  Ontario,  Canada. 
Synon\Tn:  fuscodorsalis,  Allen,  1894,  Bull.  .Amer.  Mus.  Xat.  Hist.  VI, 

p.  103.    Trousers  Lake,  New  Brunswick. 

55.  CLETHRIONOMYS  G.APPERI  OCHR.J1CEUS,  Miller 
1894.    Proc.  Boston  Soc.  Nat.  Hist.  XXVI,  p.  193. 

Mount  Washington,  Coos  County,  New  Hampshire. 

56.  CLETHRIONO.MYS  G.APPERI   RHOADSII,  Stone 
1893.  Amer.  Nat.  XXVII,  p.  55. 

May's  Landing,  .Atlantic  County,  New  Jersey. 
57.  CLETHRIONOMYS  G.APPERI  LORINGI,  Bailey 

1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  125. 
Portland,  Traill  County,  N.  Dakota. 

58.  CLETHRIONOMYS  GAPPERI  .ATH-^BASCAE,  Preble 
1908.    North  Amer.  Fauna,  no.  27,  p.  178. 

Fort  Smith,  Slave  River,  Mackenzie,  Canada. 

59.  CLETHRIONO.MYS  GAPPERI  GALEI,  Merriam 

1890.  North  Amer.  Fauna,  no.  4,  p.  23. 
Ward,  Boulder  County,  Colorado. 

60.  CLETHRIO.NO.MYS  G.APPERI   S.ATUR.ATUS,  Rhoads 
1894.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  284. 

Nelson,  British  Columbia,  Canada,  on  Kootenai  Ri%-er,  30  miles  north 
of  northern  boundary'  of  Washington. 

61.  CLETHRIONOMYS  BREVICAUDUS,  Merriam 

1891.  North  .^mer.  Fauna,  no.  5,  p.  119. 
3  miles  north  of  Custer,  Black  Hills,  Custer  County,  S.  Dakota. 

62.  CLETHRIONOMYS  CAROLINENSIS,  Merriam 

1888.    Amer.  Joum.  Sci.  3,  XXXVI,  p.  460. 
Roan  Mountain,  Mitchell  County,  N.  Carolina. 

63.  CLETHRIONOMYS  LIMITIS,  Bailey 
1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  133. 

Willow  Creek,  Mogollon  Mountains,  Socorro  County,  New  Mejcico. 

64.  CLETHRIONOMYS  CNGAV.A,  Bailey 
1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  130. 

Fort  Chimo,  Ungava,  Canada. 

65.  CLETHRIONOMYS   ID.AHOENSIS,  Merriam 
1891.    North  Amer.  Fauna,  no.  5,  p.  66. 

Sawtooth  Lake,  Blaine  Count\'.  Idaho. 
66.  CLETHRIONOMYS  M.AZAM.A.   Merriam 

1897.    Proc.  Biol.  Soc.  Washington,  II,  p.  71. 
Crater  Lake,  Mount  Mazama,  Klamath  County,  Oregon. 
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(17.    CLETHRIONOMYS  OliSCL  RL  S.  AUrriam 
1897.    Proc.  Biol.  Soc.  Washington,  II,  p.  72. 

Prospect,  Upper  Rogue  River  Valley,  Jackson  County,  Oregon. 

6S.    CLETHRIONOMYS  CALIFORNTCL'S,  Mcrriam 
iSqo.    North  Amer.  Fauna,  no.  4,  p.  26. 

Eureka,  Humboldt  County,  California. 

6.).    CLETHRIONOMYS  OCCIDENTALIS,  Merriam 
1S90.    North  .Amer.  Fauna.  Xo.  4,  p.  25. 

Aberdeen,  Chehalis  Counts',  Washington. 
.Synonym:  pygtiiaciis,  Rhoads.  1894,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

p.  284.    Pierce  County,  Washinaton. 

70.  CLETHRIONOMYS  NIVARIUS,  Bailey 

1897.  Proc.  Biol.  Soc.  Washington,  II,  p.  136. 
Mount  Ellinor,  Olympic  Mountains,  Mason  County,  Washington. 

71.  CLETHRIONOMYS  PROTEUS,   Bancs 

1S97.    Proc.  Biol.  Soc.  Washington,  II,  p.  137. 
Hamilton  Inlet,  Labrador,  Canada. 

72.  CLETHRIONOMYS  ALBIVENTER,  Hall  &  G.lmore 

1933.    Univ.  Calif.  Pub.  Zool.  38,  p.  398. 
St.  Lawrence  Island,  Behring  Sea. 

We  have  been  unable  to  trace  the  references  of  the  following  forms,  quoted 
by  Vinogradov  in  his  Rodents  of  U.S.S.R.: 

A.  Clethrionomys  rtitilus  iiralensis,  from  Northern  Ural  Mountains. 
B.  Clethrionomys  riitihis  rossia/s,  from  Middle  Ural  Mountains. 
C.  Clethrionomys  rutilus  tiigarinoii,  from  the  Lower  Yenesei  River. 
D.  Clethrionomys  rutilus  dorogostaiskii,  from  Northern  Amur  district. 
E.  Clethrionomvs  rutilus  hintoni,  from  South  Ussuri. 

The  genus  A'eoascliizomys,  not  represented  in  the  British  Museum,  which 
may  be  not  more  than  a  subgenus  of  Clethrionomys,  will  be  noticed  at  tiie  end 
ot  the  subfamily. 

Genus  7.    ASCHIZOMYS,  Miller 

1898.  AscHizo.%n's,  Miller,  Proc.  .-Xcad.  Nat.  Sci.  Philadelphia,  p.  369. 

Type  Specie.?. — Aschizomvs  lemminus,  .Miller. 

R.^NGE. — Described  from  Plover  Bay,   Behring  Strait,  North-east  Siberia. 

Also  known  from  mouth  of  River  Lena,  \'erhoiansk  Mountains, 
and  other  localities  in  North-east  Siberia. 

Number  of  Form.?. — One. 

Char.acters. — Skull  without  special  peculiarities,  bullae  relatively  large; 
supraorbital  ridges  weak  in  the  one  skull  examined.  Palate 

posteriorly  as  in  Clethrionomvs.  L'pper  cheekteeth  with  narrow  folds  (as  in 
Clethrionomvs.  quite  different  from  Alticola),  M.i,  .M.2  normal;  M.3  complex, 
with  anterior  loop,  three  closed  alternating  triangles,  and  a  posterior  loop  with 

a  deep  inner  fold  (in  the  one  examined).    Lower  teeth:  ALi  with  posterior  loop, 
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five  closed  triangles,  and  anterior  loop;  M.2  normal;  M.3  more  or  less  normal. 
Cheekteeth,  so  far  as  known,  rootless.  External  form  considerably  modified 

for  life  in  cold  climate;  relatively  thickset,  with  tail  fully  haired,  and  scarcely 
longer  than  hindfoot;  fur  thick;  sole  haired.    Ear  moderate. 

Remarks. — Some  doubt  has  existed  as  to  the  validity  of  this  genus,  which 
for  many  years  was  known  by  one  specimen  only.    Vinogradov 

refers  it  to  Alticola,  as  a  subgenus;  but  the  very  different  general  appearance  of 
the  cheekteeth  seems  to  warrant  the  retention  of  the  genus. 

Forms  seen :  lemmimis. 

List  of  X.^med  Forms 

1.    .\SCHIZOiMYS   I.KMMINUS,  Miller 

i8gS.    Proc.  .Acad.  Nat.  Sci.  Philadelphia,  p.  369. 
Kelsey  Station,  Plover  Bay,  Behring  Strait,  X.-E.  Siberia. 

Genus  8.    EOTHENOMYS,  Miller 

1896.    EoTHENOMYS,  MiUer,  North  .Ajner.  Fauna,  no.  12,  p.  45. 

Type  Species. — Arvicola  melaiiogaster,  Milne-Edwards. 

Range. — Asia:  Assam,  Burma,  Yunnan,  Szechuan,  Hupeh,  Fokien,  North 
Tongking,  and  Formosa. 

Number  of  For.ms. — Twelve. 

Ch.\RACTERS. — Skull  weak,  with  interorbital  region  relatively  wide,  supra- 
orbital ridges  not  approaching  each  other.  Squamosal  crests 

quite  well  developed.  Bullae  lacking  spongy  tissue,  as  in  Clethrio?ioinys  and 
allies.  Infraorbital  foramen  normal.  Posterior  palate  as  in  Clethrionomys. 

Cheekteeth  evergrowing;  in  the  type  species,  M.i  is  complex  and  abnormal, 
having  an  anterior  loop,  three  alternating  closed  triangles,  and  a  posterior  loop 
consisting  of  two  confluent  triangles,  so  that  the  folds  are  three  on  the  inner  side, 
two  on  the  outer  side.  M.2  has  three  more  or  less  transverse  loops,  with  two 

folds  each  side.  M.3  with  three  transverse  loops,  the  posterior  one  the  largest, 
sometimes  with  an  extra  posterior  inner  fold.  In  this  tooth  there  may  be  three 
folds  each  side,  or  two  each  side,  or  two  inner,  three  outer.  Lower  teeth 

M.2  and  M.3  with  three  transverse  loops;  M.i  with  posterior  loop,  two  transverse 
loops  closed  from  each  other,  and  finally  a  transverse  loop  which  is  confluent 

with  the  anterior  loop.  E.  proditor  has,  for  the  genus,  an  aberrant  dentition, 
with  M.I  upper  and  M.2  more  or  less  normal  (reduced  as  compared  with 

melanoaastcr),  and  M.3  with  a  straight  anterior  loop,  three  triangles,  and  a  long 
straight  posterior  loop,  only  two  well-marked  inner  folds  in  this  tooth;  general 
appearance  of  M.3  Alticola-Uke.  E.  alitor  has  M.i  apparently  in  three  transverse 
loops,  with  only  two  folds  each  side,  as  in  proditor;  and  M.3  nearer  to  that  of 
proditor  than  the  type  species,  but  with  three  folds  each  side.  The  lower  molars 
of  the  last  two  species  are  not  highly  abnormal. 

E.xternal  form  generalized ;  tail  from  a  quarter  to  a  half  head  and  body  length; 

ear  not  reduced;  mammae  o — 2=4;  plantar  pads  6. 
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The  species  may  be  arranged  in  two  groups  typified  by  melanogaster  and 

alitor  based  on  the  dental  differences  indicated  above,  of  which  the  most  impor- 
tant seems  to  be  the  pattern  on  M.i. 

Forms  seen:  cachinus,  coliirniis.  coiipiiii,  ihiisis,Julelis,  lihonotus,  imliinogaster, 
miletus,  mucronatus,  alitor,  proditor. 

List  of  Named  Forms 

mi'laiioi^aster  Group 

..    EOTHENOMYS  MELANOGASTER  MELANOGASTER,  Milne-Edwards 
1872.    Rech.  Mamm.  p.  284. 

Moupin,  W.  Szechuan,  China. 
2.  EOTHENOMYS  MELANOGASTER  CACHINUS,  Thomas 

1921.    Joum.  Bombay  Nat.  Hist.  Soc.  XXVII,  p.  504. 
Imaw  Bum,  Kachin  Province,  X.  Burma. 

3.  EOTHENOMYS  MEL.ANOG.ASTER  ELEUSIS,  Thomas 
1911.  .Abstr.  Proc.  Zool.  Soc.  London,  p.  50;  Proc.  Zoo!.  Soc.  London,  p.  139. 

East  of  Chao-tung-fu,  X.  Yunnan. 

4.  IIOTHENOMYS  MEL.ANOGASTER  AUROR.^,  G.  M.  Allen 
1912.  Mem.  Mus.  Comp.  Zool.  Hanard.  Coll.  40.  p.  211. 

Chang5'angshien,  Hupeh,  China. 

5.  EOTHENOMYS  MELANOGASTER  MILETUS,  Thomas 
1914.    Ann.  Mag.  Xat.  Hist.  8,  XIV,  p.  474. 

10  miles  west  of  Yang-pi,  W.  Yunnan. 

6.  EOTHENOM^'S  MELANOGASTER  CONFINII,  Hinton 
1923.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  151. 

Kiu-chiang,  Salween  divide  in  latitude  28'X.,  Yunnan. 
7.  EOTHENOMYS  MELANOGASTER  COLLRNUS,  Thomas 

191 1.  Ann.  Mag.  Xat.  Hist.  8,  VII,  p.  209. 
Kuatun,  N.-W.  Fo-Kien,  S.  China. 
Synonym:  (?)  bonzo,  Cabrera,  1922,  Bol.  Soc.  Esp.  Hist.  Nat.  22,  p.  168. 

Foochow. 

.S.    EOTHENOMYS  MELANOGASTER  .ML'CR( JNATUS,  G.  M.  .Allen 
1912.  Mem.  Mus.  Comp.  Zool.  Harvard  Coll.  40.  p.  214. 

Tachiao,  W.  Szechuan. 

Q.    E(JTHENOMYS  MELANOGASTER   LIBONOTLS,   Hinton 

1923.    .^nn.  Mag.  Nat.  Hist.  9,  XI,  p.  151. 
Dreyi,  Mishmi  Hills,  .Assam. 

10.  EOTHENOMYS  FIDELIS,   Hinton 

1923.    .Ann.  Mag.  Xat.  Hist,  g,  XI,  p.  150. 
West  flank  of  Lichiang  Range,  Yunnan. 

alitor  (jroup 

11.  EOTHENOMYS  PROUITOR,   Hinton 

1923.     .Ann.  Mag.  Xat.  Hist.  9,  XI,  p.  152. 

Lichiang  Range.  X.-\V.  Yunnan.    Lat.  27    30' X. 
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12.    EOTHENOMYS  OLITOR,  Thomas 

1911.  Abstr.  Proc.  Zool.  Soc.  London,  p.  50;  Proc.  Zool,  Soc.  London,  p.  139. 
Chao-tung-fu,  Yunnan. 

Genus  9.    ANTELIOMYS,  Miller 

1896.    ANTELIOMYS,  Miller,  North  Amer.  Fauna,  no.  iz,  p.  47. 

Type  Species. — Microtus  chinensis,  Thomas. 

Range. — China:  Szechuan  and  Yunnan. 

Number  of  Forms. — Six. 

Char.\cters. — Like  Eothenomys,  but  skull  stronger,  with  supraorbital  ridges 
tending  to  come  together  (though  none  examined  have  these 

ridges  fused);  M.3  very  complex,  but  M.i  and  .M.2  normal.  Sometimes  in  M.i 
and  M.2  the  alternating  triangles  are  not  fully  closed.  M.3  very  long,  with  four 
inner  folds,  and  three  or  four  outer  ones  (in  one  form  the  inner  folds  reduced  to 

three).  Lower  cheekteeth:  M.2,  M.3  as  Eothenomys;  M.i  with  posterior  loop, 
in  front  of  which  are  two  transverse  loops,  then  an  inner  triangle  opening  into 
the  rounded  anterior  loop.    The  palate  is  as  in  Clethrionomvs,  posteriorly. 

Essential  external  characters  as  in  Eothenomys,  including  the  mammary 
formula;  in  ciistos  the  tail  is  rather  less  than  half  head  and  body  length;  in  the 

other  species  it  may  be  up  to  two-thirds  this  length. 
Forms  seen:  chinensis,  ciistos,  tarquinins,  wardi. 

List  of  Named  Forms 

1.  ANTELIOIVTi-S  CHINENSIS  CHINENSIS,  Thomas 
1891.    Ann.  Mag.  Nat.  Hist.  6,  VIII,  p.  117. 

Kia-ting-fu,  W.  Szechuan,  China. 

2.  ANTELIOMYS  CHINENSIS  TARQLTNIUS,  Thomas 

1912.  .\nn.  Mag.  Nat.  Hist.  8,  IX,  p.  517. 
23  miles  south-east  of  Ta-tsien-Iu,  W.  Szechuan. 

3.  ANTELIOMYS  WARDI,  Thomas 
1912.    .\nn.  Mag.  Nat.  Hist.  8,  IX,  p.  516. 

Chamutong,  N.-W.  Yunnan,  west  of  A-tun-tsi. 

4.  .\NTELIOMYS  CUSTOS  CUSTOS,  Thomas 
1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  517. 

A-tun-si,  N.-W.  Yunnan. 

5.  ANTELIOMYS  CUSTOS  RUBELIUS,  G.  M.  Allen 
1924.    .\mer.  Mus.  Nov.  no.  133,  p.  5. 

Shu-shan,  Li-chiang  Range,  Yunnan. 

6.  ANTELIOMYS  CUSTOS  HINTONI,  Osgood 

1932.    Field.  Mus.  Nat.  Hist.  Pub.  Zool.  set.  XVIII,  p.  321. 
Wushi,  south-west  of  Ta-tsien-lu,  Szechuan,  China. 

ig— I.ivinc;  Kodents — II 
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Genus  lo,    ALTICOLA,  Rlanford 

i88i.    Alticola,  Blanford,  Journ.  Asiat.  Soc.  Bengal,  L,  pt.  2,  p.  96. 
iQoi.    Platycranius,  Kascenko,  Ann.  Mus.  Zool.  Acad.  Imp.  Sci.  .St.  Pctcrsb.  6,  p.  199. 

{.Microtiis  strchmii,  Kascenko.)    Valid  as  a  subgenus. 

Type  Species. — Am'cola  stoliczkaniis,  Blanford. 

Range. — High   mountains   of  Central   Asia;    Russian   Turkestan   (Hissar 
Mountains),  Kashmir,  south  in  India  to  Kumaon;  Tibet,  Chinese 

Turkestan,  Southern  Siberia,  to  Lake  Baikal,  Semipalatinsk,  Sayan  Mountains, 
Altai  Moimtains,  Tianshan,  Djarkent;  Mongolia. 

Number  of  Forms. — Twenty-five  approximately. 

Characters. — Skull  relatively  weak,  with  supraorbital  ridges  wide  apart  in 
the  adult,  and  squamosal  crests  usually  poorly  developed. 

Infraorbital  foramen  and  zygomatic  plate  normal  for  subfamily.  Palate  pos- 
teriorly essentially  as  in  Clethrionomys.  Palatal  foramina  usually  long  and 

relatively  well  open,  particularly  in  the  subgenus  Platvcraniiis.  Bullae  large, 
well  inflated,  lacking  spongy  tissue.  Upper  cheekteeth:  M.i,  M.2  normal;  in 
the  majority  of  the  species,  M.3  has  a  straight  anterior  loop  followed  by  three 

triangles,  which  are  often  not  fully  closed,  and  a  long  straight  posterior  loop 
with  a  faint  or  moderate  indentation  in  its  inner  side.  The  folds  of  the  cheek- 

teeth are  always  noticeably  wide  in  this  genus,  and  contain  little  cement.  In  the 
type  species  and  allies  (stoliczkanus  group)  the  third  molar  is  more  reduced,  with 
only  two  clear  triangles  behind  the  anterior  loop,  the  usual  posteroexternal  one 

vestigial,  and  the  posterior  loop  short  and  straight;  in  these  species  there  are 
only  two  clear  inner  folds.  There  are  several  slight  variations  in  the  pattern 
of  this  tooth,  in  the  different  species.  In  Platycranius,  so  far  as  seen,  M.3  has 
two  inner  folds,  and  the  posterior  loop  is  much  shortened,  but  the  second  outer 
triangle  is  not  reduced.  Lower  cheekteeth:  M.3  with  three  transverse  loops; 
M.2  with  posterior  loop,  four  alternating  closed  triangles;  M.i  with  posterior 
loop,  five  alternating  triangles,  the  first  four  after  the  posterior  loop  closed,  the 
fifth  (anterointernal)  merged  into  the  anterior  loop. 

Mammae  2 — 2  =  8.  Plantar  pads  6.  External  form  not  modified  for  fossorial 
life.  Fur  often  extremely  thick.  Sole  usually  partly  haired  posteriorly.  Tail 

well  haired,  in  all  but  argurtis,  blanfordi,  roylei,  montosa  of  those  seen  the  scales 
are  concealed;  ear  not  reduced.  The  tail  varies  from  about  half  head  and  body 
length  to  little  longer  than  hindfoot. 

Pl.atycranius  is  proposed  as  a  subgenus  for  those  species  in  which  the  brain- 
case  and  frontals  are  abnormally  flattened.  The  infraorbital  foramen  appears 

in  these  forms  rather  larger  than  normal.  This  formation  appears  to  be  a  modi- 
fication for  life  under  rocks,  and  as  already  noted,  parallels  the  subgenus 

(jliriscus  of  the  African  genus  of  Dormice,  Graphiuriis. 

The  species  of  subgenus  ,'J///Vo/a  maybe  arranged  in  two  groups  characterized 
by  the  formation  of  M.3,  as  already  indicated;  these  species  have  been  keyed  by 

Hinton,  Monograph  of  \'oles  and  Lemmings,  p.  306.  A  few  species  not  included 
in  this  key,  and  not  represented  in  the  British  Museum,  appear  according  to 



ALTICOLA  579 

Vinogradov's  figures  to  be  distinct  from  either  the  roylei  or  stoliczkanus  groups ; 
tnacroiis,  with  an  unusually  short  tail  according  to  descriptions,  and  with 

a  simpler  M.3  than  is  known  in  the  species  represented  in  London  (this  lacking 
closed  triangles);  and  altaica,  in  which  the  first  triangle  of  M.3  is  not  merged 
in  the  anterior  loop.  These  types  are  figured  by  \  inogradov,  Rodents  of  U.S.S.R. 

Forms  seen:  argurus,  blanfordi,  " cricetulus"  "imitator"  tahulius,  lama, 
monlosa,  phasma,  roylei,  seniicamis,  stracheyi,  strelzowi,  subluteus,  worthingtoni. 

List  of  Named  Forms 

Subgenus  Alticola,  Blanford 

roylei  Group 

1.  ALTICOLA  ARGF.NTATA,  Severtzow 

1879.  Sapiski  Turkest.    Otdela  Obsochvestva  Lubitelei  Estestvosnania,  Antropologii, 
Ethnograp.  vol.  I,  pp.  63-64. 

.•\lichur,  Pamir  Mountains. 
Synonym:  argurus,  Thomas,   Ann.    Mag.   Nat.   Hist.   8,    III,   p.   264. 

1909.    Hissar  Mountains,  100  miles  east  of  Samarkand. 

2.  .\LTICOLA  BLANFORDI   BLANFORDI,  Scully 
1880.  Ann.  Mag.  Nat.  Hist.  5,  VI,  p.  399. 

Gilgit,  N.  India,  at  altitudes  between  9,000  and  10,000  feet. 

3.  ALTICOLA  BLANFORDI  LAHULIUS,  Hinton 

1926.    Monogr.  Voles  and  Lemmings,  i,  p.  309. 
Kyelang,  Lahul. 

4.  ALTICOLA  ROYLEI  ROYLEI,  Gray 
1842.    .\nn.  Mag.  Nat.  Hist.  X,  p.  265. 

Kumaon,  N.  India. 

;.    ALTICOLA  ROYLEI  C.A.LTUS,  Hinton 

1926.    Monogr.  Voles  and  Lemmings,  i,  p.  313. 
Rahla,  Kulu  Valley,  Lahul. 

6.  ALTICOLA  ALBICAUDA,  True 
1894.    Proc.  U.S.  Nat.  Mus.  XVII,  p.  12. 

Braldu  Valley,  Baltistan. 

7.  ALTICOLA  MONTOSA,  True 

1894.    Proc.  U.S.  Nat.  Mus.  XVII,  p.  11. 
Central  Kashmir. 
SvTionym:  imitator,  Bonhote.  1905,  Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  197. 

Kashmir. 

8.  ALTICOLA  GLACIALIS,   Miller 
1913.    Proc.  Biol.  Soc.  Washington,  XXVI,  p.  197. 

Chogo  Lungma  Glacier,  Baltistan. 

1).    ALTICOLA  PHASMA,  Miller 

1912.    Proc.  Biol.  Soc.  Washington,  XXV,  p.  59. 
East  side  of  Karakorum  Mountains,  Chinese  Turkestan. 
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10.  ALTICOLA  WORTHINGTONI  WORTHINGTONL  Miller 

1906.    Ann.  Mag.  Nat.  Hist.  7,  XVII,  p.  372. 
Tian-Shan  Mountains  (Koksu). 
Synonym:   gracilis,  Kashkarov,  1923,  Trans.  Sci.  See.  Turkest.  p.  203. 

Tianshan. 

longicauda,    Kashkarov,    1923,    Trans.    Sci.    Soc.    Turkest. 

p.  203. 
zillosa,  Kashkarov,  1923,  Trans.  Sci.  Soc.  Turkest.  p.  203. 

11.  ALTICOLA  WORTHiXGTOM   SUBLLTEUS,  Thomas 

1914.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  570. 
Djarkent,  Semiretchensk,  Central  Asia. 

12.  .ALTICOLA  WORTHINGTONI   .Si;MICANUS,  G.  M.  Allen 

1924.    Amer.  Mus.  Nov.  133,  p.  6. 
Sain  Noin  Khan,  Mongolia. 

11.    ALTICOLA  WORTHINGTONI  ALLENI,  Arg>ropulo 

1933.    Zeitschr.  fijr  Saugetierk.  8,  p.  iSo. 

N.  Mongolia;  Kentej,  40  km.  ostlich  Urga  (Ulan-Bator-Choto). 

stoliczkanus  Group 

14.  ALTICOLA  STOLICZKANUS,  Blanf.ird 

1875.    Joum.  Asiat.  Soc.  Bengal,  44,  pt.  2,  p.  107. 
Kuenlun  Mountains,  in  N.  Ladak. 

15.  ALTICOLA  STR,JiCHEYI.  Thomas 
1880.    ,^nn.  Mag.  Nat.  Hist.  5.  VI,  p.  332. 

"Kumaon"^  Ladak. 

Synonym:    cricetidus.  Miller,  1899,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

p.  294.    Tso-Kyun,  Ladak. 

16.  ALTICOLA   LAMA,   Barrett-Hamilton 

1900.    Proc.  Zool.  Soc.  London,  p.  196. 

25  miles  south-east  of  Lake  Arucho,  W.  Tibet. 

17.  ALTICOLA  ACROPHILUS,   Miller 

1899.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  296. 
Ladak  side  of  Karakorum  Pass. 

Xot  allocatid  to  Groiif' 

iS.    ALTICOLA  ALT.-\ICA,  VinoKradov 

1933'    Trav.  LTnst.  Zool.  .\cad.  Sci.  p.  63. 

Siberian  .Altai,  Ivanorskie  Beli,  near  Village  Riddersk,  of  Ust-Kameno- 
gorsk subdistrict. 

10.    ALTICOLA  MACROTIS.  Radde 

1862.     Reise  in  den  Suden  von  Ost-Siberien,  i,  p.   igb. 
Eastern  Sayan  Mountains,  Siberia. 

20.  ALTICOLA  VINOGRADOVI.   Rasr.ren.)va 

1933.    Bull.  Soc.  Nat.  Moscou.  Sect.  Biol.  42,  p.  79. 
Siberia ;  .Mtai  Mountains. 

21.  .'VLTICOLAC-l  NANSCHANICLS.  Satuniii 

1903.    .Ann.  Mus.  St.  Petersb.  VII.  p.  575. 

Scharogol-dschin  (Nan-shan),  Central  .Asia. 
(Described  as  near  blanforJi.) 
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22.  ALTICOLA  (?)   KAZNAKOVI,  Satunin 

1903.    Ann.  Mus.  St.  Petersb.  VII,  p.  581. 
Central  Asia,  River  Chi-tschju  (Oberlauf  des  Blauen  Flusses). 
(According  to  Vinogradov,  Rodents  of  U.S.S.R.,  belongs  to  the  genus 

Pilymys). 

Subgenus  Platvcraniiis,  Kastschenko 
23.  ALTICOLA  ALLl.^RIUS,  Pallas 

1779.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  252. 
Neighbourhood  of  Jenisseisk,  Jenisseisk  Province,  Siberia. 

24.  ALTICOLA  STRELZOWI   STRKLZOWI,   Kastschenko 
1900.  Bull.  Imp.  Tomsk.  Univ.  16,  p.  50. 

Altai  Mountains,  Siberia. 

25.  ALTICOLA  STRELZOWI  DESERTORUM,  Kastschenko 
1901.  Ann.  Mus.  Zool.  Acad.  Sci.  Petersb.  6,  p.  206. 

Neighbourhood  of  Jenisseisk,  Jenisseisk  Province,  Siberia. 

Genus  II.    HYPERACRIUS,  Miller 

1896.    HYPERACRIUS,  Miller,  North  Amer.  Fauna,  no.  12,  p.  54. 

Type  Species. — Arvicola  fertilis,  True. 

Range. — North  India:  Kashmir  and  Punjab. 

Number  of  Forms. — Four. 

Characters. — Externally  rather  highly  modified  for  underground  life;  fur 

thick;  ears  reduced;  sole  hairy  posteriorly;  foreclaws  con- 
siderably though  not  excessively  lengthened ;  tail  short,  well  haired.  Mammae 

I — 2=6.    Plantar  pads  5. 
Cheekteeth  in  general  appearance  essentially  as  in  Alticola;  M.3  reduced, 

with  two  folds  each  side,  the  posteroexternal  one  very  wide;  the  posterior  loop 
very  short.  Lower  molars:  IM.2  and  AI.3  each  in  three  transverse  loops,  without 

closed  triangles;  M.i  with  posterior  loop,  three  triangles,  not  fully  closed,  in 
front  of  which  are  two  more  confluent  triangles  opening  into  the  anterior  loop. 
Skull  differing  from  Alticola  and  allies  in  the  bullae,  which  are  small  and  reduced 

(but  lacking  spongy  tissue  internallv),  and  the  temporal  ridges  which  fuse  in 
the  adult  to  form  a  median  interorhital  crest.  Palatal  foramina  narrowed,  slit- 

like; rostrum  relativelv  long,  and  incisors  slightlv  pro-odont;  squamosal  crests 
strong;  skull  more  angular  than  in  Alticola. 

Forms  seen :  aitchisoni,  brachelix,  fertilis,  zcynnei. 

List  of  N.'vmed  Forms 

1.  HYPERACRIUS  FERTILIS  FERTILIS,  True 

1894.    Proc.  U.S.  Nat.  Mus.  XVII,  p.  10. 
Pir  Panjal  Mountains,  Kashmir. 

2.  HYPERACRIUS   FERTILIS  BRACHELIX,  Miller 

1899.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  290. 
Nagmarg,  Kashmir. 
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HYPERACRIUS  AITCHISONI,  Mille 

Proc.  Biol.  Soc.  Washington,  XI,  p.  i- 
Gulmerg,  Kashmir. 

HYPHR.^CRILS  WTNNEl,  Blanford 
Journ.  Asiat.  .Soc.  Bengal,  49,  pt.  2,  p. 

Murree,  Punjab. 

Genus  12.    PHENACOMYS,  Merriam 

i88q.    Phenacomys,  Merriam,  North  .Anier.  Fauna,  no.  2,  p.  2S. 
1915.    .Arborimus,  Taylor,  Proc.  Cal.  Acad.  Sci.  4,  V,  p.  119.  {Phenacomys  longicoiulus, True.) 

Type  Species. — Phenacomys  intermedins,  Merriam. 

Range. — "  In  scattered  localities  through  practically  the  whole  of  Upper 
Canadian  and  Hudsonian  zones  of  Canada  .  .  .  apparently  absent 

from  Alaska;  in  United  States  ...  in  Rocky  Mountain  system  as  far  south  as 
Northern  New  Mexico,  on  boreal  summits  of  isolated  mountain  ranges  of  the 
Great  Basin,  and  south  in  Sierra  Nevada  at  least  to  the  Yosemite  Park,  California; 

also  in  the  coastal  belt  of  Oregon  and  North  California"  (Howell).  Good  range 
maps  published  by  Howell,  and  in  Anthony,  Field  Book  North  American 
Mammals,  1928,  p.  407.  In  Canada,  extending  east  to  Labrador;  in  U.S.A.,  to 
Montana,  Wyoming,  and  Colorado. 

Number  of  Forms. — Ten.  The  genus  is  revised  by  Howell,  North  Amer. 
Fauna,  no.  48,  1926. 

Characters. — An  isolated  genus,  with  rooted  cheekteeth,  the  pattern  of 
which  in  some  respects  appears  unique  in  Microti;  agreeing 

with  Microtus  rather  than  Clethrionomys  in  the  formation  of  the  posterior  palate. 

"Skull  with  the  ridges  widely  separated  in  the  adult"  (Hinton);  as  figured 
by  Howell  this  character  seems  constant,  though  one  skull  figured  of  P.  mac- 
kensiei  appears  to  have  these  ridges  approaching  each  other.  Bullae  medium, 
without  internal  spongy  tissue  (Hinton).  Palate  of  Microtus  type  posteriorly, 

but  "posterolateral  bridges  usually  absent,  the  posterior  median  septum  short 

and  horizontal,  and  the  posterolateral  pits  very  shallow." 
Cheekteeth  rooted,  M.i,  M.2  apparently  normal;  M.3  with  only  two  inner 

folds  (and  two  outer  ones).  Lower  cheekteeth  Synaptomys-Wke  in  general 
appearance  owing  to  the  fact  that  the  inner  folds  are  extremely  deep,  and  the 
outer  ones  very  shallow.  M.3  almost  in  three  transverse  loops.  M.2  is  similar, 

with  the  outer  triangles  very  reduced.  M.i  with  three  inner,  two  outer  tri- 
angles, a  posterior  loop,  and  an  anterior  loop,  the  latter  variable  in  structure. 

"M.I  (lower)  is  a  complex  tooth  with  four  or  five  outer,  and  six  inner  salient 
angles,  consisting  of  a  posterior  loop  followed  by  from  three  to  seven  substantially 
closed  triangles,  and  terminated  by  an  anterior  loop  .  .  .  the  interest  of  this 
tooth  in  Phenacomys  lies  in  the  unusual  variability  which  it  displays,  from  species 

to  species,  in  the  number  of  closed  triangles;  in  some  species  only  the  three 
posterior  are  closed   ...  in  other  species,  four,  five,  six  or  even  seven  triangles 
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may  be  closed,  the  tooth  resembling  that  of  genera  like  Microtus.  Among  other 
voles  (Mimoniys  (fossil),  Arvicola,  Pitymys,  Microtus,  etc.)  with  the  exception  of 
Orthriomys  and  Herpetomys,  the  possession  by  M.i  of  three  closed  triangles  on 
the  one  hand,  or  of  four  or  more  on  the  other,  has  been  a  distinction  of  generic 
importance  since  Pliocene  times  at  least;  but  in  Phenacomys  both  types  of  M.i 
are  associated,  and  the  distinction  between  them,  if  it  be  of  systematic  value  at 

all,  is  of  no  more  than  specific  importance"  (Hinton). 
Mammae  2 — 2=8  (Howell),  but  evidently  may  vary. 
Plantar  pads  6.  External  form  in  all  examined  not  specially  modified, 

relatively  short-tailed;  but  in  some  species,  as  P.  longicaiidiis  and  albipes,  the  tail 
is  long.    The  habits  are  said  in  these  species  to  be  arboreal. 

I  have  been  able  to  examine  only  very  few  specimens  of  this  genus. 

Forms  seen:  " latimamis,"  ungava. 
The  forms  are  arranged  by  Howell  in  four  groups : 

intermedius  group,  characterized  by  short  tail,  and  face  without  distinct  yellow- 
wash;  Western:  British  Columbia  to  Montana  and  California; 

iingava  group,  characterized  by  distinct  yellow  coloration  of  face;  Canada 
east  of  Rocky  Mountains,  to  Labrador; 

albipes  group,  characterized  by  long  tail  and  sooty  nose,  and  long  weak  skull, 

found  in  "humid  coastal  forests  of  Northern  California  and  Oregon";  and 
longicaudus  group,  characterized  by  long  tail  and  arboreal  habits;  Northern 

California  and  Oregon. 
The  tail  is  more  hairy  than  in  other  species,  according  to  Howell ; 

and  the  incisors  are  decurved. 

List  of  Named  Forms 

intermedius  Group 

1.  PHENACOM\'S  INTERMEDIUS  INTERMEDIUS,  Merriam 
1889.    North  .Amer.  Fauna,  no.  2,  p.  32. 

Basaltic  plateau  about  20  miles  north-north-west  of  Kamloops,  British 
Columbia,  Canada. 

Synon>Tn:  orophilus,  Merriam,  1891,  North  Amer.  Fauna,  no.  5,  p.  65. 
Timber  Creek,  Lemhi  Mountains,  Lemhi  Countj',  Idaho. 

truei,  Allen,  1894,  Bull.  Amer.  Mus.  Nat.  Hist.  VI.  p.  331. 
Laramie  County',  Wyoming. 

oramontis,  Rhoads,   1895,  Amer.  Nat.  vol.  XXIX.  p.  941. 
Mount  Baker  Range,  British  Columbia. 

preblei,  Merriam,   1897,  Proc.  Biol.   Soc.  Washington.  XI, 
p.  45.    Twin  Peak,  Boulder  County,  Colorado. 

constablei,  Allen,   1899,  Bull.  Amer.  Mus.  Nat.  Hist.  XII, 
p.  4.    Telegraph  Creek,  British  Columbia. 

2.  PHENACOM^'S  INTERMEDIUS  CELSUS.  Howell 
1923.    Proc.  Biol.  Soc.  Washington.  XXXVI,  p.  158. 

Muir  Meadow,  Tuolumne  Meadows,  Yosemite  National  Park,  California. 

3.  PHENACOMYS  INTERMEDIUS  LEVIS.  Howell 

1923.    Proc.  Biol.  Soc.  Washington,  XXXVI,  p.  157. 

Saint  Mary's  Lake,  Teton  County,  Montana. 
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4.  PHENACOMYS  INTERMEDIUS  OLYMPICUS,   Elliot 

1899.  Field.  Columb.  Mus.  publ.  30,  zool.  ser.  vol.  i,  p.  225. 
Happy  Lake,  Olympic  Mountains,  Challam  County,  Washington. 
Synonym:  pumilus,  Elliot,  1899,  Field  Col.  Mus.  publ.  30,  zool.  ser.  i, 

226.    .Same  locality. 

wii^uva  Group 

5.  PHE.NAC().MY.S  UXGAVA  UNG.WA,  .Merriam 
1589.  North  Amer.  Fauna,  no.  2,  p.  35. 

Fort  Chimo,  Ungava,  Canada. 
Synonym:  celatus,  Merriam,   1889,  North   Amer.  Fauna,  no.  2,  p.  33. 

Godbout,  Quebec. 

latintanus,  ]\'Ierriam,  1889,  North  Amer.  Fauna,  no.  2,  p.  34. 
Fort  Chimo,  Ungava. 

h.    PHFN.\Cf)MVS   UXGAVA  CRASSUS,  Bangs 

1900.  Proc.  Ne\v  Eng.  Zool.  Club,  2,  p.  39. 
Rigolet,  Hamilton  Inlet,  Labrador,  Canada. 

7.    PHENACOMYS  M.A.CKENZ1I,   Preble 
1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  1S2. 

Fort  Smith,  Slave  River,  Mackenzie,  Canada. 

alhipes  Group 

S.    PHl-.NACOMYS  ALBIPES,   Merriam 
1901.  Proc.  Biol.  Soc.  Washington,  XIV,  p.  125. 

Redwoods,  near  Areata,  Humboldt  Bay,  Humboldt  County,  California. 

longkaudus  Group 

q.    PHENACOM^'S  LONGICAUDUS,  True 
1590.  Proc.  U.S.  Nat.  Mus.  XIII,  p.  303. 

Marshfield,  Coos  County,  Oregon. 

10.    PHENACOMYS  SILVICOLA,  Howell 

1921.    Joum.  Mamm.  Baltimore,  2,  p.  98. 
5  niiles  south-east  of  Tillamook,  Tillamook  County,  Oregon. 

Genus  13.    DOLOMYS,  Nehring 

189S.    DoLOMYS,  Nehring,  Zool.  Anz.  21,  p.  13.    (First  recognized  as  a  living  genus  by 
Hinton,  1925,  Proc.  Linn.  Soc.  London,  1924-25,  p.  36.) 

Type  Species. — Dolomys  milleri,  Nehring  (a  fossil  species). 

R.\NGE. — South-eastern  Europe;  known  from  Montenegro,  Greece,  Yugo- 
slavia. 

Number  of  Forms. — Three  are  described  up  to  1936. 

Characters. — Skull  with  the  interorbital  ridges  fusing  in  adult;  squamosal 
crests  moderate;  jugal  rather  broad  in  the  few  seen.  Bullae 

very  large  and  inflated;  mastoids  not  much  inflated.  Palate  approaching  that  of 
Microtus  in  structure,  but  the  median  septum  is  short  and  broad.  Upper  incisors 

broad,  faintly  grooved.  Cheekteeth  rooted  in  adult.  M.i,  M.2  normal;  M.3 
with  anterior  loop,  three  triangles  of  which  the  anteroexternal  is  confluent  with 
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the  anterior  loop,  and  very  small,  and  a  large  closed  off  posterior  loop.    M.i 

lower  with  five  closed  triangles  between  the  terminal  loops;  M.2,  M.3  normal. 
Plantar  pads  6.  Tail  long,  more  than  half  length  head  and  bodv,  not  well 

haired;  ear  relatively  large;  digits  normal;  sole  mostly  naked. 

Forms  seen:  bogdanovi,  marakovici,  korabemis  (D.  grabenscikovi  korabensis, 

Martino,  1937,  from  Yugos\?L\'iz),  preniensis  (D.  bogdanovi  preniensis,  Martino, 
1939)- 

List  of  N.\med  Forms 

1.  DOLOMYS  BOGDANOVI  BOGDANOVI,  Martino 

1922.    Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  413. 
Cetinje,  Montenegro. 

2.  DOLOMYS  BOGDANOVI  MARAKOVICI,   Bolkay 

1924.    Biol.  Hung.  I,  fasc.  2,  p.  4. 
Bjelasnica  Mountains,  Bosnia. 

3.  DOLOMYS  GRABENSCIKOVI,  Martino 

1935.    Zap.  Russk.  Inst.  Belgrad,  10,  p.  84. 
Bistra  Mountains,  Macedonia. 

Genus  14.    ORTHRIOMYS,  Merriam 

1898.    Orthhiontvs,  Merriam,  Proc.  Biol.  Soc.  Washington,  XII,  p.  106. 

Type  Species. — Microtus  umbrosus,  Merriam. 

Range. — Mount  Zempoaltepec,  Oaxaca,  Mexico. 

Number  of  Forms. — One. 

Characters. — Skull  with  supraorbital  ridges  fused  to  form  median  crest  in 
adult.  Bullae  relatively  small.  Palate  posteriorly  as  in 

Microtus.  Cheekteeth  evergrowing;  M.i,  M.2  normal  in  elements;  ISI.3  with 
the  inner  folds  reduced  to  two,  the  posterior  loop  moderate.  Lower  cheekteeth : 
in  both  skulls  examined  M.i  has  three  closed  triangles  in  front  of  the  posterior 
loop;  in  front  of  these  the  fourth  and  fifth  triangles  are  nearly  confluent;  the 
anterior  loop  is  reduced.  According  to  Hinton,  the  number  of  closed  triangles 
in  M.I  lower  varies  individually  in  this  genus,  between  three  and  five  (the  same 

peculiarity  applying  to  the  related  Herpetomys).  ALa  with  posterior  loop,  two 
closed  triangles,  and  an  anterior  loop  composed  of  two  confluent  triangles. 

M.3  with  posterior  loop,  two  closed  triangles,  and  anterior  loop. 
Tail  about  half  head  and  body  length.  Ear  relatively  large.  Fur  soft. 

Plantar  pads  5  (a  rudimentary  sixth  may  be  present).    Mammae  2 — 0=4. 
Forms  seen;  umbrosus. 

List  of  N.wied  Forms 

I.    ORTHRIOMYS  UMBROSUS,  Merriam 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  107. 

Mount  Zempoaltepec,  Oaxaca,  Mexico. 
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Genus  15.    HERPETOMYS,  iMcrriam 

189S.    HERPETOMYS,  Merriam,  Proc.  Biol.  Soc.  Washington,  XII,  p.  107. 

Type  Species. — Microtiis  giiatetnalensis,  Merriam. 

Range. — Mountains  of  Guatemala. 

Number  of  Forms. — One. 

Ch.aracters. — Like  Orthriomys,  but  bullae  larger,  not  reduced;  M.3  as  in 
normal  Microtiis,  in  the  one  skull  seen,  with  three  inner  folds ; 

M.2  lower  evidently  normal  (posterior  loop,  four  alternating  triangles)  and  the 

tail  shortened,  about  a  third  head  and  body  length.    Mammae  2 — 1=6,  the 
inguinal  pair  functionless. 

Forms  seen :  giiatemalensis. 

List  of  Named  Forms 

I.    HERPP:T0MYS  GUATEMALENSIS,  Merriam 

1S98.    Proc.  Biol.  Soc.  Washington.  XJI.  p.  loS. 
Todos  Santos,  Huehuetenango,  Guatemala. 

Genus  16.    MICROTUS,  Schrank 

1798.    MiCROTUS,  Schrank,  Fauna  Boica.  vol.  i,  abth.  i,  p.  72. 
1S94.    Tetramerodon,  Rhoads,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  2S2.    (Arvicola 

tetramenis,  Rhoads.) 
1914.    Alexandromys,  Ognev,  Moskva  Dnev.  Zool.  otd.  obsc.  liuh.  jest.  T.  ii,  p.  109. 

(Microtiis  pelliceus,  Thomas.) 
1933.    SuMERiOMYS,  Argyropulo,  Zeitschr.  fiir  Siiugetierk.  8,  p.  iSo.    {Microtiis  socialis. 

Pallas.) 

190S.    Chionomys,  Miller,  .\nn.  Mag.  Nat.  Hist.  S,  I,  p.  97.    (Arvicola  nivalis,  Martins.) 
1S94.    Aulacomys,    Rhoads,   Anier.    Nat.   XXVIII,   p.    1S2.    (Aiilacomys  arviculoides , 

Rhoads.)    Valid  as  a  subgenus. 
1901.    Stenocr.\nius,  Kastschenko,  Ann.  .Mus.  St.  Petersb.  vi,  p.  167.    (Microtiis  slou- 

zozvi,  Poljak.)    Valid  as  a  subgenus. 

1857.    Chilotl'S,  Baird,  Mamm.  North  .Amer.  p.  516.     (Arvicola  oregoni,  Bachman.) 
Valid  as  a  subgenus. 

Type  Species. — Microtiis  terrestris,  Schrank =iiy(M  arvalis,  Pallas. 

Range. — Holarctic  region,  from  England,  Spain,  and  Norway  to  Japan  and 
the  Pacific  coast,  and  from  Alaska  and  Lower  California  to  the 

Atlantic  coast  of  North  America.  North  into  the  Arctic  region  of  both  hemi- 
spheres. South  to  Spain,  Northern  Italy,  Greece,  Asia  Minor,  Syria,  Palestine; 

Libya;  Transcaucasia,  Persia,  Russian  Turkestan,  Chinese  Turkestan,  Szechuan, 
Yunnan,  Eastern  China  north  of  the  Yangtsekiang;  and  in  America  to  Southern 
Mexico. 

In  Western  Europe,  the  agrestis  group  ranges  in  England,  Scotland,  the 

Hebrides,  Norway,  Sweden,  Denmark,  Germany,  France,  Spain,  North  Italy, 

Finland,  Estonia,  Yugoslavia;  the  arvalis  group  in  Ireland  (fossil),^  the  Orkneys, 
Channel  Islands,  Spain,  France,  Belgium,  Switzerland,  North  Italy,  Germany, 

'  I'.irt  of  one  skull  onlv  h^is  buen  found  fossil  iii  an   Irish  cave;    but  remains  of  Lemmings 
are  abundant  there. 
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Hungary,  Serbia,  Roumania,  Bulgaria,  Greece,  but  not  Scandinavia;  the 
oecononius  group  in  Norway,  Sweden,  Finland,  Holland,  Germany,  and  Hungary ; 
and  the  nivalis  group  from  Spain,  Switzerland,  France,  North  Italy,  South 
(Jermanv,  Transylvania,  Yugoslavia;  also  the  ̂ (/f«//im  group  is  represented  in 
Greece  and  perhaps  Spain.  In  South-west  Asia,  arralis  is  known  from  Asia 

Minor;  ioa'afc  from  Persia;  robertt  from  Asia  Minor;  the  w/za/zs  group  from  Asia 
Minor,  Syria,  and  Palestine;  and  the gtientheri group  from  Asia  Minor,  Palestine, 
and  North  Africa  (Libya).  In  the  U.S.S.R.,  the  oecononius  group  ranges  through 
North  and  Central  European  part,  south  to  Kiev  and  Voronej,  the  Ural 
Mountains,  and  the  whole  of  Siberia  (northern  and  central)  to  the  Pacific 
coast;  also  in  Semirechyia  and  the  Amur  district;  the  agrestis  group  has  a 
similar  range  to  the  last  in  European  Russia,  and  also  occurs  in  the  Yenesei 
Valley,  and  east  to  Lake  Baikal;  the  arralis  group  ranges  through  the  Euro- 

pean part,  except  extreme  north,  and  south  to  Crimea,  Caucasus;  Ural; 
Kazakstan,  and  Southern  Turkestan;  the  Altai;  also  represented  in  Trans- 

baikalia; the  calamorum-michnoi  group  is  from  Transbaikalia,  Amur,  Ussuri, 
etc.;  middendorffi  is  from  North  and  Mid-Ural,  Ob  and  Yenesei  regions;  the 
gregalis  group  ranges  from  the  Ural  more  or  less  throughout  Northern  Siberia ; 
also  North  Kazakstan,  Semirechyia,  the  Altai,  Transbaikalia,  and  Amur  region; 
socialis  is  known  from  Crimea,  Ukraine,  Caucasus,  Lower  Ural,  North  Caspian 
region,  Kopet-Dag,  Aral  region,  Fergana,  Semirechyia;  roberti  group,  and 
nivalis  group,  Caucasus  (details  compiled  from  Vinogradov).  In  China,  agrestis 
is  known  from  Mongolia,  the  arvalis  group,  from  Mongolia,  Kansu,  Korea, 
Japan  and  the  Kuriles;  ̂ rfaa/!.?  group  from  Mongolia  and  Chinese  Turkestan; 
calamorum  group  from  Manchuria,  Kiangsu,  Shensi,  and  Yunnan;  millicens 
from  Szechuan;  and  mandarinus  group  from  Shansi,  Mongolia,  and  Chihli. 
In  America,  the  pennsylvanicus  group  ranges  from  Labrador  and  North  Carolina 
westwards  more  or  less  continuously  apparently  to  Alberta,  Montana,  Colorado, 
and  New  Mexico;  a  form  is  described  from  Admiralty  Island,  Alaska;  the 
montanus  group  is  western,  from  Arizona  and  Wyoming  to  California  and 
Southern  British  Columbia;  californicus  group  is  Californian;  operarius  group, 
from  Alaska  and  Mackenzie;  abbreviatus  group — Alaska;  toivnsendi  group,  from 
coastal  Oregon,  California,  British  Columbia;  longicaudus  group,  from  Washing- 

ton to  South  Dakota,  and  south  to  California  and  Arizona;  forms  also  named 
from  islands  off  Alaska;  mexicanus  group  from  Arizona,  Texas,  and  Mexico; 
xanthognatlius  group  from  Central  Alberta  north  to  Arctic  coast,  west  to  Central 
Alaska;  chrotorrhinus  group  from  New  Hampshire,  New  Brunswick,  Quebec, 
Labrador;  ric/iardsoni  group  from  Washington,  British  Columbia,  Idaho, 
Oregon,  Alberta,  Wyoming;  and  oregoni  group  from  Oregon,  California, 
Washington,  British  Columbia. 

Number  of  Forms. — I  have  listed  two  hundred  and  thirty-eight.    A  few 
of  these  are  doubtful,  or  may  belong  to  other  genera. 

One  is  named  from  Formosa. 

Characters. — Compared  with  more  normal  Muridae,  the  skull  is  much  more 
angular,   and   more   specialized   by   ridges   for  jaw-muscle 
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attachment.  The  rostrum  is  rather  short;  the  frontals  considerably  constricted. 
The  supraorbital  ridges  fuse  in  the  adult  to  form  a  median  interorbital  crest, 

"sooner  or  later"  (Hinton).    Some  forms,  as  noted  below,  appear  to  have  this 

Fig.  45.    MiCROTUS  agrestis  agrestis,  Linnaeus. 

B.M.  No.  98-5-2-9.  S;       2i. 

Fk;.  46.    MK-Rotis  agrestis  agrestis,   Linnaeus. 

H.M.  No.  98.5.2.9,  ̂ ;    ■    2',. 
specialization  taking  place  very  late  in  life,  or  perhaps  even  not  at  all.  The 

squamosals  have  more  or  less  well-developed  crests.  The  interparietal  is  not 
reduced,  and  may  be  large.    The  braincase  is  broad. 
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I  have  seen  no  skulls  of  members  of  the  giientheri  group  with  the  median 

crest  developed.  Hinton,  writing  of  M.  mustersi,  states  that  they  probably  do 

so,  and  that  the  allied  species  philistimis  and  lydius  are  based  on  sub-adult 

material.  In  socialis,  according  to  Vinogradov,  they  do  not  do  so,  "even  in  old 

specimens."  In  roberti  and  nivalis,  the  supraorbital  ridges  are  weak;  very  few 
skulls  have  been  examined  in  which  a  median  crest  is  present;  but  ultimately 

the  ridges  in  these  forms  do  fuse,  as  I  have  seen  specimens  of  both  with  them 
actually  fused.  It  is  important  to  note  this,  as  Argyropulo  in  his  key  to  Palaearctic 
subgenera  of  Microtus  states  that  the  ridges  in  these  forms  do  not  fuse  (referring 

to  subgenus  " Chionomvs"). 

Fig.  47.    MiCHOTUS  agrestis  agrestis,  Linnaeus. 
B.M.  No.  98.5.2.9,  (J;  X  12. 

The  zygoma  is  robust.  The  zygomatic  plate  is  very  broad,  with  the  superior 

border  strongly  ridged,  and  is  strongly  tilted  upwards.  The  infraorbital  foramen 
is  much  narrowed.  The  bullae  are  never  reduced.  They  are  usually  relatively 
large,  and  there  is  a  tendency  towards  considerable  inflation  in  the  guentheri 

group,  and  in  socialis.  These  two  groups  have  been  referred  to  a  special  sub- 
genus Siinierivmvs  by  Argyropulo,  based  largely  on  this,  and  on  the  fact  that  the 

median  interorbital  crest  is  not  developed  (see  remarks  above);  but  the  guentheri 
group  seem  to  be  sufficiently  near  the  arialis  group  for  this  division  not  to  be 
maintained.  According  to  Argyropulo,  also  the  plantar  pads  are  reduced  to  five 
in  his  Sumeriunns;  but  this  character  is  not  unknown  elsewhere  within  the 

genus. 
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The  palatal  foramina  are  medium  in  length  as  a  rule,  and  often  narrowed. 
The  palate  terminates  posteriorly  in  a  sloping  median  ridge  and  two  lateral 

pits,  the  "median  spinous  process  always  present,  converted  into  a  sloping 
septum  between  the  posterolateral  pits,  the  inner  borders  of  these  pits  always 

continuous  with  the  tip  or  sides  of  the  median  process  "  (Hinton).  This  arrange- 
ment is  least  typical  in  the  highly  aberrant  Chinese  species,  millicens,  the  peculi- 

arities of  which  will  be  dealt  with  below.  The  incisors  are  broad  and  relatively 
heavy;  they  are  plain  e.xcept  in  rare  individual  cases;  I  once  picked  up  a  dead 
M.  agrestis  in  my  garden  which  had  grooved  upper  incisors,  which  is  I  believe 
very  rare. 

Cheekteeth  evergrowing.  The  normal  dentition,  as  typified  by  arvalis,  is 

as  follows.  M.I  has  an  anterior  loop,  and  four  alternating  closed  triangles. 
M.2  has  an  anterior  loop,  and  three  closed  triangles,  two  external,  one  internal. 

i\1.3  has  an  anterior  loop,  three  alternating  triangles,  as  in  AI.2,  and  then  a 

posterior  loop,  the  inner  side  of  which  is  cut  by  a  deep  re-entrant  fold ;  this  tooth 
is  longer  than  M.2,  and  has  three  clear  inner  re-entrant  folds.  The  teeth  are 
always  subject  to  slight  individual  variations,  but  this  pattern  is  common  to 
most  normal  members  of  the  genus  both  in  the  Old  World  and,  as  far  as 

I  can  see  from  Bailey's  figures,  the  American  species,  except  those  noted below. 

In  M.  agrestis,  and  the  pennsyh'anicus  group,  M.2  has  a  clear  but  small 
posterointernal  extra  closed  triangle.  (There  may  be  traces  of  this  formation 
in  M.I.)  While  this  character  differentiates  between  the  agrestis  and  arvalis 
groups  clearly  in  the  northern  Palaearctic,  some  species,  such  as  the  southern 
socialis,  may  have  the  character  in  M.2  present  or  absent. 

M.3  is  normal,  as  a  rule,  in  most  of  the  species,  but  in  two  Old  World 
species  it  is  very  complex;  and  in  three  groups  it  is  simplified.  The  complex 
types  are  middendorffi  (of  which  I  have  seen  few),  which  has  an  extra  pair  of 
closed  triangles  behind  the  normal  ones,  and  four  inner  folds;  and  roberti, 
which  has  in  this  tooth  a  straight  anterior  fold,  five  closed  triangles,  and  a  long 

posterior  loop  with  a  slight  re-entrant  fold  in  it.  M.  giid  also,  judging  by  B.M. 
material  (few),  has  a  complex  M.3. 

In  the  American  chrotorrhimis,  M.3  is  also  said  to  have  five  closed  triangles. 
This  tooth  is  reduced  in  the  nivalis  group,  having  only  two  inner  folds. 

Similar  reduction  has  taken  place  in  the  Chinese  mandarinus  group,  the  posterior 

loop  being  very  short  in  these  forms  {Johannes  and  puUiis). 

In  millicens,  a  little-known  species  from  Szechuan  which  differs  from  all 
other  Microtus  examined  in  its  unusually  flat  skull  (suggestive  of  Platycranius), 
M.3  is  apparently  variable  in  form,  three  specimens  having  a  reduced  posterior 

loop,  and  only  two  re-entrant  folds,  and  two  from  the  same  locality  evidently 
taken  at  the  same  time  having  quite  a  normal  M.3,  with  three  inner  folds. 

.\  few  seen  of  the  American  mexicaniis  have  this  tooth  rather  reduced 

posteriorly;  and  the  tooth  is  said  to  be  not  quite  normal  in  the  American 
abbreviatus  group. 

Lower  teeth.  The  typical  pattern  is:  M.i  with  posterior  loop,  five  alternating 
triangles,  and  an  anterior  loop,  with  a  fold  in  it  each  side.    In  some  forms,  these 
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folds  may  be  obsolete.  In  a  few  specimens  seen  of  M.  transcaspicus  ilaeus,  the 
above-mentioned  folds  meet,  so  that  there  are  seven  closed  triangles  in  this 
tooth.  M.2  with  posterior  loop  and  four  alternatins;  closed  triangles.  M.3 
with  three  transverse  loops  (normally  no  closed  triangles);  the  inner  folds  deep, 
the  outer  ones  usually  weak.  This  pattern  is  normally  very  constant  through 
the  genus,  as  far  as  seen,  with  the  following  exceptions:  in  the  oeconomus  group, 
and  the  American  operarius,  there  are  only  four  closed  triangles  to  M.i  lower, 
the  fifth  (anterointernal)  triangle  is  confluent  with  the  anterior  loop,  which  is 
reduced.  While  this  character  diiTerentiates  the  oeconomus  Voles  from  other 
northern  species,  it  is  not  a  constant  character  in  those  forms  referred  by  Russian 
authors  to  Chionomys;  the  anterointernal  triangle  in  roberti  and  in  nivalis  may 
be  either  confluent  with  the  anterior  loop,  or  closed  off  from  it.  In  millicens, 
there  are  only  four  closed  triangles  in  I\I.i  lower. 

External  characters:  mammae  (so  far  as  known),  2 — 2  =  8  except  in  the 
mexicanus  group,  in  which  thev  are  reduced  to  i — i  =4.  The  plantar  tubercles 
are  normally  six,  but  may  be  reduced  to  five  in  subgenus  Attlacomys,  subgenus 
Chilotus,  and  the  socialis  group,  also  according  to  Argyropulo  in  the  guentheri 
group.  Bailey  states  that  in  the  American  species  there  are  glands  present  on 
the  hips  or  flanks.  Ears  not  specially  reduced,  except  as  noted  below.  Tail 
usually  short,  considerably  less  than  head  and  body  length,  usually  less  than 
half  this  measurement,  but  not  excessively  reduced;  well  haired.  Sole  not 
heavily  haired  as  a  rule.  Digits  not  abnormal.  Claws  in  the  majoritv'  not 
tending  to  become  enlarged.  M.  michnoi  may  be  noted  as  a  large  species,  with 
a  long  tail  (about  half  head  and  body  length).  M.  nivalis  and  allies  also 
have  a  long  tail  (about  half  head  and  body  length),  and  rather  large  ears.  In 
M.  roberti,  the  tail  may  approach  three-quarters  head  and  body  length,  and  is 
sometimes  poorly  haired  for  a  member  of  this  group.  M.  mordax  [longicaiidatus) 
group,  and  M.  townsendi  group  have  a  long  tail,  among  the  American  species. 
The  claws  tend  to  become  rather  prominent  in  the  subgenus  Stenocranius; 
and  they  may  be  considerably  enlarged  in  the  mandariniis  group,  which  combined 
with  its  reduced  third  molar  seems  to  blend  into  the  genus  Lasiopodomys,  and 
make  it  not  easy  to  retain  the  latter.  In  this  group  {mandariniis),  the  ear  is  rather 
strongly  reduced.  In  .1/.  philistinus  the  ear  is  more  reduced  than  usual.  AI. 
middendorffi  has  a  shorter  tail  than  is  normal,  as  have  the  abbreviatiis  group 
from  America,  according  to  Bailey.  Other  long-tailed  tvpes  are  members  of  the 
subgenus  Aitlacomys  (rather  large  forms),  and  M.  millicens. 

Groups  and  Subgenera:  Hinton  has  not  yet  given  his  views  as  to  which  sub- 
genera should  be  retained  in  this  genus. 

Stenocr.vnius  is  currently  accepted  for  the  gregalis  group,  which  have  a 
normal  dentition,  but  an  unusually  narrowed  skull;  there  is  a  sharp  median 
crest  formed;  the  whole  skull  appears  excessively  narrowed  throughout. 

Chilotus,  originally  proposed  for  the  American  oregoni grou'p,  is  given  generic 
rank  by  Hinton,  who  quotes  species  from  Asia  (socialis  group?)  and  North 
America.  It  is  given  subgeneric  rank  only  by  American  authors.  Its  characters 
appear  to  me  to  be  duplicated  bv  one  or  other  of  the  species  of  the  genus,  and 
I  do  not  see  at  the  moment  how  it  is  to  be  retained  as  a  full  genus.    The  ears 
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are  said  to  be  rather  small  (though  not  smaller  than  those  of  Microtus  philistinus), 
the  plantar  pads  are  reduced  to  five.  But  this  character  is  present  in  members 
of  the  Microtus  giient/ieri  group,  according  to  Argyropulo,  which  species  Mr. 
Hinton  tells  me  he  regards  as  closely  allied  to  arvalis.  The  mastoids  tend  to  be 
inflated,  another  character  shared  by  the  guentheri  group.  The  fur  is  described 

as  "short  and  dense,  without  any  admi.xture  of  stiff  hairs,"  but  I  can  detect  no 

difi^erence  between  the  fur  of  these  species  and  Microtus  that  could  be  of  generic 
rank;  in  fact  quality  of  fur  (compare  the  genus  Rattus)  appears  to  be  a  highly 
changeable  character  in  members  of  this  Order. 

The  skull  is  described  as  being  flattened;  but  is  certainly  less  so  than  in 
Microtus  ?nillicens.  The  median  crest  is,  according  to  Hinton,  developed  in  the 

adult,  in  which  character  the  American  species  stands  nearer  typical  Microtus 
than  do  socialis  and  perhaps  the  guentheri  group.  The  claws  are  not  enlarged. 
Another  member  of  Microtus  which  shares  the  characters  of  five  plantar  pads  is 

M.  richardsoni  (subgenus  Aulacomxs);  this  character  cannot,  I  think,  be  regarded 

as  generic;  for  instance,  within  Neoclo?!  five  or  six  may  be  present  in  different 

species. 

The  group  was  defined  by  Bailey  as  follows:  "Plantar  tubercles  5; 
mammae  8  (2  pectoral,  2  inguinal),  side  glands  obscure  or  wanting;  ears 
rather  small;  fur  dense,  without  stiff  hairs;  skull  short,  low,  and  with  elliptical 

braincase;  molars  small.   .   .   ." 
The  dentition  is  normal. 

AuLACOMYS  is  regarded  as  a  valid  subgenus  by  American  authors;  Bailey 

described  it  as  follows:  "Plantar  tubercles  five.  Side  glands  in  flanks  of  males 
conspicuous;  a  musk-bearing  anal  gland.  Mammae  2 — 2  =  8.  Feet  large;  tail 
long,  fur  full  and  long;  bullae  very  small.  Incisors  projecting  far  beyond  pre- 

maxillae.  Molars  with  constricted  and  tightly  closed  sections."  Bailey  used 
the  name  Arricola  for  this  group,  but  Arricola  being  restricted  now  to  the  Palae- 

arctic  \Vater-^'oles,  the  name  Aulacomys  has  been  revived. 
The  subgenus  Chionomys  of  Miller  is  disregarded  at  the  moment  in  the 

present  classification,  at  any  rate  until  the  whole  of  the  Palaearctic  Microtus 

has  been  revised.  It  was  based  on  the  following  characters:  "In  general  like 
the  subgenus  Microtus,  but  third  upper  molar  w  ith  only  two  re-entrant  angles  on 
each  side,  as  in  Arvicola  and  some  forms  of  Pitymys;  skull  with  broad  rather 
flat  smooth  braincase,  and  wide  interorbital  region,  the  temporal  ridges  low  and 

inconspicuous;  posterior  termination  of  palate  essentially  as  in  true  Microtus, 

but  with  elements  usually  less  well  defined." 
This  group  was  based  on  nivalis.  Russian  authors  combine  M.  roberti  with 

nivalis  in  this  subgenus.  But  roberti,  though  like  nivalis  in  external  characters 

(long  tail,  large  ears,  etc.),  is  precisely  at  the  other  end  of  the  genus  as  regards 

the  formation  of  its  M.3,  which  is  very  complex,  more  so  than  in  other  Palae- 
arctic Voles  except  perhaps  middendorjfi.  The  skull  (relatively  weak  temporal 

ridges,  etc.)  is  nivalis-\ike.  But  if  Chionomys  is  based  primarily  on  a  form  in 
which  M.3  is  simplified,  it  seems  to  me  to  stand  to  reason  that  it  cannot  also 
include  a  form  with  a  most  complex  M.3.  Chionomys  could  be  restricted  to  the 

nivalis  group,  but  in  at  least  two  other  Palaearctic  groups  there  is  tendency  to 
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reduction  of  I\1.3  (in  mandarinus  group  it  is  more  reduced  than  in  the  nivalis 

group;  in  millicens,  as  already  noted,  it  is  not  a  constant  character,  some  speci- 
mens having  I\1.3  hke  nivalis,  others  hke  arvalis);  while  both  millicens  and  the 

mandarinus  group  seem  to  me  to  be  more  aberrant  than  nivalis,  either  in  cranial 
characters  {millicens),  or  external  characters  {mandarinus  group).  In  these 
circumstances,  it  seems  that  unless  these  two  groups  receive  new  subgeneric 
names,  Chionomys  must  be  dropped.  It  must  be  added  also  that  whereas  the 

temporal  ridges  in  nivalis  group  are  certainly  weak,  they  appear  even  weaker  in 
socialis  and  the  guentheri  group.  Vinogradov  evidently  attaches  no  importance 

to  the  differences  in  M.3  between  nivalis  and  roberti;  the  form  gud,  with  a  com- 
plex JM.3,  is  listed  as  a  race  of  nivalis  by  that  author.  Other  races  of  nivalis  of 

Russian  authors,  under  the  circumstances,  must  be  accepted  provisionally; 
some  of  these  might  have  a  complex  iVI.3,  in  which  case  they  could  probably 
be  regarded  as  races  of  gud.  (I  have  seen  very  few  specimens  from  the  Caucasus, 
and  area.) 

.•Vmerican  forms :  Apart  from  the  subgenera  Chilotus  and  Aulacomys,  Bailey 
divides  the  Microtus  of  North  America  into  the  following  ten  groups  (North 
American  Fauna,  no.  17,  1900;  revision  of  the  genus  Microtus): 

pennsvlvanicus  group,  characterized  by  "a  posterior  fifth  loop  to  the  middle 

upper  molar"  (evidently  representing  the  Palaearctic  agrestis  group). 
montanus  group,  characterized  by  "moderately  short  tail  and  constricted 

incisive  foramina." 

townsendi  group,  characterized  by  "large  size,  long  tail,  and  dark  brown 

colour." 
californicus  group,   characterized  by   "large  size,   and   wide  open  incisive 

foramina." 
longicaudus  group,  characterized  by  "long  tail  and  grev  colour." 
mexicanus  group,  characterized  by  "short  tail,  brown  colour,  and  onlv  four 

mammae." 
operarius  group,  characterized  by  "  short  tail,  and  onlv  four  closed  triangles  on 

anterior  lower  molar";  evidently  representing  the  Palaearctic  oeconomus 
group. 

ahhmiatus  group,  characterized  by  "robust  form,  very  short  tail,  five  closed 
triangles  on  M.i  (lower),  and  two  closed,  one  open  on  posterior  upper 

molar." 
chrotorrhin

us  
group,  characteriz

ed  
by  "yellow  nose,  and  five  closed  triangles 

to  posterior  upper  molar." 
xanthognathus  group,  characterized  bv  "yellow-  nose,  glands  on  flanks,  and 

three  closed  triangles  to  posterior  upper  molar."    (In  the  other  species, 
according  to  Bailey,  the  glands  are  on  the  hips.) 

According  to  Nelson,  1931,  the  species  innuitus  (referred  by  Bailey  to  the 

operarius  group),  abhreviatus  and  miurus,  together  w  ith  the  new'  .AJaskan  species 
muriei,  belong  to  the  subgenus  Stenocranius.  No  members  of  these  Alaskan 

species  have  been  examined. 

Palaearctic  groups.    From  the  material  examined,  there  appear  to  be  about 
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twelve  groups  in  the  Palaearctic  region.    This  arrangement  must  be  accepted  as 

provisional. 
1 .  oreoalis  group  (subgenus  Stenocraniiis) ;  with  the  cranial  characters  already 

indicated,  and  normal  dentition.  Vinogradov  recognizes  two  species 
only  in  U.S.S.R.,  gregalis  and  major,  the  other  forms  being  regarded  by 
this  author  as  races  oi gregalis.  The  claws,  in  specimens  examined,  often 
tend  to  be  rather  prominent;  the  ear  may  be  rather  small.  The  other 
forms  must  provisionally  be  regarded  as  belonging  to  subgenus  Microtus 
s.s. ;  though  it  seems  to  me  that  very  possibly  the  Stenocraniiis  forms  are 

more  closely  related  to  the  other  northern  "strong-skulled"  Microtus 
(agrestis,  arvalis,  oeconomtis,  etc.),  than  these  are  to  the  "weak-skulled" 
types  like  nivalis,  guenthcri,  robcrti,  and  socialis. 

2.  milliccns  group.  This  is  a  highly  aberrant  species.  The  four  closed 
triangles  on  M.i  lower  prove  it  to  Ijelong  here  rather  than  with  Neodon  (to 

which  its  external  characters  show  some  likeness),  according  to  Hinton's 
classification.  The  tail  is  rather  long.  There  are  six  plantar  pads.  The 
skull  is  very  weakly  ridged,  and  extremely  depressed  and  flattened, 
suggesting  a  type  which  lives  under  rocks.  M.2  is  more  or  less  with  the 
peculiarity  of  Microtus  agrestis  (i.e.  an  e.xtra  posterointernal  triangle),  or 
strong  traces  of  it.  M.3  is,  as  indicated,  either  like  nivalis,  or  like  arvalis, 
varying  evidently  in  different  specimens  from  the  same  locality.  The 
fifth  triangle  in  M.i  lower  is  confluent  with  the  anterior  loop,  as  in 
oeconomus,  and  sometimes  Jiivalis,  roberti.  The  species  is  from  Szechuan. 
It  will  probably  have  to  receive  a  subgeneric  name  later.  The  posterior 
palate  does  not  seem  quite  normal. 

3.  mandarinus  group,  based  chiefly  on  Johannes  and  pidliis.  This  group  stands 
near  Lasiopodomys,  making  it  difficult  to  retain  that  genus.  The  third 
molar  is  strongly  reduced  in  all  seen,  with  only  two  inner  folds.  The 
skull  is  quite  angular,  and  normal.  Sometimes  the  foreclaws  tend  to  be 
nearly  as  enlarged  as  in  Lasiopodomvs,  though  this  is  not  a  constant 
character.  The  sole  is  much  less  hairy  than  normal  in  Lasiopodomys, 
and  the  general  external  appearance  very  ditferent.  The  ear  is  strongly 
shortened. 

This  is  an  isolated  Chinese  group,  which  does  not  seem  very  typical 
in  Microtus. 

The  remaining  species  have  three  inner  folds  in   M.3,  except   in  nivalis, 
and  are  less  aberrant  than  those  above. 

4.  socialis  group.  With  five  plantar  pads;  relatively  large  bullae;  normal 
arvalis  dentition;  the  skull  is  weak,  and  the  median  ridges  according  to 
Vinogradov  do  not  fuse  to  form  a  median  crest.  The  ear  is  not  specially 
shortened,  though  this  has  been  regarded  as  a  more  or  less  fossorial 
species;  the  claws  are  not  enlarged.  In  some  forms,  as  the  type  of  irani 
from  Persia,  and  the  race  paradoxus,  M.2  is  as  in  agrestis;  in  other  forms, 
the  dentition  is  of  normal  arvalis  type.  A  southern  group;  from  South 
Russia,  Turkestan,  and  Persia. 
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5.  giicntheri  group.  According  to  Argyropulo,  five  plantar  pads  may  be 
present  in  this  group.  This  author  states  that  these  Voles  are  more  or 
less  fossorial;  some  specimens  of  giientheri  in  the  London  Zoological 
Gardens  at  present  do  not  give  this  impression,  being  very  active,  alert 
and  diurnal,  and  behaving  in  a  very  different  manner  from  captivity 
Rodents  which  may  be  regarded  as  fossorial  (at  least  so  far  as  my  ex- 

perience goes).  Thus  they  show  no  desire  for  darkness;  the  eyes  are  not 
reduced;  and  they  are  exceedingly  fast-moving.  The  median  interorbital 
crest  in  this  group  develops  late  according  to  Hinton,  though,  as  alreadv 
mentioned,  no  material  has  been  seen  with  this  specialization  present. 
The  dentition  is  normal,  of  arvalis  type.  The  bullae  tend  to  be  enlarged. 
Apparently  p/iilistimis  has  a  more  reduced  ear  than  is  normal  in  the  genus. 
Apart  from  this,  and  the  African  species,  all  named  forms  appear  to  me 
to  belong  to  one  species.  M.  cabrerae,  from  Spain,  a  little-known  form, 
may  also  perhaps  be  referred  here,  as  suggested  by  Argyropulo.  This 
is  also  a  southern  group,  from  Greece,  Asia  Minor,  Syria,  Palestine, 
Libya.  The  size  is  often  rather  larger  than  arvalis,  to  which  the  group 
is  probably  not  distantly  allied. 

6.  roberti  group.  Another  species  with  weak  skull,  the  median  interorbital 
crest  developing  very  late.  Tail  long,  about  half  head  and  body  length 
or  more.  1M.3  very  complex.  IVLi  lower  may  have  four  or  five  closed 
triangles.    Asia  Minor,  Caucasus. 

7.  nivalis  group.    Agreeing  with  roberti  in  the  relatively  weak  skull,  and  the 
long  tail;  but  M.3  simpler  than  other  species,  with  only  two  inner  folds; 
M.I  lower  as  in  roberti.  This  is  also  more  or  less  southern  in  range :  from 
Syria  and  the  Caucasus;  as  well  as  mountains  of  Central  and  Southern 
Europe. 

The  following  are  generally  with  the  median  interorbital  crest  fully  de- 
veloped comparatively  early,  and  the  skull  more  or  less  angular;  for  the  most 

part  they  are  northern  in  range. 

8.  middendorffi  group.    With  very  short  tail  (about  a  quarter  head  and  body 
length).  M.3  is  more  complex  in  ?inddcn(iorffi  than  is  normal.  Perhaps 
hypoboreiis  of  Vinogradov  belongs  here,  though  as  figured,  I\L3  is  normal. 
It  differs  from  middendorffi  in  cranial  characters. 

The  remaining  species  have  a  less  strongly  shortened  tail. 

9.  oeconomiis  group.    M.i  lower  with  only  four  closed  triangles.    All  forms 
occurring  in  U.S.S.R.,  including  ratticeps,  are  regarded  as  races  of 
oeconomiis  by  Mnogradov. 

10.  agrestis  group.  M.i  lower  normal.  M.2  with  extra  posterointernal 
triangle.  (As  noted  elsewhere,  this  character  may  occur  individuallv  in 
other  species,  such  as  socialis;  but  it  seems  a  constant  character  on  which 
to  divide  the  more  normal  Voles  of  Northern  Europe  and  Asia.) 

11.  arvalis  group.    M.2  normal.    Dentition  normal. 
In  this  group  may  be  included  arvalis,  transcaspicus,  orcadensis  and 
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other  species  admitted  by  Miller  from  Western  Europe  in  the  group  as 
understood  hy  this  author,  except  probably  hartingi  and  cabrerae  (which 
are  referred  to /^!(f«/Afn  group),  the  Chinese  inongoUciis,  and  the  Japanese 
moiitebelUii . 

iz.  calamoruin  group.  An  East  Asiatic  group  with  the  dentition  of  the  last, 
tending  to  become  larger.  Provisionally  including  clarkci  from  Yunnan 

(in  which  M.2  in  the  type  specimen  is  of  agrestis  type),  calamurum, 

ungureiisis,  michiioi,  a  long-tailed  species  (including  pcUiceus,  type  of 

Ognev's  genus  '^  Alexandromys"),  and  possibly  /or//s,  not  seen.  There 
seems  to  be  a  tendency  in  this  group  for  the  lateral  pits  at  the  back  of  the 
palate  to  be  larger  than  is  usual.  The  head  and  body  length  is  typically 

about  125,  or  more  (up  to  170  in  michnoi,  according  to  Vinogradov). 
Plantar  pads  5  (cahimorum,  clarkei,  pelliceiis).  This  character  suggests 
that  the  group  should  be  referred  to  the  Nearctic  Subgenus  Aulacomys. 

The  present  classification  is  based  largely  on  the  work  of  Bailey,  Miller,  and 
Vinogradov,  whose  work  has  been  carefully  studied,  and  has  lessened  my 

labours  considerably.  Mr.  Chaworth-Musters  has  also  kindly  given  me  his 
views  on  some  of  the  Chinese  species. 

There  is  considerable  difterencc  of  opinion  among  authors  as  to  the  limits  of 

this  genus.  American  authors  class  Pedomvs,  Orthriomys,  and  Herpetomvs  as 
subgenera  of  Microtus,  as  well  as  those  forms  here  retained  in  the  genus.  As 
already  stated,  Hinton  gives  generic  rank  to  Chihtiis,  which  is  currently  regarded 
as  a  subgenus  of  Microtus  only,  and  is  here  retained  as  such,  as  intermediate 

forms  leading  apparently  from  one  to  the  other  into  the  arvalis  group  exist 

between  typical  Microtus  and  Chilotus. 
Vinogradov  includes  Pitymys  in  Microtus,  as  a  subgenus;  while  several 

Russian  forms  he  refers  to  Phaiomys  (also  as  a  subgenus),  these  corresponding 

to  the  genera  Lasiopodomvs,  Neodon,  and  Blnnfordiinvs  of  the  present  classifica- 
tion. Phaiomys  has  been  restricted  by  Hinton  to  the  fossorial  Chinese  and  Indian 

species,  and  full  generic  rank  is  given  by  this  author  to  Lasiopodomys  and 
Neodon.  The  genera  Neodon,  Phaiomys,  Pedomys  and  Rlanfordimys  all  differ 
from  Microtus  in  having  only  three  closed  triangles  to  the  first  lower  molar  (in 

which  they  agree  with  Arvicola  and  Pitymys) ;  this  character  appears  to  be  con- 
stant in  the  forms  examined  of  these  genera.  Vinogradov  also  recognizes 

Stenocranius  and  Chionomys  as  subgenera  (the  latter  as  indicated  above  including 
roberti  as  well  as  its  type,  nivalis).  I  have  already  given  reasons  for  the  opinion 
that  this  classification  is  incorrect. 

Forms  seen:  agrestis,  angidaris,  angiistiis,  tiquitaiiius,  arcturus,  arvalis,  arvicii- 
loidi's,  asluriaiiiis,  bailloni,  brauncri,  breweri,  cabrerae,  calamoruin,  cahpsus, 
clarkti,  drumuKiHili,  diiplicatus,  dutcheri,  eda.x,  enixus,  eversmanni,  exsul,  fnnti- 
genus,  fulviventer,  gud,  guditheri,  hartingi,  hirtus,  ilaeus,  incertus,  Irani,  Johannes, 

leucurus,  lebrunil,  levernedii,  levis.  Inch,  lydins,  macrocranius,  macrurus,  macgilliv- 
raii,  inalcolmi,  niandarinus,  meridinnus,  mexicanus,  niial,  michnoi,  middendurffi, 

millicens,  mudestus,  mongol,  mongolicus,  montebelloi,  mordax,  mustersi,  mystacinus, 
nanus,  neglectus,  nivalis,  obscurus,  oeconomus,  orcadensis,  oregoni,  parvus,  pelliceus, 
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penmylvaniciis,  philistinus,  pontius,  piillus,  raddei,  ratticeps,  ravididus,  riparius, 
robcrti,  russiaemeridiunidis,  rozianus,  sandayensis,  sarnius,  serpens,  slowsowi, 
stipenis,  socialis,  terraenovae,  tianschanicus,  tvwnsettdi,  transcaucasiciis,  tdpius, 
iini;iiretisis,  xanthognathiis,  icestrae,  wagneri  (71/.  nivalis  wagneri,  Martino,  1939). 

List  of  Named  Forms 

Nearctic  Forms 

Subgenus  Chilotus,  Baird 
:.    MICROTUS  OREGONI   OREGON!,  Bachman 

1839.    Joum.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  p.  60. 

Astoria,  Clatsop  Count>',  Oregon. 
Synonym:  morosus,  Elliot,  1899,  Field  Col.  Mus.  Zool.  i,   11,  p.  227. 

Olympic  Mountains,  Washington. 

2.  MICROTUS  OREGONI  ADOCETUS,  Merriam 
1908.    Proc.  Biol.  Soc.  Washington,  XXI,  p.  145. 

S.  Yolla  Bolly  Mountain,  Tehama  County,  California. 

3.  MICROTUS  OREGONI  CANTWELLI,  Taylor 
1920.    Joum.  Mamm.  Baltimore,  i,  p.  iSo. 

Glacier  Basin,  Mount.  Rainier,  Pierce  County,  Washington. 

4.  MICROTUS   SERPENS,   Merriam 
1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  75. 

Agassiz,  British  Columbia,  Canada. 

5.  MICROTUS  BAIRDI,  Merriam 
1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  74. 

Glacier  Peak,  Crater  Lake,  Klamath  County,  Oregon. 

Subgenus  Auhicomys,  Rhoads 

6.  MICROTUS  RICHARDSONI  RICHARDSON!,  de  Kay 
1842.    Zool.  New  York  Mamm.  p.  91. 

Near  the  foot  of  the  Rocky  Mountains. 

7.  MICROTUS  RICHARDSONI  ARVICULOIDES,  Rhoads 
1894.    Amer.  Nat.  XXVIII,  p.  182. 

Lake  Keechelus,  Kittitas  County,  Washington. 
Synon\Tn :  principalis,  Rhoads,  1895,  Amer.  Nat.  XXIX,  p.  940.     Mount 

Baker  Range,  British  Columbia. 

8.  MICROTUS  R1CH.ARDSONT  MACROPUS,  Merriam 
1891.    North  Amer.  Fauna,  no.  5,  p.  60. 

Pahsimeroi  Mountains,  Custer  County,  Idaho. 

Subgenus  Microtus,  Schrank 

pennsylvaniais  Group 
(corresponding  to  the  Old  World  agrestis  Group) 

q.    MICROTUS  PENNSYLVANTCUS  PENNSYLVANTCUS,  Ord 
1S15.    Guthries  Geogr.  2d.  Amer.  ed.  vol.  2,  p.  292. 

Meadows  below  Philadelphia,  Pennsylvania. 
Synonym:  pratensis.  Rafinesque,  1817,  Amer.  Monthly  May.  II,  45. 

noveboracensis,  Ratinesque,  Ann.  Nat.  3,  1820. 
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{Microtis pennsylvamcus     ripariiis,  Ord,  J.  Acad.  Nat.  .Sci.  Philadelphia,  IV.  II.  305, 
pentisylvanicus)  i^~5- 

palustris,  Harlan,  Fauna  Amer.  13b,  1825. 
hirsutus,  Emmons,  Rept.  Quadr.  Mass.  60,  1840. 
alborufcsceiis,  Emmons,  same  reference. 

fiilva,  Audubon  &  Bachmann,  Proc.  Acad.  Nat.  Sci.  I'hila- 
delphia,  I,  96,  1841. 

nasuta,  Audubon  &  Bachman,  same  reference. 
rufescens,  de  Kay,  Zool.  N.  Y.  Mamm.  i,  85,  1S42. 
Oneida,  de  Kay,  same  reference. 
(iekayi,  Audubon  &  Bachman,  Quadr.  N.  Amer.  Ill,  287, 1854. 

longipilis,  Baird,  Mamm.  North  Amer.  524,  1857. 
rufidorsum,  Baird,  same  reference,  p.  526. 

TO.    MICROTUS  PENNSYLVANICUS  NIGRAN.S,   Rhoads 

1897.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  307. 
Currituck,  Currituck  County,  N.  Carolina. 

11.  MICROTUS  PENNSYLVANICUS   ACADICUS,  Banes 

1897.  Amer.  Nat.  XXXI,  p.  239. 
Digby,  Nova  Scotia,  Canada. 

12.  MICROTUS  PENNSYLVANICUS  SHATTUCKL   Howe 

1901.    Proc.  Portland  Soc.  Nat.  Hist.  2,  p.  201. 
Tumble  Down  Dick  Island,  Long  Island,  Penobscot  Bay,  Maine. 

13.  MICROTUS  PENNSYLVANICLS   MODKSTUS,  Uaird 
1857.    Alamm.  North  Amer.  p.  535. 

Cochetopa  Pass,  Saguache  County,  Colorado. 
Synonym:  iiisperatus,  Allen,  1S94,  Bull.  .Amer.  Mus.  Nat.  Hist.  VI.  347. 

Custer,  Black  Hills,  S.  Dakota. 

14.  MICROTUS  PENNSYLVANICUS  WAHEMA,  Bailey 
1920.    Joum.  Mamm.  Baltimore,  I,  p.  72. 

Glendive,  Dawson  City,  Montana. 

15.  MICROTUS  PENNSYLVANICUS   FONTIGENUS,  Bangs 
1896.    Proc.  Biol.  Soc.  Washington,  X,  p.  48. 

Lake  Edward,  Quebec,  Canada. 

16.  MICROTUS  PENNSYLVANICUS   L.-XBRADC  iKIUS.   Barle> 
1898.  Proc.  Biol.  Soc.  Washington,  XII,  p.  88. 

Fort  Chinio,  Ungava,  Canada. 

17.  MICROTUS  PROVECTUS,  Banys 
IQ08.    Proc.  New  Eng.  Zool.  Club,  4,  p.  20. 

Block  Island,  New'port  County,  Rhode  Island. 

iS.    MICROTUS  DRUMMONDl,  Audubon  &:  Bachman 

1854.     Quadr.  North  Amer.  vol.  3,  p.  166. 
Valleys  of  the  Rocky  Mountains;   probably  in  vicinity  of  Jasper  House, 

Alberta,  Canada. 

Synonym:   microcephalus,   Rhoads,    1894,  Proc.   .AcaLi.   Nat.   Sci.   Phila- 
delphia, 2S6.    British  Columbia. 

stone:,  Allen,  1899,  Bull.  .Amer.  Mus.  Nat.  Hist.  XII,  p.  5. 
Liard  River,  British  Columbia. 



MICROTUS  599 

19.  MICROTUS  ADMIRALTIAE,  Heller 
1909.    Univ.  Calif.  Publ.  Zool.  V,  p.  256. 

Windfall  Harbour,  Admiralty  Island,  Alaska. 

20.  MICROTUS  APHORODKMUS,  Preble 

1902.    North  Amer.  Fauna,  no.  22,  p.  52. 
About  so  miles  south  of  Cape  Eskimo,  Thlewiaza  River,   Keewatin, 

Canada. 

ai.    MICROTUS  AZTECUS,   .Mien 

1893.  Bull.  Amcr.  Mus.  Nat.  Hist.  V,  p.  73. 
Aztec,  San  Juan  County,  New  Mexico. 

22.  MICROTUS  ENIXUS,  Bangs 
1896.    Amer.  Nat.  XXX,  p.  1051. 

Hamilton  Inlet,  Labrador,  Canada. 

23.  MICROTUS  TERR.A.ENOVAE,  Bangs 
1894.  Proc.  Biol.  Soc.  Washington,  IX,  p.  129. 

Codroy,  Newfoundland. 

24.  MICROTUS  BREWERI,  Baird 
1S57.    Mamm.  North  Amer.  p.  525. 

Muskeget  Island,  Nantucket,  Massachusetts. 

25.  MICROTUS  NESOPHILUS,  Bailey 
1898.    .Science,  N.S.  8,  p.  782. 

Great  Gull  Island,  Long  Island,  Suffolk  County,  New  York. 
Synonym:  insiilaris,  Bailey,  189S,  Proc. Biol.  Soc. Washington,  XII, p.  86. 

montanus  Group 

(corresponding  to  the  Old  World  arvalis  Group?) 

26.  MICROTUS  MONTANUS  MONTANUS.   Peak- 
1848.     U.S.  E.\plor.  Exp.  vol.  8,  mamm.  &  omith.  p.  44. 

Sacramento  River,  Mount  Shasta,  Siskiyou  County,  California. 
Synonym:  longirostris,    Baird,    1S57,    Mamm.     North   Amer.    p.    530. 

California. 

27.  MICROTUS  MONTANUS  YOSEMITE,  Grinnell 

1914.    Proc.  Biol.  Soc.  Washington,  XXVII,  p.  207. 
Yosemite  Valley,  Mariposa  County,  California. 

2S.    .MICROTUS  MONTANUS  C.\RYI,  Bailey 
1917.    Proc.  Biol.  Soc.  Washington,  XXX,  p.  29. 

Milford,  Fremont  County,  Wyoming. 

29.  MICROTUS  MONTANUS  ARIZONENSIS,  Bailey 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  88 

Springerville,  Apache  County,  Arizona. 

30.  MICROTUS  MONTANUS  RIVULARIS,  Bailey 
1898.    Proc.  Biol.  Soc.  Washington,  XII,  p.  87. 

St.  George,  Washington  County,  Utah. 

:,i.    MICROTUS  MONTANUS  FUCOSUS,  Hall 
■93S-    Univ.  Cal.  Pub.  Zool.  40,  p.  421. 

Hiko,  Pahranagat  Valley,  Lincoln  County,  Ne\ada. 
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32.  MICROTUS  MONTANUS  MICROPUS,  Hall 

1935.    Univ.  Cal.  Pub.  Zool.  40,  p.  417. 
Cleveland  Ranch,  Spring  Valley.  White  Pine  County,  Nevada. 

33.  MICROTUS  MONTANUS  UNDOSUS.  Hall 
IQ35.    Univ.  Cal.  Pub.  Zool.  40,  p.  420. 

Lovelock,  Pershing  County,  Nevada. 

34.  MICROTUS  NANUS  NANUS.  Merr.am 
iSqi.    North  Amer.  Fauna,  no.  5,  p.  63. 

Pahsimeroi  Mountains,  Custer  County',  Idaho. 
35.  MICROTUS  NANUS  CANESCENS,  Bailey 

1S98.    Proc.  Biol.  Soc.  Washington,  XII,  p.  87. 
Conconully,  Okanogan  County,  Washington. 

36.  MICROTUS  CANICAUDUS,  Miller 
1597.  Proc.  Biol.  Soc.  Washington,  XI,  p.  67. 

McCoy,  Willamette  Valley,  Polk  County,  Oretron. 

37.  MICROTUS  DUTCHERI.  Bailev 
1598.  Proc.  Biol.  Soc.  Washington,  XII,  p.  85. 

Big  Cottonwood  Meadows,  Tulare  County,  California. 

38.  MICROTUS  NEV.^DENSIS,  Bailey 
iSgS.    Proc.  Biol.  Soc.  Washington,  XII,  p.  86. 

Ash  Meadows,  Nye  County,  Ne\'ada. 

californicus  Group 

39.  MICROTUS  CALIFORNICUS  CALIFORNICUS,  Peale 
1848.    U..S.  Explor.  E.\p.  vol.  8,  mamm.  &:  omith.  p.  46. 

San  Francisco  Bay,  California. 
Synonym;  edax,  Le  Conte,  1S53,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  VI, 

p.  405.    South  of  San  Francisco  Bay,  California. 
tro'abridgei,  Baird,  Mamm.  North  America,  529,  1857. 

40.  MICROTUS  CALIFORNICUS  CONSTRICTUS,   Bailey 

1900.    North  .■\mer.  Fauna,  no.  17,  p.  36. 
Cape  Mendocino,  Humboldt  County,  California. 

41.  MICROTUS  CALIFORNICUS  EXIMIUS,   Kellow 
1918.     Univ.  Cahf.  Publ  Zool.  XXI,  p.  12. 

Lierly's  Ranch,  Mount  Sanhedrin,  Mendocino  County,  California. 
4a.    MICROTUS  CALIFORNICUS  AESTUARINUS,   KlII.jkl- 

191S.    Univ.  Calif.  Pub.  Zool.  XXI,  p.  15. 
Grizzly  Island,  Solano  County,  California. 

43.  MICROTUS  CALIFORNICUS  MARIPOSAE,  Kelloeg 
1918.    Univ.  Cahf.  Pub.  Zool.  XXI,  p.  19. 

li  miles  west  of  El  Portal,  Mariposa  County,  California. 

44.  MICROTUS  CALIFORNICUS  VAI.I.ICI  )LA.  Baiky 
iSg8.     Proc.  Biol.  .Soc.  Washington,  XII,  p.  89. 

Lone  Pine,  Inyo  County,  California. 

45.  MICROTUS  CALIFORNICUS  SCIRPENSIS,   Bailev 
1900.    North  .\mer.  Fauna,  no.  17,  p.  38. 

Near  Shoshone,  Amargosa  River,  Inyo  County,  California. 
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46.  MICROTUS  CALIFORNICUS  KERNENSIS,  Kelloee 
1918.    Univ.  Calif.  Pub.  Zool.  XXI,  p.  26. 

Fay  Creek,  Kem  County-,  California. 
47.  MICROTUS  C.\LlFORNICUS  MOHAVENSl.S,  Kellocg 

1918.    Univ.  Calif.  Pub.  Zool.  XXI,  p.  29. 
Victorville,  San  Bernardino  County,  California. 

48.  MICROTUS  CALIFORN'ICUS  S.-\NCTIDIEGI,  Kellogg 
1922.    Proc.  Biol.  Soc.  Washington,  XXXV,  p.  78. 

Escondido,  .San  Diego  Count\-,  California. 
Synom-ni:  iieglectus,  Kellogg,  1918,  Univ.  Cal.  Pub.  Zool.  XXI.  p.  31. 

49.  MICROTUS  CALIFORN'ICUS  HYPERYTHRUS.  Elliot 
1903.    Field  Columb.  Mus.  Pub.  74,  Zool.  ser.  vol.  3,  p.  161. 

La  Grulla,  San  Pedro  Martir  Mountains,  Lower  California,  Mexico. 

50.  .MICROTUS  CALIFORMCUS  PERPLEXABILIS,  Grinnell 
1Q26.    Joum.  Mamm.  Baltimore,  7,  p.  223. 

La  Grulla,  Sierra  San  Pedro  Martir,  Lower  California. 

51.  MICROTUS  CALIFORXICUS  AEQUIVOC.ATUS,  Osgood 

1928.    Joum.  Mamm.  Baltimore,  9,  p.  56. 
San  Quintin,  Lower  California. 

52.  MICROTUS  C.>\LIFORMCUS  STEPHENSI,  Blocker 
1932.    Proc.  Biol.  Soc.  Washington,  XLV,  p.  134. 

Playa  del  Rey,  Los  .\ngeles,  California. 

53.  MICROTUS  CALIFORMCUS  GRINNELLI,  Huey 

1932.    Trans.  S.  Diego  Nat.  Hist.  Soc.  7,  p.  47. 
Sangre  de  Cristo  in  Valle  San  Rafael  on  western  base  of  Sierra  Juarez, 

Lower  California. 

54.  MICROTUS  CALIFORMCUS  PALUDICOL.A.  Hatfield 

I935'    Joum.  Mamm.  Baltimore,  16,  p.  316. 
Melrose  Marsh,  Almeda  County,  California. 

operarius  Croup 

(corresponding  to  the  Old  World  oiconotmis  Group) 
55.  .MICROTUS  OPER.ARIUS  OPER.\RIUS,  Nelson 

1893.    Proc.  Biol.  Soc.  Washington,  VIII,  p.  139. 
St.  Michael,  Norton  Sound,  Alaska. 

56.  MICROTUS  OPER.-\RIUS  ENDOECUS,  Osgood 
1909.    North  Amer.  Fauna,  no.  30,  p.  23. 

Mouth  of  Charlie  Creek,  Yukon  River,  Alaska,  about  50  miles  above 
Circle. 

57.  MICROTUS  M.'^CF.ARLANI.  Mernam 

1900.    Proc.  Washington  .-Vcad.  Sci.  II,  p.  24. 
Fort  .\nderson,  .Anderson  River.  Mackenzie,  Canada. 

58.  .MICROTUS  YAKUTATENSIS,  Mernam 

1900.    Proc.  Washington  Acad.  Sci.  II,  p.  22. 
Yakutat  Bay,  .Alaska,  north  shore. 

59.  .MICROTUS  K,\DI.ACENSIS,  .Mernam 

1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  222. 
Kodiak  Island,  Alaska. 
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ho.    MICROTUS  UNALASCENSIS  UNALASCENSIS,  Merriam 

1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  222. 
Unalaska,  Alaska. 

(.1.    MICROTUS  UNALASCENSIS  POPOFENSIS,   Merriam 

1900.    Proc.  Washington  Acad.  Sci.  II,  p.  22. 
Popof  Island,  Shumagin   Islands,  .Alaska. 

(12.    MICROTUS  AMAKENSIS,  Murie 

1030.    Journ.  Mamm.  Baltimore,  11,  p.  74. 
Amak  Island,  Behring  Sea,  Alaska. 

bj.    MICROTl'S  SITKENSIS.  AUrriam 

1897.    Proc.  Biol.  Soc.  Washington,  XI,  p.  221. 
Sitka,  .Alaska. 

64.  MICROTUS  INNUITUS  INNUITUS,  Merriam 

iQoo.    Proc.  Washington  Acad.  Sci.  II,  p.  2i. 
St.  Lawrence  Island,  Behring  Sea,  Alaska. 

(According  to   Nelson,   this   is   a  member  of  subgenus   Slciio<r<iiiiiis 
see  no.  67,  nbbreviatus  and  allies.) 

65.  MICROTUS  INNUITI'S  PUNUK1:NSIS,  Hall  &  Gilmore 
1932.    Univ.  Calif.  Pub.  Zool.  XXXVIII,  p.  399. 

Big  Punuk  Island,  Behring  Sea. 

(lb.    .MICROTUS  ELY.MOCETES,  Oscocd 

1906.  Proc.  Biol.  Soc.  Washington,  XIX,  p.  71. 
Montague  Island,  Prince  William  Sound,  .Alaska. 

ahbm-iaUis  Group 

(Nelson,  iq'?  i ,  state-,-;  tliat  all  members  of  this  group  are  niembers  ot  subgenus 
Stenocranius,  as  well  as  iiiiiuitiis,  and  muriei,  numbers  64  and  332  respectively 

of  the  present  list.) 

67.  MICROTUS   ABBREVI.ATUS   ABBREVI.ATUS,    Miller. 

1899.  Proc.  Biol.  Soc.  Washington  XIII,  p.  13. 
Hall  Island,  Behring  Sea,  Alaska. 

68.  MICROTUS  ABBREVIATUS  FISHERI,   Merriam 

1900.  Proc.  Washington  Acad.  Sci.  II,  p.  23. 
St.  Matthew  Island,  Behring  Sea,  Alaska. 

hg.    MICROTUS  MIURUS  MIURUS,  Osgood 

1 90 1.  North  Amer.  Fauna,  no.  21,  p.  64. 

Near  Hope  City,  Bear  Creek,  Turnagain  .Arm,  Cook  Inlet,  Alaska. 

70.  MICROTl'S  MIURUS  OREAS,  Ost;ood 
1907.  Proc.  Biol.  Soc.  Washington,  XX,  p.  61. 

'I'oklat  River,  Alaskan  Range,  .Alaska. 

toiomciidii  Group 

71.  MICROTUS  TOWNSENDII  TOWNSENDII,  Bachman 

1S39.    Journ.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  p.  60. 
Columbia  River,  near  mouth  of  Willamette,  on  or  near  Wappatoo  (or 

Sauvie)  Island. 

Synonym:  occidciilaUs.  Peale,  1S48,  Mamm.  U.S.  Expl.  Exp.  p.  44. 
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72.  MICKOTUS  TOWNSKNDIl   CI.;M1NGI,   Hall 

1936.    Murrelet.  Seattle,  17,  p.  15. 
Bowen  Island,  Howe  Sound,  British  Columbia. 

73.  MICROTUS  TI;TRAMP;RU.S,  Rhoads 

1894.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  283. 
Beacon  Hill  Park,  Victoria,  Vancouver  Island,  British  Columbia. 

longicaudus  Group 
74.  MICROTUS  LONGICAUDUS,  Merriam 

1888.    .■\mer.  Nat.  XXII,  p.  935. 
Custer,  Black  Hills,  Custer  Co.,  S.  Dakota. 

75-    MICROTUS  MORDAX  MORDAX,  Merriam 

1891.    North  Amer.  Fauna,  no.  5,  p.  61. 
Sawtooth  Lake,  Blaine  County,  Idaho. 
Synonym:  vellerosiis,  Allen,   iSgg,  Bull.  Amer.  Mus.  Nat.  Hist.  XII, 

p.  7.    Upper  Liard  River,  British  Columbia. 
cautus,  Allen,  1899,  Bull.  Amer.  Mus.  Nat.  Hist.  XII,  p.  7. 

Hell's  Gate,  Liard  R.,  British  Columbia. 

76.    MICROTUS  MORDAX  SIERR,^E,  Kellogg 

1922.  Univ.  Calif.  Pub.  Zool.  XXI,  p.  288. 
Toulumne  Meadows,  Yosemite  National  Park,  California. 

77-    MICROTUS  MORDAX  BERNARDINUS,  Merriam 

1908.    Proc.  Biol.  Soc.  Washington,  XXI,  p.  145. 

Dry  Lake,  .San  Bernardino  Mountains,  San  Bernardino  County,  Cali- 
fornia. 

78.    MICROTUS  MORDAX  ABDITUS,  Howell 

1923.  Joum.  Mamm.  Baltimore,  4,  p.  36. 

Walker's  Ranch,  8  miles  south  of  Tillamook,  Tillamook  County,  Oregon. 
79-    MICROTUS  MCJRDAX  HALLI,  New  Name 

New  name  for  angustus.  Hall.     1931,  Univ.  Cal.  Pub.  Zool.  XXXVII,  p.   13.    Not  of 
Thomas,  igo8. 

Godman  Spring,  Blue  Mountains,  Columbia  Count\',  Washington. 

80.    MICROTUS  MORDAX  HTTOR.-\LIS,  Swarth 

1 933'    Proc.  Biol.  Soc.  Washington,  XLVI,  p,  209. 
Shakan,  Prince  of  Wales  Island,  Alaska. 

•Si.    MICROTUS  MORDAX  L.^TUS,  Hall 

1 93 1.    Univ.  Calif.  Pub.  Zool.  XXXVII,  p.  12. 
Wisconsin  Creek,  Toyabe  Mountains,  Nye  County,  Nevada. 

82.     MICROTUS  MACRURUS,  Merriam 

1898.    I'roc.  Acad.  Nat.  Sci.  Philadelphia,  p.  353. 
Lake  Cushman,  Olympic  Mountains,  Mason  County,  Washington. 

Sj.    MICROTl'S  CORONARUiS,  Swarth 

t9ii.    Univ.  Calif.  Pub.  Zool.  VII,  p.  131. 
Egg  Harbour,  Coronation  Island,  .Alaska. 

84.    MICROTUS  ANGUSTICKPS,  Bailey 

1S98.    Proc.  Biol.  Soc.  Washington,  XII,  p.  86. 
Crescent  Citv,  Del  Norte  Countv,  California. 
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85.    MICROTUS  ALTICOLA  AI.TICDLA,  Mtrruim 

1S90.    North  Amer.  Fauna,  no.  3,  p.  67. 
Little  Spring,  San  Francisco  Mountain,  Coconino  County,  Arizona. 

Sb.    MICROTUS  ALTICOLA  LKUCOPHAEUS,  Allen 

1894.  Bull.  .\mer.  Mus.  Nat.  Hist.  VI,  p.  320. 
Graham  Mountains,  Graham  County,  Arizona. 

iihxiauius  (jroup 

87.  MICROTUS  MEXICANl'S  MHXICANUS,  Saussure 
1861.    Rev.  et  Mag.  Zool.  ser.  2,  XIII,  p.  3. 

Mount  Orizaba,  Puebla,  Mexico. 

88.  MICROTUS  MEXICANUS  NAV.AHO,  Benson 

1934.    Proc.  Biol.  Soc.  Washington,  XLVII,  p.  49. 
Soldier  Spring,  east  slope  of  Navajo  Mountain,  San  Juan  County,  Utah. 

8q.    .MICROTUS  MEXICANUS  PHAEUS,  Merriam 

1892.    Proc.  Biol.  Soc.  Washington,  VII,  p.  171. 

Sierra  Nevada  de  C'olima,  Jalisco,  Mexico. 
go.    MICROTUS  MEXICANUS  GUADALUPENSIS,  Bailey 

1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  118. 
Guadalupe  Mountains,  El  Paso  County,  Texas. 

01.  MICROTUS   EULVI VENTER,   Merriam 

1895.  Proc.  Biol.  Soc.  Washington,  XII,  p.  106. 
Cerro  San  Felipe,  Oaxaca,  Mexico. 

02.  MICROTUS  MOGOLLONENSIS,  Mearns 

iSgo.     Bull.  Amer.  Mus.  Nat.  Hist.  II,  p.  283. 

Baker's  Butte,  Mogollon  Mountains,  Yavapai  County,  .Arizona. 

xaiithoi;iiathus  (jroup 

'n-    MICROTUS  XANTHOGNATHUS,   Leach 
1.S14.    Zool.  Misc.  vol  I,  p.  60. 

Hudson  Bay.    (Ranging  west  to  .Alaska.) 

c/nutuiihiiiiis  Gniup 

1)4.    MICROTUS  CHROTORRHINUS  CHROTORRHINUS.  Miller 
1594.  Proc.  Boston  Soc.  Nat.  Hist.  26,  p.  190. 

Tuckerman's    Ravine,  Mount  Washington,  Coos   County,  New  Hamp- shire, 

rjs.    MICROTL'S  CHROTORRHINUS  RAVLS,  Bangs 
1595.  Proc.  Biol.  Soc.  Washington.  XII,  p.  iSS. 

Black  Bay,  Strait  of  Belle  Isle,  Labrador,  Canada. 

gh.    .MICROTUS  CHROTORRHINUS  CAROLl.XENSIS,   Koniarek 

1932.    Journ.  Mamm.  Baltimore,  13,  p.  158. 
CJreat   .Smoky  Mountains,  about  5  miles  north  of  Smokemont,  Swain 

C(ninty,  North  Carolina. 

The  remaining  North  American  form  is  described  as  a  member  of  the  sub- 

genus Stenociiiiu'iis   (below). 
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Palaearctic  Forms 

ruber li  Group 

97.    MICROTIS  ROIiKRTI    ROIJKRTI,  Thomas 

IQ06.    Ann.  Mag.  Xat.  Hist.  7,  XVII,  p.  418. 
Sumela,  south  of  Trebizond,  Asia  Minor. 

y8.    MICROTUS  ROBERTI  OCCIDENTALIS,  Turov 

1928.    Arb.  Nord.  Kaukas.  Assoc.  44,  p.  27. 
Caucasus  Mountains,  S.  Russia. 

c;q.    MICROTIS  ROBERTI  PERSONATUS.  Ognev 

IQ24.    Rodentia  of  North  Caucasus,  p.  39. 
X.  Caucasus,  Russia. 

100.    MICROTUS  ROBERTI  PSHAVUS,  Shidlovsky 

1919.    Tiflis  Bull.  Terr.  Exper.  Stat.  no.  5,  p.  38. 

Source  of  River  lora,  Mgelat-Zihe  (Kapari),  20  versts  south-west  from 
Mount  Borbalo,  Caucasus,  Russia. 

loi.    MICROTUS  GUD  GUD,  Satunin 

1909.    Beitr.  Kenntnis.  Saugetier,  p.  4. 

Aim  Tarpank  auf  d.  Abusar-Dagh,  Kr.  01t>",  Transcaspia. 

102.  MICROTUS  GUD  LASISTANIUS,  Neuhauser 

1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  160. 

Varsambeg-Dat,  Vilayet  Riza,  Asia  Minor. 

nivalis  Group 

(It  is  possible  that  some  races  of  nivalis  from  the  Caucasus  Mountains 
describeci  by  Russian  authors  may  belong  in  the  roberti  group,  or  may  be  races 
oi  gud.) 

103.  MICROTUS  SYRIACUS,  Brants 

1827.    Het  geslacht  d.  Muizen,  p.  92. 

Syria. 

104.  MICROTUS  NIVALIS  NIVALIS,  Martins 

1842.    Rev.  Zool.  p.  331. 
Kaulhom,  Berne,  Switzerland. 

Synonym:  petrophilus,  Wagner,   1853,   Miinch.  Gel.  Anz.   38,  p.  307, 
Bavaria. 

alpimis.  Wagner,  1843,  Schreber's  Saugt.  Suppl.  Ill,  p.  576. 
Uri,  Switzerland. 

niiicola,  Schinz,  1845,  Syn.  Mamm.  II,  236.    Swiss  Alps. 

105.  MICROTUS  NIVALIS  AQLTTANIUS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  99. 

Near  L'Hospitalet,  Ariege,  France. 

lof..    MICROTUS  NIVALIS  HERMONIS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  103. 
Mount  Hermon,  Palestine. 

107.    MIC:R0TUS  NIVALIS  PONTIUS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  102. 
25  miles  north  of  Baibort,  Asiatic  Turkey. 



(.of.  MICROTIS 

io8.    MICROTUS   M\A1,1S  (  )S1:T1CL  S,  Shicllovsky 

1910.    Tifli?  Bull.  Terr.  Exper.  Stat.  5,  p.  36. 
Near  Village  Edisi,  Caucasus. 

100.     .MICROTUS  NIVALIS  LUCIDUS.  Shidlovsky 

igio.    Tiflis  Bull.  Terr.  Exper.  Stat.  5,  p.  36. 
Village  Edisi,  Caucasus. 

110.  MICROTUS  NIVALIS   IGHESICUS,  Shidlovsky 

igiQ.    Tiflis  Bull.  Terr.  Exper.  Stat.  5,  p.  36. 
Eastern  part  of  Central  Caucasus  Chain  and  Mountainous  Daghestan. 
Synonym:  nivalis  ighesicus  gotshobi,  Shidlovsky.  same  reference,  p.  37. 

111.  .MICROTLS  NIVALIS  TRIALHTICUS,  .Shidlovskx 

iqiq.    Tiflis  Bull.  Terr.  Exp.  Stat.  5,  p.  37. 

Kisil-kilisa,  Ashcala,  Kuembet,  Caucasus. 

112.  MICROTUS  NIVALIS  SATUNINI,   Shidlovsky 

1919-    Tiflis  Bull.  Terr.  Exp.  Stat.  5,  p.  37. 
Forestland  in  vicinity  of  Village  Mirzik,  near  Surnabad,  Caucasus. 

113.  MICROTUS   NIVALIS  NLUJUKOVI,   Formozov 

1 93 1.    Folia  Zool.  Hydrob.  Riga,  3,  p.  81. 

Bolschaja  Loba,  Maikop  District,  N.-W.  Caucasus. 

114.  MICR<JTUS  NIVALIS  ABULENSIS.  Aracii... 

1936.     Bnl.  Real  Soc.  Esp.  Hist.  Nat.  36,  p.  151. 
.Solosancho,  province  of  Avila,  Spain. 

115.  MICROTUS  NIVALIS  OLYMPIUS,  Neuhauser 

1936.    Zeitschr.  fiir  Siiugetierk.  11,  p.  159. 

Olymp,  Valayet  Brussa,  Asia  Minor. 

lib.    .MICROTUS  NIVALIS  MALYI,  Bolkay 

1925.    Nov.  Mus.  Sarajevoensis,  i,  p.  10. 

Tisovica  Valley,  on  Prenj  Mountain,  Hercegovina. 

117.    MICROTUS  LEBRUNIl    LEBRUNII,  Crtspon 

1S44.    Faune  Meridionale,  i,  p.  77. 

Nimes,  Gard,  France. 

iiS.    MICROTUS  LEBRUNII  LEUCURUS,  Gerbi; 

1S52.    Rev.  Mag.  Zool,  and  ser.  IV,  p.  260. 
Barcelonnette,  Basses-.\lpes,  France. 

iiy.    MICROTUS  ULPIUS,   Miller 

igoS.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  100. 

Hatszeg,  Hunyad,  .■\ustria-Hungary. 

sociiilis  (iniup 

120.  MICR(JTUS  SOCIALIS  SOCIALIS,  Pallas 

177S.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  218. 
Ural  River,  W.  Siberia. 

Synonym:  gravesi,  Goodwin,  1934,  .Anur.  Mus.  Nov.  742,  p.  2.    Kazak 
Stan. 

121.  MICROTUS  SOCIALIS  ASTRACHANENSIS.   IXsniarvsi 

1822.     Mammalogie,  ii,  p.  285. 
Environs  of  Astrakan,  S.  Russia. 
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122.  MICROTUS  SOCIALIS  SATUNINI,  Ognev' 
i<)24.    Rodentia  of  North  Caucasus,  p.  37. 

Tiflis,  Caucasus,  Russia. 

123.  MICROTUS  SOCIAMS  PARVUS,  Satunin 

1 90 1.    Mt.  Kaukas  Mus.  i,  p.  117. 

Village  of  Divny,  N.-E.  Caucasus. 

124.  MICROTUS  SOCIALIS  COLCHICUS,  Argyropulo 

1932.  Joum.  Mamm.  Baltimore,  13,  p.  268. 
Transcaucasia. 

125.  MICROTUS  SOCIALIS  SCHIOLOVSKII,  Argyropulo 

1933.  Zeitschr.  fur  Saugetierk.  8,  p.  182. 
Transcaucasia. 

126.  MICROTUS  SOCIALIS  IRANI,  Thomas 

1921.    Journ.  Bombay  Nat.  Hist.  Soc.  XXVII,  p.  41. 
Shiraz,  Persia. 

127.  MICROTUS  SOCIALIS  PARADOXUS,  Ognev  &  Heptner 

1928.    Zool.  Anz.  75,  p.  263. 

Kopet-Dag,  S.  Turkmenia,  Transcaspia. 

128.  MICROTUS  MVSTACINUS,  Filippi 

1864.    Viagg.  Persia,  p.  255. 
Persia. 

Synonym:    (?)  micruros,  S.  G.  Gmehn,  1774,  Reise  Russl.  iii,  p.  500. 

guentheri  Group 

129.  MICROTUS  GUENTHERI  GUENTHERI,  Danford  &  .\lston 

1880.    Proc.  Zool.  Soc.  London,  p.  62. 
Marash,  Asia  Minor. 

130.  MICROTUS  GUENTHERI  SHEVKETI,  Neuhauser 

1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  160. 
Tarsus,  Vilayet  Adana,  Asia  Minor. 

131.  MICROTUS  GUENTHERI   LYDIUS,  Blackler 

1916.  Ann.  Mag.  Nat.  Hist.  8,  XVII,  p.  426. 
Smyrna,  Asia  Minor. 

132.  MICROTUS  GUENTHERI  H.\RTINGI,  Barrett-Hamilton 

1903.    .-Xnn.  Mag.  Nat.  Hist.  7,  XI,  p.  307. 
Larissa,  Thessaly,  Greece. 

133.  MICROTIS   I'HILISTINUS,  Thomas 
1 91 7.  Ann.  Mag.  Nat.  Hist.  8,  XIX,  p.  450. 

Ekron,  south-east  of  Jaffa,  Palestine. 

134.  MICROTUS  MUSTERSI,  Hintmi 

1926.    .\nn.  Mag.  Nat.  Hist.  9,  XVHI,  p.  305. 
Merg,  Cyrenaica,  N.  Africa. 

135.  MICROTUS  CABRERAE,  Thomas 

1906.    .•Vnn.  Mag.  Nat.  Hist.  7,  XVII,  p.  576. 
Rascafria,  Sierra  de  Guadarrama,  Province  of  Madrid,  Spain. 

'  This  appears  to  be  preoccupied  by  No.  112  {M.  nivalis  satunini)  of  this  list;   I  therefore 
rename  it  binominatus. 
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arralis  Group 

m6.    IMICROTUS  ARVALIS  AR\'ALIS.  Pallas 
1778.     Nov.  Sp.  Quad.  Glir.  Orel.  p.  7S. 

Gemiany. 

Synonym:  fiilvus,  Gcoffroy,  1803,  Cat.  Mamm.  Mus.  Nat.  Hist.  Paris, 

p.  1 87.    France. 
vulgaris,  Desmarest,  1822,  Mammalogie,  ii,  282.     France. 
alhtis,  Bechstein,  1801,  Gem.  Nat.  Deutschl.  i,  2nd  ed.,  998. 

Germany. 

ater,  de  Selys-Lonf;champs.  1845,  .Atti  sesta  Riun.  Sci.  Ital. 
Milano  (1844),  p.  321. 

aiiiiatlarius,  Ray,  1847,  Rev.  Zool.  312.    France. 
campestris,     Blasius,      1853,     Gelehrte     .A.nz.       Miinchen, 

XXXVII,  106.    Gemiany. 

gaillardi,   Fatio,    1905,   .Arch.    .Sci.    Phys.    Nat.   Geneve,   4, 

xix,  197.    Switzerland. 
variabilis,   Rorig  &    Borner,    Arbeiten   aus   der  kaiserlichen 

Biol.  Anstalt  fur  Land-  und  Forstwirtschaft,  V,  Heft  ii, 

p.  76,  1905.    Germany. 
cojiligiui.  Rorie  &  Borner,  same  reference,  p.  76. 
assinii/is,  Rorig  &  Borner,  same  reference,  p.  77. 

ticpressa,  Rorig  &  Borner,  same  reference,  p.  76. 

simplex,  Rorig  S:  Borner,  same  reference. 
principalis,  Rorig  &  Borner,  same  reference. 

I.-!-.    MICROTL'S  ARVALIS  MHRIDIANUS,  Miller 
1908.    Ann.  Mag.  Xat.  Hist.  8,  I,  p.  197. 

Near  Biarritz,  Basses-Pyrenees,  France. 

13S.    MICROTUS  ARVALIS  DVPLICATUS,  Rorig  &  Bonn  r 

1905.    Arbeiten  aus  der  kaiserlichen  Biol.  Anstalt  fur  Land-  und  Forstwirtschaft,  V, 
Heft  li,  pi.  v. 

Rossiten,  Ostpreussen,  Germany. 

139.  MICROTUS  ARVALIS  LEVIS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  197. 

Gageni,    Praho\a,    Roumania,    at    foot    of   Carpathians,    north-west    of 
Bucharest. 

140.  MICROTUS  ARVALIS  GUDAURICUS.  Ogiicv 

1929.    Ber.  Microbiol.  Staats.  Ins.  No.  9,  p.  164. 
Caucasus,  Russia. 

141.  MICROTUS  ARVALIS  OBSCURUS,  L^e^sma.ln 

1841.     Mem.  Univ.  Kazan,  p.  156. 
Siberia,  .Altai  Mountains. 

142.  MICROTUS  .ARVALIS   MAUROURANIUS,  o«ncv 

1924.    Rodentia  of  North  Caucasus,  p.  27. 
N.  Caucasus,  Russia. 

14^.    .MRROTUS  ARVALIS  TRANSCAUCASICUS.  Ogmv 

1924.    Rodentia  of  North  Caucasus,  p.  30. 
The  Borchalinsk  subdistrict,  TiHis  govt.  Caucasus. 

144,    MICROTUS  ARV.ALIS  ROSSIAK MKRIDIONALIS,  Ognev 

1924.    Rodentia  of  North  Caucasus,  p.  27. 

Novyi  Kurlak,  Bobrov  subdistrict  of  Vonmcj  (iovt.,  N.  Caucasus. 
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145.  MICROTUS  ARVALIS  TRANSURALENSIS,  Serebrennikov 

1929.    Ann.  Mus.  Zool.  Leningrad,  30,  p.  257. 
Transouralie  meridionale,  Russia. 

146.  MICROTUS  ARVALIS  BRAUNERI,  Martino 

1926.    Ann.  Mus.  Nat.  Hung.  23,  p.  165. 

Kraljevo,  Serbia. 

147.  MICROTUS  ARVALIS  INCOGNITUS,  Stein 

1 93 1.    Mitt.  Zool.  Mus.  Berlin,  17,  p.  289. 

Gimmel,  Krs.  Oels,  Silesia,  Czecho-Slovakia. 

14S.     MICROTUS  ARVALIS  CIMBRICUS,  Stein 

193 1.    Mitt.  Zool.  Mus.  Berlin,  17,  p.  287. 

Lauenberg,  Schleswig-Holstein. 

141;.    MICROTUS  ARVALIS  HAWELKAE,  Bolkay 

1925.    Nov.  Mus.  Sarajevoensis,  i,  p.  9. 
Lebrsnik  Mountains,  near  Gacko,  Hercegovina. 

150.  MICROTUS  ARVALIS  RHODOPENSIS,  Heinrich 

1936.     Bull.  Inst.  R.H.N.  Sophia,  9,  p.  48. 

Village  Tschepelare,  Central  Rhodopen,  Bulgaria. 

151.  .MICROTUS  ARVALIS  MUHLISI,  Neuhauser 

1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  194. 
Bartin,  Asia  Minor. 

152.  MICROTUS  ARVALIS  RELICTUS,  Neuhauser 

1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  195. 
Inevi,  .4sia  Minor. 

153.  MICROTUS  BREVIROSTRIS,  Ognev 

1924.    Rodentia  of  the  North  Caucasus,  p.  32. 
N.  Caucasus ;   surroundings  of  Vladikawkas. 

154.  MICROTUS  TRANSC.^SPICUS  TRANSCASPICUS,  Sanjnin 

1905.    Mitt.  Kaukas.  Mus.  II,  pp.  57,  58. 

Tschuli-Schlucht,  Transcaspia. 

.55.    MICROTUS  TRANSCASPICUS  IL.\EUS,  Thomas 

iqi2.    .\nn.  Mag.  Nat.  Hist.  8,  IX,  p.  348. 
Djarkent.    Semiretschensk,    on    banks    of    River    Ussek,    E.    Russian 

Turkestan. 

156.  MICROTUS  SCHELKOVNIKOVI,  Satunin 

1907.    Mitt.  Kaukas.  Mus.  3,  p.  243. 
Forest  on  path  to  village  Dzi,  Caucasus. 

157.  MICROTUS  T.SAIDAMENSIS,  Satunin 

1903.    .^nn.  Mus.  Zool.  St.  Petersb.  VII  (1902),  p.  579. 
Central  Asia.    See  Tosso-noor ;  Tsaidam. 
(Position  doubtful.) 

158.  MICROTUS  INCERTUS,  de  S^lys-Longchamps 

1841.    Atti  della  Sec.  Riun.  degli  Sci.  Ital.  Torino,  1840,  p.  225. 
Near  Summit  of  St.  Gothard  Pass.  Uri,  Switzerland. 

Synonym:  fiilva,  Fatio.  iS6g,  Faune.  Vert.  Suisse,  i,  236,  and 
flava,  Fatio,  1905,  Arch.  Sci.  Phys.  Nat.  Geneve,  4,  xix,  195. 

20 — Living  Rodents — II 
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150.    MICROTUS  ASTURIANUS,  Mille-r 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  iq8. 
Pajares,  Leon,  Spain. 

160.  MICROTUS  MONGOLICUS,  Radde 

1862.    Reise  in  den  Siiden  von  Ost-Sibirien,  p.  194. 
On  der  daurischen  Hochstcppen,  neighbourhood  of  Tarei-Nor,  Siberia, 

161.  MICROTUS  MALCOLMI,  Thomas' 

191 1.    Abstr.  Proc.  Zool.  Soc.  London,  p.  5;  Proc.  Zool.  Soc.  London,  p.  174. 
South-east  of  Tau-chow,  Kansu,  China. 

162.  MICROTUS  MONTICBICLLOI   MONTEBF.LLOI.  Milm>-I-:dNvards 

1871.    Rech.  Maniin.  p.  2S5. 

Japan. 
Synonym:  (?)  haimtedzumi,  Sasaki,  1904,  Bull.  Coll.  -Agric.  Tokyo,  vi, 

p.  52.    Japan. 

163.  MICROTl'S  MONTEBI'LLOI   BREVICORPUS,  •Pokuda 
1933.    Annot.  Zool.  Jap.  14,  p.  236. 

Sado  Island,  off  Japan. 

164.  MICROTUS  UCHIDAE,   Kiiroda 

1924.    Journ.  Manini.  Baltimore,  5,  p.  iiS. 
Kurile  Islands,  off  Japan. 

165.  MICROTUS  KISHIDAI,  Mori 

'930-    Journ.  Chosen  Nat.  Hist.  Soc.  No.  10,  p.  53. 
Korea. 

166.  MICROTUS  ORCADENSIS  ORCADHNSIS,  .Millais 

1904.  Zoologist,  4th  ser.  VIII,  p.  244. 
Pomona  Island,  S.  Orkney  Islands,  Scotland. 

167.  MICROTUS  ORCADENSIS  RONALDSHAIENSIS,  H.iiton 

1913.    Ann.  Mag.  Nat.   Hist.  8,  XII,  p.  457. 
.S.  Ronaldshay  Island,  Orkneys. 

Th8.    MICROTUS  ORCADENSIS  SAND.'WENSIS,  Millais 

1905.  Mamm.  Gt.  Britain  &  Ireland,  ii,  p.  280. 
Sanday  Island,  N.  Orkney  Islands. 

169.  MICRdTUS   ORCADENSIS  WESTRAE,  MilKi 

1908.  Ann.  Mag.  Nat.  Hist.  8,  I,  p.  199. 
Westray  Island,  N.  Orkney  Islands. 

170.  MICROTUS  OKCADENSIS  ROUSAIENSIS,   H.nt™, 

1913.    .Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  460. 
Rousay  Island,  S.  Orkneys. 

171.  MICROTUS  SARNIUS,  Miller 

1909.  Ann.  Mag.  Nat.  Hist.  8,  III,  p.  420. 
St.  Martins,  Guernsey,  Channel  Islands. 

172.  MICROTl'S  DENTATITS,  Miller 

1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  459. 
Molinicos,  Sierra  de  Segura,  Albacete,  Spain. 

'  Microtiis  makolmi  has  been  wrongly  allocated  in  this  list.    From  the  structure  of  its  first 
lower  molar,  it  appears  to  be  a  Chinese  representative  of  the  oecononuis  group. 
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173.  MICROTUS  ANNULARIS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  198. 

Transylvania,  probably  near  Hatszeg,  Hungary. 

174.  MICROTUS  IGMANENSIS,  Bolkay 

1929.    Nov.  Mus.  Sarajevoensis,  8,  p.  i. 
Near  Sarajevo,  Bosnia. 

calamorum  Group 

175-    MICROTUS  UNGURKNSIS,   Kastschenko 

1912.    Ann.  Mus.  Zool.  17,  p.  418. 

Makoveevo,  about  50  km.  south-east  from  Chita,  Transbaikalia. 

176.  MICROTUS  CLARKEl,  Hinton 

1923.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  158. 

On   divide  between   Kiuchiang  and   Salween  Rivers,  latitude  28°  N., 
Yunnan,  China. 

177.  .MICROTUS  CALAMORUM  CALAMORUM,  Thomas 

1902.    Ann.  Mag.  Nat.  Hist.  7,  X,  p.  167. 
North  bank  of  Lower  Yangtsekiang  River,  near  Nanking,  China. 

178.  MICROTUS  CALAMORUM  SUPERUS,  Thomas 

191 1.    Abstr.  Proc.  Zool.  Soc.  London,  p.  27;  Proc.  Zool.  Soc.  London,  p.  691. 

30  miles  south  of  Feng-hsiang-fu,  S.  Shen-Si,  China. 

179.  MICROTUS  MICHNOI  MICHNOI,  Kastschenko 

1910.  .\nn.  Mus.  Zool.  Ac.  Sci.  St.  Petersb.  15,  p.  288. 
Transbaikalia. 

180.  MICROTUS  MICHNOI  PELLICEUS,  Thomas 

191 1.  .\nn.  Mag.  Nat.  Hist.  8,  VII,  p.  383. 
Ussuri  River,  East  Siberia. 

181.  MICROTUS  FORTIS,  Buchner 

1889.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  99. 
Ordos,  Central  Asia. 
(Position  provisional.) 

agrestis  Group 

182.  MICROTUS  AGRESTIS  .-AGRESTIS,  Linnaeus 

1761.    Faun.  Suec.  11,  pars.  2,  no.  30,  p.  :i. 

Upsala,  Sweden. 
Synonym:  gregarius,  Linnaeus,    1766,   Syst.   Nat.    i,    12th    ed.   p.   84. 

Germany  and  Sweden. 
insularis,     Nilsson,     1844,     Ofvers.     K.     Vetensk.     Akad. 

Forhandl.   Stockholm,    i,  p.   34.    Ostgotha,   Skargard, 
Sweden. 

nigricans,  Kerr,  1792,  .\nim.  Kingd.  239. 

183.  MICROTUS  AGRESTIS  EXSUL,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  201. 
N.  Uist,  Hebrides,  Scotland. 
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1X4.    MICROTUS  AGRESTIS  LKVERNKDII,  Crespon 

1844.    Faune  M^ridionale,  i,  p.  73. 

Marshes  between  St.  Gilles  and  AiKues-Mortes,  Gard,  France. 
Synonym:  nigra,  Fatio,  i86g,  Faun.  Vert.  Suisse,  i,  241.    Switzerland. 

rufa,  Fatio,  igoo,  Rev.  Suisse  Zool.  VIII,  472.   Switzerland. 
angustifrons,    Fatio,    1905,   Arch.    Sci.   Phys.   Nat.   Geneve, 

4th  ser.  xix,  191.    Switzerland. 
laiifrons,  Fatio,  same  reference,  p.  194.    Switzerland. 

185.  MICROTUS  AGRE.STIS  BAILLOM,  de -Selys-Lonnchamps 

1S41.    Atti  della  Sec.  Riun.  degli  Sci.  Italiani,  Torino,  1840,  p.  225. 
Abbeville,  Somme,  France. 

Synonym:  intermedia,  Bonapartr,  1S45,  Atti  della  Sesta  Riun,  degli  Sci. 
Italiani,  Milano.  1S44.  350.    nom.  nud. 

186.  MICROTUS  AGRESTIS  HIRTUS,   Hullamy 

1839.    Nat.  Hist.  S.  Devon,  p.  373. 
Yealmpton,  Devonshire,  England. 

Synonym:  brittaniciis,  de  Selys-Longchamps,  1847,  Rev.  Zool.  307. 

187.  MICROTUS  AGRESTIS  NEGLECTUS,  Jenyns 

1841.    Ann.  Mag.  Nat.  Hist,  i,  VII,  p.  270. 

Moors  near  Megarnie  Castle,  Perthshire,  Scotland. 

iSS.    MICROTUS  AGRESTIS  ROZIANUS,   I!,.clikc 

1865.    Mem.  Ac.  Real  Sci.  de  Lisboa,  N.S.  Ill,  pt.  2,  p.  7. 
Geria,  near  Coimbra,  Portugal. 

189.  MICROTUS  AGRESTIS  MACGILLIVRAII,  Barrett-H.imilton  &  Hinton 
1913.    Proc.  Zool.  Soc.  London,  p.  831. 

Islay,  Hebrides. 

190.  MICROTUS  AGRESTIS  MIAL,  Barrett-Hamilton  &  Hinton 

1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  364. 

Eigg,  Hebrides. 

191.  MICROTUS  AGRESTIS   LUCH,  Barrett-Hamilton  &  Hinton 

1913.    Ann.  Mag.  Nat.  Hist.  8,  XII,  p.  366. 
Muck,  Hebrides. 

192.  MICROTUS  AGRESTIS   EIONA,  Montagu 

1922.  Proc.  Zool.  Soc.  London,  p.  940. 

(iigha.  Inner  Hebrides. 

193.  MICROTUS  AGRESTIS  FUNCTUS,  Montagu 

1923.  Proc.  Zool.  Soc.  London,  p.  868. 
Bled,  Slovenia,  Yugoslavia. 

194.  MICROTUS  AGRESTIS  CAIATSUS,  Montagu 

1923.  Proc.  Zool.  Soc.  London,  p.  86g. 
Nova  Varos,  Servia,  Yugoslavia. 

195.  MICROTUS  AGRESTIS  ORIOECUS,  Cabrera 

1924.  Publ.  Cien.  Nat.  Barcelona,  7,  No,  3,  p.  8. 

Molins,  Montseny,  Prov.  Gerona,  Catalonia,  Spain. 

i.jb.    MICROTUS  AGRESTIS  PANNONICUS,   i;hik 

1924.    Ann.  Mus.  Nat.  Hung.  21,  p.  76. 
Ormand,  near  Koniarvaros,  Co.  Zala,  Hungary. 
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197.  MICROTUS  AGRESTIS  TRIDKNTINUS,   Dal  Piaz 
1924.    Studi  Trent,  5,  No.  4,  p.  10. 

Brenner,  N.  Italy. 

198.  MICROTUS  AGRESTIS  ESTIAE,  Rcitnvaldt 
1927.  Act.  Comm.  Univ.  Tartu,  12,  p.  13. 

West  Isles,  Estonia. 

IQQ.    MICROTUS  AGRESTIS  MONGOL,  Thomas 
191 1.  Ann.  Mag.  Nat.  Hist.  8,  VIII,  p.  759. 

Kemtchik  Valley,  Tannu-ola  Mountains,  N.-\V.  Mongolia. 
200.  MICROTIS  ARCTURUS,  Thomas 

191 2.  .Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  398. 
Dzungaria,  Central  Asia. 

oecononius  Group 

201.  MICROTUS  OECONOMUS  OECONOMUS,  Pallas 

1778.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  225. 
Siberia;  definite  locality  uncertain. 

202.  MICROTUS  OECONOMUS  OURALENSIS,  Poliakoff  &  Lataste 
1884.    Aim.  Mus.  Civ.  Stor.  Nat.  Genova,  p.  277. 

Ural,  Russia. 

203.  MICROTUS  OECONOMUS  DAURICUS,  Kastschcnko 
1910.    Ann.  Mus.  Zool.  Acad.  Sci.  St.  Petersb.  15,  p.  293. 

Transbaikalia. 

204.  MICROTUS  OECONOMUS  SUNTARICUS,   Duktiski 

1928.  Zool.  Anz.  78,  p.  106. 
Yakutsk,  Siberia. 

205.  MICROTUS  OECONOMUS  SHANTARICUS,  Ognev 
1929.  Zool.  Anz.  83,  p.  85. 

Great  Shantar  Island,  east  coast  Siberia. 

206.  MICROTUS  OECONOMUS   KORENI,  G.  M.  Allen 

1914.    Proc.  New  Eng.  Zool.  Club,  5,  p.  64. 
Nijni  Kolymsk,  near  mouth  of  Kolyma  River,  N.-E.  Siberia. 

207.  MICROTUS  OECONOMUS  ICAMTSCHATICIS.  Pallas 
1778.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  233. 

Kamtchatka,  E.  Siberia. 

20S.    MICROTUS  OECONOMUS  TSHUKTSCHORUM.   Miller 

1899.    Proc.  Biol.  Soc.  Washington,  XIII,  p.  11. 
Plover  Bay,  E.  Siberia. 

2oq.    MICROTUS  OECONOMUS  KJUSJERENSIS,  Jolyushev 

1935.    .Aniinand.  Syst.  Mus.  Zool.  Inst.  Biol.  Univ.  Tomsk,  i,  p.  i. 

Village  Kusur,  71'  N.,  right  bank  of  River  Lena,  Siberia. 
210.    MICROTUS  OECONOMUS   R.ATTICEPS,   Kcyserling  &  Blasius 

1841.    Bull.  Acad.  Sci.  Nat.  St.  Petersb.  iv,  livr.  3,  p.  333. 
Welikii-Ustjug,  Dwina  River,  North-central  Russia. 
Synonym:    meclius,  Nilsson,  1844,  Of\ers.  Kongl.  Vetensk.  .\kad.  Forh. 

Stockholm,   i,  p.  34.    Lapland,  and  mountains  about 
the  Gudbrandsdal,  Norway. 
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(Miirotus  occiiimmuirattice[>i)   stiwiniiiyi,  Nehring,   iSqq,  Sitz.  Ber.  Ges.  Nat.   Fr.   Berlin, 
p.  69.    Near  Brandenburg,  Germany. 

arenicola,   de   Silys-Longchamps,    1S41,    Bull.   Acad.    Roy. 
Sci.  Arts.  Bruxelles,  VIII,  2,  236.    Lisse,  near  Leiden, 
Holland. 

211.  MICROTUS  OECUNOMUS  WKTTSTEINI,  Ehik 

1029.    Ann.  Mus.  Nat.  Hung.  25,  p.  197. 
Trixen,  Karinthia,  Hungary. 

212.  MICROTUS  OECONOMUS  MEHELYl,  Ehik 
1929.    Ann.  Mus.  Nat.  Hung.  25,  p.  197. 

Rajka,  Hungary. 

iiili/deiuiorffi   (jroiip 

213.  MICROTUS  MIDDENDORFFI,   Pnliaknff  &  l,;itaste 

1SS4.    .Ann,  Mus.  Civ.  Stor.  Nat.  Genova,  p.  289. 
Taimour,  N.  Siberia. 
Synonym:   obsciirus,  Middendorff,    1853.   Reise   Sibir.  ii,  p.   log,  pre- 

occupied. 

214.  MICROTUS  HYPCJBOREUS,  Vinogradov.    (Position  proxisional) 

1934.    Trav.  L'Inst.  Zool.  .Acad.  Sci.  1933,  p.  i. 
Verhoiansk  Mountains,  E.  Siberia. 

iiumdarimis  Group 

215.  MICROTUS  MANDARINUS  MANDARINUS,   Milne-Edwards 
1 871.     Rcch.  Mamm.  p.  129. 

Mongolia. 

216.  MICROTUS  MANDARINUS  FAECEUS,  G.  M.  Allen 

1924.    Amer.  Mus.  Nov.  no.  133,  p.  8. 
100  miles  north-east  of  Pekin,  Chihli,  China. 

217.  MICROTUS  JOHANNES,  Thomas 

1910.  Abstr.  Proc.  Zool.  Soc.  London,  p.  26;  Proc.  Zool.  Soc.  London,  p.  637. 
Ko-lan-chow,  Shan-si,  China. 

21S.    MICROTUS  PULLUS,  Miller 

igii.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  53. 
Chiao  Cheng  Shan,  90  miles  west  of  Tai  Yuan  ¥u,  Shan-si,  China. 

iiiillicins  Cjrou)i 

219.  MICROTUS  MILLICENS,  Thomas 

191 1.  Abstr.  Proc.  Zool,  Soc.  London,  p.  49;  Proc.  Zool.  Soe.  London,  p.  138. 
Wei-choc,  Si-ho  River,  W.  Szcchuan,  China. 

SubgL'iius  StciiiHKiiiiiis,  Kastschenko 

(According  to  Nelson,  19^1,  tliis  subgenus  should  also  include  the  North 
American  abhrcvialits  "roup,  formcrlv  listed  as  members  of  Microtus  s.s.  by 
Miller,  1923,  etc.) 

220.  MICROTUS  GREGALIS  GRKGALIS,   Pallas 

1779.    Nov.  Sp.  Quad.  Ghr.  Ord.  p.  23S. 
E.  Siberia. 

Synonym:  (})poljako!Li,  Kastschenko,  1901,  .Ann.  Mus.  St.  Petersb.  VI, 

p.  31- 
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221.  MICROTUS  GREGALIS  SLOWZOWI,  Pnliakoff 
1 88 1.    Bull.  Acad.  Sci.  St.  Petersb.  39,  p.  79. 

Omsk,  Siberia. 

222.  MICROTUS  GRI;GALIS  NORDENSKIOLDI.  PoIiakoff&I.atastL- 
1884.    Ann.  Mus.  Civ.  Stor.  Nat.  Geneva,  XX,  p.  290. 

Taimoursk  Peninsula,  North-central  Siberia. 

223.  MICROTUS  GRKGALIS  BUTURLINI,  Ognev 
1924.    Biol.  Mitt.  Timiriazeff,  i,  p.  107. 

Ryusskoe  Ust,  Indigirka,  Siberia. 

224.  MICROTUS  GREGALIS  RADDEI,  Poliakoff  &  Lataste 

1884.    .-Xnn,  Mus.  Civ.  Stor.  Nat.  Gcnova,  XX,  p.  299. 
Transbaikalia  district. 

Synonym:  angustus,  Thomas,  1908,  Proc.  Zool.  See.  London,  p.   108. 
Mongoha. 

225.  MICROTUS  GREGALIS  EVERSMANNI,  Poliakoff  &  Lataste 
1884.    .^nn.  Mus.  Civ.  Stor.  Nat.  Genova,  XX,  p.  285. 

Altai,  Siberia. 

.Synonym:  tianschatiiais,  Biichner,  1889,  Wiss.  Res.  Przevvalski  Central- 
Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  107. 

226.  MICROTUS  GREGALIS  CASTANEUS,   Kashkarov 

1923.  Trans.  Sci.  Soc.  Turkestan,  i,  p.  ig6. 
W.  Tianshan. 

227.  .MICROTUS  GREGALIS  RAVIDULUS.  Miller 

1899.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  284. 
Okchi  Valley,  Aksai,  E.  Turkestan. 

228.  MICROTUS  GREGALIS  .MONTOSUS,  ArfO'ropulo 
1932.    Journ.  Mamm.  Baltimore,  13,  p.  268. 

Sar>'-Tash,  Alai  Valley,  Russian  Turkestan. 

22q.    MICROTUS  GREGALIS  UNGUICULATUS,  Koljuschew 
1936.    Trav.  Inst.  Sci.  Biol.  Tomsk,  2,  p.  298. 

Mouth  of  River  Lena,  Siberia. 

230.  .MICROTUS  KOSSOGOLICUS.  Ognev 
1924.  Bull.  Soc.  Nat.  Moscou,  p.  So. 

N.-W.  Mongoha. 

231.  MICROTUS  MAJOR.  Opnev 

1924.    Bull.  Soc.  Nat.  Moscou,  p.  83. 
Yamal  Peninsula,  N.-W.  Siberia. 

232.  MICROTUS  MURIEI,  Nelson 

1931.    Journ.  Mamm.  Baltimore,  12,  p.  311. 
Kutuk  River  (tributarv'  of  .Alatna  River),  Endicntt  Mountains,  .Alaska. 
(Perhaps  a  member  of  the  .\merican  abbreviatus  group.) 

Species  not  allocated  to  Groups 

233.  MICROTUS  LI.MNOPHILUS  LIMNOPHILUS,  Biichner 

1889.    Wiss.  Res.  Przevvalski  Ccntral-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  no, 
Zaidam,  Central  Asia. 
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2,u.    MR'ROTUS   LIMNOPHILUS  FLAVIVENTRIS,  Satunm 
1903.    Ann.  Mus.  St.  Petcrsb.  vii,  p.  577. 

Kloster  Tschortentan,  Kansii.  Central  Asia. 

^35.    MICROTUS  DINNIKI,  .S;,tun.n  (nnm.  nud.M 

1903.    Mamm.  Caucasus,  p.  59. 
Surroundings  of  Maikon,  Caucasus. 

23h.    MICROTUS  S.i\X.^TILIS,  Pallas 
1779.    Nov.  Sp.  Quad.  Glir.  Ord.  p.  255. 

TransbaiUal  Region,  Siberia. 

237.    MICROTUS  MAXIMOWICZI.  Sclirenck 
1858.     Saugeth.  Amurland,  p.  140. 

Amurland,  E.  Siberia. 

23.S.    MICROTUS  KIKUCHI,  Kuroda 
1920.    Dobuts.  Zool.  Tokyo,  32,  p.  36. 

Mt.  Morrison.  Formosa. 

(.■\member  of  the  genus  Eothenomys  is,  in  1937,  described  from  Formosa, 
which  seems  out  of  the  range  of  true  Micrnltis.  I  have  not  been 
able  to  see  the  description  of  kikuchi.) 

\'inogradov  quotes  a  form  Microtus  [Stenocranius)  gregalis  hrci'icaudus, from  Yakutsk  and    Transbaikalia;  the  reference  to  this  has  not  been  traced. 

Genus  17.    LASIOPODOMYS,  Lataste 

1887.    LASIOPODOMYS,  Lataste,  Ann.  Mus.  Civ.  Stor.  Nat.  Geneva,  ser.  2a,  IV,  p.  268. 

Type  Species. — Arvicola  bramlti,  Radde. 

Range. — Eastern  Asia:  Mongolia,  Manchuria,  and  Transbaikalia. 

Number  of  Forms. — About  four. 

Ch.'\racters. — This  genus  is  often  regarded  as  a  synonj-m  of  P/uiiomvs, 
to  which  the  type  shows  considerable  resemblance  in  external 

characters,  but  has  been  revived  by  Hinton  for  those  forms  in  which  the  first 
lower  molar  agrees  with  that  of  Microtus,  while  the  external  characters  are  as 

just  indicated.  The  tail  is  short,  fully  haired,  and  little  longer  than  the  hindfoot; 

the  sole  is  heavily  haired,  with  six  pads,  "the  two  posterior  very  small,  placed 
low  down,  and  completely  hidden  beneath  the  hair"  (Hinton).  The  ear  is 
small.  The  foreclaws  are  considerably  though  not  excessively  lengthened. 
The  supraorbital  ridges  fuse  in  the  adult.  The  palate  is  as  in  Microtus.  M.3 
is  reduced,  with  two  inner  folds  only.  M.i  lower  has  a  posterior  loop,  five 

alternating  closed  triangles,  and  a  small  anterior  l(x)p.  M.3  lower  appears 
rather  reduced. 

Forms  seen :  braiidti. 

The  species  warringtoui,  not  seen,  is  described  as  near  hruudti,  and  the  species 

dolichocephalus,  not  seen,  as  near  ■warriiigtotn. 
This  genus  is  closely  connected  with  Microtus  by  the  M.  muudarinus  group, 

which  have  a  similar  skull  and  M.3,  and  in  which  the  ear  appears  even  more 
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reduced;  though  the  sole  is  less  or  not  particularly  hairy.    The  claws  in  this 

group  may  be  large,  though  thinner  than  the  few  specimens  seen  oi  Lasiopodomys . 

List  of  Named  Forms 

1.  LASIOPODOMYS  BKANDTI   BRANDTl,   Radde 

1861.    M61.  Biol.  Acad.  St.  Pctcrsb.  iii,  p.  683. 
Tarei-nor,  Plateau  of  Mongolia. 

2.  LASIOPODOMYS  BRANDTl  AGA,  Kastschenko 
igi2.    Ann.  Mas.  Zool.  Acad.  Sci.  St.  Petersb.  17,  p.  418. 

Transbaikalia. 

3.  I.ASIOPODO.MYS  WARRINGTONI,  Miller 

1913.    Smiths.  Misc.  Coll.  LX,  28,  p.  i. 
Tabool,  100  miles  north  of  Kalgan,  E.  Mongolia. 

4.  LASIOPODOMYS  DOLICHOCEPHALL'S,  Mori 
1930.    Annot.  Zool.  Japan,  12,  p.  420. 

Cheng-chiatun,  Central  Manchuria. 

Genus  18.    PROEDROMYS,  Thomas 

191 1.    Proedromys,  Thomas,  Proc.  Zool.  Soc.  London,  p.  177. 

Type  Species.- — Proedromys  bedfordi,  Thomas. 

Range. — Known  from  Kansu,  China. 

Number  of  For.ms.- — One. 

Characters. — Skull  with  prominent  peg-like  squamosal  crests,  and  supra- 
orbital ridges  probably  fused  in  adult.  Palate  and  zygomatic 

plate  as  in  Microtus.  Upper  incisors  broad,  clearly  one-grooved.  Lower  in- 
cisors short,  scarcely  invading  the  condylar  process.  Cheekteeth  rootless,  ALi 

and  M.2  (upper  series)  normal;  M.3  strongly  reduced,  with  one  inner  re-entrant 
fold  only,  and  two  closed  triangles.  JVI.i  lower  with  posterior  loop,  four  closed 
triangles  only,  and  the  anterior  loop  and  anterointernal  triangle  confluent. 
Third  lower  molar  reduced,  with  third  outer  angle  obsolete. 

External  form  without  peculiarities;  tail  short;  plantar  pads  6;  mammae  8. 
Forms  seen :  bedfordi. 

List  of  Named  Forms 

1.    PROEDROMYS  BEDFORDI,  Thomas 

1911.    Proc.  Zool.  Soc.  London,  p.  177. 
South-east  of  Min-chow,  Kansu,  China. 

Genus  19.    PH.\IO.MYS,  BIyth 

1863.    Phaiomys,  BIyth.  Joum.  Asiat.  Soc.  Bengal,  32,  no.  i,  p.  89. 

Type  Species. — Phaiomys  leucuriis,  BIyth. 

Range. — -Mountains  of  Central  Asia:  Tibet,  Chinese  Turkestan,  Northern 
India  to  Nepal. 



6i8  PHAIOMYS— NEODON 

Number  of  Forms. — Six.  The  genus  as  restricted  by  Hinton  appears  to 
contain  only  the  forms  listed  below.  It  is  sometimes 

regarded  as  a  subgenus  of  Microtus.  and,  in  a  wider  sense,  containing  .Veodoii, 
Lasiopodomys. 

Ch.\r.\cters. — Skull  with  moderate  squamosal  crests,  and  without  hea\^' 
supraorbital  ridges,  which,  however,  fuse  in  the  adult.  In- 

cisors usually  rather  pro-odont.  Bullae  large,  well  inflated.  Palate  as  in  Microtus. 
First  lower  molar  with  only  three  closed  triangles,  and  all  in  front  of  these 
merged  into  the  anterior  loop,  which  has  a  deep  inner  fold,  but  the  anteroexternal 
fold  is  reduced  (the  fourth  and  fifth  triangles  are  present,  but  not  closed  from 

each  other  nor  from  the  anterior  loop).  M.2  and  M.3  lower  normal.  Upper 
cheekteeth:  M.i  and  M.2  normal;  M.3  reduced,  with  anterior  loop,  two  closed 

triangles,  and  rather  reduced  posterior  loop,  the  folds  two  each  side.  This  tooth 
is  more  reduced  than  in,  for  instance,  Microtus  nivalis. 

Mammae  3 — 2  =  10  or  2 — 2  =  8.  Tail  short,  well  haired.  Foreclaws  and 
hindclaws  considerably  though  not  excessively  enlarged.  Sole  densely  haired; 

plantar  pads  5  (constant?);  more  or  less  concealed;  ear  relatively  short. 
Forms  seen:  everesti,  leucurus,  petulans,  strauchi,  waltoni. 
Whether  there  is  more  than  one  valid  species  in  this  genus  is  not  clear. 

List  of  Named  F'orms 
1.  PHAIOMYS  I.EL  CURLS   LELXLRLS,   Blyth 

1863.    Joum.  Asiat.  Soc.  Bengal,  XXXII,  p.  89. 
Tingri,  Tibet. 
Synonym:  hlytliei,  Blanford,   1S75,  Journ.  .-\siat.  Soc.   Bengal,  XLIV, 

p.  107. 
2.  PHAIOMYS  HVERE.STI.  Thomas  &  Hinton 

1022.    .Ann.  Mag.  Nat.  Hist.  9,  IX,  p.  1S2. 
E.  Mount  Everest. 

3.  PHAIOMYS  FUSCUS,  Biichner 

1889.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  .Saugeth.  p.  iz^;. 
Tibet. 

4.  PHAKJMYS  STR.'XUCHI.   Buchnt-r 
1889.    Wiss.  Res.  Przewalski  Central-Asien  Reisen:  Zool.  Th.  i,  Saugeth.  p.  121. 

Tibet. 

5.  I'HAIOMYS  AVALTOM  WALTONI.  Bnnhnte 
1905.    .Abstr.  Proc.  Zool.  Soc.  London,  no.  22,  p.  14;  Proc.  Zool.  Soc.  London,  p.  306. 

Lhasa,  Tibet. 

(..    PHAIOMYS  WALTOM   PETLT.ANS.  Wnamhton 

igii.    lourn.  Bombay  Nat.  Hist.  Soc.  XX,  p.  931. 
Teza,  Upper  Sutlej  Valley,  Himalayas. 

Genus  20.     NEODON,  Hodgson 

1H49.    Neodon,  Hodgson,  Ann.  Mag.  Nat.  Hist.  2,  III,  p.  203. 

Type  Species. — Neodon  sikiniensis,  Hodgson. 

Range. — Russian  Turkestan,  Sikkim,  Kansu,  Szechuan,  and  Yunnan. 
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Number  of  Forms. — Six. 

Characters. — Skull  with  temporal  ridges  fused  in  fully  adult  (weakest  in 
carruihersi),  and  squamosal  crests  quite  well  developed. 

Bullae  as  a  rule  rather  small,  mastoids  not  inflated.  Other  cranial  characters 

normal;  palate  as  Microtus.  Upper  cheekteeth:  M.i,  M.2  normal;  iM.3  about 
as  Microtus  in  the  type;  tending  in  some  species  to  become  reduced,  and  with 
only  two  clear  inner  folds  in  oniscus  and  Irene.  M.2,  and  M.3  lower  normal; 
M.I  with  only  three  closed  triangles,  as  in  Pitymys,  Phaiomys,  and  Pedomys; 

in  sikimensis,  there  are  in  front  of  these  two  triang'es  (the  fourth  and  fifth) 
confluent;  two  more  triangles  (sixth  and  seventh)  confluent,  and  more  or  less 
closed  otT  from  the  anterior  loop.  The  other  species  lack  the  sixth  and  seventh 

triangles  of  the  type;  this  tooth  appears  in  oniscus  and  carruthersi  to  approach 
that  of  Phaiomys. 

Plantar  pads  5  in  carruthersi,  6  so  far  as  known  in  other  species.  Fur  usually 
soft;  tail  relatively  short,  or  of  medium  length  (sometimes  approaching  half 
head  and  body  length).  Ear  not  reduced.  External  form  not  specially  modified, 

not  fossorial.  Mammae  2 — 2  =  8  (Hinton)  (some  specimens  of  sikimensis  are 
labelled  as  with  6  mammae).  I  take  the  genus  to  include  the  species  juUaschi, 

Severtzow  {^pamirensis,  Miller). 
If  Neodon  and  Phaiomys  are  considered  congeneric,  as  they  are  by  some 

authors,  the  name  Neodon  should  be  used,  antedating  Phaiomys  bv  fourteen 

years. 
Three  species  groups  are  recognizable  among  material  examined: 

sikimensis  group,  from  Sikkim,  with  unusually  complex  lower  first  molar 
(and  skull  with  rather  more  prominent  median  interorbital  crest  than 
usual);  mammae  6  (?);  plantar  pads  6. 

carruthersi  group,  from  Hissar  Mountains,  Russian  Turkestan;  rather  small 

soft-furred  form,  with  the  median  interorbital  crest  weak,  and  plantar 
pads  5;  M.I  lower  more  normal. 

juldaschi  group:  the  other  species;  plantar  pads,  as  far  as  known,  6;  M.i 

lower  normal;  without  special  peculiarities.    A',  oniscus  seems  to  be  the 
most  dentally  simplified  of  these  forms. 

Forms  seen :  carruthersi,  jorresti,  irene,  oniscus,  pamirensis,  sikimensis. 

List  of  Named  Forms 

carruthersi  Group 

1.  NEODON  C.\RRLTHI:RSI,  Thomas 

1909.    .Ann.  Mag.  Nat.  Hist.  8,  III,  p.  263. 
Hissar  Mountains,  100  miles  east  of  Samarkand,  Turkestan. 

sikimensis  Group 

2.  NEODON  SIKIMENSIS,  Hodgson 

1849.    Ann.  Mag.  Nat.  Hist.  2,  HI,  p.  203. 
Sikkim. 

.Synon>-m:  thricolis,  Hodgson,  1863,  Cat.  Mamm.  B.M.  2nd  ed.  p.  10, nom.  nud. 



6zo  NEODON— PEDOMYS 

jiddaschi  Group 

3.  NEODON  FORRKSTI,  Hinton 
1923.    Ann.  Mag.  Nat.  Hist.  9,  XI,  p.  156. 

On  divide  between  Mekong  and  Vangtse  Rivers,  in  Latitude  27    30'  N. N.-W.   Yunnan. 

4.  NEODON  ONISCUS,  Thomas 
191 1.    Ann.  Mag.  Nat.  Hist.  8,  VHI,  p.  723. 

40  miles  south-east  of  Tao-Chou,  Kansu. 
5.  NEODON  IRENE,  Thomas 

igii.    Abstr.  Proc.  Zoul.  Soc.  London,  p.  5;  Proc.  Zool.  .Soc.  London,  p.  173. 
Ta-tsicn-lu,  Szechuan,  China, 

h.    NEODON  JULDASCHI,  .Stvertzo« 
1879.    Sapiski  Turkest.  Ot.  Obs.  Lub.  Estest.  vol.  I,  p.  63. 

Lake  Kara-kul,  in  Pamir  Mountains. 
Synonym:  pamircnsis.  Miller,  1899,  Proc.  Acad.  Nat.  Rci.  Philadelphia, 

p.  287.    Tagdumbash,  Pamir,  E.  Turkestan. 

Genus  21.    PEDOMYS,  Baird 

1857.    Pedomys,  Baird,  Manim.  North  Amer.  p.  517. 

Type  Species. — Arvicola    austerus,     Le     Con\.e=- Hyptidaciis    ochrnnaster, 
Wagner. 

Range. — North  America:  Central  United  States  from  Louisiana  northwards 

just  over  the   Canadian   border   (Alberta)  (Wisconsin,   Missouri, 
Oklahoma,  Nebraska,  Kansas,  South  Dakota,  North  Dakota,  Colorado,  Montana). 

Number  of  Forms. — Four. 

Characters. — Like  Neodou,  but  braincase  deeper,  mastoids  more  inflated; 
M.3  more  reduced,  with  two  inner  folds,  and  shortened 

posterior  loop;  M.i  lower  with  posterior  loop,  three  closed  triangles,  the  fourth 
and  fifth  triangles  confluent,  and  more  or  less  closed  off  from  anterior  loop; 

other  teeth  normal.  Plantar  pads  5.  Mammae  i — 2  =  6.  Fur  long,  coarse; 
ears  rather  small;  tail  rather  shorter  than  is  usual  in  Neodou. 

Remarks. — Regarded  as  a  subgenus  of  Microtiis  by  American  authors. 
Distinct  from  that  genus  on  the  character  of  the  first  lower 

molar,  but  in  my  opinion  not  genetically  separable  from  Neodun. 

Forms  seen:  "austmis,"  minor,  ochrogaster. 

List  of  Named  Forms 

(Revised  by  Bailey,  1900,  North  Amer.  Fauna,  no.  17.) 

I.    PEDOMYS  0CHR0GAST1:R,  Wagner 

1S43.    Schreber.  Saugeth.  Suppl.  Ill,  p.  592. 
"America."     (Central  part  of  Mississippi  Valley.) 
Synonym     austtriis,  Le  Conte,  1853,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

VI,  p.  405.     Racine,  Wisconsin. 
cimiamomeus.   Baird,    1857,    Mamm.    North    Amer.    p.    517. 

Pembina,  N.  Dakota. 
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2.  PEDOMYS  LUDOVICIANUS,  Bailey 
1900.    North  Amer.  Fauna,  no.  17,  p.  74. 

Iowa,  Calcasieu  Parish,  Louisiana. 

3.  PEDOMYS  HAYDKNII,  liaird 
1857.    Mamm.  North  Amer.  p.  543. 

Fort  Pierre,  S.  Dakota  (Stanley  County). 

4.  PEDOMYS  MINOR,  Merriam 
1888.    Amer.  Natur.  XXII,  p.  600. 

Bottineau,  Turtle  Mountains,  N.  Dakota  (Bottineau  County). 

Genus  22.    PITYMYS,  McMurtrie 

1831.    PiTYMYS,  McMurtrie,  Cuviers  Anim.  Kingd.  (American  ed.),  i,  p.  434. 
1877.    MicRURUS,   Forsyth  Major,  Atti  della  Soc.  Toscana  di   Sci.   Nat.   Ill,  p.    126. 

{Ariicola  nebrodensis,  Mina-Palumbo.)    Not  of  Ehrenberg,  183 1. 
183 1.    Ammomys,  Bonaparte,  Saggio  Distrib.  Metod.  Anim.  Vert.  p.  20.    {Psammomys 

pinetorum,  Le  Conte.) 
1919.    Arbusticola,  Shidlovsky,  Tiflis  Bull.  Terr.  E,xper.  Stat.  no.  2,  p.  21.    (Microtus 

rubelianus,  Shidlovsky  =  Pitymys  majori,  Thomas.) 

Type  Species. — Psammomys  pinetorum,  Le  Conte. 

Range. — Continental  Europe  south  of  the  Baltic,  eastwards  to  Ukraine, 
Asia  Minor  and  Caucasus;  South-eastern  U.S.A.;  Mexico.  In 

Europe,  occurs  in  Belgium,  France,  Switzerland,  Hungary,  Roumania,  Italy, 
Sicily,  Portugal,  Spain,  Montenegro,  Greece,  Czechoslovakia,  Serbia,  the 
Ukraine,  the  Caucasus,  and  Transcaucasia.  In  America,  forms  named  from 

Georgia,  New  York,  Oklahoma,  Florida,  and  Vera  Cruz  (Mexico). 

Number  of  Forms. — About  fifty-two. 

Characters. — Skull  weak,  with  relatively  small  squamosal  crests,  and  supra- 
orbital ridges  widely  separated  in  the  adult  in  the  interorbital 

region.  The  braincase  is  usually  flattened  to  a  greater  or  lesser  degree.  Zygo- 
matic plate  and  infraorbital  foramen  normal.  Incisors  may  be  pro-odont  in 

some  species,  as  ibericus,  proiincialis,  ihomasi.  Bullae  relatively  large.  Palate 

posteriorly  as  in  Mkrolus;  pterj'goid  fossae  deep.  Upper  cheekteeth:  in  the 
subterraneus  group,  including  majori,  the  upper  molars  are  about  as  in  Microtus 
arvalis;  M.3  is  longer  than  M.2.  In  the  savii  group,  M.3  is  more  reduced,  with 

u.sually  two  inner  re-entrant  folds;  this  tooth  is  not  longer  than  M.2.  In  the 
ibericus  group,  M.3  is  still  more  reduced,  the  anteroexternal  triangle  is  abnormally 
reduced,  and  confluent  with  the  opposite  triangle  as  a  rule.  The  American 

species,  so  far  as  seen,  have  M.3  moderately  reduced,  about  as  in  P.  savii. 
Lower  molars:  M.3  with  three  transverse  loops  (very  rarely  closed  triangles 
may  be  present  in  this  tooth);  M.2  with  posterior  loop  and  four  alternating 
triangles;  M.i  with  posterior  loop,  then  three  closed  triangles,  then  the  fourth 
and  fifth  triangles  which  are  confluent,  well  developed,  and  substantially  closed 
from  the  anterior  loop,  which  may  be  simple,  or  may  possess  a  fold  each  side. 
M.2  lower  may  have  the  two  front  triangles  confluent. 

Plantar  pads  5.    Externally,  at  any  rate  as  compared  with  Microtus,  modified 



for  fossorial  life  to  a  greater  or  lesser  degree.  Fur  soft,  dense ;  ear  often  strongly 

reduced  (of  those  seen,  apparently  least  so  in  the  Mexican  quasiater);  foreclaws 

slightly  lengthened;  sole  not  fully  haired;  tail  relatively  short;  mammae  o — 2=4 
or  I — 2  =  6.  Hinton  divides  the  genus  into  two  subgenera  Pitymys  and  Micnirus 
based  evidently  solely  on  mammary  formula.  I  have  elsewhere  remarked  that 
it  is  inadvisable  to  retain  names  solely  on  this  character  (see  genus  Rutins, 

Murinae),  and  treat  Micnirus  as  a  synonym. 

Miller  (Catalogue  of  Mammals  of  Western  Europe,  p.  752)  divides  tiie  Euro- 
pean species  into  three  groups : 

siibterraneiis  group,  with  complex  Microtus-\\kt  M.3,  in  which   I  include 

majori  from  Asia  Minor  and  the  Caucasus  which  differs  from  siibter- 
raneiis in  mammary  formula  and  relatively  longer  tail ; 

savii  group,  with  more  reduced  M.3; 

ibericiis  group,  with  M.3  still  more  reduced,  as  indicated  above,  'i'his 
group  contains  the  species  listed  above  with  strongly  pro-odont  upper 
incisors,  and  some  species,  as  depressiis,  hisitanicus,  mariae,  pelandoniiis, 
without  this  character. 

The  American  forms  are  revised  by  Bailey,  North  American  Fauna,  no.  17, 

1900,  p.  62. 
Forms  seen:  aiirkidaris,  braiineri,  hriinneus,  capiicinus,  centralis,  colchiciis, 

daciiis,  daghestaniciis,  depressus,  duodecimcostatiis,  fatioi,  fiiscus,  gerbii,  ibericus, 

intermedins,  hisitanicus,  majori,  mariae,  multiplex,  nebrodensis,  pelandonius,  pine- 

toriim,  planiceps,  provincialis,  pyrenaicus,  quasiater,  regulus,  savii,  selysii,  sub- 
terraneus,  thomasi,  mustersi  (Pitymys  miistersi,  Martino,  1937,  from  Yugoslavia), 

hercegovinensis  (Pitymys  multiplex  hercegovinensis,  Martino,  1939). 

List  of  Named  Forms 

Palaearctic  Forms 

siibterraneiis  Group 

T.    riTVMYS  SUBTERRANEUS  Sl'BTERRANEL'S,  dc  Sclys-Loimchanips 
1S36.    Essai  Monogr.  sur  les  Campagnols  des  env.  dc  Liege,  p.  10. 

Waremnie,  Liege,  Belgium. 
Synonym:  rufescentefiiscus,  Schinz,   1845,  Syn.  Mamm.   H,  240.    Uri, 

Switzerland. 

riifofiiscus,  Schinz,  .same  reference. 
fusca,  Fatio,  1900,  Rev.  Suisse.  Zool.  VI H.  472. 

z.    PITYMYS  SLBTERRANEUS  CAIHCINIS,   Millir 

1 90S.    .Ann.  Mag.  Nat.  Hist.  8,  I,  p.  202. 
Near  Salon  de  Capucin,  Mont-Dore,  Puy-de-D6nie,  France. 

v    IM'I'Y.MYS  SL'BTERRANEL'S  WETTSTEIM,   i:hik 
1926.    ."^nn.  Mus.  Budapest,  24,  p.  63. 

Hangar)'. 

4      I'lTYMY.S  SL'BTERR.\NEl  S  A'l'RATl'S,  Stein 
1931.    Mitt.  Zool.  Mus.  Berlin,  17,  p.  293. 

Krs.  Trebnitz,  Silesia. 
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5.  PITYMYS  SUBTERRANEUS  MATRENSIS,  Ehik 
1932.    Ann.  Mus.  Nat.  Hist.  Hung.  27,  p.  252. 

Matra  Mountains,  Hungary. 

6.  P1TYMY.S  SUBTERItANEUS  LKRAINICUS,  Vinogradov 

1922.    "Nahojdenie  veujnoi  Rossi  roda  Pitymys,"  Isvestia  Sevemoi  Oblasti  Strasta  3; 
7-10,  fig.  lA-D. 

Gouv.  Kharkov,  Ukraine,  S.  Russia. 

7.  PITYMYS  D.-VCIUS  DACIUS.  Milkr 
1908.  Ann.  Mag.  Nat.  Hist.  8,  I,  p.  202. 

Gageni,  Prahova,  north-west  of  Bucharest,  Roumania. 

8.  PITYMYS  UACIUS  HUNGARICUS,  Ehik 

1926.    .\nn.  Mus.  Budapest,  24,  p.  64. 
Budafok,  near  Budapest,  Hungary. 

0.    PITYMYS  DRUENTIUS,  Miller 
191 1.    Proc.  Biol.  Soc.  Washington,  XXIV,  p.  39. 

Terres-plaines,  near  Barcelonnette,  Basses-Alpes,  France. 
Synonym:  selysii,  Gerbe,  1852,  Rev.  Mag.  Zool.  2nd  ser.  IV,  159.    Not 

of  Bonaparte. 

10.  PITYMYS  FATIOI   FATIOI,  Mottaz 

1909.  Bull.  Soc.  Zool.  de  Geneve,  I,  180. 
Zermatt,  Valais,  Switzerland. 

11.  PITYMYS  FATIOI  ORIENTALIS,  Dal  Piaz 

1924.    Studi.  Trent.  5,  no.  4,  p.  13. 
Trentino,  Italy. 

12.  PITYMYS  MULTIPLEX  MULTIPLEX,  Fatio 

1905.  .^rch.  Sci.  Phys.  Nat.  Geneve,  4th  ser.  XIX,  p.  193. 
Lugano,  Ticino,  Switzerland. 

13.  PITYMYS  MULTIPLEX  BR,AUNERI,  Martino 
1926.    Ann.  Mus.  Budapest,  23,  p.  166. 

Serbia,  Kraljevo. 

14.  PITYMYS  M-MCRI   MAJOR!,  Thomas 

1906.  Ann.  Mag.  Hat.  Hist.  7,  XVII,  p.  419. 
Sumela,  south  of  Trebizond,  Asia  Minor. 
Synonym:   rubeliamis,  Shidlovsky,  1919,  Tiflis.  Bull.  Ter.  Exp.  Stat.  2, 

p.  21. 15.  PITYMYS  MAJORI   FINGERI,  Neuhiiuser 
1936.    Zeitschr.  fiir  Saugetierk.  11,  p.  159. 

Karadere,  Northern  Bolu,  Asia  Minor. 

16.  PITVMYS  XLMORI  COLCHICUS,  Shidlovsky 

1919.    Tiflis  Bull.  Terr.  Exper.  Stat.  no.  2,  p.  21. 
N.  Koutais,  Caucasus,  Russia. 

17.  P1T\MYS  M.-\JORl    INTERMEDIUS,  Shidlovsky 
1919.    Tiflis  Bull.  Terr.  Exp.  Stat.  no.  2,  p.  22. 

Southern  declivities  of  Central  Caucasus. 

18.  P1T\'MYS  MAJORI   DAGHESTA.NICUS,  Shidlovsky 
1919.    Tiflis.  Bull.  Terr.  Exp.  Stat.  no.  2,  p.  22. 

Daghestan,  Caucasus. 
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iq.    PITVMYS  MAJORI  CISCAUCASICUS,  Ognev 

1924.    Rodents  of  North  Caucasus,  p.  34. 
Caucasus  (Surroundings  of  Vladikawkas.) 

20.  PITYMYS  TRANSSYLV.-\NICUS,  Ehik 

1924.  Ann.  Mus.  Budapest,  21,  p.  159. 
Mountains  Fogaras,  near  Kercz,  around  the  Bulea  Lake,  Hungary. 

21.  PITYMYS  KUPELWIF.SERI,  Wtttstem 

1925.  Anz.  Akad.  Wiss.  Wien,  62,  p.  31. 
Biological  Station  in  Lunz,  Lower  Austria. 

22.  PITYMYS  LICHTENSTEINI,  Wcttstcin 

1927.    Anz.  Akad.  Wien,  2. 
Gipfel  des  Mali  Rainac,  Velebit,  bei  Krasno,  Croatia. 

23.  PIT\'MYS   IN'CERTOIDES,  Wettstein 
1927.    Anz.  Akad.  Wien,  p.  3. 

Gschnitztal,  N.  Tyrol. 

24.  PITYMYS  EHIKI,  Wettstein 

1927.    Anz.  .-^kad.  Wien,  p.  3. 
Martinitz  bei  Klobouk,  Mahren,  Moravia,  Czecho-Slovakia. 

25.  PITY.MY'S  NYIRENSIS  NYIRENSIS,  Ehik 
1930.    .-^nn.  Mus.  Hist.  Nat.  Hung.  27,  p.  255. 

Mateszalka,  Szatmar  County,  Hungary. 

26.  PITYMYS  NYIRENSIS  MARTINOI,  Ehik 

1935.    .\llat.  Kozlem.  32,  p.  60. 

Babje-gore,  distr.  Pozega,  Slavonia,  Yugo-Slavia. 

sarii  Group 

27.  PITY'MYS  S.WII.  de  S^lys-Lonschamps 

1S38.    Re\-ue  Zoo!,  p.  248. 
Neighbourhood  of  Pisa,  Italy. 
Synonym:  selysii.  Bonaparte,   1845,  Atti  della  Sesta  Riun.   degli   Sc 

Ital.  Milano,  1844,  p.  350. 

28.  PITY'MYS  NEBRODEXSIS,  Mina-Palumbo 
186S.    -■Vnn.  Agric.  Sicil.  XH,  p.  61. 

Le  Madonie,  Sicily. 

29.  PITY'MYS  PYREN.A.ICLS  PYRENAICUS,  de  S^lys-Longchamps 
1847.    Revue  Zool.  p.  305. 

Bagneres  de  Bigorre,  Hautes-Pyrenees,  France. 

30.  PITYMYS  PYRENAICUS  BRINNEUS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  L  p.  203. 
Forest  of  Bouconne,  Gers,  France. 

31.  PITYMYS  PLANICEPS.  Miller 

igo8.    Ann.  Mag.  Nat.  Hist.  8,  L  p.  203. 
Bareges,  Hautes-Pyrenees,  France. 

32.  PITYMYS  GERBII,  Gerbe 

1879.    Le  Naturaliste,  Paris,  I,  p.  51. 
Dreneuf,  Loire-Infeneure,  France. 
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33.  PITYMYS   BYRONI,   Bolkay. 
1926.    Glasnik  Zem.  Mus.  Sarajevo,  p.  171. 

Kephissia  (Attica),  Greece. 

ibericus  Group 

34.  PITYMYS  LUSITANICUS,  Gerbe 

1879.    Rev.  Mag.  Zool.  3rd  ser.  VII,  p.  44. 
Portugal. 

35.  PITYMYS  MARIAE,  Forsyth  Major 
1905.    Ann.  Mag.  Nat.  Hist.  7,  XV,  p.  515. 

Villalba,  Lugo,  Galicia,  Spain. 

36.  PITYMYS  PELANDOMUS,  Miller 

1908.    .^nn.  Mag.  Nat.  Hist.  8,  I,  p.  204. 
Silos,  Province  of  Burgos,  Spain. 

37.  PITYMYS  DEPRESSUS,  Miller 
1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  204. 

Rascafria,  Sierra  de  Guadarrama,  Madrid,  Spain. 

38.  PITYMYS  FLAVESCENS,    Cabrera 

1924.    Publ.  Cien.  Nat.  Barcelona,  7,  3,  p.  13. 
Lerida,  Artesa  de  Segre,  Catalonia,  Spain. 

3q.    PIT\'MYS  IBERICUS   IBERICUS,  Gerbe 
1854.    Rev.  Mag.  Zool.  2nd  Ser.  6,  p.  400. 

Province  of  Murcia,  Spain. 

40.  PITi'MYS  IBERICUS  CENTRALIS,  Miller 
1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  205. 

Near  Silos,  Province  of  Burgos,  Spain. 

41.  PIT\'MYS  IBERICUS  P.\SCUUS,  Miller 
1911.    Free.  Biol.  Soc.  Washington,  XXIV,  p.  39. 

Dehesa  de  Valencia,  Prov.  of  Valencia,  Spain. 
Synonym:  fuscus.  Miller.  1908,  Ann.  Mag.  Nat.  Hist.  8,  I,  206.    Not  of 

Fatio. 

42.  PIT^'MYS   IBERICUS  REGULUS,  Miller 
1908.  .-^nn.  Mag.  Nat.  Hist.  8,  L  p.  206. 

Alhambra  Hill,  Granada,  Spain. 

43.  PITYMYS  DUODECIMCOSTATUS,  de  S^lys-Longchamps 
1839.    Rev.  Zool.  p.  8. 

Montpelier,  Gard,  S.  France. 

44.  PrnMYS  PROVINCI.ALIS,  Miller 

1909.  Ann.  Mag.  Nat.  Hist.  8,  III,  p.  420. 
Saint  Gilles,  Gard,  France. 

45.  PITYMYS  THOM.-\SI,  Barrett-Hamilton 
1903.    .^nn.  Mag.  Nat.  Hist.  7,  XI,  p.  306. 

Vranici,  Montenegro, 

46.  PITYMYS  ATTICUS,  Miller 
1910.  Ann.  Mag.  Nat.  Hist.  8,  VI,  p.  460. 

Kephissia,  near  Athens,  Greece. 
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Nearctic  Forms 

(Revised  by  Bailey,  North  Amcr.  Fauna,  no.  17,  p.  62,  igoo.) 

47.    PITYMYS  PINETORUM  PINETORUM,  Lc  Conte 

1829.    Ann.  Lye.  Nat.  Hist.  N.Y.  Ill,  p.  133. 
Pine  forests  of  Georgia,   probably  on   the   Le   Conte   plantation,   near 

Riceboro,  Liberty  County. 

4S.    PITYMYS  PINETORUM  SCALOPSOIDES,  Audubon  &:  Bachman 

1841.    Proc.  .Acad.  Nat.  Sci.  Philadelphia,  i,  p.  97. 
Long  Island,  New  York. 
Synonym  :  opcUa,  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  Y\\  405, 

kcnnicotti,  Baird,  Mamm.  North  Amer.  547.  1857. 

4g.    PITYMYS  PINETORUM  AURICULARIS,  Baiky 

iSgS.    Proc.  Biol.  Soc.  Washington,  XII,  p.  90. 
Washington,  Adams  County,  Mississippi. 

so.    PITYMYS  NEMORALIS,  Bailey 

189S.    Proc.  Biol.  Soc.  Washington,  XII,  p.  89. 
.Stilwell,  Adair  County,  Oklahoma. 

51.  PITYMYS  PARVULUS,  Howell 

1916.    Proc.  Biol.  Soc.  Washington,  XXIX,  p.  83. 

Ocala,  Marion  County,  Florida. 

52.  PITYMYS  QUASIATER,  Coucs 

1874.    Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  191. 

Jalapa,  Vera  Cruz,  Mexico. 

Genus  23.    BLANFORDIMYS,  Argyropulo 

1933.    Blanfordimvs,  Argyropulo.  Zeitschr.  fiir  Siiugetierk.  8,  p.   1S2.    (Subgenus  of 
Microtus.) 

Type  Species. — Microtus  bucharicus,  Vinogradov 

Range. — Afghanistan  and  Russian  Pamir.    (In   U..S.S.R.,  from  Sarevshan 
Mountains,  8  km.  south  from  Pendjakent,  and  in  Surhan-Daria 

district,  28  km.  west  from  Denau)  (Vinogradov). 

Number  of  Forms. — Two. 

Characters. — (I  have  not  seen  the  type  species,  and  two  skulls  only  of 
B.  afghamis;  the  type  as  described  and  figured  bv  Vinogradov 

appears  essentially  similar  to  B.  afghanits.) 
Supraorbital  ridges  not  traceable  in  the  British  Museum  material,  nor 

according  to  Vinogradov  in  the  type  species.  Mastoids  extremely  inflated,  and 
appearing  at  back  of  skull  each  side,  surpassing  the  occiput  posteriorly.  Bullae 

very  large  indeed.    Palate,  zygomatic  plate  normal  (Microtus  type). 
Upper  cheekteeth:  M.i,  IVI.2  normal;  M.3  with  anterior  loop,  two  closed 

triangles,  and  posterior  loop  with  a  small  triangle  or  projection  on  its  antero- 
external  side,  the  re-entrant  folds  two  each  side.  Lower  cheekteeth:  M.2 
and  M.3  normal.    M.i  with  posterior  loop,  three  closed  triangles    in  front  of 
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which  the  fourth  and  fifth  triangles  are  confluent,  as  in  Pilymys,  and  closed  off 
from  the  anterior  loop.  External  form  evidently  not  much  modified;  tail 
relatively  short. 

Blanfordimys  was  proposed  as  a  subgenus  of  Microtus  (containing  also  accord- 
ing to  Argyropulo  Phaiomys,  Neodon  and  other  groups  recognized  as  genera  by 

Hinton).  Hinton  has  not  yet  dealt  with  the  species.  There  is  no  doubt,  I  think, 
that  the  form  constitutes  a  very  distinct  genus,  more  distinct  from  Microtus 

in  my  opinion  than  Phaioin\s,  Neodon  and  others.  It  seems  to  resemble  Pitymvs 
more  than  other  genera,  but  the  enormous  bullae  distinguish  it  at  once  from 

that  genus,  and  indeed  from  all  other  Microtinae  examined.  However,  few- 
specimens  have  been  seen,  and  more  material  would  be  welcome. 

Forms  seen:  afghanus. 

List  of  Named  Forms 

1.  BLANFORDIMYS  AFGHANUS,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  349. 
Afghanistan. 

2.  BLANFORDIMYS  BUCHARICUS,  Vinogradov 

1928.    -Abb.  Pamir.  Exped.  8,  p.  14. 
Zeravshankette,  8  km.  siidlich  von  Pendzhakent,  beim  Kischlak  .Sivon, 

Russian  Pamir. 

Genus  24.    ARVICOL.^,  Lacepede 

1799.    .\rvicola,  LacepWe,  Tab.  de  Mamm.  p.  10. 

Type  Species. — Miis  amphibius,  Linnaeus. 

Range.- — Palaearctic:  Europe,  except  Ireland  and  the  smaller  islands,  north 
to  Arctic,  south  to  Mediterranean;  Russia  and  Siberia  east  to 

Amur  River;  also  known  from  Syria  and  Persia.  In  Western  Europe,  from 

Scotland,  England,  Spain,  France,  Norway,  Sweden,  Finland,  Switzerland, 
Italy,  Yugoslavia,  Belgium,  Germany,  Estonia,  Roumania;  in  U.S.S.R.,  from 
Kola  Peninsula  and  Pechora  district  south  to  Ukraine  and  Caucasus  in  European 

Russia;  Transcaucasia;  Siberia  to  the  River  Lena,  Yenessei,  Irkutsk;  Semipala- 
tinsk;  Kazakstan;  Semirechyia,  and  other  localities  quoted  by  Vinogradov. 

Number  of  Forms. — .About  thirty-three  are  named. 

Characters. — Skull  in  adult  becoming  massive  and  angular,  with  prominent 

peg-like  squamosal  crests,  and  powerful  supraorbital  ridges 
which  fuse  into  a  sharp  median  crest;  interorbital  constriction  great.  Upper 

incisors  often  tending  to  be  pro-odont.  Occipital  region  strong,  and  paroccipital 
process  relatively  large.  Bullae  relatively  small  for  a  member  of  this  subfamily. 
Palatal  foramina  variable,  but  often  much  constricted  and  reduced.  Posterior 

palate  as  in  Microtus.  Upper  cheekteeth:  M.i,  M.2  normal;  AI.3  with  anterior 
loop,  two  or  three  closed  triangles  and  short  posterior  loop,  the  inner  folds  of  the 
tooth  reduced  to  two.  Lower  cheekteeth:  M.i  with  posterior  loop,  three  closed 
triangles,  and  anterior  loop  with  a  shallow  fold  present  each  side.  Other 
lower  molars  normal.    There  is  occasional  individual  variation  in  these  teeth; 



Fig.  48.    Arvicola  terrestris  terrestris,   Linnaeus. 

B.M.  No.  8.8.9.25,  J;    ■   2. 

Fig.  49.    .Arvicola  terrestris  terrestris,   Linnaeus. 
B.M.  No.  8.8.9.25,  S;    ■   2  ■ 
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I  have  seen  one  specimen  with  closed  triangles  in  M.3  lower,  and  one  with  four 
closed  triangles  in  M.i  lower.    Cheekteeth  evergrowing. 

Mammae  2 — 2  =  8.  Plantar  pads  usually  5;  a  rudimentary  sixth  one  may  be 
present;  according  to  Hinton  there  is  some  individual  variation  in  the  characters 
of  the  hindfoot  in  this  respect.  Size  large,  largest  of  Palaearctic  members  of 
the  subfamily;  head  and  body  usually  over  150  mm.,  often  over  200.  Tail  about 

half  head  and  body  length,  or  longer;  well  haired,  the  scales  nearly  concealed. 

Hindclaws  and  foreclaws  prominent  and  enlarged;  three  centre  digits  of  hind- 
foot  longer  than  D.5,  which  is  longer  than  the  hallux.    Sometimes  slight  aquatic 

Fig.  50.    Arvicol.\  terrestkis  terrestris,  Linnaeus. 
Cheekteeth:  B.M.  No.  8.8.9.25;  X  8. 

modifications  may  be  apparent,  the  foot  with  a  small  swimming-fringe  developed. 
Fur  thick;  ear  short.  Sole  of  hindfoot  mostly  naked.  Flank  glands  present  in 
both  se.xes. 

I  do  not  think  it  is  verv  likely  that  there  is  more  than  one  valid  species  in  this 

genus,  though  Hinton's  arrangement  is  followed;  on  account  of  the  fact  that 
Vinogradov  states  that  whereas  the  species  amphihius,  terrestris,  and  scherman 
can  be  maintained  in  Western  Europe,  in  a  large  series  of  material  from  the 

U.S.S.R.,  the  distinctions  between  them  break  down.  Hinton  (p.  410)  suggests 
that  intergradation  may  be  found  to  take  place  between  terrestris  and  scherman 
(the  latter  the  most  extreme  type).  A.  amphibius  is  usually  larger;  sapidus  seems 
to  be  not  more  than  subspecifically  separable  from  it.  All  forms  in  the  U.S.S.R. 
are  regarded  as  one  species  by  Vinogradov. 
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Ilinton  remarks,  "Apparently,  that  is  so  far  as  my  observation  goes.  Voles 
of  this  genus  are  animals  which  never  stop  growing  and  never  grow  old  .  .  . 

persistent  growth  of  the  cheekteeth  appears  to  be  accompanied  by  persistent 
growth  of  the  skeleton;  in  the  oldest  individuals  examined  among  the  enormous 
amount  of  fossil  and  recent  material  at  my  disposal,  not  only  are  the  molars  in 

vigorous  growth,  but  the  epiphyses  of  the  limb-bones  are  still  unfused  with  their 

shafts." Forms  seen :  ampliihiiis,  armenius,  briganliiini,  cxitus,  ill\riciis,  ilalicus, 
meridioiialis,  iiioiiticolti,  niiisignani,  persicus,  reta,  sapidiis,  sclicrmaii,  scvthici/s, 
terrestris,  tenebiicns,  koinhcitsis  (Arricola  terreslris  korahciisis,  Martino,  1937, 

from  Yugoslavia). 

List  of  Named  Forms 

1.  .\RVlCOL.A  TERKICSTRIS  TERRF.STRI.S.   Linnaeus 

175S.    Syst.  Nat.  I,  loth  ed.  p.  61, 
Upsala,  Sweden. 
Synonym:  pohidosus,    Linnaeus,     1771,    \Iantissa    IMantarum,    pt.    2, 

p.  522. ater,  Billberg,  1S27,  Syn.  Faun.  Scand.  p.  4. 
litloralis,  Billberg,  same  reference,  p.  5. 
nquaticiis,  Billberg,  same  reference. 

2.  .\K\\CO\..\  'I'LRRHSTRIS   ITALIC-US,  Savi 
1839.    Niinvd  Giorn.  dc  Letterati,  Pisa.  37,  102,  p.  202. 

Vicinity  of  Pisa,  Italy. 
Synonym:  pcrtinax,  Savi,  1839,  Nuovo  Giorn.  de.  Lett.  Pisa,  XXXVII, 

102,  p.  203. 

minor,  de  Selys-Longchamps,   1845,  .-Xtti  della  Sesta  Riun. 
dcgli  Sci.  Ital.  Milano,  1S44,  p.  322.  nom.  nud. 

3.  ARVICOLA  TI;RRKSTRIS   MUSIGNANI,  dc  Selys-Longchamps 
1839.     Rev.  Zool.  p.  8. 

Vicinity  of  Rome,  Italy. 
Synonym:  destructor,  Savi,    1839,  Nuovo  Giorn.   Let.  Pisa,  XXXVII, 

102,  p.  204. 
fidiginostis,   de   Selys-Longchamps,    1845,   Atti   della   Sesta 

Riun.  degli  Sci.  Ital.  Milano,  1S44,  p.  322,  nom.  nud. 

4.  ARVICOLA  T];RRK.STRIS  ILLYRICUS,  Barrett-Hamilton 
1S99.    .Ann.  Mag.  Nat.  Hist.  7,  III,  p.  225. 

Bosnia,  no  exact  locality. 

5.  ARVICOLA  TERRE.STRIS  RUFKSCKNS,  Satunin 
1908.    Mitt.  Kauk.  Mus.  4,  p.  50. 

Pokun  Syrt,  Podkumok,  Karacai  Territory,  N.  Caucasus. 

h.    ARVICOLA  T1;RRLSTRIS  MKRIDIONALIS,  Ogiiev 

1923.    Biol.  Mitt.  TimiarazefF,  i,  p.  109. 
Tscherepinski  Kanal,  Ural  District,  Russia. 

7.    ARVICOLA  TERRESTRIS  PERSICUS,  dt-   Eilippi 
1865.    Viaggio  in  Persia,  1865,  p.  344. 

Sultanieh,  south  of  Elburz  Mountains,  Persia. 
Synonym:   tirnienius,   Thomas,    1907,   Ann.    Mag.   Nat.    Hist.    7,   XX, 

p.  201.    Van,  .Asia  Minor. 
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8.    ARVICOLA  TERRKSTRIS  SCYTHICUS,  Thomas 
1Q14.    Ann.  Mag.  Nat.  Hist.  8,  XIII,  p.  568. 

Djarkent,  Semiretchensk,  Central  Asia. 

y.    ARVICOLA  TERRESTRIS  OGNEVI,  Turov 
1926.  Bui.  Sci.  In.st.  Expl.  Caucase,  i,  p.  326. 

Village   of   Kalaki,    near   the    Mamissonschen    Passess,    Ossetinischen 
Militarstrasse,  N.  Ossetien,  Caucasus. 

10.  ARVICOLA  TERRESTRIS  TATARICUS,  Ognev 
1933.    Zeitschr.  fur  Saugetierk.  8,  p.  158. 

Gouv.  Kasan,  Russia. 

11.  ARVICOLA  TERRESTRIS  FERRUGINEUS,  Ognev 
1933-    Zcitschr.  fiir  Saugetierk.  8,  p.  159. 

Arctic  coast  of  Russia. 

12.  ARVICOLA  TERRESTRIS  VOLGENSIS,  Ognev 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  162. 

Volga  Delta,  Russia. 

I.!.    ARVICOLA  TERRESTRIS  CAUCASICUS,  Ognev 

1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  163. 
Near  Vladikawkas,  Caucasus,  Russia. 

14.  ARVICOLA  TERRESTRIS  TUROVI,  Ognev 

1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  165. 
Kabardino-Balkarisches    Gebiet,    Staniza    Kotljarevskaja,    Tschemaja, 

Russia. 

15.  ARVICOLA  TERRESTRIS  VARIABILIS,  Ognev 

1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  169. 
Gouv.  Tomsk,  Siberia. 

i(k    ARVICOLA  TERRESTRIS  JENISSEJENSIS,  Ognev 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  170. 

Minussinsk,  Siberia. 

17.    ARVICOLA  TERRESTRIS  KUZNETZOVI,  Ognev 
1933.    Zeitschr.  fur  Saugetierk.  8,  p.  171. 

Urdshar  River,  Semipalatinsk,  Siberia. 

iS.    ARVICOLA  TERRESTRIS  JACUTENSIS,  Ognev 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  172. 

Yakutsk,  Siberia. 

.<!.    ARVICOLA  TERRESTRIS  TAURICUS,  Ognev 
1923.    Biol.  Mitt.  TimiarazefT,  p.  109. 

Umg.  von  Melitopol,  Suden  des  Europ.  Russlands. 

20.  ARVICOLA  TERRESTRIS  CUIiANENSIS,  Ognev 
1933.    Zeitschr.  fiir  Saugetierk.  8,  p.  164. 

Kuban  River,  Staniza  (Kasaken  Dorf)  Grivcnskaja.  .S.  Russia. 

21.  ARVICOLA  TICKRESTRIS  ABRUKENSIS,  Reinwaldt 
1927.  Act.  Com.  Univ.  Tartu,  12,  p.  23. 

West  Isles,  Estonia. 
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Z2.    ARVICOLA  TERRESTRIS  HINTOM.  Aharoni 

1932.    Zeitschr.  filr  Saugetierk.  7,  p.  209. 
N.  Syria. 

23.  ARVICOLA  SCHERMAN  SCHKRMAN,  Shaw 

1 801.    Gen.  Zool.  2,  pt.  i,  p.  75. 
Strassburg,  Gennany. 

Synonym:   albiis,    Bcchstein,   Gem.   Nat.   Deutsch.    1801,    i.   2nd   ed., 

P-  985- canus,  Bechstein,  same  reference. 

argentoratensis,  Desmarest,  Mamm.  II,  p.  281,  1822. 
huffonii,  Fischer,  Syn.  Mamm.  293,  1829. 

24.  ARVICOLA  SCHERMAN  EXITCS.  Miller 

1910.     Prnc.  Biol.  Soc.  Washington,  XXIII,  p.  21. 
St.  Gallen,  Switzerland. 

Synonym:    niger,  de  Selys-Longchamps,  1845,  noni.  nud. 
castaiieiis,  de  Selys-Longchamps,  1845,  nom.  nud.  both  Atti 

della  Sesta  Riun.  degli  Sci.  Ita!.  Milano,  1844,  p.  321. 

25.  ARVICOLA  SCHERMAN  MONTICOLA,  de  S^lys-LonKchamps 
1838.     Rev.  Zool.  p.  249. 

.St.  Bertrand  de  Comminge,  Hautes-Pyrenees,  France. 

26.  ARVICOLA  AMPHIBIL'S  AMPHIBIUS,   Linnaeus 
1758.    Syst.  Nat.  ed.  10,  i,  p.  61. 

England. 
Synonym:  aqualicus,  Cuvier,  1817,  Diet.  Sci.  Nat.  6,  306. 

americana.  Gray,  1842,  Ann.  Mag.  X,  266. 

nigricans,  de  Selys-Longchamps,  1845,  Atti  della  Sesta  Riun. 
degli  Sci.  Ital.  Milano,   1S44,  p.  322.    nom.  nud. 

27.  ARVICOL.A  AMPHIBILS   RETA,  Miller 

1910.    Proc.  Biol.  Soc.  Washington,  XXIII,  p.  19. 
Aberdeen,  Scotland. 

SvnonNTn:  ater,  Macgillivrav,  1832,  .Mem.  Wemerian  Nat.  Hist.  Soc.  6, 

429.     Not  of  BiUberg. 

2S.    .ARVICOLA  AMPHIBIUS  BRIG.^NTIUM,  Thomas 

1928.    .^nn.  Mag.  Nat.  Hist.  10,  I,  p.  318. 
Huddersfield,  Northumbria,  England. 

20.    ARVICOLA  .'\MPHIBIUS   KURUSCHI,  Heptncr  &  Formozov 

1928,    Zool.  Anz.  77,  p.  276. 

Near  Aul  Kurusch,  Samurski-Bezirk,  Daghestan,  E.  Caucasus. 

\o-    AR\ICOLA  AMPHIBIUS  TANAITICA,  Kalabuchow  &  Rajeuskij 

1930.    Bull.  N.  Caucas.  PI.  Prot.  Sta.  5,  p.  140. 

Donez  Region,  S.-E.  Russia. 

.11.    ARVICOLA  AMPHIBIUS  DJUKOVI,  Okpcv  & 

1927.    Ann.  Mag.  Nat.  Hist.  9,  XIX,  p.  138. 
Daghestan,  Caucasus,  Russia. 

32.    ARVlCOL.-\  SAPIDUS  SAPIDUS,  Miller 

1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  195. 
Santo  Domingo  de  Silos,  Burgos,  .Spain. 
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33.    ARVICOLA  SAPIDUS  TENEBRICUS,  Miller 
1908.    Ann.  Mag.  Nat.  Hist.  8,  I,  p.  196. 

Biarritz,  Basses-Pyrenees,  France. 
Synonym:  inusiniaiii,  Lataste,  Act.   Soc.   Linn.   Bordeaux,   XXXVIII, 

p.  37,  not  of  de  S^lys-LonRchamps. 

The  "Nesokia"  argyropus  of  Cabrera,  1901,  Bol.  Real  Soc.  Esp.  Nat.  Hist,  i, 
118,  Persia,  belongs  to  this  genus. 

Genus  25.    LAGURUS,  Gloger 

1841.    Lacurus,  Gloger,  Hand-  u.  Hilfsbuch  d.  Naturg.  vol.  i.  p.  97. 
1912.    Lemmiscus,  Thomas,  Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  401.    {Arvicola  curlata, 

Cope.)    Valid  as  a  subgenus. 

Type  Species. — Lagurus  mignitorius,  Gloger  =  A/Hi  tagiinis,  Pallas. 

Range. — South  Russia,  Russian  Turkestan,  Mongolia;  Western  North 
America.  In  the  Palaearctic,  from  Ukraine,  Northern  Caucasus, 

\'olga-Ural  Steppe,  Kazakstan,  Minussinsk  district,  Tianshan,  Dzungaria, 
Semircchyia,  Ust  Yurt  and  Karakum  districts,  Chinese  Turkestan,  and  Mon- 

golia. In  America,  from  Nevada,  Eastern  California,  Oregon,  North  Dakota, 
Montana,  Alberta,  Washington,  Idaho,  Utah. 

Number  of  Forms. — Eleven. 

Characters. — Skull  angular,  with  prominent  peg-like  squamosal  crests. 
The  supraorbital  ridges,  though  strong,  do  not  fuse  in  the 

interorbital  region.  Bullae  very  large,  the  mastoids  conspicuously  inflated, 
tending  to  show  in  superior  aspect  of  skull;  the  bullae  and  mastoids  are  more 
inflated  than  other  members  of  the  group,  except  Blanfordiynys.  The  bullae, 

as  in  that  genus,  are  spongy  within.  Zygoma  robust.  Interparietal  rather  small. 
Palate  posteriorly  as  in  Microtus.  Cheekteeth  evergrowing,  lacking  cement  in 
folds,  which  are  very  widely  open.  M.i  with  the  usual  elements,  but  also  with 
a  sharp  projection  between  the  anterior  and  posterior  inner  salient  angles.  M.3 
with  the  usual  elements,  and  this  peculiaritv  repeated.  M.3  in  L.  luteiis  with  a 
straight  anterior  loop,  three  more  or  less  closed  triangles,  and  a  long  narrow 

straight  posterior  loop.  In  the  type  species,  M.3  has  an  anterior  loop,  three 
closed  triangles,  and  a  slight  projecting  angle  on  the  outer  side  in  front  of  the 
posterior  loop.  M.i  lower  with  posterior  loop,  five  closed  triangles,  and  an 
anterior  loop  with  a  slight  fold  each  side  of  it.  j\1.2  normal.  M.3  with  posterior 
loop,  and  four  closed  triangles;  this  tooth  therefore  more  or  less  like  M.2.  In  the 
liiteus  group,  the  anterior  loop  of  M.i  appears  simple. 

E.xternal  form  highly  specialized.  Tail  about  length  of  hindfoot  only,  fully 

haired.  General  appearance  heavy,  thickset  and  Lemming-like;  ear  extremely 
short,  more  or  less  covered  by  fur;  sole  of  hindfoot  densely  haired,  the  pads 
(5  in  number)  concealed.  Claws  becoming  prominent  in  hiteus  group.  A  black 

middorsal  stripe  present  in  lagurus  group.    Mammae  2 — 2  =  8. 
I  have  seen  comparatively  few  skulls  of  this  genus.  The  American  forms, 

which  are  not  represented  in  the  British  Museum,  are  separated  as  a  subgenus 
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Lemmiscus,  on  account  of  the  "less  Lemming-like  external  form;  longer  tail; 

iM.3  lower  with  only  three  closed  triangles."  This  group  was  diagnosed  by 
Bailey  (who  revised  it,  1900,  North  Amer.  Fauna,  no.  17,  p.  67)  as  follows: 

"Plantar  tubercles  five.  Mammae  2 — 2  =  8.  Lateral  glands  on  flanks.  Tail 
little  longer  than  hindfoot.  .  .  .  Bullae  very  large,  mastoids  reaching  plane  of 

exoccipital  condyles.  Molars  slender,  with  wide  re-entrant  angles;  M.3  with 
two  closed  triangles,  and  narrow  posterior  loop;  IVLi  (lower)  with  five  closed 
triangles,  four  inner  and  four  outer  salient  angles;  M.3  (lower)  with  two  terminal 

transverse  loops  and  a  pair  of  median  triangles." 
.^part  from  the  American  forms,  w^hich  difl^er  as  indicated  in  the  longer  tail 

and  the  number  of  closed  triangles  in  M.3  lower,  there  are  two  vcrv  distinct 

specific  groups  in  the  Palaearctic: 

lagtirus  group:  general  coloration  darker;  a  middorsal  stripe;  size  smaller; 
M.3  with  less  reduced  posterior  loop;  Ukraine,  North  Caucasus,  North 
Kazakstan,  South-east  Russia,  and  eastwards  to  Tianshan  and  Minussinsk. 

Iittcus  group:  general  coloration  paler;  no  middorsal  stripe;  size  larger; 
M.3  with  more  reduced  posterior  loop;  Mongolia,  Chinese  Turkestan, 

Dzungaria,  Kazakstan,  Karakum,  to  valley  of  River  Ural.  This  group 
includes  the  species  przncahki . 

The  genus  appears  verv  sharplv  separated  from  Microtus  and  its  numerous 
allies. 

Forms  seen:  iibaniiiiciis,  ogiessits,  altoriiiii,  lauiinis.  liitiiis.  prznvalski. 

List  of  N.amed  Forms 

Subgenus  Lagiinis,  Gloger 

lagurus  Group 

1.  I..AGURLS   L.-\C;URLS  L.^GURL'S,  Pallas 
1773.    Reise,  ii,  p.  704. 

Ural  RiVL-r.  W.  Siberia. 
Synonym:  niigratoruis,   Gloger,    1841.    Gemeinn.   Nat.    i,   p.   97.    \V. 

Siberia. 

2.  I.AGURLS  LAGLRL'S  ALTORUM,  Thomas 
1912.    .Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  401. 

Barlik  Mountains,  N.-W.  Dzungaria,  Centr.il  .Asia. 

3.  I.AGLRLS  L.AGURUS  AGRESSUS,  Screbrtiiniko\ 
1929.    .Ann.  Mas.  Zool.  Leningr.  30,  p.  267. 

Samara  Gouv.  Russia. 

4.  LAGt  RCS  LACiURL'S  AB.ACAN1CU.S,  Senhn-nnikov 
1929.    .Ann.  Mus.  Zool.  Leningr.  30,  p.  267. 

Minussinsk  district,  Siberia. 

llilctis  Group 

5.  L.AGl  RLS  Ll'TELS.  p:vcrsniann 
1840.    Bull.  Nat.  Moscow,  p.  25. 

N.-W.  Ufer  des  Aralsees,  Turkestan. 
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6.  LAGURUS  PRZKWALSKll,  Buchner 

1889.    Wiss.  Res.  Przewalski  Central-Asicn  Reiscn:  Zool.  Th.  i,  Saugeth.  p.  127. 
Zaidam,  Centra!  Asia. 

Subgenus  Lemmiscus,  Thomas 

7.  LAGURUS  CL  RTATUS  CUKT.VIU.S,  Cope 
1868.    Proc.  Acad.  Xat.  Sci.  Philadelphia,  p.  2. 

Pigeon  Spring,  Mount  Magruder,  Nevada. 

.S.    LAGURUS  CURTATUS  ARTEMLSIAE,  Anthony 

1913.    Bull.  Amer.  Mus.  Nat.  Hist.  XXXII,  p.  14. 
Ironside,  Malheur  County,  Oregon. 

9.  LAGURUS  INTERMEDIUS,  Taylor 

iQii.    Univ.  CaHf.  Publ.  Zool.  VII,  p.  253. 
Big  Creek,  Pine  Forest  Mountains,  Humboldt  County,  Nevada. 

10.  LAGURUS  PALLIDUS,  Merriam 

1888.    Amer.  Nat.  XXII,  p.  704. 
Fort  Buford,  Williams  County,  N.  Dakota. 

11.  LAGURUS  PAUPERRIMUS,  Cooper 

1868.    .Amer.  Nat.  II,  p.  535. 
Plains  of  the  Columbia,  Snake  River,  S.-W.  Washington. 

(American  forms  revised  by  Railey,  North  Amer.  Fauna,  no.  17,  p.  67, 
1900.) 

Genus  26.    NEOFIBER,  True 

1884.    Neofiber,  True,  Science,  IV,  p.  34. 

Type  Species. — Neofiber  alleni.  True. 

Range. — ^Nearctic:  Florida. 

Number  of  Forms. — Two. 

Ch.'vracters. — Sicull  with  considerable  interorbital  constriction,  and  peglike 
squamosal  crests.  Zygomatic  plate  normal.  Bullae  medium 

in  size.  Temporal  ridges  widely  separated  on  braincase,  but  in  the  one  skull 
seen  nearly  fused  in  interorbital  region.  Palate  about  as  Ondatra  (below). 

Incisors  broad.  Cheekteeth  evergrowing;  M.i,  M.2  normal;  I\1.3  with  anterior 
loop,  two  alternating  closed  triangles,  and  posterior  loop,  the  inner  folds  two 
only.  M.I  lower  with  posterior  loop,  five  closed  triangles,  and  rather  complex 
anterior  loop;  M.2  normal;  ]\1.3  reduced,  with  only  one  outer  fold  and  two 
salient  angles. 

Externally  large;  considerably  modified  for  aquatic  life,  but  less  so  than 
Ondatra;  tail  round  (normal),  with  long  hairs  partly  clothing  it,  but  scales 
apparent;  hindfoot  considerably  larger  than  forefoot;  D.5  shorter  than  the  three 
central  digits,  longer  than  the  hallux;  claws  relatively  well  developed;  pollex 

less  reduced  than  is  usual,  foreclaws  relatively  large.  Mammae  i — 2=6. 
Plantar  pads  5.  Fur  very  soft.  Swimming-fringes  on  feet  and  tail  not  highly 
developed. 

Forms  seen :  alleni. 
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List  of  Namfd  Forms 

1.  NEOFIBKR  ALLKNI  Al.MCNI,  True 
1SS4.    Science,  IV,  p.  34. 

Georgiana,  Brevard  County,  P'lorida. 
2.  NHOFIBER  ALLENI  NIGRESCENS.  Howell      . 

iq^o.     Joum.  Mamm.  Baltimore,  i,  p.  7g. 
Ritta,  Lake  Okeechobee,  Palm  Beach  Cmmty,  Florida. 

Genus  27.    ONDATRA,  Link 

1795.    Ondatra,  Link,  Beytrage  zur  Naturgesch.  vol.  i,  pt.  2,  p.  76. 
1800.     Fiber,    Cuvier,    Tak.    Elem.    Hist.    Nat.    Anim.    p.    141.       (.Castor    zibethicus, 

Linnaeus.) 

Type  Species. — Castor  zibethiciis,  Linnaeus. 

Range. — Nearctic,  widely  distributed  in  Canada  and  U.S.A.  Canada  from 
Alaska  to  Hudson  Bay,  and  in  Labrador;  Newfoundland;  most  of 

LTnited  States  except  extreme  south  central  portion,  and  not  occurring  in 
Florida;  forms  named  from  Virginia,  Oregon,  Nevada,  Arizona,  New  Mexico, 

Kansas,  Louisiana;  a  good  range  map  published  by  Hollister,  and  in  Anthony, 
Field  Book  North  American  Mammals,  1928.  (The  genus  also  now  ranges 
owing  to  artificial  human  introduction,  in  parts  of  Europe). 

Number  of  Forms. — Fifteen.    The  genus  is  revised  by  Hollister,   North 
Amer.  Fauna,  no.  32,  1911. 

Characters. — Skull  angular,  with  extreme  interorbital  constriction;  inter- 
orbital  ridges  fused  to  form  a  very  sharp  median  crest,  this 

continued  backwards  behind  the  level  of  the  squamosal  crests;  temporal  ridges 
close  to  each  other  on  braincase.  Lambdoid  crest  heavy  in  adult.  Squamosal 

crests  very  prominent.  Rostrum  relatively  heavy.  Zygomatic  plate  strongly 
ridged  above.  Incisive  foramina  narrow  but  long;  bullae  relatively  small,  and 
lacking  spongy  tissue.  Palate  unspecialized  posteriorly,  the  sloping  median 
ridge  found  in  Microtus  is  more  or  less  suppressed,  the  spinous  process  short, 
the  posterolateral  pits  small.  Cheekteeth  rooted  in  adult.  M.i,  M.2  upper 
normal;  M.3  with  anterior  loop,  two  alternating  triangles,  and  a  moderately 
large  rounded  posterior  loop.  Lower  molars:  M.3  with  two  closed  triangles 
between  the  terminating  loops;  M.2  normal;  !VLi  with  posterior  loop,  five 

closed  triangles,  then  two  well-marked  triangles  (sometimes  closed)  nearly  cut 
off  from  anterior  loop  by  a  deep  inner  and  outer  fold. 

Size  largest  of  subfamily;  up  to  320  mm.  head  and  body  or  perhaps  more. 
Externally  highly  modified  for  aquatic  life;  tail  highly  specialized,  relatively 

long,  more  or  less  naked,  but  with  well  developed  swimming-fringe  below,  and 
compressed  laterally  so  that  it  is  much  higher  than  broad.  D.2  of  manus  short, 

D.3  slightly  longer  than  D.4;  D.5  shortest;  claws  strong.  Hindfoot  much 

larger  than  forefoot;  swimming-fringes  conspicuous;  sole  naked;  plantar  pads 
5  or  4;  D.5  relatively  long,  but  shorter  than  D.2;  D.4  tending  to  be  slightly 
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longer  than  D.3;  claws  large;  hallux  quite  well  developed.    Ear  very  short. 

Fur  thick  and  soft  (most  valuable  commercially).    Mammae  1—2  =  6.   "Perineal 

glands,  secreting  a  powerful  musk,  are  well  developed." 
Forms  seen :  ohsciira,  osuvoosensis,  zihethica. 

List  of  Named  Forms 

1.  ONDATRA  OBSCURA,   Banps 
1894.    Proc.  Biol.  Soc.  Washington,  IX,  p.  133. 

Codroy,  Newfoundland. 

2.  ONDATRA  ZIBKTHICA  ZIBETHICA,  Linnaeus 

1766.    Syst.  Nat.  12th  ed.  vol.  i,  p.  79. 
E.  Canada. 

3.  ONDATRA  ZIBETHICA  MACRODON,  Mcrriam 
1897.    Proc.  Biol.  Soc.  Washington,  II,  p.  143. 

Lake  Drummond,  Dismal  Swamp,  Norfolk  County,  Virginia. 
Synonym:  niger.  Brass,  Aus  dem  Reich  der  Pelze,  p.  604,  igii. 

4.  ONDATRA  ZIBETHICA  AQUILONIA,  Bangs 
1899.  Proc.  New.  Eng.  Zool.  Club,  I,  p.  11. 

Rigolet,  Hamilton  Inlet,  Labrador,  Canada. 

5.  OND.^TRA  ZIBETHICA  ALBA,  Sabine 

1823.    Franklin's  Narr.  Joum.  to  Polar  Sea,  .Appendix,  p.  660. 
Cumberland  House,  Saskatchewan,  Canada. 

Sy-nonym:  hudsonius,  Preble,  1902,  North  Amer.  Fauna,  no.  22,  p.  53. 
Keewatin. 

6.  ONDATR.\  ZIBETHICA  SPATULATA,  Osgood 

1900.  North  .Amer.  Fauna,  no.  19,  p.  36. 
Lake  Marsh,  Yukon,  Canada. 

7.  OND.ATRA  ZIBETHICA  ZAI.OPHA,   Hollister 

1910.    Proc.  Biol.  Soc.  Washington,  XXIII,  p.  i. 
Becharof  Lake,  -Alaska  Peninsula,  Alaska. 

8.  ONDATRA  ZIBETHICA  OSOYOOSENSIS,  Lord 

1863.    Proc.  Zool.  Soc.  London,  p.  97. 
Lake  Osoyoos,  British  Columbia,  Canada. 

q.    OND.ATRA  ZIBETHICA  OCCIPITALIS,   Elliot 
1903.    Field  Colunib.  Mus.  Pub.  74,  zool.  ser.  vol.  3,  p.  162. 

Florence,  Lane  County,  Oregon. 

10.  ONDATRA  ZIBETHICA  MERGENS,  Hollister 

igio.    Proc.  Biol.  Soc.  Washington,  XXIII,  p.  i. 
Fallon,  Churchill  County,  Nevada. 

11.  OND.ATRA  ZIBETHICA  PALLIDA,  Mearns 

1890.    Bull.  .Amcr.  Mus.  Nat.  Hist.  II,  p.  280. 
Fort  Verde,  Yavapai  County,  Arizona. 

12.  ONDATRA  ZIBETHICA  RII'ENSIS,  Bailey 
1902.    Proc.  Biol.  Soc.  Washington,  XV,  p.  119. 

Eddy,  near  Carlsbad,  Eddy  County,  New  Mexico. 
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13.  ONDATRA  ZIIiETHICA  CINNAiMOMINA,  Hollister 

iijio.    Proc.  Biol.  Soc.  Washington,  XXIII.  p.  125. 
Wakeeney,  Trego  County,  Kansas. 

14.  ONDATRA  ZIBETHICA  BERNARD!,  Goldman 

1932.    Proc.  Biol.  Soc.  Washington,  XLV,  p.  Q3. 
4  miles  south  of  Gadsden.  Yuma  County.  Arizona. 

15.  OND.VERA  RIVALICIA.  Banes 

1S95.    Proc.  Boston  Soc.  Nat.  Hist.  XXVI,  p.  541. 
Burbridge,  Plaquemines  Parish,  Louisiana. 

Genus  28.    PROMETHEOMYS,  Satuniii 

iqoi.    PROMETHEOMYS,  Satunin,  Zool.  Anz.  XXIV,  p.  572. 

Type  Species. — Prometheomvs  schaposchniko^vi,  Satunin. 

Range. — Caucasus  Mountains,  Russia. 

Number  of  Forms. — Ont. 

Ch.aracters. — This  genus  and  Ellobius  differ  from  other  Microtinae  in 
their  reduced  third  molars,  and  their  extreme  specialization 

towards  underground  life.  The  present  genus  is  much  the  more  primitive  of 
the  two  in  cranial  characters.  The  molars  in  both  are  rooted.  The  present 

genus  evidently  relies  on  the  claws  for  digging,  whereas  Ellobius  burrows 
chiefly  with  the  incisors. 

Skull  not  highly  abnormal.  Supraorbital  ridges  fused  in  the  interorbital 
region,  and  continuing  backwards  nearly  to  the  lambdoid  ridge.  Interparietal 
small  but  not  suppressed.  Infraorbital  foramen  normal.  Squamosal  crests 

moderately  dev^eloped.  Zygoma  relatively  narrow.  Upper  incisors  one- 
grooved.  Mandible  with  high  coronoid,  and  moderate  angular  portion.  Incisive 

foramina  not  much  reduced.  Bullae  large,  but  mastoids  not  inflated.  Palate 
terminating  posteriorly  nearly  as  in  Clethrionomys,  but  rather  more  primitive 

in  structure  than  in  that  genus,  "the  inner  borders  of  the  posterolateral  pits  not 

directly  connected  with  palatal  shelf,  each  pit  with  a  large  foramen."  Cheek- 
teeth rooted;  upper  cheekteeth  more  or  less  like  those  of  Ellobius  (below),  but 

triangles  tending  to  be  more  closed,  so  that  M.i  can  be  normal.  M.3  with  two 
outer,  one  inner  folds,  the  tooth  reduced  in  size.  M.i  lower  with  posterior  loop, 

three  closed  triangles,  and  anterior  loop  with  traces  of  a  fold  in  it  each  side 
(which  are  sometimes  well  marked).  M.2  with  posterior  loop,  two  closed 
triangles,  and  anterior  loop.  M.3  with  two  loops,  this  tooth  very  small.  Each 
tooth  with  two  roots;  in  AI.i  a  vestige  of  a  third  root,  supporting  the  second 

inner  angle — is  sometimes  present;  in  M.ir  the  roots  may  coalesce  (Hinton). 
Plantar  pads  5.  Mammae  2  —  2  =  8.  Tail  about  a  third  of  head  and  body 

length,  fully  haired.  Ear  small.  D.5  of  hindfoot  rather  strongly  reduced;  heel 
hairy.  Hindclaws  prominent.  Foreclaws  extremely  enlarged;  D.3  the  main 
digit,  D.4  a  little  longer  than  D.2;  D.5  short.    Pollex  vestigial,  but  clawed. 

Forms  seen :  schaposili>iikoui. 
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List  of  Named  Forms 

I.    PROMKTHKOMYS    SCHAPOSCHNIKOWI,  Satunin 

1901.    Zool.  Anz.  XXIV,  p.  574. 
Alpine  zone  of  the  Central  Caucasus,  Russia. 

Genus  29.    ELLOBIUS,  Fischer 

1814.    Ellobius,  Fischer,  Zoognosia,  iii,  p.  72. 

Type  Species. — Mus  talpinus,  Pallas. 

Range. — From  South  Russia  and  Asia  Minor  eastwards  through  Russian 
Turkestan    and    Persia    to    Afghanistan,    Baluchistan,    Chinese 

Turkestan  and  Mongolia.    In  U.S.S.R.,  from  Ukraine,  Crimea,  Transcaucasia, 
North  Caucasus,  Bashkiria,  Ural,  Kazakstan,  Ashabad,  Bokhara,  Samarkand, 
Prcaltai  Steppe,  Semirechyia,  etc.  (Vinogradov). 

Number  of  Forms. — Seventeen. 

Characters. — Skull  highly  modified  for  fossorial  life;  upper  incisors 
extremely  pro-odont,  white  in  colour,  and  much  lengthened. 

Supraorbital  ridges  tending  to  come  together,  though  not  well  marked,  and 
interparietal  well  developed  in  the  type  species.  In  this  group  there  is  no 
sagittal  ridge  formed.  In  E.fuscocapillus  and  E.  lutescem,  there  is  a  sagittal  crest, 

w'hich  in  the  former  extends  to  the  lambdoid;  and  no  interparietal.  Lambdoid 
ridge  very  promiment  as  a  rule.  Zygoma  thick.  Infraorbital  foramen,  large, 
abnormal,  with  no  well  marked  outer  wall,  and  no  separate  portion  for  ner\e- 
transmission  apparent.  Squamosal  crests  weak.  Bullae  medium.  Palate 
terminating  posteriorly  essentially  as  in  Microtus.  Palatal  foramina  small  in  the 
type,  vestigial  in  the  larger  species  (fuscocapilhis  group).  Mandible  with  high 
recurved  coronoid  process;  angular  portion  reduced;  lower  incisor  root  showing 
prominently  beside  condylar  process.  Cheekteeth  rooted.  Upper  molars  with 
apparently  no  closed  triangles;  M.i  with  two  inner,  two  outer  folds;  M.2  with 
two  outer,  one  inner  well-marked  folds;  M.3  very  reduced,  considerably  smaller 
than  M.2  (thus  differing  from  other  Microtinae,  except  Prometheomys),  with 
one  well-marked  fold  each  side;  a  vestigial  posterointernal  fold,  and  a  vestigial 
anteroexternal  fold  may  be  present.  The  pattern  wears  out  with  age.  M.i, 
M.2  two-rooted;  M.3  one-rooted,  both  upper  and  lower  series  (Hinton).  Folds 
of  cheekteeth  without  cement.  Lower  teeth:  M.i  with  four  inner,  three  outer 
folds,  the  triangles  confluent,  not  closed,  the  anteroe.xternal  fold  often  verv 

small.  M.2  with  two  folds  each  side.  M.3  with  two  well-developed  folds  each 
side,  this  tooth  smaller  than  M.2. 

Plantar  pads  6.  Mammae  2  —  2=8.  Externally  highly  specialized  for  under- 
ground life;  tail  shorter  than  hindfoot;  fur  soft;  ear  vestigial.  Claws  not  much 

enlarged,  but  the  hands  and  feet  are  broad.  The  three  central  digits  of  the 
hindfoot  are  longer  than  the  two  outer  ones.  The  pollex  is  less  reduced  than  is 
normal  in  a  Rodent,  and  D.5  in  the  manus  is  short. 

Two  species  groups,  typified  by  talpinus  and  fuscocapillus  are  recognizable, 
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characterized  by  the  cranial  peculiarities  indicated  above.  The  latter  is  typically 

larger  than  the  type  species.  \'inos;radov  regards  all  named  forms  occurring 
in  the  U.S.S.R.  as  races  of  the  type,  except  fuscocapilltis  and  lutescens.  Probably 
the  Persian  form  ivoos?iami  is  not  more  than  a  race  of  lutescens. 

Forms  seen :  alhicatus,  coenostis,  fiiscipes,  fiiscocapillus,  kashtchenkui,  lutescens, 
talpinus,  taiicrci.  tiaiiscaspiae,  ursiiliis,  Koosnanii. 

List  ok  Nami:d  Forms 

fuscoccipillus  Group 
1.  KLLOBTUS  FUSCOCAPILLUS  FUSCOCAPILLUS,  Blyth 

1 841.    Joum.  Asiat.  Soc.  Bengal,  X,  p.  928. 
Quetta,  Baluchistan. 

2.  ELLOBIUS  FUSCOCAPILLUS   INTF.RMEDIUS,  Scully 

1887.    Journ.  Asiat.  Soc.  Bengal,  LVI,  p.  73. 
Herat,  Afghanistan. 

3.  KLLOBIUS  LUTESCENS  LUTI'SCENS,  Thomas 
1897.    Ann.  Mag.  Nat.  Hist.  6,  XX,  p.  308. 

Van,  Kurdistan,  Asia  Minor. 

4.  ELLOBIUS  LUTESCENS  WOOSNAMI,  Thomas 

1905.    Abstr.  Proc.  Zool.  Soc.  London,  no.  24,  p.  23;  Proc.  Zool.  Soc.  London,  p.  526. 
Dunibeneh,  Persia. 

talpinus  Group 

5.  ELLOBIUS  TALPINUS  TALPINUS,  Pallas 
1770.     Nov.  Comm.  Acad.  Petrop.  XIV,  i,  p.  568. 

Kostytschi,  west  bank  of  River  Volga,  Russia. 
Synonym:  nmrintis,  Pallas,  181 1,  Zoogr.  Ross.  As.  i,  p.  160. 

ater,  Pallas,  Nov.  Sp.  Quad.  Glir.  Ord.  179,  1778. 

(..     i:i.LOBU'S  TALPINUS  RUFE.SCENS,  Fversmann 
1S50.    Estest.  Istor.  Orenberg,  Kraya,  ii,  p.  175. 

"Steppes  eastvvards  from  River  Ural"  (Vinogradov). 
7.     IILLOBIUS  TALPINUS  TANCREI,  Blasius 

1884.     Zool.  Anz.  VII,  p.  197. 
Altai  Mountains,  Siberia. 

H.     ELLOBIUS  TALPINUS   KASHTCHENKOI,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  404. 
Tomsk,  W.  Siberia. 

t).    ELLOBIUS  TALPINUS  TRANSCASl'lAi;,  Thomas 
igi2.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  405. 

Sultan-Bent,  Transcaspia. 

10.    ICLLOBIUS  TALPINUS  OGNEVI,   Duktlskaja 
1927.    Bull.  Univ.  Asia.  Centr.  15,  p.  71. 

Bokhara,  Turkestan. 
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11.  ELI.OBIl'S  TALPINUS  URSULLS,  Thomns 
1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  403. 

DzuHKaria,  Central  Asia. 

12.  ELLOBIUS  TALPINUS  FUSCIClil'S,  Thomas 
1909.    .Ann.  Mag.  Nat.  Hist.  8,  HI,  p.  265. 

SamarUand,  Turkestan. 

1,1.    HLI.ORIUS  TALPINUS  ALBICATUS,  Thomas 
1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  401. 

S.-E.  Hami  Mountains,  N.-E.  Chinese  Turkestan. 

14.  ELLOBIUS  TALPINUS  COENOSUS,  Thomas 

1912.    Ann.  Mag.  Nat.  Hist.  8,  IX,  p.  402. 
Muzart  Valley,  Tian-Shan,  China. 

15.  ELLOBIUS  TALPINUS  (?)  LARVATUS,  G.  M.  Allen 

1924.    .\mer.  Mus.  Nov.  no.  133,  p.  11. 
.Artsa  Bogdo,  Sain  Noin,  Mongolia. 

16.  ELLOBIUS  TALPINUS  (?)  ORIENTALIS,  G.  M.  Allen 

1924.    Amer.  Mus.  Nov.  no.  133,  p.  12. 
Iren  Dabasu,  E.  Mongolia. 

Not  allocated  to  Group 

17.  ELLOBILIS   FARSISTANI,  llgarov 
1928.    Acta.  Univ.  Tashkent,  S.\,  no.  4,  p.  12. 

Persia. 

The  subfamily  Microtinae  is  known  fossil  from  the  Miocene.  Full  notes  on 
many  fossil  forms  are  given  by  Hinton,  Monograph  of  Voles  and  Lemmings. 

Genera  Unrepresented 

There  is  one  named  genus,  not  represented  in  the  British  Museum: 

NEOASCHIZOMYS,  Tokuda 

1935.    Mem.  Coll.  Sci.  Kyoto,  lOB,  p.  241. 

Type. — A*',  sikotanensis,  Tokuda,  same  reference,  p.  242,  from  Sikotan 
Island,  Kurile  Islands,  north  of  Japan. 

It  appears  to  be  closely  allied  to,  or  probably  a  subgenus  of  Clethrionomys. 
with  which  it  agrees  in  structure  of  palate,  and  rooted  cheekteeth,  but  is  more 

specialized  according  to  its  describer  because  "its  body  is  furnished  with 
remarkably  thick  and  soft  fur,"  "it  has  a  massive  and  robust  external  body  well 

adapted  for  fossorial  life,"  "it  has  marked  angularity  of  the  skull,  with  well- 
developed  facial  muscles." 

M.3  lower  is  said  to  be  not  much  displaced  by  the  shaft  of  the  lower  incisor 

(like  normal  Clethrionomys,  according  to  Hinton's  key). 
21 — Living  Rodents — II 
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MICROTINAE 

SPECIAL   WORKS  OF  REFERENCE 

HlXTON,  Monograph  of  Voles  and  Lemmings,  i,  1926. 
Miller,  North  American  Fauna,  no.  12,  1896;  genera  and  subgenera  of  Microtinae. 
Bailev,  Proc.  Biol.  Soc.  Washington,  XI,  p.  113,  1S97.  Revision  of  North  American 

Clethrionomys  under  the  name  Evotomys. 
Bailey,  North  American  Fauna,  nn.  17,  1900.  Revision  of  North  American  Microtus 

(with  Pityniys,  Pcdoniys,  Lagiinis,  Neofiber). 
Howell,  North  American  Fauna,  no.  50,  1927.    Revision  of  Synaptomys. 
G.  M.  Allen,  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.  LXII,  p.  509,  1919.  Revision  of 

Dicrostonyx. 
Howell,  North  Amer.  Fauna,  no.  48,  1926.    Revision  of  Phenaconiys. 
Hollister,  North  Amer.  Fauna,  no.  32,  191 1.  Revision  of  Ondatra,  under  the  name 

Fiber. 

VixoGR.\Dov,  Rodents  of  U.S.S.R..  Tabl.  .Anal.  Fauna  I'URSS.  Inst.  Zool.  Acad.  Sci. 
10,  p.  II,  1933.  Microtinae,  species  occurring  in  U.S.S.R. :  Myopiis,  Lenmius, 
Dicrostonyx,  Ellobiiis,  Prometheomys,  Clethrionomys,  Alticola  (with  Aschizomys), 
Lagurtis,  Arvicola,  Microtus  (with  Pityniys,  Neodon.  Blanfordimys,  etc.). 

Miller,  Catalogue  Mammals  Western  Europe,  191 2.  p.  610.  Myopus,  Lemnnts,  Clethri- 
onomys, Microtus,  Arvicola,  Pitymys. 

.Arovropilo,  Subgenera  of  Microtus  in  Palaearctic  region ;  1933,  Zeitschr.  fiir  Saugetierk. 
8.  p.  182. 

THE    KND 
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APPENDIX   I 
List  of  New  Names  published  in  this  Work 

Vol.  I 

"  Tainiops"   (=  Callosciurus)   lylei,    Thomas,    1920,    replaced   by   holti,    new   name, 
P-  355- 

Not  Callosciurus  lylei,  Wroughton,  1908. 

Citellus  atricaptllii,  Orlov,  1927,  replaced  by  binominatus,  new  name,  p.  442. 
Not  Citellus  (Otospermophilus)  atricapillus,  Bryant,  1889. 

Citellus  pallidus,  Orlov  &  Feniuk,  1927,  replaced  by  orlovi,  new  name,  p.  442. 
Not  Citellus  pallidus,  Allen,  1877. 

Vol.  II 

MICAELAMYS,  subgenus  new,  of  Rattus,  for  Mus  granti,  Wroughton,  from  South 
Africa;  pp.  149,  170. 

" Stenomys"  (=  Rattus)  klossi,  Thomas,  1913,  replaced  by  haymani,  new  name,  p.  206. 
Not  Rattus  klossi,  Bonhote,  1906. 

"Stenomys"  (=  Rattus)  claree,  Rummler,  replaced  by  pococki,  new  name,  p.  206. 
Not  Rattus  clam.  Miller,  1913. 

"  Myomys"  (=  Rattus)  saturatus,  Ingoldby,  replaced  by  ingoldbyi,  new  name;  p.  211. 
Not  Rattus  saturatus,  Lyon,  191 1. 

RATTUS  TATEI,  sp.  nov.  (concolor  group),  from  Tamalanti,  Mid  Celebes,  p.  215. 

RATTUS  FROSTI,  sp.  nov.  (xanthurus  group),  from  Tamalanti,  Mid  Celebes,  p.  216. 

RATTUS   HELLWALDI    DOLLMANI,  subsp.  nov.    from   Rantekaroa,  Quarles 
Mountains,  Mid.  Celebes,  p.  218. 

Mus  mystacinus,  Mohr,  replaced  by  moliri,  new  name,  p.  246. 
Not  Mus  mystacinus,  Danford  &  Alston  (an  Apodemus). 

ZOKOR,  subgenus  new,  of  Myospalax,  for  Myuspalax  fontanieri,  Milne-Edwards, 
p.  541.    To  mcXuAe  fontanieri  group,  and  M.  smithi,  Thos. 

Microtus  angustus.  Hall,  1931,  replaced  by  halli,  new  name,  p.  603. 
Not  Microtus  angustus,  Thomas,  1908. 

Microtus  satunini,  Ognev,  1924,  replaced  by  binominatus,  new  name,  p.  607. 
Not  Microtus  satunini,  Shidlovsky,  1919. 

APPENDIX  II 
1.  Correction  to  List  of  Named  Forms  in  Genus  Sciurus  (Vol.  I,  p.  343) 

On  ground  of  priority  the  specific  name  used  for  forms  Nos.  162  and  163  should 
he  paraensis,  Goeldi  (1904)  and  not  alp/ionsei,  Thomas  (1906)  as  printed. 

2.  Correction  of  locality  for  Sciurillus  murinus  (Vol.  i,  p.  64).    For  "Philippines" read  Celebes. 

643 
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FrRTHER  Notes  ox  Named  Forms  in  the  Genus  Rattus 

The  important  work  on  Rottiis,  Chasen,  Handlist  Malay  Mammals,  Bull.  Raffles 
Mus.  Singapore,  no.  15,  1940,  arrived  too  late  to  be  utilized  in  my  list  above.  Some 
notes  are  given,  below,  on  the  first  430  names,  coupled  with  a  few  further  suggestions 
on  some  of  the  Indian  forms. 

No.        I.     Rdltiis  hiilucnsis.    Chasen  says  it  is  almost  certainly  a  high  level  form  of 
Riittiis  nittiis. 

12.    Rutins  riiiiiis.  and  races.    This  species  also  occurs  in  Borneo  and  Java, 

iv    R<illus  Uuu'zumi  is  I  think  a  race  of  Rattus  rattiis.  and  the  same  applies 
probably  to  no.  16,  R.  losca. 

20.     Rattus  turkestanicus,  vicercx,  and  rattoidis  will  doubtless  all  prove  to  be 
races  of  the  earliest  named  rattoides;    it  is  possible  also  that  no.   145, 
humiliatus,  and  races,  might  represent  this  branch  in  China,  and  not 
norvegicus  as  I  had  previously  supposed. 

80.    Rattus  rattus  palembang  is  a  synonym  of  no.  9^,  R.  r.  diardi,  according  to 
Chasen. 

82.    Rattus  rattus  brevicaudatus  is  a  synonym   of  R.   r.   argcntiveiiter,   no.   79, 
according  to  Chasen. 

S3.    Rattus  rattus  hali ;  a  synonym  of  R.  r.  diardi.  no.  g;,,  according  to  Chasen. 

84.    Rattus  rattus  saniati.  is  a  synonym  of  R.  r.  diardi,  no.  ((3. 

94.    Rattus  rattus  neglectus,  is  also  a  synonym  of  R.  r.  diardi. 

97.    Rattus  niuntanus,  Phillips,  Ceylon,  is  a  very  distinct  species  characterized 
by,  for  the  genus,  unusually  complex  and  heavily  cuspidate  molars, 

loi.     Rattus   " griseiventer  griseivetiter,"   is   a   synonym   of  Rattus  rattus  diardi, 
no.  93,  according  to  Chasen. 

102.    Rattus  "griseiventer"  annandalei  is  a  valid  species  according  to  Chasen. 
He  says  bullatus  (no.  118),  synonym  villosus  (no.  201),  is  a  race  of  it. 
Whether   this  is  so    or  not,   specimens    seen   of   villosiis    represent   a 
thoroughly  distinct  species,   probably  of  rattus  group  and  not  mulleri 
group  as  here  listed. 

104.    Rattus  rcmotus,  is  a  race  of  annandalei.  no.  102,  according  to  Chasen. 
Nos.   105,  tiiigius,   107,  roa,  loS,  pauiiosus,   109,  pamullus,  113,  higens,  114,  luacrcus, 

1 1  V  siiualurensis,  1 16,  babi,  and  1 17,  lasiac,  are  all  races  of  Rattus  rattus. 

No.  iiS.     Rattus  hullatus,  is  a  race  of  aunaiidali i.  no.   102,  according  to  Chasen.     See 
n(]tc  above,  on  no.   102. 

Nos.   IK),  siantanicus,  120,  tiumanicus,    121,  taiNhilaiiirus,   123,  lua,  and   124,  juliauus, 
are  all  races  of  Rattus  rattus. 

Nos.     125,    damnu-rmani,    and    I2fi,    fusticulus,    are    boih,   1   think,    races    ot    liatlus 
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No.  145.    Raitus  humiliatus  and  races;    it  is  possible  that  these  are  the  Chinese 
representatives  of  rattoides,  and  not  norvegicus;   see  note  above,  no.  20. 
R.  rattoides  differs  from  ratttis,  among  other  things,  by  its  considerably 
shorter  palate. 

165.     Ratttis  concolor  clahatus;   is  a  synonym  of  concolor,  according  to  Chasen. 

169.  Rattus  putltis ;   a  synonym  of  R.  c.  concolor,  no.  162,  according  to  Chasen. 

170.  Rattus  surdus,  is  a  race  of  R.  concolor. 

171.  Rattus  schuitemakeri,   is  a  synonym   of  R.   concolor  ephippium,   no.    163, 
according  to  Chasen. 

172.  Rattus  ravcni  is  I  think  a  race  of  R.  concolor.    But  I  think  this  whole  group, 
including  concolor,  will  have  to  bear  the  name  Rattus  exulans.  Peak, 
1848,  (no.   189),  which  antedates  concolor.    Doubtless  the  Philippines 
forms  are  races  also. 

193.    Rattus  mulleri;   its  synonym,  victor.  Miller,  should  be  listed  as  a  synonvm 
of  lalidus,  no.  198,  and  not  of  mulleri. 

195.    Rattus  mulleri fcederis,  is  a  synonym  of  R.  mulleri  validus,  no.  198. 

198.  Rattus  validus,  is  a  race  of  mulleri. 

199.  Rattus  validus  terempa,  is  a  race  of  mulleri. 

200.  Rattus  jarak ;   wrongly  allocated  here;   it  is  a  race  of  i?.  ra//i/i. 

201.  Rattus  villosus ;    wrongly  allocated  here;    it  is,   according  to  Chasen,   a 

synonym  of  bullatus,  no.  118,  which  Chasen  thinks  is  a  race  of  annan- 
dalei,  no.  102.  See  note  above  on  no.  102.  Specimens  seen  bearing 
the  name  villosus  represent  a  species  quite  distinct  from  either  rattus 
or  mulleri. 

Kos.  202,  firmus,  203,  domitor,  204,  pollens,  205,  potens,  206,  valens,  207,  balmasus, 
208,  chombolis,  are  all  races  of  R.  mulleri,  no.  193. 

No.  209.    Rattus  maxi;  is  according  to  Chasen  a  race  of  infraluteus.  no.  210,  which  is 

the  "high  level  representative  of  R.  mulleri". 
Nos.  211,  crassus,  212,  sebucus,  and  213,  integer,  are  all  races  of  R.  mulleri,  no.  193. 

No.  218.    Rattus  marmosurus,  is  probably  I  think  a  race  of  R.  xanthurus,  no.  216. 

235.    Rattus  chrysocomus ;   fratrorum,  no.  236,  is  a  race,  and  I  think  it  probable 
that  most  or  all  of  the  forms  listed  in  this  group  will  be  regarded  as 
races  of  chrysocomus. 

250.  Rattus  excelsior,  is  I  think  a  race  of  andersoni,  no.  248. 

251.  Rattus  culturatus,  is  very  probably  a  race  of  andersoni,  no.  248. 

252.  Rattus  confucianus,  and  its  races,  will  in  all  probability  be  regarded  as  races 
of  R.  nirirenter,  no.  264. 

265.    Rattus  ling,  is  probably  a  synonym  of  htiang,  no.  266,  according  to  Osgood. 
2b(i.    Rattus  huang,  is  a  race  of  R.  fulvescens,  no.  267. 

275.  Rattus  fulvescens  lepturoides,  is,  according  to  Chasen,  a  synonym  of  no.  325, 
hisuki,  which  Chasen  lists  as  a  race  of  bukit  (  =  fulvescens),  and  not  of 
lepturus,  as  it  was  described. 

27S.  Rattus  ohieiisis,  Phillips,  Ceylon,  is  a  thoroughly  distinct  species,  charac- 
terized, among  other  things,  by  unusually  reduced  toothrow,  as  in 

batodon  and  alticola,  and  very  short  palatal  foramina. 
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No.  274.     Ratttis  (ihicohi ;    appears   to   have   an   unusually   reduced   toothrou.   as   in 
R.  Inuuiluii. 

2iSo.    Ratttis  ochraceiventer,  is  a  race  of  alticohi,  no.  279. 

2.51.  Ratttis  brama ;   it  is  possible  that  this  represents  orhus,  no.  304. 

2.52.  Rattus  mentusiis ;   probably  a  race  o( fiihescens,  no.  267. 

253.  Ratttis  Icpidus ;   Chasen  suggests  this  represents  hiikit. 

254.  Rattus  gracilis ;   very  near  orbiis,  according  to  Chasen.    It  antedates  orhus. 

285.    Rattus  iiidosinicus.    Probably  a  race  of  cremorivoitcr,  no.  296. 

2<S6.    Rattus  batamanus ;   a  race  of  whiteluadi,  no.  316,  according  to  Chasen. 

287.  Rattus  mandus ;   a  synonym  of  286,  R.  iiliitiheadi  hatuiiuiiius,  according  to 
Chasen. 

288.  Rattus  barussanus ;   a  race  of  crcmorivcnter,  no.  296,  according  to  Chasen. 

289.  Rattus  liylomoides.    Chasen  lists  this  as  a  race  of  alticola  (no.  279),  stating, 
however,  that  it  is  a  very  distinct  form,  and  most  systematists  would 
regard  it  as  a  representative  species.    Toothrow  apparently  not  specially 
reduced;   see  note  above,  no.  279. 

2qo.    Rattus  spatulatus ;   a  race  of  cremoriveiiter,  no.  296,  according  to  Chasen. 

29  T .    Rattus  rapit.    This  is  a  valid  species,  and  is  used  in  a  wide  sense  by  Chasen, 
including,  as  races,  orbus  and  fraternus,  also  lepturus.  which,  however, 
antedates  rapit. 

292.  Rattus  trachynotus,  is  cjueried  as  a  synonym  o(  baeodon,  no.  320,  liy  Chasen. 

293.  Rattus  kpcha  is  very  likely  a  race  of  iiiiiventer,  no.  264. 

302.    Rattus  blvt/ii ;  Chasen  suggests  it  is  a  form  of  bukit  {—  fuhisrciis). 

304.  Rattus  orbus ;  listed  as  a  race  (or  "representative  species")  of  rapit,  no.  291. 
But  cranial  characters  of  orbus  seem  rather  different  from  rapit,  and 
nearer  to  fulvesceus. 

305.  Rattus  orbus  fraternus  ;    remarks  as  no.  304. 

307.  Rattus  solus ;  a  race  of  rapit,  no.  291,  according  to  Chasen. 

308.  Rattus  mengiirus ;  a  race  of  cremoriventer,  no  296,  according  to  Chasen. 

309.  Rattus  flaviventer ;  a  race  of  cremoriventer,  no.  296,  according  to  Chasen. 

311.  Rattus  asper ;  a  race  of  R.  ivhiteheadi,  no.  316. 

313.  Rattus  klossi ;   a  synonym  of  R.  w.  asper,  no.  311,  according  to  Chasen. 

314.  Rattus   inas.    A   race,   or   "representative   species,"   ot   alticula,    no.    279, 
according  to  Chasen. 

315.  Rattus  bat  us  ;  a  race  ai  ivhiteheadi,  no.  316. 

317.  Rattus  zohiteheadi perhitus,  is  a  synonym  of  whiteheadi,  no.  316,  according  to 
Chasen. 

318.  Rattus  mclinogaster,  queried  by  Chasen  as  a  synonym  of  whiteheadi. 

323.    Rattus  lepturus.    Listed  as  a  race  of  rapit  by  Chasen;  but  it  antedates  rapit. 
In  any  case,  the  very  long  toothrow  of  lepturus  seems  to  suggest  it  is  a 
thoroughly  distinct  species. 

323.    Rattus  lepturus  besuki,  is  a  race  of  bukit  (=^  fulvesceus),  according  to  Chasen, 
and  not  of  lepturus. 

Tfiii.    Rattus  moi;  regarded  as  a  race  of  surifer,  no.  329,  by  Osgood. 
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No.  355.    Rattus  pellax,  is  a  race  of  rajah,  no.  357,  according  to  Chasen,  though  the- 
cranial  characters  oi  pellax  seem  rather  distinct. 

369.  Rattus  cateltifer,  is  a  race  of  surifer,  no.  329. 

370.  Rattus  pagensis,  is  a  race  of  R.  surifer. 

371.  Rattus  inflatus,  Robinson  &  Kloss,  Sumatra,  is  a  thoroughly  distinct  and 
highly  specialized  species. 

Nos.   372,  perfiavus,   373,  carimattr,   374,  serutus,   375,  saturatus,   376,   ubecus,  377, 
anambce,  and  378,  panglirna,  are  all  races  of  R.  surifer,  no.  329. 

No.  396.    Rattus  vociferans,   and  all  forms   here   listed  as   races  of  it,  are  races  of 
R.  sabanus,  no.  390. 

Nos.  409,  siporanus,  410,  soccatus,  .^ii,  fremens,  412,  mansalaris,  413,  tuancus,   414, 
balee,    415,    mas<e,    416,    nasutus,    417,    /wto,    418,   stridens,    and    419, 
strepitans,  are  all  races  of  i?.  sabanus,  no.  390. 

No.   420.  Rattus  ferrcocanus,  is  a  race  of  bozversi,  no.  421. 

Nos.  424,  e«'//jfi,425,  mackenziei,  426,  fete;    all  these  I  think  are  very  probably  races 
of /J.  bowersi,  no.  421. 
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abacanicus,  Lagurus,  634 
abbotti,  Mus,  243,  245 
abbreviata,  Neotoma,  474 
abbreviatus  group,  Microtus,  587,  590,  591, 

593,  602,  614,  615 
abbreviatus,  Microtus,  593,  602 
abditus,  Microtus,  603 
abietDruin,  Peromyscus,  389 
ablutus,  Acomys,  272,  274 
abrocodon,  PhvUotis,  453 
AnROTHRIX,  406,  407,  40Q,  410.  416,  419, 

abrukensis,  Arvicola,  631 
abulensis,  Microtus,  606 
abyssinicus,  Arvicanthis,  124,  125 
abyssinicus,  Dendromus,  308 
acaciae,  Thallomys,  147 
acadicus,  Microtus,  39S 
acccdula,  Cricetulus,  433 
accrvator,  Mus,  246 
acervifex,  Mus,  246 
acholi,  Mus,  252 
acomyoides,  Uranomys,  276 
ACOMYS,  2,  10,  II,  19,  22,  32,  41,  45,  58, 

65,  167,  269,276,  284.  313 
acraeus,  Dendromus,  307,  309 
acraia,  Neotoma,  478 
acrophilus,  Alticola,  580 
adelaidensis,  Mus,  243 
admiraltiae,  Microtus,  599 
adocetus,  Microtus,  597 
adspersus,  Rattus,  191 

adustus,  Trv-phomys,  294 
adventor,  Cricetomys,  289,  290 

aeg>'ptiacus,  Acomys,  272 
acEyptius.  Gerbillus,  508 
acmuli,  Rattus,  171.  187 
AEFEOMVS,  366.  367 
aequicaudalis,  Rattus,  171,  174 
aequivocatus,  Microtus,  601 
aerosus,  Akodon,  410,  413 
aerosus,  Melomys,  228 
aestuarinus,  Microtus,  600 
aeta  group,  Rattus,  167 
acta.  Rattus,  168,  171,  209 
AKTHOMYS,  9.  20,  21.  35.  37,  39.  5i>  5^, 

70,  74,  142,  146,  223 
afer,  Lophuromys,  263 
affinis,  Acomys,  272 
affinis,  Microxus,  419 
affinis,  Neotoma,  471,  477 
affinis,  Oryzomys,  356 
affinis,  IVromyscus,  395 
afghanus,  Blanfordimys,  550,  626,  627 
afra  group,  Tatcra,  512,  516 
afra,  Tatera,  513,  517 

africanus,  Tatera,  517 

aga,  Lasiopodomys,  617 
agag,  Gerbillus,  502,  508 
agilis,  Micromys,  90 
agrarius,  Apodemus,  93,  95,  102 
agrarius  group.  Apodemus,  95,  102 
agressus,  Lagurus,  634 
agrestis  group,  Microtus,  586,  587,  593,  595, 

597.  611 
agrestis,  Microtus,  590,  594,  596,  611 
ainu,  Apodemus,  95,  loi 
airensis,  Acomys,  272,  273 
aistoni,  Notomys,  264,  266 
aitchisoni,  Hyperacrius,  581,  582 
akeleyi,  Peromyscus,  390 
akka,  Lemniscomys,  130,  133 

AKODON,  8,  26.  328,  330,  331,  336.  406, 
407,  408,  409,  410,  417,  418,  419,  423, 
426,  427,  446 

akodontius,  Oxymycterus,  421 
alascensis,  Clethrionomys,  572 
alascensis,  Dicrostonyx,  558 
alascensis,  Lemmus,  564 
alaschanicus,  Rhombomys,  540 
alba.  Ondatra,  637 
albayensis,  Phloeomys,  293 
alberti,  Mylomys,  120 
albertisi,  Mus,  243 

albescens,  Onychomys,  404 
albescens,  Reithrodontomys,  379 
albicans,  Mus,  243 

albicatus,  Ellobius,  640,  641 
albicauda,  Alticola,  579 
albicauda,  Brachytarsomys,  556 
albicaudatus,  Malacothrix,  314 
albicaudatus,  Mystromys,  445 
albidiventris,  Mus,  249 
albifrons,  Peromyscus,  393 
albigena.  Acomys,  272,  275 
albigula  group,  Neotoma,  471,  472 
albigula,  Neotoma,  472 
albigularis,  Lemmus,  564 

albigularis,  Or\*zomys,  344,  349 
albigularis,  Rattus,  159,  171,  190 
albiJabris,  Reithrodontomys,  384 

albipes  group,  Conilurus,  114 
albipes,  Conilurus,  114 
albipes,  Cricetulus,  435 

albipes  group,  Phenacomys,  583,  584 
albipes,  Meriones,  533 
albipes,  Mystromys,  445 
albipes,  Phenacomys,  583,  584 

albipes,  Rattus,  168,  171,  210 
albivcnter,  Aethomys,  145 
albiventer,  Akodon.  410,  415 
albiventcr,  Clethrionomys,  574 



650  II 

albiventer,  Oryzomys,  346 
albocaudata,  Stenocephalemys,  141.  142 
albocinereus,  Gyomys,  220,  221 
albolimbatus.  Lemniscomys,  131 
aiborufescens,  Microtus,  598 
albostriatus.  Apodemus,  102 
albus,  Apodemus.  07 
albus,  Ar\icola.  632 
albus,  Cricetus,  440 
albus.  Microtus,  60S 
albus,  Mus,  243 
albus.  Rattus,  174 
alcinous,  Clethrionomys,  56S,  571 
alettensis,  Rattus,  210 
alexandnnoratlus,  Rattus,  174 
alexandrinus,  Rattus,  171,  17:; 
ALEX.\NDROMYS,  5S6,  596 
alexis,  Notomys,  265 
alfari,  Nectomys,  362 

alfaroi  group,  Or\*zomys,  344 
alfaroi,  Oryzomys,  344 
algazel,  Aethomys,  143 
algericus,  Psammomys,  538 
algidus.  Peromyscus,  390 
algirus,  Mus,  242,  243,  246 
allenbvi,  Gerbillus.  so2.  508 

alleni.".\lticola.  580  ' alleni,  Hodomys,  479 
alleni,  Melomys,  229 
allem,  Neofiber,  635,  636 
alleni,  Notiomys,  425 
alleni,  (^r>zomys,  348 
alleni,  Rattus,  167,  168,  171,  210 
alleni,  Reithrodontomys,  382 
alleni,  Sigmodon,  466 
allex,  Baiomys,  402 
alliarius,  Alticola,  581 
ALLOCRICETULUS.   408,   428,   429.  432, 

ALLOMYS,  44 
allophylus,  Peromyscus,  400 
alpinus,  Microtus,  605 
ALSOMYS,  37.  92 
alstoni,  Clethrionomys,  568,  570 
alstoni,  Neotoniodon.  469 
alstoni,  Sigmomys,  467 
alsus,  Phyllotis,  453,  455 
altaica,  Alticola,  579,  580 
alterus,  .^kodon,  410 
ALTICOLA,  7,  13,   19.  SS3.  574,  575,  578, 

579,581 alticola,  Aethomys,  143,  144 
alticola.     Cricetulus,     428,    429.     431,    432, 

433 
alticola,  Gerbillus,  501,  502,  504,  509 
alticola,  Microtus,  604 
alticola,  Rattus,  171,  194 
alticola,  Reithrodontomys,  380 
alticola,  Sigmodon,  466 
altilaneus,  Peromyscus,  399 

altissimus,  On.'Zomys,  356 
altorum,  Akodon,  410,  411 
altorum,  Lagurus,  634 

altorum,  Thomasomys,  368 
alutacea,  Notomys,  265 
amakensis,  Microtus,  602 
amalae,  Aethomys,  143 
amatus,  Rattus,  214 
amazonicus,  Holochilus,  462 
amblyrrhynchus,  Or>zomys,  352 
ambrosius.  Meriones,  529,  531 
americana.  Arvicola,  632 
amicus,  Phvllotis,  41^2,  453 

AMMODI'LLUS.  7.  23,  498,  409,  524 ammodytL'S.  Peromyscus,  394 

AMMOMYS.  33.  34,  116,  621 
amoenus,  Akodon,  410,  415 
amoenus,  Gerbillus,  502,  503,  505 
amoenus,  Neacomys,  360,  361 
amoenus,  Reithrodontomys,  382 
amoles,  Reithrodontomys,  381 
amoles,  Sigmodon,  466 
amphibius,  Arvicola,  629,  630,  632 
amplus.  Peromvscus,  398 
amurensis,  Clethrionomys,  568,  571 
amurensis,  Lemmus,  564 
amurensis,  Mus,  245 
anak,  Uromys,  233 

analogus,  Baiomys,  402 
anambae,  Rattus,  200 
anastasae,  Perom>scus,  395 

anchietae  group,  Otomys,  320,  321 
anchietae,  Oenomys,  118 
anchietae,  Otomvs,  319,  320,  321 
ANCHOTOMYS,  318 
andamanensis,  Rattus,  171,  179 
andersoni.  Clethrionomys,  568,  572 
andersoni.  Cricetulus,  432,  433 
andersoni.  Gerbillus,  502,  508 
andersoni.  Rattus,  161,  171,  191 
andersoni,  Synaptomys,  560 

anderssoni,  Saccostomus,  285,  2S6 
ANDINOMYS,   8,  27.   331.   335.  452.   456. 

457.  468,  479 
andinus.  Notiomys.  425 
andinus.  Or>zomys,  355 
andium.  Phyllotis.  453 

andrewsi.  Rattus.  190 
angelensis.  Peromyscus,  400 
angelus,  Taterillus,  520,  521 
angolae,  Rhabdomys.  134.  135 
angolae,  Tatera,  513,  518 
angolensis,  Dendromus,  310 
angolensis,  Rattus.  168,  171,  211 
angoniensis,  Otomys,  320,  321,  322 

angouya,  Ory-zomys,  341,  342,  344.  349 
angularis,  Microtus,  596,  611 
angularis.  Oxymycterus,  421 

angustict'ps,  Microtus,  603 
angusticeps,  Neotoma,  472 
angusticeps,  On.'zomys,  347 
angustifrons,  Microtus,  612 
angustus,  Microtus,  596,  603,  615 
angustus,  Notiomys,  423,  424 
angustus,  Peromvscus,  392 
ANISOMYES,  9,  76 



ANISOMYS,  4,  6,  9,  28,  33,  37,  44,  45,  60, 
75.  77.  276,  293.  483 

ankoberensis,  Rattus.  210 
ankoliae.  Tachyor>ctes,  493,  496 
anna,  Chiropodomys,  85 
annamensis,  Mus,  243.  249 
annandalei,  Rattus.  171,  180 
annectcns,  Neotoma,  471,  477 
annectens,  Tachvonctes,  493,  496 

ANOMALUROPS.'  376 anomalus,  Sciurus,  500 
ANOTOMYS,  8.  28.  45.  331,  332,  483 

ansorgfi.  An'icanthis,  124,  125 
ansorgei,  Cricetomys,  289,  290 
ansorgei,  Dendromus.  307,  308 
ansorgei,  Lophuromvs,  261,  262,  263 
ANTELIOMYS,  7,13,  19,  552,  577 
anthonyi,  Neotoma,  474 
anthonyi,  Peromyscus,  388 
anthonyi,  Reithrodontomys,  384 
anthonyi,  Taierillus,  521 

antillarum,  On'zomys,  347 
antimcna,  Hypogeomys,  481 
antucus,  Rattus,  199 
aokii,  Micromys,  91 
aoris.  Rattus,  171,  198 
apatclius,  Onzomys,  345 
apella,  Pitymys,  626 
aphorodemus,  Microtus,  599 
aphrastus.  Onzomys,  349 
apicalis,  Hydromys,  299 
apicalis,  Lenoxus,  420 
apicalis,  Leporillus,  222 
apicalis,  Nectomys,  362 
apicalis,  Neotoma,  478 
apicis,  Rattus,  187 
APLODONTIID.AE.  44 
apodemoides,  Gvomys,  221 
APODHMUS,  6.  10.  17.  31.  33,  34.  36,  38 

44.  47,  64,  92,  293 
apoensis,  Tarsomvs,  294 

APOMYS,  9,  18, '33,  40,  54,  71,  224,  227 APORODON.  377,  378,  383,  408 
apricus,  Scotinomys,  428 
aquaticus,  Ar\ico!a,  630,  632 
aquaticus,  Nectomys,  363 
aquaticus,  Onzomys,  344,  346 
aquaticus,  Scapteromys,  426 
aquilo,  Meriones,  529,  534 
aquilo,  Notomys,  265 
aquilo,  Sieatomys,  311,  312 
aquitonia.  Ondatra,  637 
aquilus,  Clelhrionomys,  568,  571 
aquilus,  Lophuromys,  262 
aquitanius,  Microtus,  596,  605 
arabium,  Gcrbillus,  502,  505 
araucanus,  Notiomys,  424,  425 
arborarius,  Thallomys,  146,  147 
arboreus,  Rattus,  171,  176 
arboricola,  Rattus,  174 
ARBORIMUS,  582 
ARBUSTICOLA,  621 
arcium,  Melomys,  228,  231 
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arcliceps,  Onychomys,  404 
arcticus,  Peromyscus,  386,  389 
arcturus,  Microtus,  596,  613 
arcuatus,  Rattus,  189,  217 
ardens,  Lemniscomys,  130,  132 
arduus,  Gerbillus,  502,  503,  509 
arenacea,  Neotoma,  471,  474 
arenalis,  Onzomys,  344,  355 
arenarius,  Cricetulus,  432,  433 
arenarius,  Dendromus,  310 
arenarius,  Peromyscus,  387,  393 
arenarius.  Phylloiis,  453 
arenicola,  Akodon,  410 
arenicola,  Microtus,  614 
arenicola,  Onychomys,  405 
arenicolor,  Brachiones,  539 
arfakianus,  Melomys,  228 
arfakiensis,  Melomys,  228,  229 
arfakiensis,  Rattus,  171,  206 
argentata,  Alticola,  579 

argentata,  Mallomys,  112,  113 
argenteus,  Apodemus,  101 
argenteus,  Peromyscus,  389 
argentiventer,  Rattus,  171,  179 

argentoratensis,  Ar\'icola,  632 
argillaceus,  Acomys,  272,  274 
argurus,  Alticola,  578,  579 
argurus,  Hesperomys,  447 
argurus,  Zyzomys,  115 
arg\ropus,  .\r\icola,  282,  633 
arianus,  Apodemus,  95,  98 
aridulus,  Grammomys,  105 
aridulus,  Peromyscus,  394 
arimalius,  Meriones,  529,  530,  535 
arizonae,  Neotoma,  478 
arizonae,  Peromyscus,  394 
arizonae,  Sigmodon,  464 
arizonensis,  Microtus,  599 
arizonensis,  Reithrodontomys,  380 
armandi  group,  Myospalax.  546,  547 
armandi,  Mvospalax,  541,  544,  545,  546,  547 

548 

armandvillei,  Mallomys,  33,  112,  113 
armenius,  Arvicola,  630 
aroaensis,  Mallomys,  113 
arrogans,  Rattus,  171,  206 
arsenjevi,  Clethrionomys,  572 
artemesiae,  Lagurus,  635 
artemesiae,  Peromyscus,  390 
artemesiae,  Synaptomys,  560 
aruensis,  Uromys,  233,  234 
arundinaceus,  Micromys,  91 
arvalis  group,  Microtus,  586,  587,  589,  595. 

596,  599,  608 arvalis,    Microtus,   567,    587,   590,    592,   593. 

594,  ̂ 95,  596,  608,  621 ARVICANTHIS,  9,  10,  20,  32,  36,  39,  50, 

51.  52,  53.  57,  70.  123,  127,   128,   130 
135.  142,  165,  238,  267,  537 

ARVICOLA,  7.  14.  426,  552,  554,  55>.  583, 

592,  596,  627 ar\'icuIoides,  Akodon,  410 
arviculoides,  \licrotus,  596,  597 
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ASCHIZOMYS.  7.  13,  552.  574 
ASCOPH.\RYNX,  32,  33.  263.  264 
asiaticus,  Rattus,  175 
ASIOCRICETUS,  429 
aspalax,  Myospalax,  545,  546.  548 
asper,  Parahydromys,  301 
asper,  Rattus,  162.  171,  ig6 
aspinatus,  Rattus,  196 
assimilis,  Microtus,  608 
assimilis,  Peromyscus,  392 
assimilis,  Rattus,  166,  171,  207 
astrachanensis,  Microtus,  606 
asturianus,  Microtus,  596.  610 
atcr.  Arvicola,  630,  632 
ater,  Ellobius,  640 
atcr,  Microtus,  608 
ater,  Rattus,  171,  174 
athabascae,  Clethrionomys,  573 
athi,  Steatomys,  313 
atratus,  Pitymys,  622 
atratus,  Rattus,  181 
atridorsum,  Rattus,  181 
atticus,  Crictrtulus,  432,  434 
atticus,  Pitymys,  625 
attwateri,  Xeotoma,  471 
attwateri,  Peromyscus,  396 
auceps,  Meriones,  528,  529,  536 

audax,  Tachyor>-ctes,  493,  496 
audeberti,  Nesomvs,  376 
AULACOMYS,  586,  591,  592.  593.  596,  597 

AULISCOMYS,    444.   450.   45*1,    452.    455, 460,  468 
aurantius.  Reithrodontomys.  3S1 
auratus,  Mesocricetus,  441,  443,  444 
auratus,  Otomys,  320,  323 
aureipectus,  Peromyscus,  386 
aureiventer,  On,zomys,  344,  349 
aureolus,  Peromyscus,  386,  401 
aureus  group,  Thomasomys,  367,  368 
aureus,  Reithrodontomys,  384 
aureus,  Thomasomys,  367,  368 
auricomis,  Thallomys,  146,  147 
auricularis,  Desmodillus,  522 
auricularis,  Pitymys,  622,  626 
auricularis,  Thomasomys.  368 

aurillus,  Or>-zomys,  344,  356 
auripila,  Neotoma,  477 
auritus,  Peromyscus,  386,  400 
auritus,  Pseudomys,  223,  224 
auritus,  Reithrodon,  459 
aurora,  Eothenomys,  576 
ausiensis,  Meriones,  529,  533 
austerulus,  Sigmodon,  466 
austerus,  Pedomys,  620 
austerus,  Peromyscus,  386,  390 
australis,  Melomys,  228,  230 
australis,  Ototylomys,  374 
austrahs,  Pelomys,  128,  129 
australis,  Pseudomys,  223 
australis,  Rattus,  171,  173 
australis,  Reithrodontomys,  378,  382 
australis,  Thomasomys,  370 
austrinus,  Rattus,  171,  206 

austrinus,  Rhipidomys,  364 
avaricus,  Mesocricetus,  444 
avarillus,  Aethomys,  143,  144 
avius,  Peromyscus.  3S7 
avunculus,  Rattus,  171,  210 
a\resi,  Dendromus,  308 
azoricus,  Mus,  243,  244 

azrek,  Rattus,  171,  213 
aztecus,  Microtus,  599 
aztecus,  Oryzomys,  346 
aztecus,  Peromyscus,  396 
aztecus,  Reithrodontomys,  380 

babi,  Rattus.  179 

babylonicus,  Cricetus,  441 
bacchante,  Akodon,  410.  415 
bacchante,  Oenomys,  118,  119 
bacheri,  Nesokia,  281,  282 
bactrianus,  Mus,  242,  243,  248 
badius,  Hybomys.  136 
badius,  Peromvscus,  400 
badius.  Tachyon.ctes,  493,  496 
badius,  Vandeleuria,  87 
baeba,  Nesokia,  281 
baeodon  group,  Rattus,  162,  196 
baeodon,  Rattus,  67,  171,  196 
baeops,  Thomasomys,  367,  369 
baessleri,  Apodemus,  97 

bagopus,  Rattus,  154.  159.  171,  190 
bahadur,  Mus,  243.  254 

baikalensis,  Clethrionomys,  570 
baileyi,  Myospalax,  545.  546,  547,  54S 
baileyi,  Neotoma,  471 
baileyi,  Sigmodon,  465 
bailloni,  Microtus,  596,  612 
bailwardi,  Calomyscus,  403 

baihvardi,  Nesokia.  281,  282 
baihvardi,  Tatera,  513,  514 

BAIOMYS.  8,  15.  25,  329,  335,  339.  401 
bairdi,  Microtus,  597 

bairdii,  Peromyscus,  389,  391 

balae,  Rattus,  203 
balchaschensis,  Apodemus,  98 
ball,  Rattus,  179 
baliolus,  Akodon,  410,  414 

baliolus,  Grammomys,  105,  107 
baliolus,  Peromyscus.  393 

balmasus.  Rattus,  188 
balnearum,  Holochilus,  462 
balneator,  Or>zomys,  344,  349 
baluchi,  Calomyscus.  403 
baluensis  group,  Rattus,  15b,  172 
baluensis,  Rattus.  154,  156,  171,  172 
bampensis,  Cricetulus,  435 
banacus,  Rattus,  199 
bandahara.  Rattus,  171,  199 
banderanus,  Peromyscus,  400 
BANDiCOTA,    10,    11,    19,   32,   33,  41.  , 

58,  61,  276.  277,  278,  281.  292 
bandicota,  Bandicota,  278,  280 
bandiculus,  Rattus,  171,  205 
banfieldi.  Melomys,  228.  231 
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bangueyi,  Rattus,  179 
baptistae,  Mcrioncs,  528,  529,  531 
barabensis,  Cricetulus,  431,  432 
barabensis  group,  Crict-tulus,  429,  431.  432 
barbacoas,  Or>'zomys,  341,  349 
barbarus  group,  Lcmniscomys,  130,  131 
barbarus,  Lemniscomys,  130 
barbatus,  Uromys.  234 
barclayanus,  Bandicota,  279 
bardus,  Apomys,  225 
bargusinensis,  Clethrionomys,  571 
baroni,  Or\'zomys,  354 
barteisi  group,  Rattus,  162,  197 
bartflsi,  Rattus,  154,  155,  165,  171,  197,  218 
barussanus,  Rattus,  194 
basilanus,  Rattus,  187 
bastardi,  Macrotarsomys,  485 
basuticus,  Dendromus,  309 
basuticus,  Otomys,  325 
batamanus,  Rattus.  194 
batarovi,  Micromys,  90,  91 
batesi,  Prionom\s,  315 
batin,  Rattus,  178 

BATOMVS,  9,  17,  32,  38,  48,  64,  75,  107, 108 
baturus,  Rattus,  193 
batus,  Rattus,  196 

bauri,  Or>-zomys,  350 
bayeri,  Tatera,  515 

BEAMYS,  10,  22,  31,  34,  42,  45,  so,  59,  62, 
75,  117,  282,  283,  284,  285,  287,  305 

beatae,  Peromyscus,  386,  396 
beatus,  Akodon,  410 
beavenii,  Mus,  249 
beccarii,  Hydromys,  299,  300 
beccarii,  Rattus,  151,  155,  162,  174,  196 
bechuanae,  Rhabdomys,  134 
bcchuanae,  Tatera,  513,  517 
bedfordiae,  Clethrionomvs,  568,  572 
beircnsis,  Tatera,  518 
bedfordi,  Proedromys,  617 
bedfordiae,  Phodopus,  436,  437 
beljawi,  Cricetulus,  432,  435 
bella,  Neotoma,  476 
bellicosus,  Cricetulus,  434 
bellus,  Mus,  242,  243,  251 
bcllus,  Peroinyscus,  396 
benefactus,  Akodon,  410,  411 
bencvolens,  Oryzomys,  344,  357 
bengalensis,  Bandicota,  278 
bengalensis  group,  Bandicota,  278 
benguetensis,  Apomys.  225 
benicnsis,  Tatera,  516 
benitoensis,  Peromyscus,  387 
bensoni,  Neotoma,  476 
bentincanus,  Rattus,  200 
bentleyae,  Dasymys,  121,  122 
benvenuta,  Tatera,  512,  513,  516 
berbicensis,  Holochilus,  462 
berdmorei  group.  Rattus,   164,  204,  238 
berdmorei,  Rattus,  69,  151,  154,  164,  171,  204 
berezow.skii,  iMicromys,  91 
bcrgeiisis,  Apodemus,  97 
bergensis,  Otomys,  325 

berlandieri,  Siginodon,  464 
berlepschii,  Akodon,  410,  415 
bernardi.  Ondatra,  638 
bernardinus,  Microtus,  603 
berneyi,  Gyomys,  221 
besuki.  Rattus.  197 
betsileoensis,  Brachyuromys,  3,  4,  5,  490,  492 
betsileoensis  group,  Brachyuromys,  492 
bhotia,  Rattus,  171,  177 
bicolor,  Clethrionomys,  569 
bicolor.  Coelomys,  235 
bicolor,  Colomys,  257 
bicolor,  Mus,  248 
bicolor,  Oryzomys,  344,  357 

bilensis.  Gerbillus,  510 
bimaculatus,  Hesperomys.  447 
binominatus,  Microtus,  607 
binominatus.  Rattus,  171,  198 
birungensis,  Mus,  253 
bisulcatus,  Otomys,  323 

blackleri,  Meriones,  525,  52S,  529,  530,  532 
blainei,  Rattus,  171,  213 
blandus,  Peromyscus,  391 
blanfordi,  Alticola,  578,  579,  580 
blanfordi  group,  Rattus,  157,  172 
blanfordi,  Rattus,  151,  154.  157,  171    172 
BLANFORDIMYS,   7,    14.    550.    553.    596. 

626,  633 

BLARINOMYS,  8,  26,  327,  330,  332,  409 
421.422,423 

biicki,  Ar\icanthis,  125 

bl\-thei,  Phaiomys,  618 
blythei,  Rattus,  195 
biythianus,  Bandicota,  279 
bocagei,  Aethomys,  143 

bocagei  group,  Steatomys,  311,  312 
bocagei,  Steatomys,  311,  312 
bocourti,  Rattus,  214 
bodenheimeri,  Meriones,  530,  532 
bodessae,  Tatera,  515 
bodessana,  Tatera,  515 
boehmi  group,  Tatera,  513 
boehmi,  Tatera,  513,  519 

boettgeri,  Nesokia,  282 
bogdanovi,  Dolomys,  585 
bogdanovi,  Meriones,  530,  532 
bogotensis,  Microxus,  419 
bogotensis,  Sigmodon,  464,  467 
bolami,  Leggadina,  256 
bolivaris,  Onzomys,  344,  350 
boliviae,  Hesperomys,  447 
boliviae,  Onzomys,  341,  344,  350 
boliviensis,  Akodon,  409,  410,  411 
boliviensis  group,  Akodon,  410 
boliviensis,  Phvllotis,  453,  455 

BOLOMYS.  406.  407.  408.  409,  415 
bombax,  Golunda,  267,  268 
bombycinus  group,  Or\zomys,  344.  348 
bombycinus,  Oryzomys,  344,  348 
bombycinus,  Thomasomys,  369 
bonariensis,  Hesperomys,  447 
bonhotei,  Gerbillus,  502,  508 
bontanus,  Rattus,  159,  171,  190,  216 
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bonzo,  Eothenomys,  576 

booduga  group,  Mus,  242,  249 
booduga,  Mus,  243,  249 
borealis,  Lemnius,  562 
borealis,  Mus,  243,  244 
borealis,  Peromyscus,  389 
borealis,  Synaptomys,  ̂ i^g,  560 
borneanus,  Rattus,  188 
borucae,  Sigmodon,  465 
bottai,  Gerbillus,  502,  507 

bougainville,  Melomys,"  230 bovalli,  Rhipidomys,  364 
bo\onei,  Acomys,  275 
boweri,  Mesembriomys,  117 
bowersi  group,  Rattus,  164,  204 
bowersi,  Rattus,  154,  164,  171,  204 
boylii  group,  Peromyscus,  395 
boylii,  Peromyscus,  386,  39^ 
brachelix,  Hvperacrius,  sSl 
BRACHIONES,  7,  12,  498.  ,00,  529,  538 
brachiotis,  Akodon,  410,  416 
brachyotis,  Laomys,  116 
brachvrhinus,  Rattus,  206 
BRACHYTARSOMYES,  6,  s=;o    -i^.; 

BRACHYTARSOMYS,  3,  4,'6,  30V490,  ,49, 550,  555 brachy tarsus,  Akodon,  416 
brachvura,  Ncsokia,  2S1,  282 
BRACHYUROMYES,  8   491 
BRACHYLRO.MYS,  3,  4    c    6    8    - 

491,  4„2  ■  
  bradtieldi,  Thallomys,  146 

bradfieldi,  Rattus,  171,  212 
brama,  Rattus,  171,  194 
brandti,  Lasiopodomys,  616,  617 
brandti,  Mesocricetus,  443,  444 
brantsi,  Tatera,  512,  513,  517 
brantsii,  Parotomys,  326 
braueri,  Desmodilliscus,  523 
brauneri,  Apodemus,  95,  100 

brauneri,  Microm\'s,  91" brauneri,  Microtus,  596,  609 
brauneri,  Pitymvs,  622,  623 
braziliensis,  Holochllus,  462 
breviauritus,  Onychomys,  405 
brevicauda,  Neotoma,  473 
brevicauda,  Zvgodontomvs,  417 
brevicaudatus,  Desmodilius,  522 
brevicaudatus,  Meriones,  53^ 
brevicaudatus,  Rattus,  171,  179 
brevicaudus,  Clethrionomys,  s72,  s71 
brevieaudus,  Lophuromys,  262,  263 
brevicaudus,  Microtus,  616 
brevicaudus,  Onychomys,  404 
breviceps,  Blarinomys,  422,  423 
brevicorpus,  Microtus,  610 
brevicula,  Echiothrix,  219,  269 
brevimolaris,  Rattus,  191 
breviroitris,  Microtus,  609 
breMnistris,  Mus,  243 

490. 

,  Microtus,  596,  1^99 
Rattus,  213 
Tatera,  520 

brigantium,  Arvicola,  630,  632 
brittanicus,  Clethrionomys,  56S 
brittanicus,  Microtus,  612 
brockmani,  Acomys,  272,  274 
brockmani,  Gerbillus,  502,  503,  506 

brockmani,  Rattus,  168,  171",  210" broomi,  Gerbillus,  502,  508 
broomi,  Otomys,  320,  325 
browni,  Rattus,  171,  187 
bruchus,  Petromyscus,  316 
bruijnii  group,  Melomys,  232 
bruijnii,  Melomys,  228,  232 
brunneus,  Baiomys,  402 

brunneus,  Lophuromys,  262,  263 
brunneus,  Pitymys,  622,  624 
brunneus,  Rattus,  171,  176 
brunneus,  Zygodontomys,  417,  418 
brunneusculus,  Rattus,  171,  176 
bryanti,  Neotoma   471,  474 

buchanani,  Cricetomys,  289,  290 
buchanani,  Desmodilliscus,  523 
bucharicus,  Blanfordimys,  550,  627 
buchneri,  Meriones,  529,  536 
budini,  Akodon,  410,  414 
buenavistae,  Oryzomys,  356 
bufo  group,  Mus,  242,  250 
bufo,  Mus,  243,  250 

buffoni,  Ar\-icola,  632 
bukit,  Rattus,  171,  193 
bullaris,  Tylomys,  373 
bullata,  Neotoma,  475 

bullatus,  Peromyscus,  39S 
bullatus,  Rattus,  182 
bullatus,  Synaptomys,  560 
builcri,  Orvzomvs,  346 

BULLIMUS,  33,  148,  159,  160 
bungei,  Lemmus,  564 

bunguranensis,  Rattus,  202 
bunkeri,  Neotoma,  477 

BUNOMYS,  34,  148,  160 
buntingi,  Grammomys,  105,  106 
burrescens.  Rattus,  184 
burrulus,  Rattus,  184 
burrus,  Rattus,  184 
burtoni,  Gerbillus,  502,  508 
burtoni,  Otomys,  320,  321,  323 
burtoni,  Rattus,  208,  214 
buruensis.  Rattus,  186 
buryi,  Meriones,  529,  530,  532 
butangensis,  Rattus,  171,  198 
butei,  Apodemus,  95,  97 

hutleri,  Rattus,  171,  209 
butk-ri,  Tatenllus,  520,  S22 
buttneri,  Leimacomys,  294 
buturlini,  Microtus,  615 
buxtoni,  Nesokia,  281,  282 
byroni,  Pitymys,  625 

cabrcrae,  Microtus,  595,  596,  607 
cacabatus,  Peromyscus,  386,  399 
cachinus,  Eothenomys,  576 
cachinus,  Graomys,  450 
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cat-nosus,  Rattus,  173 cacrulus,  Rattus,  174 
cacsarius,  Clethrionomvs,  565,  567,  ,68    570 
caesius,  Cricetulus,  434  ̂    ̂    '■  ̂     '5/" caffer,  Tatera,  520 
cahirinus,  Acomys,  272,  273 
cahirinus  group,  Acomys,  272 caicarae,  Oryzomys,  357 
calamianensis,  Chiropodomys,  86 
calamorum  group,  Mierotus,  587,  596   611 calamorum,  Mierotus,  596,  611 
calarius,  Thallomvs,  146,  148 
calcis,  Rattus,  186 
caledonicus,  Rattus,  175 
calidior,  Lemniscomys,  130    133 
calidior,  Melomys,  228,  230 
calidus,  Gerbillus,  502,  503,  507 californica,  Neotoma,  473 
californicus,  Clethrionomvs,  572    574 californicus  group,  Mierotus,  587,  593    600 cahfornicus,  Mierotus,  600 
californicus,  Peromyscus,  386,  387 caliginosus,  Oryzonivs,  345,  356 callewaerti,  Hyjenoniys,  239 
ealliehrous,  Braehioncs,  539 
callidus,  Hesperomvs,  447,  448 callinus,  Rhipidomys,  364 
callipides,  Apodernus,  95,  97 callithrix,  Grammomvs,  106 
callitriehus,  Rattus,  83.  "59,  171,  189,  216,  219 callosus,  Hesperomvs,  447 

CALOMYS,  445     ■ 
CALOMYSCUS,  8,  m,  3,9,  339,  402,  428 calopus,  Rattus,  211 
calurus  group,  Mcriones,  529,  531 
calurus,  Meriones,  501,  527,  528,  529,  531 calypsus,  Mierotus,  596,  612 
camarus,  Rattus,  189 
campanae,  Pelomvs,  128,  129 
campbclli,  Phodopus,  436,  437 
campestris,  Gerbillus,  502,  504 
campestris  group,  Gerbillus,  502,  504 campestris,  Mieromvs,  90,  91 
campestris,  Mierotus,  608 
campestris,  Neotoma,  471 
campestris,  Peromvscus,  394 
campestris,  Phyllotis,  453 
campestris,  Saeeostomus,  285 
campus,  Rattus,  171,  188 
canacorum,  Mus,  246 
canadensis,  Peromyscus,  386,  389 candidus,  Apodemus,  96 
eanescens,  Akodon,  410,  413 canescens,  Cricetus,  440 
eanescens,  Mierotus,  600 
canescens,  Neotoma,  472 
canescens,  Otomys,  320,  322 
canieaudus,  Mierotus,  600 
canicaudus,  Tachyor\'etes,  495 caniceps,  Peromyscus,  389 
canicularius,  Mus,  246 
caniculator,  Mus,  246 
canna,  Rattus,  214 
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eanorus,  Rattus,  171,  192 CAN.SUMYS,  429 

cansus,  Myospalax,  545,  546,  547,  548 cantwelh,  Mierotus,  597 
canus,  Arvieola,  631 
canus,  Cricetulus,  435 
eanus,  Kropeplus,  141,  219 
canus  group,  Rattus,  157,  164,  173 
canus,  Onychomys,  406 
canus,  Peromyscus,  394 
canus,  Rattus,  157,  173 
caoecii,  Mus,  247 

eapensis,  Dasymys,  122 
eapensis,  Dendromus,  309 
eapensis,  Thallomvs,  148 
capitis,  Dendromus,  309 
eapitulatus,  Onychomvs,  405 

eaprieornis,  Aethomys',  145 capueinus,  Pitymvs,  622 
caraeo,  Rattus,  171,  184 
caraeolus,  Oryzomys,  344,  350 carillus,  Hesperomys,  447 
carillus,  Rattus,  168,  171,  210 
carimatae,  Rattus,  200 
carmeni,  Peromyscus,  388 
caroli,  Mus,  243,  245 
carolinensis,  Clethrionomys,  568,  572    573 
carolinensis,  Mierotus,  604 
CARPOMYS,  9,  ,7,  32,  38,  48,  62,  107 earrikeri,  Oryzomys,  348 

earruthersi  group,' Neodon,  619 earruthersi,  Neodon,  619 
earyi,  Mierotus,  599 

caryi,  Reithrodontomvs,  381 

CARYOMYS,  56s      ■ casensis,  Rattus,  200 
caspius,  Rattus,  183 
castaneus,  Arvieola,  632 
castaneus,  Mierotus,  615 
castaneus,  Mus,  241,  253 
castaneus,  Oryzomys,  344,  350 
castaneus,  Peromyscus,  394 
castaneus,  Rattus,  208 
catalinae,  Peromyscus,  391 
catalinae,  Reithrodontomys,  381 
catellifcr,  Rattus,  200 
catherinae,  Oryzomys,  342,  344,  357 
caucasicus,  Arvieola,  631 
caucasicus,  Meriones,  535 
caucensis,  Rhipidomys,  364 
eaudatior.  Rattus,  193 
caudatus,  Meriones,  529,  533 
caudatus,  Mus,  244 
caudatus,  Oryzomys,  347 
caudimaculatus  group,  Uromvs,  233 
caudimaculatus,  L'romys,  233,  234 caudi\arius,  Thomasornvs,  369 
caurinus,  Clethrionomys,  572 
eaurinus,  Hydromys,  299 
caurinus,  Ichth\ornys,  482 
caurinus,  Melomys,  228,  231 
caurinus,  Reithrodon,  458,  459 
caurinus,  Steatomys,  311,  312 
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cautus.  Alticola,  579 
cimtus,  IVlicrotus,  603 
CAVIA,  545 

cayllomae,  Akodon,  410,  416 
cearanus,  Rhipidomys,  364,  366 
cecilii.  Peromyscus,  386,  393 
cedrosensis,  Peromyscus,  387 
CELAENOMYS,  q,  19,  298.  302 
celatus,  Apodemus,  95,  100 
celatus,  Phenacomys,  584 
celebensis,   Rattus,    159.    171,    190,   216,   217. 219 

cellanus,  Apodemus,  loo 
celsus,  Phenacomys,  5S3 
celsus,  Rattus,  184 
celticus,  Apodemus,  96 
centralis,  Aethomys,  143 
centralis,  Arvicanthis,  124 
centralis,  Clethrionomys,  568,  569 
centralis,  Graomvs,  4S0 
central!-;.  Mnlnrnmvs,  23ft 
centr.ili  ,  I'li    m     ,  '122.  62s 
centr.ih       III  ill    ..  146,  148 

central]-.,  ■rii.iinii.nins,  103,  104 
centrosa,  lichiuthrix,  269 
centrosus,  Arvicanthis,  126 
ceramicus,  Nesoromys,  258 
cereus,  Rattus,  201,  219 
cer\icolor.  Mus,  243,  249,  250 
cervinipes  group.  Alclomys,  230 
cervinipes.  Melomys,  228,  231 
cervinus,  Notomys,  265 
ceylonica,  Tatera,  512,  513,  514 
ceylonus,  Rattus,  176 
chacarius,  Holochilus,  4I12 
chacoensis,  Akodon,  41 1 
chacoensis,  Graomys,  450.  451 
chacoensis,  Scaptcronivs,  427 
chakae,  Rhahdomvs,  134 
CHAl.COMVS,  40(1,  407 
champa,  Rattus,  171,  193 
chamula,  Neotoma,  475 
changensis,  Rattus,  171,  197 
chanleri,  Arvicanthis,  124,  i2f) 
chaparensis,  Oryzomys,  350 
chapmani,  Akodon,  414 
chapmani,  Or>zomys,  344,  348 
chapmani,  Synaptomys,  560 
charon,  Menonis,  529,  530,  535 
cheesni.nii,  (Arbillus,  502,  503,  504,  509 
cheesmani,  Tathvorvctes,  493,  496 
CHELEMYS,  42?,  424 
CHELEMYSCUS,  8,  27,  327,  331,  332,  40S, 

460 

CHELIONES,  498,  525,  529,  531.  53b 
cherrici,  Reithrodontomys,  378,  383 
cherriei,  Zygodontomys,  417,  418 
chevrieri,  Apodemus,  93,  95,  102 
chiapensis,  Reithrodontomys,  382 
chihliensis,  Rattus,  171,  192 
chilaloensis,  Muriculus,  239 
childi,  Oryzomys,  344,  350 
chiloensis,  Notiomys,  425 

nilLOMYS,  S,  25,  336,  372 

t'llll.OTL'S,  sso,'586,  S9I,  503.  S96,  597 
iliiiuhill,.ides,  Euneomvs,  460 
CHINCHILLULA,    8,    27,    331,    334,    335. 

452,  456,  479 
chinensis,  Anteliomys,  577 
chionogastiT,  Rattus,  174,  175 

^'lll(l^()^l^■s,  586, 589, 591, 592,  .S93.  5q6 
(lii<iii'.i>.K  ̂ .  I  )iLrostonyx,  558 

tlni  ii|ii.  1 1-1..  Sit,'modon,  464,  465 

e'lUKd.M'lSCU.'^,  2,  9.   18,   36",  37,  40,  47, 

55,  68,  no,  237 CHIROPODOMYS,  2,  9,  16,  1,2.  37.  38,  4''. 
47.  v^.  ('3.  84,  86,  no,  236,  237 

I  Iniiipii-,,  (   Inr.imvscus,  237 

(   niKI    Id  l\l^"S,  32,  38,  46,  Si,  82,  83 ihm  I  ,1,   I  Iriidrnmus,  309 
thixtT^i.  Steatomvs,  313 

rh.miholis,  Rattus,  188" 
chtmciisis,  Sigmodon,  467 

cliDT.issatiicus,  Apodemus,  98 
I'HOR'l'OMYS,  306,  307,  311 

christyi.  IXumvs,  317,  318 
chn^tM,  NKInniys,  120 
(  1 1  U(  ii  c  i\n  s,  406,  407,  408,  409, 415 

(1 11(1  )  r<  iM"!  S.  Q,  19,  298,  302,  303,  304 
thiwiiiriliiiius  uroup,  Klicrotus,  5S7,  593,  604 
chrotorrhmus,  Microtus,  590,  604 

chrj'socomus  group,  Rattus,  160,  190,  217 
chrysocomus,  Rattus,  151,  155,  190 
chr\'sogaster,  Hydromys,  299 
Lhr\s<igaster,  Lemnius,  564 
Lhr\siinielas,  Neotoma,  476 
ihrxsomelas,  Oryzomys,  345,  356 
I  hrvsciphilus,  Aethomys,  142,  143,  144 
chiAMipsis  group,  Reithrodontomys,  378,  383 
chivs..psis,  Reithrodontomys,  381,  383 

clirysopus,  Lophuromys,  262 
chut-ltaui,  Acomys,  275 
cieiugae,  Sigmodon,  464 
cihatus,  Rattus,  171,  201 
cimbriLUS,  Microtus,  609 
cinJerella,  Mus,  243,  253 
cioLTaceus,  Acomys,  273 
cintr.iscens,  Acomys,  273 
t  iiu  r.iscens,  Cricetulus,  433 

LiTKiiM  .group.  Neotoma,  470 
tirurea,  Neotoma,  471,  478 
cint-rci\  enter,  Thomasomys,  367,  369 
cHKieus,  Cricetulus,  432,  434 

c.nereus,  Peromyscus,  388 
cmereus,  Reithrodontomys,  380 
cinereus,  Rhabdomys,  134 
cinereus  group,  Thomasomys,  368,  369 

ciiicreus,  'rhomas..mys,  367,  369 Mus.  244 

iianionifa,  Neotoma,  478 
Gerbillus,  502,  504 

eus,  Pedomys,  620 
cinnamomeus,  Rattus.  195 

cinnaniomina,  Ondatra,  63S 



ciscaucasicus,  Apodcmus,  95,  97 
ciscaucasicus,  Meriones,  532 
ciscaucasicus,  Pirsmvs,  624 
CITHLLUS,  500 
ctabatus,  Rattus,  185 
clarae,  Mclomys,  228 
clarae,  Rattus,  202,  206 
clarkei,  Microtus,  596,  611 
clarus,  Mclomys,  228,  229 
clarus,  Onychomys,  405 
dementis,  Peromvscus.  391 
CLHTHRIONOMYS.  7.    12.    15.   550,   5 

565,  574,  575.  578,  582.  641 
clivosus,  Taterillus,  520,  522 
cnemophila,  Neotoma,  477 
cocalcnsis,  Rhipidomys,  364 
coelestis  yroup,  Rattus,  160,  191 
coelestis,  Rattus,  160,  162,  171,  191 
COELOMYS.  9.  18.  35,  40,  55,  73,  234 
coenorum,  Rattus,  171,  205 
coenosus,  Akodon.  410,  411 
cocnosus,  ICllobius,  640,  641 
coenosus,  Golunda,  267,  268 
coenosus,  Otomys,  320,  324 
coerulescens,  Cricetulus,  434 
cofTacus.  Golunda,  267,  268 
cognatus,  Peromyscus,  395 
colchicus,  Microtus,  607 

colchicus,  Pit\*mys,  622,  623 
colimae,  Reithrodontomys,  382 
colimae,  SiRmodon,  464,  465 
collatus,  Peromyscus,  388 
coUetti,  Rattus,  166,  171,  207 
collinus,  Akodon,  410.  411 
collinus,  Cricetulus,  435 
collinus  group,  Petromyscus,  316 
collinus,  Meriones,  529,  536 
collinus,  Petromyscus,  316 
collinus,  Thomasomys,  367,  369 
collium,  Meriones,  537 
COLOMYS,  9,  21,  34,  41.  50,  56,  69,   I 

235.  256 
colonus,  Rattus,  168,  171,  211 
coloratus,  Oryzomys,  345 
coloratus,  Rattus,  183 
Columbiana,  Neotoma,  478 
columbianus,  C)r\zomys,  357 
colurnus,  Eothenomvs,  576 
comberi,  Millardia,  138 
cometes,  (irammomys,  104,  107 
commissarius,  Mus,  253 
comptus,  Peromyscus,  386,  400 
conatus,  Rattus,  165,  166,  171,  207 
concinnus,  Dendromus,  307,  310 
concolor  croup,  Rattus,  159,  185,  215,  22 
concolor,  Pelomys,  128,  129 
concoior,  Rattus,  151,  155,  167,  171,  185,2 

220 

conditor,  Leporillus,  222 
condorensis,  Rattus,  193 
confalonicri,  Meriones,  533 
conBnii,  Eothcnomys,  576 
conBnis,  Sigmodon,  464 
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confucianus  group,  Rattus,  161,  191,  218,  220 
confucianus,  Rattus.  150.  154,  155,  156,  161, 

165,  171,  n)2,  220 
congicus,  Taterillus,  520,  521 
coniger,  Rattus,  171 
CONILURUS,  9,  28,  32,  33.  38,  49.  54,  64, 

113,  1 15,  221,  222 
coninga,  Rattus,  199 
connectens,  Notiomys,  425 
connectens,  Ototylomys,  374 

connectens.  Rattus,  171,  ig8 
consobrinus,  Peromyscus,  398 
constabliei,  Phenacomys,  583 

constigua,  Microtus,  608 
constrictus,  Microtus,  600 
constructor,  Conilurus,  114 
contradictus,  Thomasomys,  369 
convictus,  Lemniscomys,  130,  131 
cooki.  Mus.  243,  249 

coolidgei,  Peromyscus,  3S6,  391 
coombsi,  Gerbillus,  508 
cooperi,  Synaptomys,  559 
coppingeri,  Or>zomys,  344,  350 
coracius,  Rattus,  171,  207 

coraginis,  Golunda,  267,  268 
cordillerae,  Peromyscus,  396 
cordovensis,  Hesperomys,  447,  448 
coreae,  Apodemus,  95,  102 
coronarius,  Microtus,  603 
cortensis,  Hesperomys,  447,  448 
cosensi,  Cricetomys,  289,  291 
cosensi,  Gerbillus,  502,  508 
cosensi,  Tatera,  513,  519 

costaricensis,  Or\'zomys,  344,  355 
costaricensis,  Reithrodontomys,  378,  3S3 
coucha  group,  Rattus.  168,  277 
coucha,  Rattus,  i6g,  171,  211 

couesi.  Or>-zomys,  340,  342,  344,  345 
couesi.  Rhipidomys,  364 
coxingi,  Rattus,  163,  171,  199 

cozumelae,  Or>-zomys,  346 
cozumelae,  Peromvscus,  395 
CRASEOMYS,  565 
crassibulla,  Meriones,  529,  533 

crassipes,  Rattus,  174 
crassus,  Meriones,  525,  527.  529,  530,  533 
crassus,  Phenacomys,  584 
crassus,  Rattus.  189 
CRATEROMYS,  2.  9.  17,  32,  38.  48,  49,  62. 

110,  III.  112,  292,  293 

CRAUROTHRIX,  268 
CREMNOMYS.  35,  148,  151,  157 
cremoriventcr  group,  Rattus,   162,  195,  237 
cremonventer,    Rattus,    150.    151,    154,    155, 171.  195 

creper,  Reithrodontomys,  378,  384 
crepidatus,  Phodopus,  437 
crelaceiventer.  Rattus,  171,  195 
creticus.  Apodemus.  95,  97 

CRICETINAE,  8,  326 
CRICETISCUS,  436 

CRICETOMYS,  3,  10,  22,  32,  42,  4s.  59,  62. 
283,  28s.  286.  289.  293,  305 
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CRICETULUS,  8,   II,  330.  338,  404,  40S, 
428,  429,  431 

cricctulus,  Alticola,  579,  580 
cricetulus,  Saccostomus,  286 
CRICETUS,  8,  II,  328,  330.  331.  338.  403. 

408,  427,  428,  42g,  436,  437,  441,  445 
cricctus,  Cricetus,  440 
crinitus,  ( )ryzomys,  346 
crinitus,  Peromyscus,  386 
cristobalensis,  Peromyscus,  386.  400 
crociduroides,  Mvcteromys,  2SS 
CROSSOMYS,  2,  9,  30,  298,  209.  301 
cruceri,  Akodon,  410,  416 
crumpi.  Diomvs,  293 
CRUNOMYS,  9,  18.  31,  32,  41.  50,  56.  66, 

75,  258,  260,  297 
cryptorhinus,  Meriones,  529,  335 
cubariL'nsis.  Arvicola,  631 
culmorum,  Rattus,  165,  166,  171,  206 
culturatus,  Rattus,  162,  171,  191 
cumaneus,  Rhipidomys,  364,  366 
cumbrae,  Apodemus,  95,  99 
cumingi,  Microtus,  603 
cumingi,  Phloeom\s,  293 
cumulator,  Neotoma,  472 
cunctator,  Cricetomys,  289,  290 
cunicularis,  Mus,  250 
cunicularius,  Microtus,  608 
cuniculoides,  Reithrodon,  458,  459 
cuninghamei,  Mylomys,  120 
cuninghamei,  Rattus,  171,  212 
cuppedius,  Steatomys,  311,  312 
cupreus,  Otomys,  320,  323 
currentium,  Reithrodon,  458,  459 
cursor,  Akodon,  410 
curtata,  Bandicota,  27S,  280 
curtatus,  Cncetulus,  435 
curtatus,  Lagurus,  633 
custos,  Anteiiomys,  377 
cutchicus  group,  Rattus,  157,  172 
cutchicus,  Rattus,  151,  154,  157,  171.  172 
cuvieri,  Tatera,  512,  si3,  514 
CYNOMYS,  43 
CYROMYS,  35,  232,  233 

dabbeni,  Euneomys,  460 
daccaensis,  Bandicota,  278 
dacius,  Pitymys,  622,  623 
DACNOMYS,  9.  17.  36.  39,  52.  72,  139,  156, 

292 
daemon,  Tachyoryctes,  493,  496 
daghestanicus,  Pitymys,  622,  623 
dalli,  Synaptomys,  560 
dalloni,  Gerbillus,  510 
daltoni,  Rattus,  168,  171.  211 
dalversinicus,  Rhombomys.  540 
damarensis,  Malacothrix,  314 
damarensis,  Thallomys,  146,  147 
dammermani,  Hyomys,  1 1 1 
dammermani,  Rattus,  171,  182,  219 
daphne,  Thomasomvs,  367,  ̂ 70 

DAPTOMYS,  481, '485 

s,  Oryzomys,  347 

darjihngensis,  Mus,  243,  249 
dartmouthi,  Otomys,  320,  322 
danvini,  Holochilus,  462 
darwini,  Or^-zomys,  343,  359 
darwinii,  Phvllotis,  4s 3 

DASYMYS,  9,  20,  31,  32,  39,  49,  5°,  7o,  120, 
123.  223 

DASYPROCTA,  545 

dasytrichos,  Oxymyctcrus.  422 
dasyuroides,  Gerbillus,  505 
dasyurus,  Gerbillus,  502,  503,  505 
dasyurus  group,  Gerbillus,  503,  505 
datae,  Apomys,  225 
dauricus,  Microtus,  613 
dawsoni,  Clethrionomys,  568,  572 

dayi,  Akodon,  410,  411 
decar\i,  Rattus,  183 
deceptor,  Akodon,  410,  414 
decolor,  Mus,  243,  245 
decoloratus,  Phyllotis,  455 
decolorus,  Nyctomys,  375 

decumanoides,  Rattus,  183 
decumanus,  Rattus,  183 
definitus,  Phyllotis,  454 

defua  group,  Rattus,  169 
defua,  Rattus,  169,  171,  210 
degeni,  Otomys,  320,  321 
dekayi,  Microtus,  598 
delacouri,  Hapalomys,  80 
delator,  Oxymycterus,  421 
delectorum,  Rattus,  171,  209 
delfini,  Notiomys,  425 

delicatula  group,  Leggadina,  256 
delicatula,  Leggadina,  256 
delicatus,  Ori'zomvs,  3ss 
DELOMYS,  366,  367 
DELTAMYS,  406,  408,  409,  414 
delticola,  On.zomys,  345,  350 
dembeensis,  Pelomvs,  128,  129 
DENDROMUS,  9.  22,  305,  306,  307,  30S, 

3 1 ' .  315 
DKNDROAIYINAK.  9,  305 

DENUROSlMINTHU.S,  112 
denniae,  Rattus,  168,  171,  209 
dentatus,  Batomys,  109 

dentatus,  Microtus,  610 
dentatus,  Rattus,  178 
denti,  Colomys,  257 
denti,  Otomvs,  320,  321,  324 

DEOMYINAE,  6,  316 
DEOMYS,  I,  6,  22,  =i6,  261,  317 
DEPHOMYS,  37,  40,  149,  169,  210 

depressa,  Microtus,  608 
depressus,  Pitymys,  622,  625 
derimapa,  Pogonomys,  82 
deserti,  Gerbillus,  504 
deserti,  Mus,  241,  243,  253 
deserti,  Parotom>s,  326 
deserti,  Reithrodontomys,  380 
deserti,  Rhabdomys,  134 
deserticola,  Peromyscus,  391 

desertor,  Gyomys,  221 



descrtorum,  Alticola,  581 
desertorum  group,  Neotoma,  470,  471,  476 
descrtorum,  Neotoma,  469,  476 
desmarestii,  Megalomvs,  360 
Di:SMODILLISCUS,   2.   7,   23,   497,   498, 

499,  523 DKSMODILLUS,  7,  23,  498.  499.  522 
DKSMOMYS,  34,  39,  sr,  123,  127,  128,  129 

destructor,  An'icola,  630 
destructor,  Or>'zomys,  352 
devia,  Neotoma,  474 

devius  yroup,  ()r\zomys,  344,  348,  352 
devius,  On.zomys,  340,  345,  348 
diardi,  Rattus,  171.  180 
dichrootis,  Cricetulus,  433 
dichrous,  Phyllotis,  453 
dichrura,  Tatera,  513,  516 
dichrurus,  Apodemus,  95,  97 
dichrurus,  Cricetomys,  289,  290 
dickeyi,  Peromyscus,  389 
dickinsoni,  Reithrodontomvs,  379 
DICROSTONYX.  6,  12,  14.  549,  551,  556, 

559.  562 
difficilis,  Peromyscus,  386,  398 
difficilis,  Reithrodontomys,  381 
dilectus,  Rhabdomys,  134,  135 
dilutior,  Or>zomys,  348 
dimidiatus,  Acomys,  272,  273 
dimidiatus,  Nectomys,  362 
diminutivus,  Onzomys,  352 
diminutus,  Gerbillus,  502,  503,  506 
diminutus,  Rhabdomys,  134,  135 
dinniki,  Alicrotus,  616 
DIOMYS,  36 
DIPLOTHRIX,  36,  149,  157 
DIPODILLUS,    498,    500,    501,    502,    504, 

510,  528 
DIPODOMYS,  264 
discolor,  Apodemus,  97 
discolor,  Ar\icanthis,  124 
discolor,  Grammomys,  105,  106 
dispar,  Neotoma,  477 
dispar,  Thomasomys,  369 
dispahlis,  Peromyscus,  387 
dissimilis,  Cricetomys,  290 
distincta,  Neotoma,  475 
divinorum,  Otomys,  321,  323 
djukovi,  Ar\icola,  632 
doboensis,  Rattus,  183 
dodsoni,  Gerbillus,  502,  504 
dolichocephalus,  Lasiopodomys,  616,  617 
dolichonyx,  Phyllotis,  453 
dolichops,  Cricetomys,  289,  290 
dolichurus,  Grammomys,  105,  107 
dollmani,  Aethomys,  144 
dollmani,  Mclomys,  228,  230 
dollmani,  Otomys,  323 
dollmani,  Rattus,  215,  218,  219 
DOLOMYS,  7,  13.  550.  552,  584 
dolores,  Akodon,  410,  411 
domelicus,  Rattus,  200 
domcsticus,  Rattus,  174 
dominator  group,  Rattus,  217 
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dominator,  Rattus,   159,  160,   161,   171.   189, 
216,  217,  219 

domitor,  Rattus,  188 
domorum,  Graomys,  450,  451 
donavani,  Rhabdomys,  134 

don^olanus,  Gerbillus,  6og 
doriae,  Rattus,  174 

doris,  Oxymycterus,  421 
dorogostaiskii,  Clethrionomys,  574 

dorsalis,  Apodemus,  101 
dorsalis  group,  Thomasomys,  368 
dorsalis,  Lemniscomys,  133 
dorsalis,  Peromyscus,  392 
dorsalis,  Reithrodontomys,  382 
dorsalis,  Thomasomys,  367,  369 
draco,  Apodemus,  95,  loi 
draco,  Tatera,  512,  513,  517 

drakensbergi,  Thallomvs,  148 
DROSOMYS,  300 
druentius,  Pitymys,  623 
drummondi,  ]\Iicrotus,  596,  598 
drummondi,  Neotoma,  471,  478 

dr>as,  Grammomys,  105,  106 
dr>as,  Or>-zomys,  343,  345,  356,  357 
dr\as,  Pogonomvs,  81,  82 

DRYMOMYS,  '240 dubius,  Bandicota,  278,  279 
dubius,  Mus,  243,  245 
dubius,  Peromyscus,  392 
ducilla,  Hesperomys,  446,  447 

ducis,  Rattus,  180 
ductor,  Uromys.  233,  234 
dukelskiana,  Nesokia,  282 
dumecolus,  Vandeleuria,  87 
dumeticola,  Vandeleuria,  87 
dumetorum,  Akodon,  416 
dunckeri.  IMus,  246 
dundasi,  Tatera,  513,  516 
dunni,  Gerbillus,  502,  503,  509 
dunni,  Lemniscomvs,  130,  131 
dunni,  Millardia,  138 
dunni.  Mus,  243,  249 
dunni.  Tatera,  513,  514 

duodecimcostatus,  Pit>mys,  622,  625 
duplicatus,  Microtus,  596,  608 
duprasi,  Pachyuromys,  524 
durangae,  Neotoma,  473 

durumae,  Rattus,  212 
dutcheri,  Microtus,  596,  600 
dybowskii,  Myospalax,  541,  544,  546,  548 
dybowskii,  Pelomys,  129 
dychei,  Reithrodontomys,  378,  380 
dyselius,  Peromyscus,  397 

catoni,  Gerbillus,  502,  508 
eboreus,  Melomys,  228,  231 
ebriosus,  Neotomys,  457,  45S 
echimvoides,  Rattus.  187 
KCHIOTHRIX,  10,  18,  32,  41,  45,  58.  61, 

268,  276,  294,  296,  297 
eclipsis,  Rattus,  171,  198 
edax,  Andinomys,  468 
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edax,  Microtus,  596,  600 
edithac,  Graomys,  450 
edithae,  Meriones,  529,  535 
editus,  Ocnomys,  118,  119 
edsoni,  Dasymys,  122 
edulis,  Steatomys,  311 
cdusa.  Psammomys,  538 
cduardsi  prnup,  Rattus.  163,  201,  220 
fdwardsi.  .Malacomys.  67,  236 
edwardsi.  Rattus,  154,  155,  164,  171,  201 
edwardsii  Broup,  Notiom\s.  424 
edwardsi i.  Notiom\s,  424 
effectus,  Rattus,  171,  212 
efficax,  Xectomys,  362 
egeria,  Malacothrix,  314 
cgressa,  Neotoma,  476 
eha  group,  Rattus,  162,  197 

cha,  Rattus,  151,  153,  1^4,  l^,,  162.  163,  164, 171.  197 

ehiki,  Pitymys,  624 
classodon,  Otomvs,  320,  322 
elatturus,  Rhipidomvs,  365 
elegans,  Eligmodontia,  449 
elegans,  Leptomys,  303 
elegans,  Macruromys,  260 
elegans,  Phloeomys,  293 
elegans,  Psammomys,  S38 
elegans,  Rattus,  192 
elegans,  Saccostomus,  2S5 
elegantulus,  Phyllotls.  453,  454 
eleusis,  Eothenomys,  576 
eleusis,  Thomasomys,  367,  370 
elgonis,  Cricetomys,  289,  291 
elgonis,  Grammomys.  105,  106 
elgonis.  Otomvs,  320,  322 
ELIGMODONTIA,   8,   27,    -,31     315     339 

447.  4*9 KI.IURI,  9,  7s 

1  LIL'RUS,  3,  5,  (,,  9.  30,  3,.  32.  37.  44,  45, DO.  75,  77.  490 

eliurus.  Oryzomys,  345,  350 
elliotana.  Bandicota,  278.  280 
L-IIioti,  Golunda.  267,  268 
HLLOBIUS.  2,  7.  14,  549.  550,  551.  63S,  639 
elusus,  Peromyscus,  392 
elymocetes.  Microtus.  602 
emeritus.  Thomasomys.  367.  370 
emesi,  Mus,  252 
emiliae.  Oryzomys,  358 
emini,  Cricetomys,  289,  290 
emini.  Taterillus.  520.  521 
emmonsi.  Peromyscus,  394 
enclavae,  Mus,  251 
endersi,  Oryzomys,  358 
endoecus,  Microtus,  601 
endorobae,  Rattus,  209 
enganus,  Rattus,  214 
enguvi,  Cricetomys,  291 
enid.  Acomys,  272,  274 
enixus.  Microtus,  596.  599 
KO.SACCOMYS.  283 

HOTHENOMVS,  7,   n,   19,   ,,2,  575,  ,77 
616 

ephippium,  Rattus,  171,  185 
epimelas,  Apodemus,  95,  96 
EPIMYS,  34,  148,  166 

epsilanus,  Myospalax,  545,  546,  s;_^- 
equatoris,  Rhipidomys,  364 
equile,  Rattus.  185 
eremicoides.  Peromyscus.  397 
eremicus.  Peromyscus,  3S6,  387 
eremicus,  Sigmodon,  464 
eremus,  Peromyscus,  389 
EKlrniZOX;  i;76 

erR-a.  L-kthri,,nomvs.  s68,  .;7o 
KRIOR^'ZOMYS,  366 
ernstmavn,  Leptomys,  303 

EROPEPLUS,  9,  17,  36,  39,  52.  72,  140 
erro,  Thomasom\s,  370 

erythrolcucus,  Rattus,  171,  213 
erythronotus,  Apodemus,  98 
erythrotis,  Micromys,  90,  92 
erythrourus,  Meriones,  529,  530,  534 
esmeraldorimi,  Nectomys,  361,  362 
esox,  Hydromys,  299,  300 
estiae,  Microtus.  613 

EUXEOMYS,  8,  27,  331,  ̂ 34,  4,2,  4^S   459, 

461 

eurous,  Rattus,  186,  215 
euxinus,  Apodemus,  96 
e\a,  Clethrionomys,  568,  571 
e\a,  Peromyscus.  386,  387 
e\ae.  Reithrodon.  458.  459 
e\elynae.  Meriones.  529,  535 

evelyni,  Rattus,  171,  212 
everesti,  Phaiomys.  61S 
e\eretti,  Rattus.  154,  159,  171,  igo 
eversmanni.  Cricetulus.  429,  432.  435 
eversmanni.  Meriones.  535 

e\ersmanni.  Microtus.  ̂ 96.  615 
e\  ides.  Peromyscus.  396 E\'OT()MYS,  51,5 

excelsior,  Rattus,  162.  171.  191 
exiguus.  Peromyscus,  392 
exiguus,  Rattus,  177 

exilis,  Urom\'s,  234 
eximius,  Microtus.  600 
cxitus.  Aryicola.  630.  632 
exoncratus,  Dendromus.  307,  310 
expulsus,  Hesperomys.  447 
exsputus.  Sigmodon.  464 
exsul.  Dicrostonyx.  558 
exsul.  Microtus.  sQfe.  611 
exsul,  Rattus.  178 
exterus,  Peromyscus.  392 
exulans.  Rattus.  171.  187.  220 

fahen.  Rattus,  214 
facetus,  Rattus,  189 
faeceus,  Microtus,  614 
faeroensis.  Mus.  244 
fallax.  Crunomys,  259 

fallax,  Neotoma,  471,  4- 
fallax,  Pelomys,  12S 
fallax,  Tatera,  513,  519 



falzfeini,  Cricctulus,  434 
famulus,  Gerbillus,  502,  505 
famulus  group,  Gerbillus,  502,  505 
famulus,  Mus,  234,  249 
far,  Mus,  245 
faradjius,  Otomys,  323 
faroulti.  Pachyuromys.  524 
farsistani,  Kllobius,  641 
fasciatus,  Lemniscomys,  130,  132 
fatioi,  Pitymys,  622,  623 
fatuus,  Synaptomys,  550 
feae,  Raltus,  164,  171,  204 
fecundus,  Hcsperomys,  446,  447 
feliceus,  Rattus,  171,  205 
felipensis,  Neotoma,  473 
felipensis,  Peromyscus,  386,  398 
fenniae,  Micromys,  91 
fennicus,  Apodemus,  97 
ferculinus,  Pseudomys,  223,  224 
fergussoni,  Apodemus,  95,  102 
fernandovi,  Mus,  243.  254 
ferreocanus,  Rattus.  164,  171,  204 
ferruginea,  Neotoma,  471,  475 

ferrugincus,  Ar\'icola,  631 
ferrugineus,  Deomys,  317 
ferrugineus,  Phaenomys,  372 
fertilis,  Hyperacrius,  581 
fer\idus,  Rhipidomys,  364,  366 
fer\idus,  Sigmodon,  465 
FIBKR,  636 
fidelis,  Eothenomys,  576 
fieldi,  Leggadina,  256 
fingeri,  Pitymys,  623 
finis,  Rattus,  171,  197 
fiolagan,  Apodemus,  95,  99 
fiona,  Microtus,  612 
firmus,  Rattus,  171,  188 
fisheri,  Microtus,  602 
fitzsimonsi,  Lemniscomys,  133 
flaccidus,  Peromyscus,  394 
flammarum,  Reithrodon,  458,  459 
flava,  Microtus,  609 
flava,  Neotoma,  477 
flavescens,  Lemmus,  564 
flavescens,  Mus,  244 

flavescens,  Or\'zomys,  345,  350 
flavescens,  Pitymys,  625 
flavescens,  Pseudomys,  224 
flavescens,  Rattus.  176 
flavicans,  Oryzomys,  341,  344,  345,  350 
flavicollis,  Apodemus,  93,  95,  96,  99 
flavidior,  Phyllotis,  455 
flavidulus,  Rattus,  171,  198 
flavidus,  Acomys,  272,  273 
flavidus,  Peromyscus,  386,  401 
flavigrandis,  Rattus,  171,  198 
flavipectus,  Rattus,  158.  171,  173 
flavipes,  Tatera,  513,  516 
flavipilis,  Rattus,  193 
flavivcnter,  Hydromys,  299 
flavivcnter,  Rattus,  196 
flavivcntris,  Microtus,  616 
flaviventris,  Rattus,  175 

fiavobrunneus,  Apodemus,  97 
flavopunctatus,  Lophuromys,  261,  262 rtavus,  Mus,  243 

rtebilis,  Rattus,  iSi 
florenciae,  Or\zomys,  358 
floridana  group,  Neotoma,  471 
floridana,  Neotoma,  471 

floridanus,  Or>'zomys,  345 
floridanus,  Peromyscus,  385,  386,  401 
floweri,  Gerbillus,  502,  509 
fluvicinctus,  Ar\icanthis,  124,  125 
foederis,  Rattus,  171,  188 
foleyi,  Gerbillus,  510 
fontanieri  group,  Myospalax,  546,  547 
fontanieri,  Myospalax,  541,  546,  547 
fontanus.  Myospalax,  545,  546,  547 
fontigenus,  ]\Iicrotus,  596,  598 
forbesi,  Pogonomys,  81,  82,  83 
formosanus,  Mus,  253 
formosovi,  Mus,  244 

forresti  group,  Leggadina,  256 
forresti,  Leggadina,  255,  256 
forresti,  Neodon,  619,  620 
fors,  Mus,  243,  250 
forsteri,  Rattus,  205 
forttor,  Otomys,  320,  321 
fortis,  Microtus,  596,  611 
fortunatus,  Rattus,  178 
fossor,  Chelemyscus,  461 
fossor,  Notiomys,  424 

foxi,  Dasymys,  121,  122 
foxi,  Uranomys,  276 
francei,  Akodon,  410,  416 
frater,  Clethrionomys,  568,  570 
frater,  Pelomys,  128,  129 
fraterculus,  Melomys,  228,  232 
fraterculus,  Peromyscus,  386,  387 
fraterculus,  Tatera,  513,  519 

fraterculus,  Zygodontomys,  418 
fraternus,  Rattus,  171,  195 
fraternus,  Thomasomys,  367,  370 
fratrorum,  Rattus,  155,  165,  171,  190,  219 
fredericae,  Mus,  246 
fredericae,  Rattus,  197 
fremens,  Rattus,  203 
frida,  Hesperomys,  447 
fridariensis,  Apodemus,  95,  96,  99 
frontalis,  Onzomys,  348 

frosti,  Rattus.  215,  216,  217,  219 
frugivorus,  Rattus,  171,  175 
frumentarius,  Cricetus,  440 
frustrator,  Zygodontomys,  417 
fruticicolus,  Phyllotis,  454 

fr\'i,  Malacothrix,  314 
fucosus,  Microtus,  599 

fulgens,  Melomys,  228,  231 
fulgens,  Or>zomys,  345,  346 
fuliginosus,  Akodon,  414 

fuliginosus,  Ar\icola.  630 
fuliginosus,  Hydromys,  299 
fuliginosus,  Onychomys,  405 
fuliginosus,  Rattus,  174 
fulmineus,  Rattus,  iSi 
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a.  Microtus.  598 
aster.  Rattus,  174 

escens  group.  Reithrodontomys.  37<»,  3S1 
escens,  Or>-zomys.  345,  354 
■escens,  Rattus,  161,  171,  193,  220 
■escens,  Reithrodontomys,  381 
idiventris,  Mus.  249 

■inus,  Nectomys.  362,  363 
ipectus.  Apodemus,  97 
irostris,  Or\zomys,  345.  355 

iventer,  group  Sigmodon.  464,  466 
iventer,  Neotoma,  475 
iventer,  Microtus,  596,  604 
-iventer,  Onzomys,  342.  345,  351 
iventer,  Rhipidomys,  364 
iventer,  Sigmodon,  466 
iventer,  Tylomys,  373 
ogaster,  Hydromys,  299 
•olavatus.  Hydromys,  299 
■oventer,  Hydromys,  299 
,us,  Chiropodomys,  85,  86 
,'us,  Clethrionomys,  568 
.us,  Cricetulus,  432,  434 
rus,  Cricetus.  440 
,'us,  Meriones,  535 
.'US,  Microtus,  608,  609 
,us,  Peromyscus,  391 

umatus,  Cricetulus,  432 
umatus,  Rattus,  168,  172,  210 
umeus,  Akodon,  410,  412 

s.  Chilomys,  372 
umeus,  Gyomys,  221 

"umeus,  Otot\-Iomys,  374 
s.  Thomasomys,  371 

umicola.  Rhombomys,  540 
umosus,  Mystromys,  445 

"umosus.  Notiomys,  424,  425 
ereus.  Mus,  243,  244 

FUNISCIURUS,  376 
urunculus,  Cricetulus,  432 

"urvus,  Peromyscus,  386,  399 
us,  Sigmodon,  465 

"usca,  Neotoma,  478 
usca.  Thallomys,  147 
uscatus,  Cricetulus,  434 
uscatus,  Thomasomys,  368,  369 
uscidorsis,  Cricetus,  440 

us,  Zygodontomys,  417,  418 

"uscipes,  Cricetulus,  435 
uscipes,  Ellobius,  640,  641 
uscipes  group,  Neotoma,  470 
uscipes  group,  Rattus,  164.  166.  207 
uscipes,  Neotoma,  471,  477 

pes,  Rattus,  145,  155,  ibb,  171,  207 
uscirostris.  Rattus,  210 
uscoater.  Akodon,  416 

"uscocapillus,  Ellobius,  639.  640 
"uscocapillus  group,  Ellobius,  639,  640 uscodorsalis,  Clethrionomys,  573 
uscogriseus,  Onychomys,  404 
uscus,  Dasymys,  121,  122 
uscus,  Mastacomys,  266,  267 
uscus.  Melomys,  228,  229 

fuscus,  Notomys,  265 
fuscus,  Phaiomys,  618 
fuscus,  Phyllotis,  454 

fuscus,  Pitymys,  622,  625 
fuscus,  Rattus,  171,  174,  211 
fuscus,  Saccostomus,  286 
fusus,  Peromyscus.  394 

t^adovii,  Peromyscus,  386,  398 
gaetulus.  Meriones.  529,  534 

gaillardi,  Microtus,  608 
gairdneri,  Mus,  250 
gala,  Rattus,  190 
galanus,  Rattus,  214 
galapagoensis,  On.zomys,  343.  345,  350,  351 

galapagoensis,  Rattus,  174 
galei.  Clethrionomvs,  573 
GALHNOMYS.  451,  452.  455 

gallarum,  Mus,  243.  251 
gallarum,  Tachyoryctes,  496 
gambelii,  Peromyscus,  386.  390 
gambiana,  Tatera,  513,  519 

gambianus.  Cricetomys,  289 
gambianus,  Rattus,  171,  213 
gangutrianus.  Rattus,  171.  176 
gansuensis,  Mus,  248 
gapperi,  Clethrionomys,  568,  572,  573 
garamantis,  Gerbillus,  502,  503,  505 
garamantis  group,  Gerbillus,  502,  505 
garduiensis.  Rattus,  211 
garleppii.  Nectomys,  362,  363 
garleppii,  Phyllotis,  453.  455 

garonum,  Rattus,  171,  201 
gatunensis,  Or>-zomys,  346 
gaurus,  Peromyscus,  395 

gazellae,  Grammomys,  105,  106 
gazellae,  Steatomys,  311,  312 
geisha,  Apodemus,  93,  95.  100 
geisha  group,  Apodemus,  96,  100 
gentilis,  Mus,  243,  246 
gentihs,  Peromyscus.  397 
gentilulus,  Mus,  243.  246 
GEOXUS.  423,  424 

gerbii,  Gerbillus,  504 

gerbh.  Pit%'mvs.  622,  624 
GERBILLINAE,  7,  497 

gerbilUnus,  Mus.  24S,  2^2 
GERBILLISCUS.  498,  sio,  su.  513.  51Q 
GERBILLUS,  7,  11,  19,  23,  498,  499,  500, 

SOI,  503,  507,  511,  522.  524,  528 
gerbillus.  Gerbillus,  501.  502,  503.  508 
gerbillus  uroup,  Gerbillus.  303.  508 
gerbillus,  Hesperomys,  446.  447,  448 
gerbillus,  Mus.  243 

germaini,  Akodon,  412 
gemiaini.  Rattus,  171.  214 
germanicus,  Cricetus.  440 
germanicus,  Mus,  247 

geronimensis,  Peromyscus,  392 
gestri,  Rattus,  158.  171.  1S3 
ghia,  Apodemus,  95.  99 

ghigii,  Otomys,  322 



KJffardi,  Tatcra,  513,  519 
^i^antea,  Bandicota,  278,  280 
HJeantca  group,  Bandicota,  278,  280 
itiyantcus,  Rhombomys,  540 
cif^as,  Grammomys,  105,  107 
piyas,  Rattus,  201 
Rilberti,  Pcromyscus,  386,  397 
Kilbivcntur,  Rattus,  195 
niliacus,  Apodemus,  95,  loi 
Killi,  Tatcra,  517 
gilva,  Neotoma,  473 
girensis,  Rattus,  171,  176 
glacialis,  Alticola,  579 
glareolus,  Clethrionomys,  568 
glareoius  group,  Clethrionomys,  565,  568,  572 
glasselli,  Peromyscus,  396 
glaucinus,  Akodon,  410,  413 
glaucus,  Gyomys,  220,  221 
glauerti,  Rattus,  171,  207 
gleadowi,  Gerbillus.  502,  503,  509 
gleadowi  group,  Millardia,  13S 
gleadowi,  Millardia,  52,  74,  137,  138,  241 
GLIRISCUS,  578 
giiroides,  Chiropodomys,  85 
gnambiquarae  group,  Scapteromys,  426,  427 
gnambiquarae,  Scapteromys,  426,  427 
gotrldii,  Oryzomys,  345,  351 
goldmani,  Neotoma,  477,  480 
goldmani,  Oryzomys,  345 
goldmani,  Peromyscus,  388 
goldmani,  Reithrodontomys,  383 
goldmani,  Sigmodon,  466 
goliath,  Cricetomys,  289 
goliath,  Mallomys,  113 
GOLUNDA.  10,  18,  32,  33,  41,  45,  50,  57, 

65,  119,  130,  266,  287 
gondokorae,  Mus,  243,  251 
goodfellowi,  Rhipidomys,  364,  365 
gorka,  Clethrionomys,  568,  570 
goslingi,  Colomys,  257 
gossei,  Akodon,  410,  411 
gossii,  Synaptomys,  559 
gossypinus,  Peromyscus,  386,  395 
gotshobi,  Microtus,  606 
gouldi  group,  Mesembriomys,  117 
gouldi,  \Iesembriomys,  117 
gouldi.  Notomys,  265 
gouidi.  Pseudomys,  223,  224 
grabcnscikovi,  Dolomys,  585 
gracihcaudatus,  Pseudomys,  223,  224 
graciiipes,  Hesperomys,  447,  448 
gracilis,  Alticola,  580 
gracilis,  Bandicota,  277,  278,  279 
gracilis  group,  Bandicota,  278,  279 
gracilis,  Melomys,  228,  230 
gracilis,  Oryzomys,  345,  351 
gracilis,  Peromyscus,  389 
gracilis,  Rattus,  194 
gracilis,  Reithrodontomys,  384 
gracilis,  Tatera,  520 
gracilis,  Thomasomys,  367,  370 
grahami,  Cricetomys,  289,  291 
grahiimi,  Mus,  243,  254 
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grahami,  Thallomys,  148 
GRAMMOMYS.  9,  20,  34,  35.  38,  42.  45, 

46,  47,  65,  104,  261 grandis,  Meriones.  529,  534 
grandis,  Ncctomys,  362,  363 
grandis,  Neotoma,  472 
grandis,  Peromyscus,  400 
grandis,  Rattus,  171,  198 
grangeri,  Neotoma,  478 
granti,  Apodemus,  95,  gy 

granti,  Batomys,  log 
granti  group.  Rattus,  170,  171,  213 
granti.  Otomys,  320,  325 
granti,  Rattus,  170,  171,  213 
GRAOMYS,  8.  27,  335,  339.  446.  450 
GRAPHIURUS,  317.  578 

gratus,  Mus,  242,  243,  251 
gratus,  Peromyscus,  386,  397 

■gravesi,  Microtus,  606 
gregalis  group,  Microtus,  587.  591,  594 
gregalis,  Microtus,  594,  614 

gregarius,  Microtus.  611 
greyi,  Rattus.  166,  171,  207 
griffithi,  Nesokia,  281 
grinnelli,  Microtus,  601 
griquae,  Rhabdomys,  134 
griquae,  Tatera,  513,  517 
griseifrons,  Dasymys,  122 
griseipectus,  Rattus,  171,  180 
griseiventer,  Rattus,  171,  180 
griseiventris,  Cricetulus,  432,  433 

griselda  group,  Lemniscomys,  130,  132 
griselda,  Lemniscomys,  130,  132 
griseocaeruleus,  Rattus,  175 
griseoflavus,  Graomys,  450 
griseoflavus,  Reithrodontomys,  381 
griseolus,  Or\zomys,  355 

grisescens,  Baiomys,  402 

griseus,  Apodemus,  100 
griseus,  Cricetulus,  432 
griseus,  Peromyscus.  397 
griseus,  Reithrodontomys,  379 
griseus,  Sigmodon,  465 
griseus,  Zygodontomys,  418 
grobbeni,  Gerbillus,  507 

groenlandicus,  DicrostonN-x,  557,  558 
grootensis,  Hvdromvs,  300 
GRYPOMYS,  35,  137 

guadalupensis,  Nlicrotus,  604 
guardia,  Peromyscus,  388 
guatemalae,  Ototylomys,  374 

guatemalensis,  Herpetomys,  586 
guatcmalensis,  Peromyscus,  386,  399 
gud,  Microtus,  590,  593,  596,  605 
gudauricus,  Microtus,  608 
gueinzii,  Das>Tnys,  122 
gucntheri  group,    Microtus,    587,    589,    591, 

592.  593.  595.  607 
guentheri,  Microtus,  594,  595,  596,  607 

guerrerensis,  Or\'zomys,  348 
guerrerensis,  Sigmodon,  466 
guianae,  Holochilus.  462 
guianae,  Neacomys,  360,  361 
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guianae,  Or>"zomys,  345,  358 
guineae,  Tatera,  512,  513,  516 
gujerati,  Golunda,  267,  268 
GUNOMYS,  33.  277.  278 
gurkha,  Apodemus,  i)j,  95,  102 
gurkha,  I\Ius,  243,  254 
GUYIA.  36.  137 
guyoni.  Meriones,  529,  533 

g\-as,  Tatera,  520,  522 
GYMNOMYS.  232 

g\-mnotis.  Peromvscus,  386,  399 
GYMNL  ROMYIXAE,  8.  487 
GYMNUROMYS.  3,  4,  5,  6,  8,  30.  488 
GYOMYS,   <),  29,  34.  40.  54,  73.  220.  . 

haagneri.  Cricetomvs,  391 
HADROMYS.  g.  17.  35,  39,  51,  70.  75.  217, 

223 

haematoreia,  Neotoma.  471 
HAEROMYS,  9,  18.  35,  37,  40,  55,  72,  236, 

237 

haggardi,  Phyllotis,  453,  454 
hainanicus,  Rattus,  177 
halicoetes,  Reithrodontomys,  381 
halli,  Microtus,  603 
HALLOMYS.  375,  376 
hallucalis.  Clethrionomys,  568,  569 
hamatus,  Rattus,  189,  216 
hamiltoni,  Apodemus,  95,  gg 
hammondi,  Nectomvs,  362,  363 
H.AMSTER,  437 
hanatedzuini,  Microtus,  610 
hannyngtoni,  AIus,  243.  254 
HAPALOMYS.  2,  9,  16.  32.  37.  44.  46.  47, 

tt2,  7^.  79,  1 10.  237 
HAPALOTIS.  113 
HAPLOMYLOMYS,  384,  385,  3S6,  408 
hapsaliensis,  Mus,  247 
hardwickei,  Nesokia,  281 
hardwickei,  Tatera,  512,  513,  514 
harringtoni,  Pelomys,  128,  129 
harringtoni,  Taterillus,  520,  521 
harroldi,  Lemmus,  565 
harti,  Apodemus,  95,  102 
hartmgi,  Microtus,  596,  607 
harwoodi,  Gerbillus,  502,  503,  506 
hatched,  Reithrodon.  458,  459 
hatti,  Otonyctomys,  485 
haussa,  Mus,  243.  252 
hawaiensis.  Rattus,  171,  187 
hawashensis,  Acomys,  275 
hawelkae,  Microtus.  bog 
haydenii,  Pedomys,  621 
hayi,  Apodemus,  95,  gg 
haymani,  Deiidromus,  307,  310 
haymani,  Rattus.  171,  206 
hebridensis,  Apodemus,  95,  96,  99 
hecki,  Tachyoryctes,  495 
heinrichi,  Hyosciurus,  219 
heinrichi,  Rattus,  191,  218 
helaletes.  Synaptomys,  559 

HELIOMYS,  437 

helleri,  Aethomys,  143 
helleri,  Otomys.  322 

helhvaldi  group,  Rattus,  218 
heliwaldi,    Rattus,    163,    171,    201,    217.   21S, 

2ig 

helukus,  Dasymys,  121,  122 
helveticus,  Clethrionomys.  568,  569 
helvolus,  Lemmus,  562,  564 
helvolus,  Mus,  243 

helvolus,  Oryzomys,  351 

helvolus.  Reithrodontomys,  382 

hcmileucurus,  Conilurus,'  114 ht.-iniMi-i<>iu-,,  i V-ronivscus,  3g7 

Hi  \I>M    M'l.l-.UR-A,  498,  500,  502 
Ik  i.li  ■>  I,  *  '■  I  I'lllus,  502,  503,  506 
liLTi^fii.  Akudun,  410,  414 
herberti,  Rattus,  171,  202 
hercego\inensis,  Pitymys.  622 
hercules,  Mallomys,  112,  113 
hercynicus.  Clethrionomys,  568 
hcrero,  Thallomys,  146,  147 

hermannsbergensis,  Leggadina,  256 
hermonis,  Microtus,  60s 
heroldii,  Mus,  247 

HERPKTOMYS,  7,  28,  554,  583,  585,  586, 

596 

herronii,  Peromyscus,  387 
hesperinus,  Gerbillus,  sog 
HESPEROMYS,  8.  26,  32S.  329,  331.  340, 

341,  402,  407,  408.  417,  445,  447,  449, 

450,  451,  452 
hesperus.  Or^zomvs,  340 
HETEROCEPHALUS,  303 
hibernicus,  Rattus,  183 

hidongis,  Rattus,  200 
higginsi,  Pseudomys,  22^,  224 
hilda,  Gerbillus,  502,  503,  507 
hildae,  Saccostomus,  285 
hildebrandti,  Rattus,  171,  212 
hildegardeae,  Zelotomys,  238 
hindei,  Aethomvs,  143 

hindei,  Beamys,'  283 hintoni.  Aethomys,  143,  144 
hintoni,  Anteliomys,  577 

hintoni.  Arvicola,  632 
hintoni,  Clethrionomys,  574 
hintoni,  Melomvs,  230 
hirsutus,  Golunda,  268 
hirsutus,  Mesembriomys,  117 
hnsLitus,  Microtus.  598 
hirsutus.  Reithrodontomys,  383 
hirsutus.  Sigmodon,  464,  467 
hirta,  Akodon,  410,  416 
hirtensis,  Apodemus,  93,  gs.  gb.  qg 
hirtipes,  Ivligmodontia,  440 
hirtipes,  Gerbillus,  502,  504,  5og 
hirtus,  Microtus,  596,  612 
hispanicus,  AIus,  243,  247 
hispidus,  Acomys,  273 
hispidus  group,  Sigmodon,  464 
hispidus,  Gxymycterus.  421 
hispidus.  Sigmodon,  464 
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HODOMYS,  8.  27,  331,  334.  4f><>.  47o.  478, 

479.  480 
hoffmani  yroup,  Rattus,  160,  184 
hoffmani,  Rattus,  160,  184 
hokkaidi,  Apodcmus,  95,  100 
hollistcri,  Peromvscus,  390 
HOLOCHILUS,  8,  27.  33i,  334.  335.  45i. 

458,  461,  479 
homericus.  Acomys.  272,  273 
homochroia.  Peromvscus,  387 
HOMODONTOMYS.  469,  470,  477 
homouius.  Mus,  243.  245 
hondonis,  Miciomys,  92 

hopkinsoni,  Tatt-ra,  513,  519 
horeitcs,  Rattus,  180 
hortulanus,  Mus,  243,  244 
hotsoni,  Calomyscus,  403 
howeili,  Rcithrodontomys,  384 
huang,  Rattus,  161,  171,  193,  220 
hubcrti,  Rattus,  171,  213 
hudsoni,  Thomasomys,  370 
hudsonius,  Dicrostonyx,  557,  558 
hudsonius,  Ondatra,  637 

huL'Keli,  Rattus,  171,  187 
hueyi,  Peromvscus,  392 
humei,  Hadromys,  127 
humiliatus,  Rattus,  159,  171,  184 
humilior,  Oryzomys.  345,  356 
humulis  group,  Rcithrodontomys,  379 
humulis,  Reithrodontomys,  378,  379 
hungaricus,  Pilymys,  623 
hunteri,  Acomys,  272,  273 
huntcri.  Akodon,  410 
huon.  Pogonomys,  82 
hurrianae  group,  Meriones,  531 
hurrianae,  Mcrionts,  528,  529,  531,  536 
huttoni,  Nesokia,  281,  282 
HYBOMYS,  9,  20,  34.  35,  39.  51.  73.  135 
hybridus,  Rattus.  183 
hvdrobatcs,  Ichthvomvs,  482 

HYDROMYINAK.  9,'  297 HYDROMYS,  2.  9.  30.  298,  300.  301,  302, 

304,  481 
hviacus,  Peromvscus,  390 
HYLKNOMYS,   9,  21.   37.  41.   55.  67.   75. 

238,  239 

hylocetcs,  Or\zomys,  348 
hylocetes,  Peromyscus,  396 
hylococtes,  Apomys,  225 
hvlomvoides,  Rattus,  171,  194 
HYLOMYSCUS,  37,  40,  149,  167,  209 
HYOMYS.  9,   28,  33,  38.  44,  48,  64.    Ill, 

112.  293 

HYPHRACRIUS,  7,  13,  553,  581 

hypcrj'lhrus,  Microtus,  601 
hypoboreus.  Microtus.  595.  614 
hvpogacus,  Graomvs.  451 

HYP()GKOMYS."4.   5.  6.  8,   30.   331,  334, 480,  4S1.  4S5.  492 
hypoleucus,  Rattus,  20S 
hypophilus,  Thomasomys,  367,  370 
hvpoxanthus,  Oenomvs,  118 
HYPSIMYS,  406,  408,  409.  414 

HYPL'DAIX'S,  : hvstrella,  Acomys 
HYSTRIX,  220 

ibeanus,  Grammomys,  105,  106 
ibeanus,  Tachyor\'ctes,  493,  495 
ibericus  group,  Pitymys,  621,  622,  625 
ibericus,  Pitsmvs,  621,  622,  625 
ICHTHYOMYS.   2.   8,   28,   298,    327,    331 

332.  481,  483.  484.  485 
iconica,  Talcra,  513,  515 
idahoensis,  Clethrionomvs,  572,  573 
IDOMENELS,  525 

idoneus,  Or\'zomys,  356 
ifniensis,  Lemnlscomys,  131 
ighesicus,  Microtus,  606 
igmanensis,  Microtus,  611 
Ignitus,  Acomys,  272,  274 
ihcringi,  Microxus,  419 
llaeus,  Microtus,  591,  596,  609 
ilex,  Apodemus,  95,  100 
illapelinus,  Phyllotis,  454 

illectus,  On.'Zomys,  358 
illlnoensis,  Neotoma,  471 
lllovoensis,  Rattus,  212 
illustris,  Taterillus,  520,  521 
illutea,  Akodon,  410,  416 
illuteus,  Hydromys,  299,  300 
iUyricus,  Ar\icola,  630 
imago,  Aethomys,  143,  144 
imbellis,  Ammodillus,  525 
imberbis,  Muriculus,  239 
Imitator.  Alticola,  579 
Imitator,  Anisomys,  77,  79 

imperator  group,  Uromys,  233,  234 
imperator,  Uromys,  233,  234 
impiger,  Reithrodontomys,  379 
inambarii,  Akodon,  410,  416 
inas,  Rattus,  171,  196 

inca,  Ox>-mycterus,  421 
tncanus,  Cricetulus,  432,  435 
incanus,  Thomasomys,  367,  370 
incarum,  Holochilus,  462 

incertoides,  Pit>'mys,  624 
incertus,  Microtus,  596,  609 
incertus,  Myospalax,  548,  609 
incertus,  Oryzomys,  347,  353 
Inclusa,  Tatera,  513.  518 
incognitus,  Microtus,  609 
incomtus,  Dasymys,  121,  122 
Indefessus,  Or>-2omys,  345,  359 
Indica,  Bandicota,  278,  280 
Indica  group,  Bandicota,  278,  279 
indica  group,  Tatera,  312,  513 
indica,  Nesokia,  281 
indica,  Tatera,  512,  513 
indicus,  Rattus,  171,  176 
indosinicus,  Rattus,  194.  220 
Indus,  Gerbillus,  502,  505 
indutus,  Mus,  243,  251 
mdutus,  Zyzomys,  115 
ineptus,  Aethomys,  143,  144 
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nexoratus,  Sigmodon,  465 
nexpectatus.  Reithrodontomys,  381 
nez,  Clethrionomys,  568,  571 
infans,  Akodon,  413 
inferior,  Rattus,  191 
inflatus,  Rattus,  154,  163,  171,  200 
infralineatus,  Rattus,  176 
infraluteus.  Rattus.  171,  i8y 
ingens,  Dacnomys,  140 
ingoldbyi,  Rattus,  172,  211 
iniscatus,  Akodon,  410,  411 
innuitus,  Microtus,  593,  602 
innuitus.  Synaptomvs,  560 
INOMYS,  366.  367 
inopinata,  Neotoma.  475 
inopinatus,  Sigmodon.  467 
inomatus,  Akodon,  415 
insignatus,  Pelomvs.  12S,  i2"> 
insignis,  Apomys.  225 
insignis,  Dendromus,  307,  308 
insignis,  Grammomys,  105,  106 
insignis,  Peromyscus,  386,  389 
insolatus,  Peromyscus,  391 
insperatus,  Microtus,  59S 
jnstans,  Chilomys,  372 
instans,  Zelotomys,  238 
insulae,  Melomvs,  231 
INSULAEMUS,  37,  84 
insulanus,  Peromyscus,  395 
insulanus,  Rattus,  178 
insularis,  Bandicota,  278,  279 
insulahs,  Clethrionomys,  573 
insularis,  Microtus,  599,  611 
insularis,  Neotoma.  474 
insularis,  Rattus,  174 
insularum,  Rattus,  202 
insulicola,  Peromyscus,  387 

intectus.  Or>-zomys,  341,  345,  351 
integer,  Rattus,  189 
interdictus,  Peromyscus,  392 
intermedia  group,  Neotoma,  471,  473 
intermedia,  Microtus,  612 
intermedia,  Neotoma,  471.  473 
intermedius,  Acomys,  275 
intermedius,  Apodemus,  97 
intermedius,  Ellobius,  640 
intermedius  group,  Phenacomys,  583 
intermedius,  Lagurus,  635 
intermedius,  Melomys,  22S,  229 
intermedius,  Or\'Zomys,  345,  351 
intermedius,  Phenacomys,  583 
intermedius.  Pitymys,  622,  623 
intermedius,  Rattus,  175 
intermedius,  Reithrodontomys,  381 
intermedius,  Rhabdomys,  134 
interparietalis,  Peromyscus,  389 
intraponticus,  Meriones,  532 
irani,  Microtus,  594,  596,  607 
irazu,  Scotinomys,  428 
irenc,  Neodon,  619,  620 
IRENOMYS,  8,  27.  75-  33'.  333.  456,  47 
iridescens,  Pelomys,  129 
iris,  Oxymycterus,  421 

irkutensis,  Clethrionomys,  571 
irroratus  group,  Otomys,  320,  322 
irroratus,  Otomys,  320,  321,  323 
isabellinus,  Cricetulus,  434 
ischyrus,  Thomasomys,  367,  370 
isiolae,  Saccostomus,  285,  286 
isis.  Meriones,  529,  533 
isl.indicus,  Apodemus,  97 

istn.ihehs,  Meriones,  527,  528.  529.  530,  ̂ ^S 
isTii. lilac,  Rattus,   171,  212 

i^olatLis.  Peromvscus,  39"^ 
isolatus,  Rattusi  184 
ISOMYS,  123 

isseli,  Pelomys,  128,  129 
istericus,  Clethrionomys,  568,  569 
isthmica,  Neotoma,  475 

italicus,  Arvicola,  630 
italicus,  Clethrionomys,  568,  569 
itigiensis,  Rattus,  212 
ituricus,  Rattus,  171,  208 

jabouillei,  Bandicota,  278,  2S0 
jacentior,  Oxymycterus,  421,  422 
jacksoni,  Otomys,  320,  ̂ 22 

jacksoni,  Rattus,  171,  208 
jacksoni,  Sigmodon,  465 
jacksoni,  Steatomys,  311,  312 
jacksoniae,  Mus,  243,  249,  250 
jacobiae.  Rattus,  174 

jacutensis,  Arvicola,  631 
jacutensis,  Clethrionomys,  568,  570 
jalapae,  Mus,  243 
jalapae,  Oryzomys,  345 

jalapae,  Reithrodontomys,  383 
jalorensis,  Rattus,  171,  178 
jamesoni,  Dendromus,  307,  308 
jamesoni,  Mus,  244 
japonicus,  Micromys,  90,  91 
jarak,  Rattus,  159,  171,  188 
jaxartensis,  Meriones,  532 

jebelae,  Arvicanthis,  124 
jelskii,  Akodon,  410,  415 
jemuris,  Rattus,  179 

jenissejensis,  Arvicola,  631 
jeppei,  Otomys,  325 
jerdoni,  Rattus,  171,  193 

jessook,  Rattus,  1S7 
jeudii,  Cricetus,  440 
joanae,  Tatera,  513,  518 
jobiensis,  Melomys,  230 
jobiensis,  Rattus,  205 
jocheisoni,  Clethrionomys,  570 
Johannes,  Microtus,  590,  594,  596.  614 
johannis,  Acomys,  272,  273 

jonesi,  Leporillus,  222 
jordani,  Gerbillus,  502,  503,  50b 
jucundus,  Akodon,  410,  411 
jucundus,  Eligmodontia,  449 
judex,  Oxymycterus,  421 
jujensis,  Kattus,  175 
juldaschi  group,  Neodon,  Oiy,  b20 
juldaschi,  Neodon,  619,  620 
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juliacae,  Oxymycterus,  421 
juliani,  Gcrbillus,  502,  so.t, 
jutianus,  Rattus,  1S2 

kiiJiacensis,  Microtus,  6oi 
kaduglicnsis,  Taterillus,  522 
kaimosac,  Rattus,  209 
kaiseri,  Aethomys,  142,  143 
kakhyensis,  Mus,  248 
kalaharicus,  Gerbillus,  502,  508 
kalaharicus,  Malacothrix,  314 
kalaharicus,  Steatomys,  313 
kalaharicus,  Thallomys,  146 
kalinowski,  Thomasomys,  367,  370 
kamensis,  Cricetulus,  432,  433 
kamtschaticus,  Clethrionomys,  571 
kamtschaticus,  Microtus,  613 
kandianus,  Rattus,  171,  176 

kari'lini,  Mcriones,  536 
k;iri;itciii.  Mcriones,  530,  532 
kciM.nsis.  Otomys,  320.  321,  324 
k;is...a,  Mus.  243.  251 
kasaicus,  Steatomys,  312 
kashtchenkoi,  Ellobius,  640 
kathleenae  group,  Millardia,  138 
kathleenae,  Millardia,  137,  138 
kaznakovi,  Alticola,  581 
keaysi,  Oryzomys,  345,  351,  352 
keeni,  Peromyscus,  390 
kelaarti,  Rattus,  171,  176 
kelleri,  Rattus,  182 
kempi,  Acomys,  272,  274 
kempi,  .\kodon,  410,  414 
kempi,  Otomys,  320,  321,  324 
kempi,  Tatera,  513,  519 
kempi,  Thamnomys,  103,  104 
kennethi,  Rattus,  202 
kennicotti,  Pitymys,  626 
kenyensis,  Cricetomys,  289,  291 
kerensis,  Rattus,  213 
kernensis,  Microtus,  601 
khyensis,  Rattus,  171,  176 
kijabius,  Rattus,  175 
kikuchi,  Microtus,  616 
kina,  Rattus,  171,  195 
kishidai,  Microtus,  610 
kivu,  Dendromus,  307,  30S 
kivucnsis,  Cricetomys,  291 
kjusjerensis,  Microtus,  613 
klagesi,  Rhipidomys,  365 
klaverensis,  Thallomys,  148 
klossi,  Rattus,  171,  196 
klossi.  Stenomys,  171,  206 
klumcnsis,  Rattus,  171,  177 
koenigi,  Mesocricetus,  443,  444 
kok,  Bandicota,  278,  279 
koka,  Rattus,  160,  191 
kokandicus,  Meriones,  532 
kolymensis,  Clethrionomys,  572 
komatiensis,  Rattus,  213 
KOMKMYS,  36,  39,  51,  127,  12&,  129 
komurai,  Myospalax,  546,  548 

korabcnsis,  Arvicola,  630 
korabensis,  Dolomys,  585 
koratensis,  Rattus,  178 
koratis,  Rattus,  199 

kordofanensis,  Arvicanthis,  124 
koreni,  Microtus,  613 
korinchi,  Rattus,  156,  171,  172 
kossogolicus,  Microtus,  615 
kozhantscikovi,  Cricetulus,  433 
kozlovi,  Cricetulus,  428,  429,  435 
kozlovi,  Meriones.  535 

kraensis,  Rattus,  171,  178 
kramensis,  Rattus,  178 
kramis,  Rattus,  199 
krebsii,  Steatomys,  313 
kukunoriensis,  Myospalax,  546,  548 
kundurensis,  Rattus,  178 
kupelwieseri,  Pitymys,  624 
kurauchi,  Meriones,  537 
kurilensis,  Clethrionomys,  572 
kurilensis,  Mus,  248 
kuru,  Thamnomys,  103,  104 
kuruschi,  Arvicola,  632 
kutensis,  Rattus,  171,  197 
kuvelaiensis,  Zelotomys,  238 

kuznetzovi,  Ar\'icola,  631 
kytmanovi,  Micromys,  91 

labecula,  Peromyscus,  391 
labiosus,  Scapteromys,  487 
labradorius,  Microtus,  598 
laceianus,  Peromyscus,  397 
lacernatus,  Arvicanthis,  125 
lacernatus,  Meriones,  537 

laceyi,  Peromyscus,  396 
laceyi,  Reithrodontomys,  381 
lactens,  Akodon,  409,  410,  415 
lactiventer,  Rattus,  204 
lacustris,  Otomys,  321 
lacustris,  Taterillus,  520,  521 
ladewi,  Thomasomys,  370 
lagunae,  Peromvscus,  397 

LAGURUS,  7,' 14,  16,  553,  633,  634 lagurus  group,  Lagurus,  633,  634 
lagurus,  Lagurus,  634 
laholis,  Rattus,  182 
lahulius,  Alticola,  579 
lama,  Alticola,  579,  580 
lama,  Cricetulus,  428,  429,  431,  432,  433 
lama  group,  Cricetulus,  431,  433 
lambertoni,  Nesomys,  376 

Iambi,  On.*zomys,  346 
lamia,  Or\'zomys,  345,  351 
lamia,  Pogonomys,  81,  82,  83 
laminatus  group,  Otomys,  320,  321 
laminatus,  Otomvs,  319,  320,  321 
LAMOTOMVS;  318,  319 

lampo,  Lenomys,  84 
lamucotanus,  Rattus,  iSo 
lancavensis,  Rattus,  171,  202 
lanensis,  Rattus,  178 
langbianis,  Rattus,  171,  195 
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langi,  Cricetomys,  200 

laniger,  Thomasomys.  3(^17.  370 
lanosus,  Melomys,  22S,  22*1 
lanosus,  iMicroxus,  419 
lanuginosus,  Mystromys.  445 
LAOMYS.  y,  28,   34,    38,   40.    64,   7s. 

115 

lapidarius,  Saccostomus,  285 
laplaU-nsis.  Neotoma,  473 
larus,  Apodemus,  05,  99 
larvatus,  Kllobius,  641 
lasiae,  Rattus,  i8i 
LASIOMYS,  260 
LASIOPODOMYS.    7.    13.    555,    591,    ; 

596.  616,  617 
asiotis.  Akodon,  410,  414 

asistanius,  Microtus,  (^105 
asiurus,  Zygodontomys.  410,  417.  418 

s,  Peromyscus,  397 
assacquieri,  Rattus,  1S7 
atastei,  Clethrionomys,  568,  571 
atastei,  Gerbillus,  502,  508 
atebricola,  IVIicroxus,  419 
lateralis,  Rattus,  209 
aticeps,  Clethrionomys,  571 
aticeps,  Lophuromys,  263 
aticeps.  Meriones,  533 
aticeps,  (Jr>zomys,  341.  345.  35^ 
aticeps,  Rattus,  209 
atifrons,  Microtus,  (112 
atifrons,  Neotoma,  473 
atimanus,  Phenacomys,  583,  584 
atimanus,  Rhipidomys,  364,  365 
atipes,  Melomys,  231 
atipes,  Rattus,  174 
atirostra,  Neotoma,  476 
atouchei,  Rattus,  171,  204 
atronum.  Apodcmus,  95.  loi 
atus,  Microtus,  603 
atycranius,  Cricetus.  440 
aucha,  Hesperomys,  448 
awnensis,  Hydromys.  300 
eander,  Anotomys.  484 
ebomboensis,  Thallomys,  147 
ebrunii,  Microtus,  596,  606 
echei,  Thomasomys,  369 

egatus,  Chiropodomys.  85,  86 
egatus,  Oryzomys.  341.  345.  35 1 
egatus,  Rattus,  151,  154.  i57.  '/i.  '73 
egeri,  Meriones,  ^34 
LEGGADA,  34,  240.  241,  242 
LEGGADILLA,  35.  41.  SS^  ̂ 23,  240, 

242.  253,  254 
LEGGADINA,  9.  29,  ̂ 4.  41.  44.  S5.  '^7, 

222,  223,  255 
lehocla,  Thallomys,  146,  14S 
lehochloidus,  Thallomys,  148 
LEIMACOMYS,  294,  305 
LEMMl,  6,  550,  556 
lemminus,  Aschizomvs,  57s 
LEMMISCUS.  631,  6h.  f'SS 
LEMA'IUS,   (>,    12.    IS.    540.    551,    SS7. 

s()o.  561 

lemmus  group,  Lemmus,  561,  562 
lemmus,  Lemmus,  562 

LEMNISCOMYS,'9,  10,  20,  36,  39,  42.  47, 
51,  69,  123,  130,  135 

lenaensis,  Clethrionomys,  571 

lenensis,  Dicrostom-x,  557 
lenguarum,  Akodon.  406,  410,  411 
lenis,  Onzomvs,  354 

LENOIViYS,  9,   i(\   13,  ̂ 8.  46.  63,  83,   112, 
i=i6,  216 

LENOTHRIX,  33,  148,  1^7 
LKNOXUS,  8,  26,  330,  333.  419,  420 
Iconis,  Rattus,  171,  ig8 
lepcha,  Rattus,  171,  195 
lepida,  Neotoma,  470,  471,  476 
lepidoides,  Mus,  249 
It-pidus,  Hesperomys,  446,  447,  448 
lepidus,  Mus,  249 

lepidus,  Pogonomys,  81,  82 
lepidus,  Rattus,  194 
LEPORILLUS,  9,  29,  32,  33,  40.  so.  S4.   57, 

71,   73,   221,222 LEPTOMYS,  9.  30,  298,  302,  303,  304 
lepturoides.  Rattus,  193 
lepturus,  Akodon,  412 
lepturus  group,  Peromyscus,  398 
lepturus  group,  Rattus,  162,  197 
lepturus,  Meriones.  537 
lepturus,  Peromyscus,  398 
lepturus,    Rattus,    150,    151.    153,    154,    i55, 

162,  163,  165,  171,  197 
leucanthus,  Gerbillus,  502,  507 
leucocephalus,  Apodemus.  97 
leucocephalus,  Peromyscus,  393 
leucodact>lus,  Rhipidomys,  364,  365 
leucodon,  Neotoma,  472 

leucogaster,  Holochilus,  462 
leucogaster,  Hydromys,  299 
leucogaster,  Melomys,  231 
leucogaster,  Onychomys,  404 
leucogaster,  Rattus,  175 
Icucngaster.  Tatera,  513.  517 

leucogula,  Akodon,  412 
leucolimnaneus,  Akodon,  415 
leuconoe,  Thallomys,  146 
leucophaea,  Neotoma,  472 

Icucophaetus,  Rattus,  186 
leucophaeus,  Microtus,  604 
leucopus  group,  Peromyscus,  394 
leucopus  group,  Rattus,  164,  165,  204 
leucopus,  Peromyscus,  386,  394 
leucopus,  Pseudomys,  224 

leucopus,  Rattus, 
leucoster 

leucostoi leucotis, 

i,  171,  204 

,  1^3 

308 

I-.L-hl 

leucurus,  Microtus,  596,  606 
leucurus,  Peromyscus,  386,  398 
leucurus,  Phaiomys,  618 
leucurus,  Phyllotis,  453,  455 

levernedii,  Microtus,  596,  (112 
levipes  group,  Reithrodontomys,  378,  383 



Icvipes,  Mclomys,  228 
Icvipes,  Oryzomys,  345,  352 
levipes,  Peromyscus,  396 
levipes,  Reithrodontomys.  383 
levis,  Microtus,  596,  608 
levis,  Phenacomys,  583 
liberiae,  Cricctomys,  289 
libonotus,  Kothenomys,  576 
libycus  Rroup,  Merioncs,  527,  528,  530 
libycus,  Mcriones,  528,  529.  530>  533. 
lichtensteini,  Pitymys,  624 
limatus,  Phyllotis,  453,  454 
limbatus,  Rattus,  213 
limicauda,  Melomys,  231 
limicola,  Reithrodontomys,  380 
limitaris,  Golunda,  267,  268 
limitis,  Clethrionomys,  573 
LIMNOMYS,  33,  42,  148,  295.  300 
limnophilus.  Microtus,  615 
limpopoensis,  Rattus,  213 
Hmpopoensis,  Saccostomus,  286 
limpopoensis,  Tatera,  518 
linduensis,  Rattus,  185 
lineatoaffinis,  Arv'icanthis,  126 
lineatus,  Dendromus,  307,  309 
iineatus,  Rhabdomys,  134 
lineolatus,  Pseudomys,  223 
ling,  Rattus,  162,  171,  192,  220 
lingensis,  Rattus,  171,  198 
linulus,  Lemniscomys,  130,  133 
liodon  group,  Tatera,  513,  516 
liodon,  Tatera.  511,  512,  513,  ';i6 
LIOTOMYS,  318,  325,  326 
listeri,  Rattus,  171.  201 
listoni,  Millardia,  138 
littledalei,  Parotomys,  326 
Ittoralis,  Meriones,  536 

littoralis,  Ar\'icola,  630 
littoralis,  Grammomys,  106 
littoralis,  Melomys,  231 
littoralis,  Microtus,  603 
littoralis,  Neotoma,  472 
littoralis,  Sigmodon,  464 
littoralis,  Tatera,  518 
littoreus,  Rattus.  192 
lixa,  Gcrbillus,  502,  503,  506 
lobcngulac,  Tatera,  513,  517 
localis,  Rattus,  201 
lockwoodi,  Graomys,  450,  451 
lomitensis,  Oryzomys,  357 
longicauda,  Alticola,  580 
longicaudatus,  Cricetulus,  432 
longicaudatus.  Dendromus,  310 
longicaudatus  group,  Cricetulus,  432 
longicaudatus  group,  Notomys,  266 
longicaudatus  group.  Rattus.  166 
longicaudatus,  Hapalomys,  80 
longicaudatus.  Irenomys,  457 
longicaudatus,  Mystromys,  445 
longicaudatus,  Notomys,  264.  265,  266 
longicaudatus,  Oryzomys,  345,  352 
longicaudatus,  Rattus.  171,  208 
longicaudus,  Gcrbillus,  508 
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longicaudus  group,  Microtus,  587,  591,  593, 

603 

longicaudus  group,  Phenacomys,  583,  584 
longicaudus,  Lenomys,  84 
longicaudus,  Microtus,  603 
longicaudus,  Onychomys,  405 
longicaudus,  Phenacomys,  583,  584 
longicaudus,  Reithrodontomys,  378,  380 
longiceps,  Meriones,  528,  529,  533 
longifrons,  Meriones,  529,  530,  535 

longipes,  Malacomys,  236 
longipes,  Meriones,  535 
longipes,  Onychomys,  404,  405 
longipilis,  Akodon,  410,  416 
longipilis,  Microtus,  598 
longipilis,  Rattus,  207 
longirostris,  Microtus,  599 
longmani,  Hydromys,  299,  300 
ionnbergi,  Sigmodon,  464,  467 
LOPHIOMYIDAE,  2 
LOPHUROMYS,  10,  21,  32,  41,  45,  56,  59, 

66,  239,  260,  276,  294,  317,  330 
lophurus,  Peromyscus,  398 
lordi,  Bandicota,  278,  279 
lorentzii,  Meiomvs,  228 
LOREXTZIMYS,  9,  29,  35,  42.  60.  295 
lorenzi,  Taterillus,  522 
loriae,  Pogonomys,  81,  82 
loringi,  Clethrionomys,  568,  573 
loringi,  Thallomys,  146 
losea,  Rattus,  158,  171,  173 
lotipes,  Rattus,  192 
louisae,  Acomys,  272,  274 
lovati,  Dendromus,  307,  311 
loveridgei,  Steatomys,  311,  312 
loveridgei,  Tatera,  519 
lowei,  Gcrbillus,  502,  504 

lowei.  Mylomys,  120 
lowei,  Taterillus,  520,  521 
lucas,  Rattus,  203 
luch,  Microtus,  596,  612 
lucia,  Tatera,  513,  516 
luciae,  Megalomys,  360 
lucida,  Neotoma,  478 

lucidus,  Microtus,  606 
lucifrons,  Reithrodontomys,  383 
luctuosus,  Arvicanthis,  124 
lucullus,  Rhipidomys,  364,  365 

ludovicianus,  Pedomys,  621 
lugens  group,  Thomasomys,  368,  369 
lugens,  Rattus,  181 
lugens,  Thomasomys,  367,  368,  369 
lukolelae,  Rattus,  209 
luiuae,  Lemniscomys,  132 
luluae,  Pelomys,  129 
lunaris,  Dendromus,  308 
lunaris,  Hybomys,  136 
lusitanicus,  Mus,  243,  246 

lusitanicus,  Pit\mys,  622,  625 
luta,  Rattus,  203 
luteiventris,  Rattus.  186 
luteogaster,  I.ophuromys,  263 
luteolus,  Gcrbillus,  502,  505 
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uteolus,  Parotomys,  326 
uteolus,  Rattus,  200 
uteolus,  Reithrodontomys,  3S2 
utescens,  Akodon,  411 
utescens,  Ellobius,  639.  640 
utescens,  Holochilus  or  Rattus,  463 
utescens,  Mylomys,  120 
utescens,  Phyllotis,  453,  454 
uteus,  Cricetomys.  289,  291 
uteus,  Gerbillus,  502,  506 
uteus  group,  Lagurus,  633,  634 
uteus,  Lagurus,  633,  634 
uteus,  Peromyscus,  391 
uticola,  Rattus,  171,  192 
utillus,  Melomys,  227,  228,  230 
utosus,  Grammomys,  105,  106 
utreolus.  Rattus,  154,  166.  171,  20S.  221 
utrilla,  Hydromys.  299 
uxuriosus,  Rattus,  179 
uzonicus.  Rattus,  154,  159.  i^o,  171,  iQO 
ycaon.  Meriones,  529,  53°.  53^ 
ydius,  Microtus,  596,  598,  607 
ynesi,  Lemniscomys,  130,  132 
ynesi,  Mus,  247 

mabalus,  Rattus,  199 
maccalinus,  Tatera,  517 

macconnelli,  Or\'Zomvs.  34s.  3=^2 
macconnelli.  Thomasomys;367,  37 1 
macculus,  Lemniscomys,  130.  133 
macfarlani,  Microtus,  601 
macgillivrai,  IVIicrotus,  596,  612 
mackenziei,  Rattus,  151,  161,  164,  171,  204 
mackenzii,  Phenacomys,  584 
mackiUigini,  Gerbillus,  502,  503.  506 
maclean,  Apodemus,  95,  99 
macleari  group,  Rattus,  156,  172 
macleari,  Rattus,  151,  154,  156,  171,  172.  21S 
macmillani,  Grammomys,  105 
macmillani,  Rattus,  171,  180 
macrocephalus  group,  Tachyonctes,  493 
macrocephalus.  Tachyoryxtes,  493 
macrocercus,  Oryzomys,  352 
macrocranius,  Microtus,  596,  608 
macrodon.  Ondatra,  637 
macrolepsus,  Rattus.  171,  213 
macronyx,  Notiomys,  424,  423 
macropus,  Bandicota,  280 
macropus,  Microtus,  597 
macropus,  Notomys,  265 
macropus,  Peromyscus,  401 
macropus,  Tatera,  512,  514 
macropus,  Uromys,  233,  234 
macrorhinus,  Peromvscus,  3Q0 
MACROTARSOMVS,  30,  4S1.  485 
macrotis,  Alticola,  579.  580 
macrotis,  Neotoma,  471,  477 
macrotis,  Xotonnys,  265 
macrotis,  Onychomys,  405 
macrourus,  Pogonomys,  81,  82 

MACRUROMYS,  g,'  29.  -^y,  41.  ̂ o,  ̂ b,  66, 
75.  259,  260,  295 

macrurus  group,  Mesembriomys,  117 
macrurus,  Mesembriomys,  117 
macrurus.  Microtus,  596,  603 
macrurus,  Rhipidomys,  364,  365 

maculatus.  Apodemus,  102 
maculatus.  Mus,  243 

maculipectus,  Rattus,  197 
maculiventer,  Oryzomys,  344.  345,  349 

maculosus,  Lemniscomys,  132 
madrensis,  Neotoma,  475 
madrensis,  Peromyscus,  386,  396 
maerens,  Rattus,  181 
magalakuini,  Aethomys,  145 
magdalenae.  Nectomys,  362,  363 
magdalenae,  Oryzomys,  351 
magdalenae,  Peromyscus.  392 
magellanicus,  Onzomys,  345,  352 
magister,  Phyllotis.  453,  454 

magnirostris,  Rattus,  183 
magnus,  Rattus,  171,  204 
mahomet,  Mus,  243,  252 

r,  Apodemus.  95,  loi 
r,  Apomys,  225 
r,  Arvicanthis,  124 

jor,  Beamvs,  283 
Chiropodomys,  85,  86 
Dendromus,  307,  308 

Lophuromys,  262 
Macruromys,  260 
Microtus,  594,  615 
Peromyscus,  386,  396 
Pogonomvs,  83 
Rattus.  1S4 
Rhabdomys,  134 

jor,  Sigmodon   465 
jor,  Thamnomys.  104 Eliurus,  76 

jori,  Pitymys,  621,  622,  623 
jusculus,  Apodemus,  98 

makensis.  Rattus.  171,  177 
malabarica.  Bandicota,  278,  280 
MALACOMYS.  9,  21.  32,  40.  ss.  70,  123, 

235,  2:;7 

MALACOTHRIX,  2,  9,  22,  30=;,  306,  307, 
313 

malaisia,  Rattus.  173 
malawali.  Partus,  196 
malcolmi,  Microtus,  596,  610 
malkensis.  Otomys,  322 
malleus.  Otomvs,  320 
MALLOMYS,  9,  17.  28,  33.  38,  46,  49,  65, 

79,  III,  112,  293 
malyi,  Microtus,  606 
mambatus,  Pogonomys.  Si,  83 
mamorae.  On^zomys,  345.  358 
manchu,  Mus,  243,  247 

manchuricus,  Cricetulus,  432 
mandarinus  group,  Microtus.  555.  5S7,  590. 

591. 593. 594.  ̂ Hi  ̂ n 
mandarinus,  l\Iicrotus,  596.  614 
mandus,  Rattus,  194 
manei,  Mus,  243,  245 

mangalumis,  Rattus,  179 



manicalis,  Rattus.  198 
manicatus,  Rattus,  166,  171,  207 
maniculatus  Rroup.  Peromyscus,  389 
maniculatus,  Pcromyscus,  368,  389 
maniculatus,  Rattus,  183 
manipulus,  Rattus,  151,  154.  164,  171,  204 
manoquarius.  Rattus,  187 
mansalaris,  Rattus,  203 
mantchuricus,  Apodemus.  95,  102 
mantt'ufeli,  Aethomys,  143 
manteufeii.  I^mniscomys.  131 
manteufoli,  Lophuromys,  262,  263 
manuselae,  Rattus,  171,  183 
maorium,  Rattus,  171,  187 
maputa,  Tatcra,  520 
mara,  Rattus,  182 
marakovici,  Dolomys,  585 

maranonicus,  Or\'2omys,  355 
marcarum,  Hesperomys,  447 
mnrcosensis,  Neotoma,  476 
margarettae,  Haeromys,  236 
marKarettae,  Lophuromys,  262 
marKaritae,  Peromyscus,  391 
marginiae,  Meriones,  534 
mariae,  Gerbillus,  502,  503,  506 
mariae,  Meriones,  536 
mariae,  Pit^Tnys,  622,  625 
marica,  Eligmodontia,  449 
marica,  Mus,  243.  251 
marica,  Vandeleuria,  87 
mariepsi,  Otomys,  321 
marikquensis,  Rattus,  171,  213 
marinus,  Rattus,  171,  193 
marinus,  Reithrodon,  45S,  459 
mariposae,  Microtus,  600 
mariposae,  Peromyscus,  387 
maritimus,  Phyllotis,  453 
marmosa,  Hapalomys,  81 

marmosurus,  On.-2omys,  345,  358 
maimosurus,  Ranus,  159,  171,  189,  216,  219 
MARMOTA,  43 
AURMOTOPS,  43 
martinensis,  Neotoma,  474 
martinensis,  Peromyscus,  392 
martinoi,  Pit>Tnys.  624 
martirensis,  Neotoma,  478 
martirensis,  Peromyscus,  386,  397 
marungensis,  Ocnomys,  119 
masae,  Rattus,  203 
mascotensis,  Sigmodon,  464,  465,  466 
mashona.  Otomys,  320,  323 
mashonae,  Saccostomus,  284,  285 
mashonae,  Tatera,  513,  517 
massagetes,  Meriones,  536 
massaicus,  I^mniscomys,  130,  132 
massaicus,  Mylomys,  120 
mastacalis.  Rhipidomvs,  36s 
MASTACOMYS,  10,  30,  32,  41,  45,  57.  tb, 

266.  285 

ALASTOMYS,  35,  40,  149,  168,211,  294 

matrensis,  Pit\'mys,  623 
matschiei,  Mus,  253 
matlensis,  Nectomys,  362,  363 
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matthaeus,  Rattus,  203 
mattogrossae,  Or\zomys,  355 
mauncnsis,  Stcatomys.  312 
maurus,  Rattus,  171,  183,  209 
maxeratis,  Meriones,  534 
maxi,  Rattus,  189 
maximowiczi,  Microtus,  616 
maximus,  Otomvs,  320,  324 
M.\XOMYS,  37,  149,  163 

mayapahit,  Rattus,  171,  202 
mayensis,  Or>'zomys,  354 
mayeri,  Lenomys,  84 
mayeri,  Melomys,  227,  228,  232 
mayonicus,  Rattus,  186 
mayori,  Coelomys,  235 
mazama,  Clethrionomys,  572,  573 

meamsi,  Ar\icanthis,  125 
meamsi,  Lemniscomys.  132 
mearnsi,  Limnomys,  295 
meamsi,  Neotoma,  472 
mearnsi,  Peromyscus,  386,  394 
meamsi,  Saccostomus,  286 
meator,  Mus,  249 
medicatus,  Aethomys,  143 
mediocris,  Rattus,  205 
medioximus,  Synaptomys,  560 
medius,  Dasymys,  121,  122 
medius,  Graomys,  450,  451 
medius,  Microtus,  613 
medius,  Or\zomys,  344,  352 
medius,  Peromyscus,  386,  390 
medius,  Rattus,  171,  173 

meeki,  Hyomys,  1 1 1 
meeki,  Melomys,  22S 
megacephalus,  Peromvscus,  39s 
MEGADONTOMYS.  384.  385.  401,  408 
MEGALOMYS,  S,  24.  338,  359 
megalonyx  group.  Notiomys,  423,  425 

megaIon>-x,  Notiomys,  424.  425 

megalops  group,  Perom>'scus,  368,  400 
megalops.  Peromyscus,  386,  400 
megalotis.  Acomys,  273 
megalotis  group.  Reithrodontomys,  379 
megalotis,  Notomys,  265 
megalotis,  Peromyscus,  397 

megalotis.  Reithrodontomys.  380 
mehelyi.  Micromys,  91 
mehelyi,  Microtus,  614 
meihsiensis,  Cricetulus.  435 

mejiae,  Peromyscus,  388 
mekisturus,  Peromyscus,  398 
mekongis,  Rattus,  171,  195 
melampus.  .\kodon,  416 
melanius,  Crunomys,  258,  259 
melanius,  Nectomys,  362,  363 
melanius.  Phyllotis,  453,  454 

melanocarpus,  Peromyscus,  400 
mclanogastcr,  Eothenomys,  575.  576 

mclanogastcr  group,  Eothenomvs,  576 
MELANOMYS,  340,  341.  344.  356.  361,  408 
mc!anophr>s  group,  Peromyscus,  386,  398 
meIanophr>s,  Onychomys,  404 
melanophrys,  Peromyscus,  398 
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lllus 
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m.iaiM.tis.  Dcndronius.  307,  309 
imlanotis  yroup.  OryEomys,  344.  347 

mrlanotis.  ()r\-zomys.  345.  347 
melanotis,  Peromyscus,  386,  393 
melanotis.  Phyllotis,  453 
melanotis,  Sigmodon,  466 
melanotus,  Rattus,  208 
melanura,  Neotoma,  472 
melanurus,  Carpomys,  108 

melanurus  group,  Carpom)'s,  108 
melanurus,  Meriones,  529,  533 
melanurus,  Peromyscus,  400 
melanurus    Pithechelr,  109 
melas,  Neotoma,  473 
MELASAIOTHRIX.  10,  19,  3t.,  42,  ho,  294 
melibeus.  Conilurus.  114 
meljcertes,  Hydromys,  299,  300 
meiicus,  Melomys,  228,  231 
melinogaster,  Rattus,  196 
melieus,  Oryzomys,  35S 
melli,  Rattus,  201 

MKLOMYS,  9,  29,  36.  -{7.  40.  =^4.  71.  22s. 
226,  227,  230.  233 

meltada  yroup,  Millardia,  1  -^8 
meltada,  Millardia,  138 
melvillensis,  Mesembriomys.  117 
melvilleus,  Rattus,  165,  166.  171,  206 
mengurus,  Rattus,  196 
mcngkoka,  Rattus,  185 
mentawi,  Rattus.  179 
mentosus,  Rattus,  171,  194 
mergens,  Ondatra,  637 
meridensis,  Akodon,  414 
meridensis,  Oryzomys,  340,  344,  345.  350,  352 
meridianus  group,  Merlones,   525,  527,  530. 

,535 
meridianus,  Meriones,  529,  531,  535,  537 
meridianus,  Microtus,  596,  608 
mcridionalis,  Arvicola,  630 
meridionalis,  IVIicromys,  90 
meridionals,  Rhabdomvs,  134 

MKRIONKS,  7,  12,  19.'  23.  75.  33i.  45^,  4^8. 500,  501,  511,  524,  525,  52S.  530,  532. 
537.  538.  530 

merri.mi,   Peromyscus.  387 
mtTri;imi.  Rcithrodontomvs,  379 
mevmus.  Riittus.  17S 
MK.SKMHRIOMYS.  9.   28.  32,   33,   34.   38. 

49,  64,  114,  116.  222 
MKSOCRICHTLS.    s,    u.    330,    :;3S,    428. 

429,  43'>.  4-^1 misonulas,  Dendromus,  307,  30S 
mcsonu-las,  Peromyscus,  394 
Mi:S(iSPA!.AX,  S46 
mcssMin,.,    Drn.lK.mus,  307.  30S 

mcbsuiiu..,  i)\\/-'jmys,  345,  355 
metallicola,  Peromyscus,  395 
mexicana  group,  Neotoma,  470.  474 

mexicana,  Neotoma,  471,  474 

mexicanus  group,   Microtus,   587,    591.   593, 
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mexicanus  group,  Peromyscus,  386,  399 
mexicanus  group,  Reithrodontomys,  379 
mexicanus,  Microtus,  590,  596,  604 
mexicanus,  Oryzomys,  345 

mexicanus,  Peromyscus,  386,  399 
mexicanus,  Reithrodontomys,  378,  383 
mial,  Microtus,  596,  612 
MIC ATI.AMVS,  40,  149,  170,  171,  213 
mil  li.i.  I. rill,  Notiomys,  424 

i.iKli]L.tiKn  1..  Peromyscus,  386,  301 
uhlIiiuh,  Aiicrotus,  591,  596,  611 
microbullatus,  Rattus,  190,  217 
microcephalus,  Microtus,  598 
MICRODILLUS.  7,  23,  498,  499,  510 
MICRODIPODOPS.  523 
microdon,  Apomys,  225 
microdon,  Cricetulus,  432,  435 

microdon.  Rattus,  171,  198,  211 
niicrodnii,  Reithrodontomys,  384 
micrcidoii,  Sigmodon,  46!^ 
MICROMVS.  9.   10.   17^  31,  33,  34,  38,  47, 

63,  85,  86,  89 micronesiensis,  Rattus,  187 
micropus,  Lemniscomys,  130,  132 
micropus,  Microtus,  600 
micropus,  Neotoma,  471,  472 
micropus,  Phvllotis,  453,  455 

MICRORYZbMYS,  340.  341.  342.  343.  356, 

408 

MICROTI,  7,  ̂ si,  S6s 
MICROTINAK,  6,  541,  544,  548 
microtinus,  Zygodontomys,  408,  417,  418 
microtis,  Apodemus,  98 
microtis,  Cricetomys,  290 
microtis,  Notiomys,  424 
microtis,  Oryzomys,  355 

microtis,  Rhipidomvs,  364,  365 

MICROTUS,   7,    i'3,    16,    19/28,  409,   550, 
555.  582,  583,  586,  592,  596,  597,  616, f)i8,  620,  627 

MICROXUS,  8,  26.  333.  406,  419,  485 
micruros,  Microtus,  607 
MICRCRUS.  621.  622 
MICTOMYS.  558,  559.  560 
middendorffi  group,  Microtus,  595,  614 
middendorffi,  Microtus,  587,  590,   591,  592, 

595.  506,  614 middendorffi,  Myopus,  561 
migratorius,  Cricetulus.  429,  432,  433 
migratorius  group,  Cricetulus,  432,  433 
migratorius,  Lagurus,  634 
migratorius,  Lemmus,  564 
mikado,  Clethrionomys,  567,  568,  571 
miletus,  Hothenomys,  576 
miliaria,  Tatera,  513,  518 

miliardi,  Dacnomvs,  140 

MILLARDIA.  9,'  10,  17.  35,  39,  51.  74.  137, 

293 

niilieri,  Oryzomys,  358 

milleri,  Reithrodontomys.  384 
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milleri.  Rhipidomys,  366 
milletti,  Rattus,  171,  201 

millictns  group,  Microtus,  594,  614 
millicens,  Microtus,  587,  590,  591,  592, 

596,  614 
MIMOMYS,  583 
mimula,  L«K(;adina,  256 
mimulus,  Gerbillus,  502,  503,  505 
mimus,  Microxus,  419,  420 
minahassae,  Haeromys,  236,  237 
mincae,  Or>'zomys,  358 
mindanensis,  Rattus,  171,  182 
mindorensis,  Rattus,  171,  183 
miniatus,  Micromys,  90 
minimus,  Micromys,  go 
minimus,  Mus,  251 
minimus,  Sigmodon,  466 
minnesotae,  Peromyscus,  394 
minnie,  Pseudomys,  223,  224 
minor,  Arvicanthis,  124 
minor,  .\rvicola,  630 
minor,  Clethrionomys,  568 
minor,  F.Iiurus,  76 
minor,  I-€mmus,  564 
minor,  Mus,  243 

minor,  Myospalax,  546,  548 
minor,  Pedomys,  620,  621 
minor,  Pelomys,  128.  129 
minor,  Rattus,  192,  209 
minous,  Acomys,  272,  273 
minuscula,  Tatera,  512,  513,  515 
minusculus,  L«mmus,  564 
minusculus,  Rcithrodontomys,  383 
minutoides,  Kroup,  Mus,  241,  242,  251 
minutoides,  Mus,  243,  2^1 
minutus,  Gerbillus,  504 
minutus,  Micromys,  90 
minutus,  Oryzomys,  343,  345,  356 
minutus,  Steatomys,  311,  312 
mirae,  Tylomys,  373 
misionaiis,  Oxvmycterus,  421 
MISOTHKRMUS,  556,  557 
missippicnsis,  Peromyscus,  395 
missouriensis,  Onychomys,  404 
mitchelli  group,  Notomvs,  265 
mitchelli,  Notomys,  265 
mitchelli,  Tatera,  517 
miurus,  Hesperomys,  447,  448 
miurus,  Microtus,  593,  602 
mixtus,  Melomys,  231 
mizurus,  Oryzomys,  345,  352 
nloae,  Hydromys,  300 
niochae,  Irenomys,  457 
modvsta,  Vandeleuria,  87 
modestior,  .\kodon,  410,  416 
modestus,  Microtus,  596,  598 
modestus,  Mus,  243 
modestus,  Oryzomys,  352 
modestus.  Rcithrodontomys,  378,  382 modestus.  .Scapteromys,  487 
modicus,  Rhipidomys,  364,  365 
moerens,  Akodon,  410,  416 
moerens,  Oenomys,  118,  119 
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moercx,  Oryzomys,  345,  349 
moggi,  Thallomys,  147 
mogolloncnsis,  Microtus,  604 
mogrebinus,  Mus,  247 
mohavensis,  Microtus,  601 
mohavensis,  Neotoma,  477 
mohri,  Mus,  246 

moi,  Rattus,  155,  163,  171,  197 
molestus,  Oryzomys,  346 
mollessonae,  Clethrionomys,  570 
mollicomulus,  Rattus,  185 
mollicomus,  Rattus,  185 
molliculus,  Rattus,  171,  173 
mollipilosus,  Oryzomys,  344,  352 
moUipilosus,  Pogonomys,  82 
mollis,  Akodon,  410,  411 
mollis,  Melomys,  227,  228 
mollis,  Phyllotis,  454 
mollis,  Rattus,  205 
mollissimus,  Mus,  244 
mollissimus,  Rhipidomys,  365 
molopensis,  Malacothrix,  314 
molopensis,  Parotomys,  326 
molopensis,  Thallomys,  147 
molossinus,  Mus,  243,  248 
moluccarius,  Rattus,  180 
mombasae.  Tatera.  513,  515 
moncktoni,  Crossomys,  302 
moncktoni,  Melomys,  227,  228,  229 
mondraineus,  Rattus,  166,  171,  207 
mongol,  Microtus,  596,  613 
mongolicus,  Microtus,  596,  610 
mongolium,  Mus.  243,  247 
monochromus,  Thomasomys,  371 
monochroura,  Neotoma,  477 
monstrabilis,  Neotoma,  476 
montanus,  Acomys,  274 

montanus,  Dasymys,  121,  122 
montanus  group,  ]\Iicrotus,  587,  593,  599 montanus,  Microtus,  599 
montanus,  Phyllotis,  453 

montanus,  Rattus,  171,  180 
montanus,  Rcithrodontomys.  379 
montanus,  Tatera,  517 

montebelloi,  Microtus,  596,  610 
montensis,  Akodon,  410,  411 
montezumae,  Neotoma,  473 

monticola,  Ar\-icola,  630,  632 
monticola,  Oryzomys,  356 
monticola,  Tatera,  513,  514 
monticolaris,  Thallomys,  146,  148 
monticolus,  Neusticomys,  484 
monticularis  group,  Petromvscus,  316 
monticularis,  Petromyscus,  316 
montipinoris,  Peromyscus,  397 
montis,  Rattus,  171,  208 
montosa,  Alticola,  578,  579 
montosus,  Microtus,  615 
mordax,  .\r\icanthis,  124,  125 
mordax,  Bandicota,  278.  280 
mordax,  Euneomys,  460 
mordax,  Microtus,  591,  596,  603 
mordax,  Notomys,  265 
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mordax,  Rattus.  171.  205 
mordicus,  Maslacomys,  266,  267 
moreni,  Eligmodontia,  449 
morgani.  Eligmodontia,  449 
morio,  Rattus,  171,  209 
morosus,  Microtus,  597 
morulus.  IVIyopus,  561 
moriingensis.  liandicota,  279 
MOSCHOMVS.  T,^q 

MOSellol'HoKOMYS.  ^^9 

moshc^h,  RhabJumys.  134  ' mosquensis,  Apodemus,  95,  98 
muansae,  Arvicanlhis,  126 
muansae,  Rattus,  175 
muansae,  Tatera,  515 
muanzae,  Steatomys,  311,  312 
mucronatus,  Eothenomys,  576 
muhlisi,  Microtus,  609 
mullah,  Acomys,  272,  274 
mulleri  group,  Rattus,  159,  1S7,  217 
mulleri,  Rattus,  151,  161,  171,  187 
mullulus,  Rattus,  171,  204 
multiplex,  Pitymys,  622,  623 
multiplicatus,  Uromys,  233,  234 
munchiquensis,  Oryzomys,  355 
muralis.  Mus.  243,  244 
murchac.  Or>zomys,  353 
Ml'RES.  9,  79 
ML  RICULUS,  9.  21.  33.  41,  55,  67.  75.  239 
munculus,  Gerbillus,  502,  503,  506 
munculus.  Hesperomvs,  447,  448 
MLRIDAE,  1 
murici,  Microtus,  593,  bo2,  61  s 
munlla.  Mus,  243:250 
munllus.  Hesperomys.  447.  448 
munna,  Tatera,  514 
MURINAE.  9,  30,  42 
murinus,  Cricetulus.  433 
munnus,  Ellobius,  640 
murinus,  Melomys,  22S,  230 

murinus,  Pseudohydrom\"s,  304 
murinus,  Pseudomys,  223 
murmus,  Sciunllus,  220 
murrayi,  Rattus.  171,  207 
MUS.  9,   10,   18,  21.  31.  34.  41.  44.  54.  55, 

67.    139.    168,    169,   235.   239.   240,   242, 

243,  254,  255.  261,  284' musavora,  Melomys.  23c 
muscalis,  Melomvs.  227.  22S.  230 
MUSCARUINIDAK.  2.  317 
muscardinus.  Rattus?.  214 
musculoidts.  Mus.  242.  24^.  232 

musculoides,  Peromyscus.  386,"  395 musculinus.  Hcspt-romys.  447,  448 
musculus,  Apumys,  225 
musculus,  Baiomys,  402 
musculus  group,  Mus.  241,  242,  243 
musculus,  Mus,  240.  242,  243 
musignani,  Arvicola,  630,  633 
musschenbroeki  group,  Rattus,  195,  218 
musschenbroeki,  Rattus.   162,   171.   195,  217, 

218.    219 

mustelinus.  Rcithrodontom\s    382 

mustersi,  Microtus.  58^.  5(>().  607 
mustersi,  Pitvmvs,  622 

MYCTEROMYS,  9,  iK.  ■?:;.  41.  ̂ ^,  (>j    73 

254  
--  -- 

MYLOMYS,  9,  20,  33,  39.  42.  50.  57,  68, 
119,  130.  136,  266,  267 

MYODES.  561 
myoides,  Peromyscus,  389 
mvoides,  Xeromvs,  304 

MYOMYS.  3s,  40,  149,  168,  210 
MYOPUS.  6,  12.  q=;i,  3S9.  560 

MYOSPAI.ACINAE,  6.' 541 MYOSPALAX.  2.  3.  6.  II.  45,  I'M,  330.  541, 

545.  547 
myospalax  group.  Myospalax,  544,  546,  54S 
myospalax,  Myospalax.  541,  545.  546,  548 
mvosura,  Nesokia.  282 
MYOTALPA,  541.  546 

mvothrix,  Golunda,  267,  268 
MYOTOMYS,  318,  319,  320 

myoxinus,  Eliurus,  76 
mystacalis,  Dendromus,  307,  310 

mystacinus,  Apodemus,  93.  95,  (>(> 
mystacinus  group,  Apodemus,  9^ 
mystacinus,  Microtus.  596.  607 
mystacinus,  Mus,  246 

mvstax,  Calomvscus,  40  "^ 

MYSTROMYS.  8.  23,  3^15.  316.  331.  339,  444 

nagarum,  Mus,  243.  249.  250 
nageri,  Clethrionomys.  568,  569 

nageri  group,  Clethrionomys,  565,  56-^,  572 

nairobae,  Ar\"icanthis,  124,  126 
nairobae,  Dendromus,  310 
naivashae,  Mus,  250 
naivashae,  Tachyoryctcs,  493,  496 

namaquensis  group,  Thallomys,  147 
namaquensis,   Thallomys,   32.   74.    142,    146, 

i47i  223 
namibensis,  Parotomys,  326 
namibensis,  Rhabdomvs,  133 
nancillus,  Gerbillus,  501.  502,  307 

nancillus  group.  Gerbillus.  so-?,  so" NAXNOMYS.  240 

nanschanicus.  Alticola,  380 
nanus,  Gerbillus.  502,  503,  305 
nanus,  Holochilus,  462 
nanus,  Microtus,  596,  600 
nanus,  Pseudomys,  223,  224 
narbadae,  Rattus,  171.  176 
narboroughi,  Oryzomys.  345,  359 

nasica,  Akodon,  412 
naso,  Arvicanthis,  124 

naso,  Lophuromys,  261,  262,  263 
naso,  Melasmothrix,  294 
naso.  Melomys,  228 
naso.  Uromys,  233,  234 
nasuta,  Microtus,  598 

nasutus,  Oxymycterus,  421.  422 
nasutus,  Peromyscus,  397 
nasutus,  Rattus,  203 
ir-Ualcnsis.  Otomys,  324 



natalensis,  Rattus,  212 
natalensis,  Steatomys,  313 
natalensis,  Tatera,  520 

natator,  Or\-2omys,  345 
nativittatus  group,  Rattus,  156,  172 
nativittatus,  Rattus,  151,  153,  154,  156,  171, 

172,  226 
natroncnsis,  Pachyuromys,  524 
nauticus,  Hydromys,  299,  300 
navaho,  Microtus,  604 
navigator,  Apodcmus,  95,  roi 
navus,  Neotoma,  475 
navus,  Oryzomys,  355 
ndolae,  Tatera,  513,  518 
NEACOMYS,  8,  24.  336,  360,  485 
neavei,  Mus,  243,  252 
neavei,  Tatera,  513,  516 
nebrasccnsis,  Peromyscus,  386,  391 
nebrascensis,  Reithrodontomys,  380 

nebrodensis,  Pit>'mys,  622,  624 
NECTOMYS.  8.  24.  329.  337,  34i.  344.  35'. 

361,  426 
neglectus,  Cricetulus,  434 
negiectus,  Microtus,  596,  601,  612 
neglectus,  Rattus,  172,  180 
negrinus,  Rattus,  172,  186 
negrita,  Akodon,  410,  414 
negrito,  Akodon,  409,  410,  415 
nehringi,  Cricetus,  440 

nelsoni,  Dicroston>'x,  558 
nelsoni,  Neotoma,  473 
nelsoni,  Onzomys,  347 
nelsoni,  Peromyscus,  401 
nelsoni,  Reithrodontomys,  382 
nelsoni,  Xenomys,  484 
NELSONIA,  8,  28,  331,  333,  479 
NEMOMYS,  36,  92 
nemoralis,  Akodon,  416 
nemoralis,  Pit>Tnys,  626 
nemoralis,  Rattus,  172,  175,  176 
nemorivaga.  Bandicota,  278,  280 
NEOASCHIZOMYS,  550,  574,  641 
neobritannicus  group,  Cromys,  233 
neobritannicus,  Hydromys,  300 
neobritannicus,  Uromys,  61,  233 
neocenus,  Akodon,  409,  410,  413 
NEODON,   7,    14,    19,   554,   592,    594,   596, 

618,  620,  627 
NEOFIBER.  7,  16,  552.  635 
NEOTOMA,  2.  5,  8,  15,  27,  328,  331.  335. 

408,  469,  471,  479,  480,  484 
NEOTOMINAE.  479 
NEOTOMODON,  8,  27,  333,  334.  468 
neotomodon,  Nelsonia,  480 
NECTOMYS,  8.  27,  33  >,  333.  4S7,  479 
nericola,  Rattus,  175 
nerlcrus.  Reithrodontomys,  382 
nesiotes,  Acomys,  272,  273 
NESOKIA,   10.   II,   19,  32,  33,  41,  4s,  58, 

60,  61,  75.  277.  278,  280,  292 

NESOM^'S,  4,  5,  6,  8,  30,  329,  336,  375, 

488 nesophilus,  Microtus,  599 
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NESOROMYS.  9.  29,  36.  41.  50,  56,  66,  75 
258 

NESORYZOMYS,  340.  343.  359 
nestor,  Cricetulus,  432,  435 

neujukovi,  Microtus,  606 
nc'umanni,  Arvicanthis,  124,  126 
neumanni,  Rattus,  211 
NEUSTICOMYS,  481.  484 

nevadensis,  Microtus,  600 
nevadensis,  Neotoma,  476 

newera,  Golunda,  267,  268 
ne\\-toni,  Mesocricetus,  443,  444 
niadis,  Chiropodomys.  85 
nicaraguae,  Or>zomys,  352 
nicaraguae,  Peromyscus,  399 
nicefori,  Ichthyomys,  482 
nicefori,  Thomasomys,  367,  368 
nicoili,  Psammomys,  538 
nigellus,  Peromyscus,  387 
nigellus,  Rattus,  191 
niger,  Apodemus,  96 
niger,  Ar\icola,  632 
niger,  Cricetus,  440 
niger,  Mus,  243 
niger,  Notiomys,  425 
niger,  Ondatra,  637 
nigeriae,  Gerbillus,  502,  508 
nigeriae,  Lemniscomys,  130,  131 
nigeriae,  Taterillus,  520,  521 

nigra,  Microtus,  612 
nigrans,  IVIicrotus,  598 
nigrescens,  Baiomys,  402 
nigrescens,  Cricetulus,  433 
nigrescens,  Neofiber,  636 
nigrescens,  Reithrodontomys,  380 
nigrescens,  Rhombomys,  540 

nigribarbis,  Or\'Zomys,  352 
nigricans,  Arvicola,  632 
nigricans,  Cricetus,  440 
nigricans,  Mesocricetus,  443,  444 

nigricans,  Microtus,  611 
nigricauda  group,  Thallomys,  146 
nigricauda,  Tatera,  512,  513,  515 
nigricauda,  Thallomys,  146 
nigriculus,  Mesocricetus,  444 
nigriculus.  Peromyscus,  395 

nigridius,  Das\Tnys,  122 
nigrifrons,  Dendromus,  307,  310 
nigripes,  Lemmus,  562,  564 
nigripes,  Onzomys,  350 
nigrita,  Tatera,  513,  516 
nigritalus,  Apodemus,  loi 
nigrotibialis,  Tatera,  518 
niigitae,  Clethrionomys,  568,  572 
nikolskii,  Apodemus,  102 
nilagirica,  Vandeleuria,  87 
NILOPEGAMYS.  37.  42.  294 

niloticus,  Ar\'icanthis,  124 nimbosus,  Onzomys,  349 

ningpoensis,  Apodemus,  95,  102 
ninus,  Rattus,  172.  197 

niobe  group,  Rattus,  164,  165,  206 
niobe,  Rattus,  172,  206 
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nipak-nsis,  Mus,  243 
nitedulus.  Orvzoniys.  343.  33S 

nitela.  Rhipidinn\  s.  364. '366' nitela.  Thallomys,  146,  1^7 
nitellinus,  Nyctomys,  375 
nitidulus,  Mus,  243.  249 
nitidus,  Oryzomys,  345,  351 
nitidus,  Rattus,  172.  iSo 
ni\alis  group,  Alicrotus,  3S7,  5Q0,  3<>3,  3 

605 

nivalis,    Microtus,   5S9,    591,    392,    393,    5 

596,  605,  618 
nivarius,  Clethrionomys,  568,  372,  574 
niveipes,  Thomasomys,  367,  371 
niveiventer,  Rattus,  161,  172,  192,  220 
niveiventris,  Peromyscus,  386.  393 
niveiventris.  Rattus,  172,  210 
niveus,  Mus,  243 
nivicola,  Microtus,  605 
nogaiorum,  Meriones,  536 
nogaiorum,  Mus,  244 
nogalaris,  Phyllotis,  451.  432,  433.  434 
nolthenii,  Vandeleuria,  87 
norae,  Aethomys,  143 
nordenskioldi,  Microtus,  615 
norvegicus,  Clethrionomys,  568,  370 
norvegicus  group,  Rattus,  158,  165,  183 

nor\-egicus,  Lenimus,  362 
norvegicus,  Rattus.   151,   153,   154,   133,   i 

138,  159,  172.  183,  223,  233 
notatus,  Thomasomys.  367,  371 

notia,  Neotoma,  47 -^ 

NOTIOMYS,  2.  8",  26.   i6i,  330,  Z5-^  A 409,  421,  423,  461 
NOTOMYS,  2.  10,  30,  31,  32.  33,  41,  4S. 

68,  222,  263,  264,  327,  501 
nouhuysii,  Lorentzimys,  295 
novaeboracensis,  Microtus,  597 
novaeboracensis,  Peromyscus,  394 
novaehoUandiae,  Gyomys,  220,  221 
novaezelandiae,  Rattus,  175 
novarae,  Rattus,  iSi 
novosibiricus,  Lemmus,  362,  564 
nubahs,  Lemniscomys,  130,  131 
nubicus.  Acomys,  275 
nubila,  .^kodon,  410,  416 
nubilans,  Arvicanthis,  124,  123 
nubilus,  Acomys,  272,  274 
nubilus,  Otomys,  320,  322 
nubilus,  Taterillus,  520,  521 
nubiterrae,  Peromyscus,  389 
nucus,  Akodon,  410,  412 
nudicauda,  Neotoma,  474 
nudicaudus,  Lophuromys,  262,  263 
nudicaudus,  Tylomys,  373 
nudipes,  Dasymys,  121,  122 
nudipes.  Peromyscus,  386,  399 
nudoplicatus,  Mus,  243 
nuttalH,  Peromyscus,  385,  401 
nux,  Clethrionomys,  568,  571 
nyama,  Tatera,  512,  513,  515 
nyasae,  Dendromus,  307,  308 
nyasae,  Rhabdomys,  134,  135 

nyasae,  Tatera,  si 3,  518 
NYCTOMYS,  8,  2s,  los.  329,  336.  364.  372, 

373.374.485 nyikae,  Aethomys,  143,  144 
nyikae,  Dendromus,  307,  310 
nyikae,  Otomys,  320,  321,  322 
nyirensis,  Pitymys,  624 

oaxacensis,  Peromyscus,  396 
obensis  group,  Lemmus,  562.  364 
obensis,  Lemmus,  362,  364 
obesus,  Psammomys,  538 
obiensis,  Melomys,  228.  231 
oblitus,  Grammomys,  106 
obscura,  Ondatra,  637 
obscura,  Otomys,  323 

obscura,  Thomasomys,  369 
obscurior,  Oryzomys,  345,  357 

obscurus,  Akodon,  406,  410,  412 
obscurus,  Clethrionomys,  572,  574 
obscurus,  Cricctulus,  432 

obscurus,  Microtus,  596,  608,  614 
obscurus,  Rattus,  186 
obscurus,  Reithrodon,  459 
obscurus,  Reithrodontomys,  380 
obsoletus,  Rattus,  172,  180 
obtusirostris,  Zygodontomys,  41 S 
occidentaHs,  Arvicanthis,  124,  123 
occidentaHs,  Clethrionomys,  572.  374 
occidentalis,  Microtus,  602,  603 
occidentalis.  Neotoma,  471,  478 
occipitalis.  Ondatra,  637 
occanicus,  Peromyscus,  393 
OCHKTODON,  377 

ochr;icea,  Neotoma,  476 
ochracciventer,  Rattus,  172,  194 
ochraccus,  Clethrionomys,  368,  373 
ochraceus,  Grammomys,  106 
ochraceus,  Nectomys,  362 
ochraceus,  Peromyscus,  394 
ochrinus,  Oryzomys,  341,  345,  350 

ochrogaster,  Pedomys,  620 
ochrogaster,  Rhipidomys,  364,  365 
ochrognathus,  Sigmodon,  466 
OCHROMYS,  36,  40,  149,  171.  213 
ochropus,  Arvicanthis,  124 
ochropus,  Dendromus,  309 
OCHROTOMYS,  384,  385,  401 
o'connelli,  Oryzomys,  353 
octomammis,  Rattus,  193 

OECOMYS,  340,  341,  342,  357,  408 
oeconomus  group,  Microtus,   387,   391,   393, 

595,  601,  610,  613 
oeconomus,  Microtus,  591,  594,  596,  O13 
oenax,  Thomasomys,  367,  371 

OENOMYS,  9,  20,  33,  38.  46.  50.  h,S,  118, 128,  306,  315 

ognevi,  Apodemus,  102 
ognevi,  Arvicola,  631 
ognevi,  Clethrionomys,  568,  369 
ognevi,  Cricetulus,  434 

oKnevi,  Kllobius,  640 
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ognevi,  Lemmus,  564 
ohiensis,  Rattus,  172,  194 
okiensis,  Clethrionomys,  572 
okinavensis,  Rattus,  173 
oleracea^  Vandclcuria,  87 
olga,  Lemniscomvs,  130,  131 
OLIGORYZOMYS,  340,  342.  343.  344,  354 
olitor,  Eothcnomys,  575,  576,  577 
olitor  group,  Hothenomys,  576 
olivaceus,  Akodon,  410,  412 
oliviae,  Cricetomys,  289,  290 
olivinus,  Or\zomys,  345,  357 
olympicus,  Phenacomys,  584 
olympius,  Microtus,  606 

omoensis,  l*achvor\'ctcs,  495 
ONDATRA.  2/7,  16.  549,  550,  552.  635.  636 
oncida,  Microtus,  598 
oniscus,  Neodon,  619,  620 

oniscus,  Ory-zomvs,  345,  353 
ONYCHOiMVS;8,  15.  25,  328,  329,  339,  403 
operarius  group,  Microtus,  587,  593,  601 
operarius,  Microtus,  591,  6or 
opimus,  Rhombomys.  540 
opimus,  Steatomys,  313 
oralis,  Gcrbillus,  502,  507 
oralis,  Pseudomys,  223,  224 
oramontis,  Phenacomys,  583 
orangiae,  Mus,  252 
orangiae,  Steatomys,  313 
orbus,  Akodon,  409.  410,  415 
orbus.  Rattus,  172,  195 
orca,  Clethrionomys,  572,  573 
orcadensis,  Microtus,  595,  596,  610 
oreas,  Dendromus,  309 
oreas,  Microtus,  602 
oreas,  Peromyscus,  390 
oreas,  Thomasomys,  371 
oregoni  group,  Microtus,  587,  591 
oregoni,  Microtus,  596,  597 
oreigenus,  Phvllotis,  453,  454 

OREINOMY'S.  31S OREOMYS,  318 
oresterus,  Peromyscus,  391 
orestes,  Apodemus,  95,  loi 
orestcs,  Otomys,  320,  321,  323 
orientalis,  Akodon,  412 
orientalis,  Ellobius,  641 
orientalis,  Ichthyomys,  482 
orientalis,  Lemniscomys,  131,  132 
orientalis   Mus,  243,  244 

orientalis,  Pit>'mys,  623 
orientalis,  Rattus,  190 
orii,  Mus,  248 
orioecus,  Microtus,  612 
oris,  Oenomys,  118,  119 
orizabae,  Neotoma,  475 
orizabac,  Neotomodon,  469 
orizabae,  Peromyscus,  386,  399 
orizabae,  Reithrodontomys,  383 
omatutus,  Rattus,  187 
ornatus,  Oenomys,  118,  119 
orobinus,  Akodon,  410 
oroensis,  Oryzomys,  357 

orolcstes,  Neotoma,  478 
OROMYS.  35.  254 

orophilus,  Akodon,  410,  412 
orophilus,  Phenacomys,  583 
orthos,  Dasymys,  121,  123 
ORTHRIOMYS,  7,  28,  553,  583,  585.  5S6, 

or>cter,  Akodon,  417 
or>'zivora,  Oryzomys,  345 
orv'zivorus,  Micromys,  90 
ORYZOMYS.  5.  8.    14,  24,  328,   329.   330, 

331.  338,  340.  342,  343.  344,  345.  360. 
361.  364.  372,  373.  375.  376,  407.  408, 

426 

oscticus,  Microtus,  606 
osgoodi,  Cricetomys,  289,  291 
osgoodi.  Oryzomys,  342,  345,  358 
osgoodi,  Peromyscus,  391 
osgoodi,  Tatcrillus.  520,  521 
osilae,  Phyllotis,  453,  454 
osimensis,  Rattus,  193 

osoyoosensis,  Ondatra,  637 
otaria,  Tatera,  513 

otiosus,  Rattus.  188 
OTOMYIXAE,  7,  318 
OTOMYS,  7,  22.  115,  318,  320,  325 
OTONYCTOMYS,  8.  2s.  332.  485 

OTOTYLOMYS,  8.  25,' 329,  337.  373.  374 

376 

otteni,  Rattus,  185 
ottleyi.  Thomasomys,  369 
otus,  Clethrionomys,  570 
otus,  Reithrodontomys,  382 
ouangthomae,  Rattus,  184 
ouralensis,  Microtus,  613 
ouwensi.  Mus,  246 
ovamboensis,  Rattus,  212 
oweni,  Lemniscomys,  130,  131 
oweni,  Uranomys,  276 
oxianus,  Meriones,  534 

OXYMYCTERUS.  8,  26,  317,  330,  367.  419, 420 

ozarkium,  Peromyscus,  392 

pachycephalus,  Reithrodon,  459 
pachycercus,  Mus,  243,  247 
PACHYUROMYS.  7,  12,  498,  499,  522.  523 
pachyurus,  (Rattus),  214 
paciticus.  .\kodon,  410.  412 
pacificus,  Reithrodontomys,  383 
paeba.  GerbiMus,  502.  503,  508 
paedulcus,  Thailomys.  146.  147 

pagei,  Saccostomus,  285,  286 
pagensis.  Rattus,  200 
pahari,  Mus,  231,  242.  243,  249.  250 
palatina,  Neotoma,  473 
palatinus,  Or>zomys,  347 

palauanensis,  Rattus,  201 
palelae,  Rattus,  185 
palembang.  Rattus,  179 
PALLASIOMYS.  498,  525,  528 

pallescens,  Ar\*icanthis,  124,  126 
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Dendromus, 
llescens,  Mus,  246 
llescens,  Onychomys,  404 
llescens.  Peromyscus,  391 
llida.  Ondatra,  637 
llida,  Parotomys,  326 
lidior,  Apodemus,  95,  102 
[lidior,  Millardia.  138 
lidissimus,  Peromyscus,  386 
lidus,  Apodt-mus,  98 
lidus,  Dendromus,  310 
llidus.  Lagurus,  635 
lidus,  Melomys,  231 
llidus,  Meriones,  529,  534 
llidus,  Onychomys,  404 
lidus,  Phloeomys,  292,  293 
lidus,  Rattus,  172,  212 
lidus,  Reithrodontomys,  378 
lidus,  Rhombomys,  540 
lidus.  Sigmodon,  464 
iipes.  Apodemus,  98 

palmanus,  Orjzomys,  344.  353 
palmarius,  Peromyscus,  386.  395 
palmarum,  Rattus,  iSi 
palmeri,  Or\zomys,  345,  359 
palmipes,  Nectomys,  362,  363 
palmirae,  Or\zomys,  345,  353 
palnica,  Mus,  243,  249 
paludicola,  Microtus,  601 
paludosus,  Ar\icola,  630 
palustris  group,  Onzomys,  344.  345 
palustris,  Microtus,  598 

palustris.  Or\-zomys,  340,  345 
pamirensis,  Cricetulus,  434 
pamirensis,  Neodon,  619,  620 
pampanus,  Reithrodon,  458.  459 
pamparum,  Eligmodontia,  449 
pan,  Rattus,  172,  193 
panamensis,  Or>zomys,  345,  348 
panamensis,  Tylomys,  373 
panglima,  Rattus,  163,  172,  201 
panja.  Tatera,  513,  518 
pannellus,  Rattus,  181 
pannonicus,  Microtus,  612 
pannosus,  Rattus,  172,  181 
pantarensis.  Rattus,  186 
panya,  Rattus,  212 
papagensis,  Peromyscus,  388 
papuanus,  Uromys,  234 
paradoxus.  Microtus,  594,  607 
paraganus,  Or\zomvs,  345,  353 
PARlAHYDROMYS.   9.   30.   298.   299,   300, 

301 
PARALOMYS.  446,  448 
PARAMELOMYS,    36,    40,    54.    225,    226, 

227,  228 
paramensis,  Oxvmvcterus,  421,  422 
PARAMERIONES,  498,  501,  525.  528 529. 

531 
paramorum,  Thomasomys,  367,  371 
parasiticus.  Peromyscus,  395 
paricola,  Orvzomvs,  345,  358 
PAROTOMYS,  7,  23,  3i8\  319.  320,  325,  326 

parvidens,  Clethrionomys,  571 
parvidens.  Neotoma,  475 
par\ulus.  Micromys,  90 
parvulus,  Mus,  243 

parvulus,  Pitv'mys,  626 
parvus,  Apodemus,  96 
panus.  Microtus,  596.  607 
parvus.  Pithecheir,  log,  no 
par\us,  Steatomys,  312 
pascuus,  Pitymys,  625 
pasha.  Mus,  243,  252 

pasquieri,  Hapalomys,  80 
patrius,  Leggadina,  256 
patrizii,  Gerbillus,  504 

paulina.  Mus,  252 
paulus.  Baiomys,  402 
paulus,  Lemmus,  564 

pauper,  Rattus,  179 
paupera.  Golunda.  267,  268 
paupL-rrmius,  Lagurus,  635 
pavidus,  Peromyscus,  397 

payanus.  Rattus,  178 
pearcei,  Hybomys,  136,  137 
pecchioli,  Apodemus,  97 
pecilei,  Dendromus,  307,  310 
pectoralis,  Oryzomys,  345,  353 
pectoralis,  Peromyscus,  397 
pedester,  Aethomvs,  143,  144 

PP:D0MYS.  7.  16,  554,  596,  619,  620 
pedunculatus,  Laomys,  115,  ir6 
peeli,  Microdillus,  510 
peguensis,  Chiropodomys,  85 
pelagius,  Rattus,  172,  198 
pelandonius,  Pitymys,  622,  625 
pelerinus,  Meriones.  529,  533 

pellax,  Rattus,  172,  199 
pelliceus,  Arvicanthis,  124,  125 
pelliceus,  Microtus.  596,  611 
PELOMYS,  9,  20,  32,  33.  36.  39.  42.  so,  51. 

68,  123,  127,  128,  130 
pemangilis,  Rattus,  172,  198 
pembertoni,  Peromyscus.  389 
pendulinus,  Micromys,  90 
penicillatus,  Chiropodomys,  85 
penicillatus.  Conilurus,  114 
penicillatus  group,  Conilurus.  114 
penicillatus,  Eliurus,  76 
penicillatus,  Peromyscus,  395 
penicilliger,  Meriones,  536 
peninsulae,  Apodemus,  95,  loi 
peninsulae,  Or>zomys,  345.  347 

peninsulae.  Reithrodontomys,  380 
penitus,  Rattus,  igi 
pennsylvanica  group,  Neotoma,  470,  477 
pennsylvanica,  Neotoma.  470,  471,  477 
pennsylvanicus    group.    Microtus,    5S7,    590. 

593.  597 
pennsylvanicus.  Microtus,  597 
pentax,  Apodemus,  95,  98 
pentonyx,  Steatomys,  311,  312 
peragrus,  Oryzomys,  346 

percevali.  Acomys',  272,  273 percevah,  Dund 
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percevali,  Gerbillus,  502,  503,  506,  507 
perccvali,  Otomys,  320,  322 
perchal,  Bandicota,  280 
percivali,  Tatera,  515 
peregrinus,  Rattus,  172,  211 

perenensis,  Or>'2omys,  345,  351 
perflavus,  Rattus,  200 
perimekurus,  Peromyscus,  390 
perluteus,  Tatcrillus,  520,  522 
perlutus,  Rattus,  172,  196 
pemanus,  Rattus,  169.  172,  213 

PKROMYSCt'S,  8.  14,  15,  25,  328,  329,  330, 
335.  336.  339.  384,  386.  389,  401,  402, 
403,  408,  446 

peromyscus,  Rattus,  208 
perotcnsis,  Ncotoma,  469 
pcrotonsis,  Reithrodontomys,  383 
pcrpallida,  Ncotoma,  474 
pcrpallida,  Tatera,  513,  517 
perpallidus,  Onychomys,  405 
perplexabilis,  Alicrotus,  601 
persica,  Tatera,  513,  514 
persicus,  Ar\icoIa,  630 
persicus  group,  Meriones,  528,  529,  531 
persicus,  Meriones,  501,  528.  529,  531 
personatus,  Microtus,  605 
personatus,  Rattus,  174 

pertinax,  Ar\'icola,  630 
peruanus,  Sigmodon,  467 
peruvianus,  Mus,  244 

per\'a]ens,  Akodon,  413 
pesticulus,  Rattus,  172,  182 
pestis,  Tatera,  517 
PETAURISTA,  3,  45 
petersoni,  Euneomys,  460 
petilus,  Mus,  251 
petraeus,  Apomys,  225 
petraius,  Peromyscus,  386 
petroanus,  Oryzomys,  352 
PETROMYS,  92 
PETROMYSCUS,  9,  22.  306,  315 
petrophilus.  Microtus,  605 
petterdi  (Rattus),  214 
petulans,  Phaiomys,  618 
PHAENOMYS.  8,  25,  336,  364,  371 

phaeopus,  On-zomys,  345,  357 
phaeotis,  Lem^niscomys,  130,  132 
phaeotis,  Onzomys,  345,  358 
phaeurus,  Carpomys,  108 
phaeurus  group.  Carpomys,  108 
phaeurus,  Peromyscus,  388 
phacus,  Clethrionomys,  572 
phaeus,  Cricetulus,  432,  433 
phacus,  Microtus,  604 
phaeus,  Ototjlomvs,  374 
PHAIOMYS,  7,  13,  19.  554.  596,  616,  617, 

619,  627 
phasma.  Alticola,  579 
phasma,  Pcromvscus,  386,  393 
PHAULOMYS,  565 
PHENACOMYS,  7,  15,  550,  552,  582,  583 
phenax,  Teanopus,  484 
philippi,  Or>zomys,  352 

philistinus,    Microtus,    589,    591,    592,    595, 

597,  607 phillipsi,  Mus,  253 
phillipsi,  Tatera,  512,  513,  515 
philombrinus,  Peromvscus,  399 

PHLOEOMYINAE,'292 PHLOEOMYS,  2,  5,  6,  10,   19.  31,  32,  42, 

44.  45.  49.  59,  60,  61,  75,  115,  291,  293 
PHODOPUS,  8,  II,  330,  338,  428,  429,  431, 

436 
PHYLLOTIS,  8,  27,  328,  331,  335.  340,  408. 

445,  447,  450,  451,  452,  453,  460,  468, 

479 phyllotis,  Ototylomys,  374 

physodes,  Holochilus,  462 
picinus,  Limnomys,  295 
picta,  Neotoma,  476 
picta,  Tatera,  513,  516 
picteti,  Rattus,  175 
pictipes,  Thomasomys,  371 
pictor,  Chiropodomys,  85 
piclor,  Rhipidomys,  364,  365 

pictus,  Neacomys,  361 
pictus,  Phyllotis,  453,  455 

pinalis,  Peromyscus,  386,  396 
pinatus,  Rattus,  199 
pinetorum,  Neotoma,  475 

pinetorum,  Pit\'mys,  622,  626 
pinicola,  Or>-zomys,  346 
pirrensis,  On.-zomys,  348 
pirrensis,  Peromvscus,  401 

PITHECHEIR,'9.  i7.  32.  38.  47.  48,  55.  63, 

75.  109 

pitmani,  Tatera,  513,  514 

PIT\'MYS,  7,  14,  16,  28,  33,  554.  581,  583, 
592,  596,  619,  621,  622,  627 

pianiceps,  Neotoma,  472 

planiceps.  Pit\-mys,  622,  624 
planifrons,  Hybomys,  136,  137 
planifrons,  Sigmodon,  466 
PLATACANTHOMYS.  5.  488 
platensis,  Oxvmvcterus,  421.  422 
PLATYCR.\NrUS,  578,  581,  590 

plat>ops,  Melomys.  228,  229 
platN-thrLx  group,  Mus,  242 
platNthrlx,  Mus,  243.  253 
plenus,  Sigmodon,  465 
plumbeus,  Nilopegamys,  294 

plumbeus,  Rattus,  184 
plurimammis,  Bandicota,  279 
pococki.  Rattus,  206 
PODANOMALUS,  32,  263,  264 
PODOMYS,  384.  385.  401 
PODOXYMYS,  485 

poecilops,  Gerbillus,  501,  502,  S04 
POEMYS,  306,  307 

poenitentiari,  Rattus,  172,  177 
poensis,  Cricetomvs,  289,  290 

POGONOMELO\n'S,  36.  226,  227 
POGONOMYS,  9,  28,  32,  38,  46.  47,  63. 

Si,  82 pohlei,  Apodemus,  100 
pohlei,  Melomys,  229 
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polionops,  Grammomys,  io6 
polionotus,  Peromyscus,  ^();i 
polius,  Optzomys,  341,  345,  353 
polius,  Peromyscus,  398 
poljakowi,  Microtus,  614 
poUens,  Nectomys.  363 
pollens,  Rattus,  188 
polychroma,  Cricetus,  440 
polypolius,  Peromyscus,  388 
ponceleti,  Melomys.  227,  232 
pondolensis,  Otomys,  321 
pongolensis,  Dendromus,  308 
ponticus,  Apodemus,  100 
ponticus,  Ciethrionomys,  568,  570 
pontifex,  Tachyon.ctes,  495 
pontius,  Microtus,  597,  605 
popaeus,  Mus,  243,  249 
popayanus,  Thomasomys,  367,  368 
popofensis,  Microtus,  602 
porculus  group,  Melomys,  230 
porculus,  Melomys,  228,  230 
portus,  Rattus,  172,  177 
poschiavinus,  Mus,  243 
posticalis,  Phyllotis,  453,  454 
potens,  Rattus,  188 
pothae,  Tatera,  515 
povensis,  Vandeleuria,  87 
praeceps,  Arvicanthis,  124,  125 
praeconis,  Pseudomys,  223,  224 
praedilectus,  Cricetulus,  437 
praestans,  Rattus,  184 
praetextus,  Mus,  244 
praetor,  Apodemus,  loi 
praetor,  Rattus,  172,  205 
praetor,  Thomasomys,  367.  358 
PRAOMYS.  35.  37,  40,   14O,  1 48,   if)7, 

208 

pratensis,  Apodemus,  102 
pratensis,  Ciethrionomys,  568 
pratensis  group,  Steatomys,  311 
pratensis,  Micromys,  90,  91 
pratensis,  Microtus,  597 
pratensis,  Steatomys,  311 
preblei,  Phenacomys,  583 
preniensis,  Dolomys,  585 
prctiosa,  Neotoma,  474 
pretoriae,  Aethomys,  144 
prctoriae,  Dendromus,  309 
pretoriae,  Mus,  253 
pretoriae,  Otomys,  324 
pretoriae,  Tatera,  517 
prevostensis,  Peromyscus.  393 
priestiyi,  Pyromys,  139 
primarius,  Rattus,  183 
princeps,  Apodemus,  98 
princeps,  Thomasomys,  367,  368 
principalis,  Microtus,  597,  608 
principulus,  Gerbillus,  502.  so^,  505 
PRIONOMYS,  9.  22,  305,  306.  315 
prittiei,  Lophuromys,  262 
proconodon,  Mus,  252 

proditor,  Eothenomys,  s7=5,  57^1 
PROEDROMYS,  7,  13,  554,  617 

profusus,  Rattus,  172,  207 
prolixus,  Uromvs,  232,  234 
PROMETHEOMYS,  2,  7,  14,  161,  330,  423  , 

528,  549.  550,  551,  638,  639 

proparator,  C'ricetomys,  289,  291 
propinquus,  Peromyscus,  387 
PROTECHIMYS,49i 

proteus,  Ciethrionomys,  568,  572.  574 
proyectus,  Microtus,  59S 
proyidens,  Bandicota,  279 
proyincialis,  Pitymys,  621,  622,  625 
pr/Awalskii,  Brachiones,  539 
przfwalskii.  Lagurus,  634,  635 
PSAMMOMYS,   7,    12,   24/497.   498.   500 537,  538 

psammophilus,  Merioncs,  529,  536 
PSEUDOCONOMYS.  240 
pseudocrinitus.  Peromyscus,  388 

PSEUDOHYDROMYS,  9,  3^0,  297.  304 PSEUDOMYS,  9,  29,  34,  40,  50,  54,  57,  71, 
73,  220.  222,  223,  255,  264 

pshayus,  Microtus,  605 
psilurus  group,  Myospalax,  546,  547 
psilurus,  Myospalax,  S4i.  545i  546,  547 

PTEROMYS,  3,  45    ' pudicus,  Desmodillus,  522,  523 
puer,  Akodon,  410,  412 
pulchcllus,  Acomys,  272,  274 
pulchellus.  Lemniscomys,  130,  132 
pulcher,  Cricetulus.  434 

pulchcr,  Lemniscomys,  130,  132 
pulcher.  Onychomys,  405 

pulcht-r,  Pogonomys,  81,  83 
pulchcrrimus,  Akodon.  410,  413 
pulliventer,  Rattus,  185 
pullus,  Microtus,  590,  394,  597,  014 
pullus,  Peromyscus,  3S8 

pullus,  Rattus.  186 
puh'inatus,  Gerbillus,  509 
pumilio,  Dendromus,  309 
pumilio,  Rhabdomys,  134 

pumilus,  Gyoniys,  221 
pumilus,  Micromys,  90 
pumilus,  Phenacomys,  584 
puna,  Sigmodon,  464,  467 
punctulatus,     Zvgodontomvs,     408,      -117, 
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punctus,  Microtus,  612 
punicans,  Rattus.  190,  216 
punukensis,  Microtus,  602 
pusillus,  Akodon,  412 
pusillus,  Chiropodomys,  85.  86 
pusillus.  Gerbillus,  502.  506,  507 
pusillus,  Haeromys.  236,  237 
pusillus,  Neacomys,  361 
pyctoris,  Rattus,  172,  174 
pygargus,  Gerbillus,  502,  509 
pygmaeus,  Ciethrionomys,  574 
pygmaeus,  Micromys,  90,  gi 
pygmaeus.  Oryzomys,  350 
pyramidium  group,  Gerbillus,  504.  509 
pyramidium,  (Jcrbillus,  501,  502,  504.  50*^ 
pyrenaicus,  Pitymys,  622,  624 



PYROMYS.Q,  17.35.  39,  52,  58> 72.  74.75.138 
pyrrhonotus  yroup,  Thomasomys,  368 
pyrrhonotus,  Thomasomys,  367,  368 

pyrrhorhinus  group,  Orj'zomys,  349 
pyrrhorhinus,     Orj'zomys,     341,     342,     345, 

349 
pyrrhotis,  Akodon,  410,  415 
pyrrhus,  Lophuromys,  263 

qundrimaculatus,  Gerbillus,  502,  507 
quaestor,  Oxymycterus,  421,  422 
quasiatcr,  Pitymys,  622,  626 
qucrceti,  Rattus.  186 
quindianus,  Rhipidomys,  365 

raddci,  Mesocricetus,  444 
raddei,  Microtus,  597,  615 
raddei,  Mus,  245 
raffertyi,  Arvicanthis,  125 
rahcngis,  Mus,  250 
rahengis,  Rattus,  180 
raineyi,  Cricctomys,  291 
rajah  group,  Rattus,  163,  197,  218 
rajah,  Rattus,  43,  73,  151.  154,  155,  163,  172, 199 

rajput,  Rattus,  172,  173 
rallus,  Rattus,  191 
rama,  Mus,  245 
ramirohitra,  Brachyuromys,  3,  490,  492 
ramirohitra  group,  Brachyuromys,  492 
ramnadensis,  Mus,  243,  253 
ramona,  Onychomys,  405 
randensis,  Otomys,  324 
rangensis,  Rattus,  172,  177 
rapit,  Rattus,  172,  194 
raptor,  Rheomys,  483 
ratticeps,  Microtus,  595,  597,  613 
ratticcps,  Or\zomys,  341,  342,  345,  353 
ratticolor,  Rattus,  172,  204 
rattiformis,  Rattus,  175 
rattoidcs,  Melomys,  228 
rattoides,  Mesembriomys,  117 
rattoides,  Rattus,  172,  174 
RATTUS,  2,  9,  ID,  17,  18,  21,  28,  29.  31,  34, 

35,  37,  39,  40.  43.  44,  45,  5o,  51,  52.  53. 
54.  55.  73.  84,  135,  141,  142,  145,  148, 
166,  220,  222,  223,  225,  226,  227,  235, 
236,  237,  238,  240,  255,  257,  258,  269, 
292,  294,  295,  328,  408,  592,  622 

rattus  group,  Rattus,  158,  159,  164,  173,  215, 
220,  294 

rattus,  Rattus,  151,  153,  154,  155,  156,  165, 
172,  174,  233 

ravcni,  Rattus,  186,  215,  219 
ravida,  Neotoma,  474 
ravidulus,  Microtus,  597,  615 
ravivcntris.  Rcithrodontomys,  381 
ravus,  Microtus,  604 
ravus,  Rattus,  172,  199 
rawiinnae,  Pseudomys,  224 

regillus,  Or)'zomys,  346 

reginae,  Ilydromys,  299,  300 
rcgulus,  Cicthrionomys,  568,  571 
regulus,  Pitymys,  622,  625 
reichardi,  Arvicanthis,  125 
reinwaldti,  Clethrionomys,  568,  569 
REITHRODON,  8,  27.  33 L  333.  458.  460, 

479 REITHRODONTOMYS,    8,    14,    25,    329, 

335,  377,  379,  408 relicta,  Neotoma,  474 

relictus,  Microtus,  609 
remotus,  Rattus,  172,  181 
renaulti,  Meriones,  534 

renggeri,  Akodon,  412 
reptans,  Ar\icanthis,  124,  126 
reta,  Ar\'icoIa,  630,  632 
revertens,  Rattus.  172,  202 
rex  group,  Meriones,  528,  529,  532 
rex,  Meriones,  501,  525,  528,  529,  530.  531, 

532 

rex,  Or>-2omys,  345,  359 
rex,  Pelomys,  128,  129 
rex,  Rhipidomys,  364,  366 

rex,  Tachyor>'ctes,  496 
rex,  Uromys,  233.  234 
RHABDOMYS,  9.   20,   36,    39.  47,   51.   74, 

130,  133 rhabdops,  Orvzomys,  347 

RH.AGOMYS,  8,  25,  329,  339.  377 
RHEOMYS,  8,  28,  321,  332,  482 
rhionis.  Rattus.  172,  178 
RHIPIDOMYS,  8,  24,  328.   329,  337,  342. 

363,  367.  373,  374,  375 

RHIZOMYIDAE.  2 
RHIZOMYS.  44,  58.  281,  490 
rhoadsi,  Peromyscus,  393 
rhoadsi,  Thomasomys,  367,  371 
rhoadsii,  Clethrionomys,  573 

rhodesiae,  Arvicanthis,  126 
rhodesiae,  Pelomys,  129 
rhodesiae.  Thallomys,  146,  147 
rhodius,  Apodemus,  96 

rhodopensis,  Microtus,  609 
RHOMBOMYS.  2.  7.  12,497,498,500,  511, 

539,  S44 

RHYNCHOMYINAE,  7,  296 
RHYNCHOMYS,  2,  7.  19.  58,  269,  296 
ricardulus,  Phyllotis,  453,  455 
richardi,  Meriones,  529,  533 
richardsoni,  Dicrostonyx,  557,  558 

richardsont  group,  Microtus,  587 
richardsoni,  Microtus,  592,  597 
richardsoni,  Notomys,  265 
richardsoni,  Orvzomys,  345 
richmondi,  Orvzomys,  346 
rifensis,  Mus,  247 

riggenbachi,  Gerbillus,  502,  504.  509 
ringcns,  Rattus,  151,  152,  164,  172,  204 
riparia,  Clethrionomys,  568 
riparius,  (ierbillus,  504 
riparius,  Microtus,  597,  598 
riparius,  Ondatra,  637 
rita,  Lophuromys,  262 
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rivalicia,  Ondatra,  638 
rivularis,  Microtus,  599 
rivuiaris,  Oryzomys,  345,  353 
roa,  Rattus,  i8i 
roberti  group,  Microtus,  595,  605 
roberti,  Gymnuromys,  489 
roberti,   Microtus,   587,   589,   590,   591,   592 

593.  594.  595.  59^.  597.  605 
roberti,  Oryzomys,  345,  358 
roberti,  Oxymycterus,  421,  422 
robertsi,  Otomys,  324 
robiginosus,  Rattus,  1S3 
roborovski  group,  Phodopus,  436,  437 
roborovski,  Meriones,  529,  535 
roborovski,  Phodopus,  437 
robusta  group,  Tatera,  512,  514 
robusta,  Tatera,  512,  513,  514 

robustulus,  Or>'zomys,  345,  357 
robustulus,  Rattus.  177 
robustus,  Nectomys,  363 
robustus,  Peromyscus,  395 
rogersi,  Rattus,  151,  160,  172,  1S5 
ronaldshaiensis,  Microtus,  610 
rooseveldti,  Mylomys,  120 
roquei,  Rattus,  178 
roraimae,  Podoxymys,  485 
rosalia,  Lemniscomys,  130,  133 
rosalinda,  Gerbillus,  502,  504,  509 
rosalinda,  Thomasomys,  367,  371 
rosilla,  Or>zomys.  345,  359 
rossi,  Arvicanthis,  126 
rossiaemeridionalis,  Microtus,  597,  boS 
rossicus,  Clethrionomys,  574 
rossicus,  Meriones,  531 
rostellatus,  Oxymycterus,  422 
rostratus,  Oryzomys,  345 
rostratus,  Rattus,  208 
rotans,  Mus,  247 
rothschildi,  Mallomys,  113 
rothschildi,  Myospalax,  545,  546,  547.  54S 
rothschildi,  Uromys,  233 
roudairei,  Psammomys,  537,  53S 
rousaiensis,  Microtus,  610 
rowleyi,  Otomys,  320,  321,  323 
rowleyi,  Peromyscus,  395 
roylei,  Alticola,  578,  579 
roylei  group,  Alticola,  579 
rozianus,  Microtus,  597,  612 
rozsikae,  Gerbillus.  502,  504 

ruandae.  Tachyor>'Ctes,  496 
rubeculus,  Lophuromys,  261,  262 
rubeculus,  Otomys,  320,  321,  323 
rubelianus,  Pitymys,  623 
rubelius,  Anteliomys,  577 
rubens,  Apodcmus.  102 
ruber,  Rattus,  205 
ruberrimus,  Gerbillus,  502,  503,  507 
rubescens,  Arvicanthis,  124,  126 
rubex,  Melomys,  228,  230 
rubicola,  Melomys,  228,  231 
rubida,  Neotoma,  471 
rubida,  Vandelcuria,  87 
rubidus,  Clethrionomys,  56S 

rubidus,  Peromyscus,  390 
rubricatus,  Dicrostonyx,  557,  558 

rubricosa,  Rattus,  172,  192,  220 
rubriventer,  Callosciurus,  220 
ruddi,  Dendromus,  307,  309 
ruddi,  Grammomys,  105,  107 
ruddi  group,  Tatera,  513,  519 
ruddi,  Tachyoryctes,  493,  496 
ruddi,  Tatera,  513.  519 

ruddi,  Uranomys,  276 

rufa,  Microtus.  612 
rufescens,  Arvicola,  630 
rufescens,  Clethrionomys,  568 
rufescens,  Cricetus,  440 
rufescens,  EUobius,  640 
rufescens,  Melomys,  228,  230 
rufescens,  Microtus,  598 
rufescens,  Myospalax,  546,  548 
rufescens,  Rattus,  172,  176 
rufescens  group,  Reithrodontomys,  378,  379, 

382
  " 

rufescens,  Reithrodontomys,  378,  382 
rufescens,  Rhagomys,  377 

rufescentefuscus.  Pitymys,  622 
ruficaudus,  Akodon,  412 
rufidorsalis,  Rattus,  213 
rufidorsum,  Microtus,  598 
rufifrons,  Parotomys.  326 
rufinus,  Arvicanthis,  124,  125 
rufinus,  Oenomys,  118 
rufinus,  Oryzomys,  345 

rufinus,  Peromyscus,  386,  391 
rufiventris,  Mus,  245 

rufocanus.    Clethrionomys,     550,    367.     568, 

571.  572 rufocanus  group,  Clethrionomys,  563,  371 
rufocanus,  Hybomys,  136 
rufofuscus,  Pitymys,  622 
rufoniger,  Scotinomys,  428 
rufulus,  Apodemus,  loi 
rufulus,  Dasymys,  121,  123 
rufulus,  Rattus,  172,  206 
rufus,  Nesomys,  376 
rufus,  Oryzomys,  346 
rufus.  Oxymycterus,  421,  422 
rufus.  Tatera,  520,  521 
ruidosae,  Onychomys,  405 

rumpia,  Rattus,  172,  179 
rumruti,  Arvicanthis,  124,  126 
rupestris,  Akodon,  417 
rupicola,  Neotoma,  478 

rusiges,  Apodemus,  100 
russatus,  Acomys,  272 
russatus,  Clethrionomys,  368,  370 
russatus,  Holochilus,  462 
russulus,  Nectomys,  361,  362,  363 
ruthenus,  Rattus,  174 

rutilans  group,  Thamnomys,  104 
rutilans,  Thamnomys,  103,  104 
rutilus,  Clethrionomys,  368,  570 
rutilus  group,  Clethrionomys,  365,  368,  570, 

572 

rutilus,  Melomvs,  228,  229 



683 

rutilus,  Oryzomys,  359 
ruttneri,  Clethrionomys,  569 
ruwenzori,  Tatera,  513,  516 

sabanus,  Rattus,  151,  164,  172,  201,  ; 
sabjensis,  Otomys,  324 

sabr>'i,  Acomys,  272,  273 
sabulata,  Lemniscomys,  130,  133 
sacarcnsis,  Peromyscus,  396 
saccr,  Rattus,  172,  192 
SACCOSTOMUS.  10,  22,  31,  32,  42. 

59,  62,  117,  283.  285,  287,  305 
sacramcnti,  Meriones,  529,  533 
sadhu,  Mus,  243,  253 
sagax,  Apodemus,  95,  100 
sagax,  Peromyscus,  397 
sahamae,  Chinchillula,  456 
saianicus,  Clethrionomys,  568,  569 
saianicus,  Myopus,  561 
sakeratcnsis,  Rattus,  196 
salairicus,  Clethrionomys,  571 
salamomis,  Melomys  or  Uromys,  232, 
salcbrosus,  Melomys,  232 
salocco,  Rattus,  190 
salsa,  Tatera,  513,  518 
saltator,  Oryzomys,  351,  352 
salvadorensis,  Peromyscus,  399 
salvini,  Nyctomys,  375 
samaricus,  Apodemus,  100 
samariensis,  Apodemus,  100 
samati,  Rattus,  179 
samharensis,  Rattus,  174 
sanctaemartae,  Sigmodon,  467 
sanctacmartae,  Zygodontomys,  417,  41 
sanctidiegi,  Microtus,  601 
sanctus,  Cricetomys,  289,  290 
sandayensis,  Microtus,  597,  610 
santacruzae,  Peromyscus,  392 
santalum,  Rattus,  180 

sapidus,  Arvicola,  629,  630,  632 
sapientis,  Melomys,  228,  232 
sareptae,  Micromys,  91 
sareptanicus,  Mus,  247 
sarnius,  Microtus,  597,  610 
satarae,  Rattus,  172,  176 
satisfactus,  Pogonomys,  83 
satschouensis,  Meriones,  533 
satunini,  Microtus,  606,  607 
satunini,  Nesokia,  281,  282 

saturatior,  On-zomys,  348 
saturatus,  Arvicanthis,  124,  125 
saturatus,  Clethrionomys,  573 
saturatus,  Nectomys,  362,  363 
saturatus,  Peromyscus.  386,  390 
saturatus,  Rattus,  172,  200,  211 
saturatus,  Reithrodontomys,  378,  380 
saturatus,  Sigmodon,  465 
saundcrsiae,  Otomys,  324 
savannarum,  Sigmomys,  467,  468 
savannus.  Dasymys,  122 
savii  group,  Pitymys,  621,  622,  624 

savii,  Pit>'mys,  622,  624 

savilei,  Bandicota,  277,  278,  279 
saxamans,  Neotoma,  478 

saxatilis,  Microtus,  616 
saxatilis,  Peromyscus,  386,  399 
scalops,  Akodon,  416 

scalopsoides,  Pit\'mys,  626 
scandens,  Rhipidomys,  366 
scandens,  Vandeleuria,  87 
scansa,  Tatera,  513,  514 

scaphax,  Uromvs,  233,  234 
SCAPTEROMYS,  8.  26,  330,  337,  425 
SCARTURUS,  42,  43 

schadenbergi,  Crateromys,  no,  in 
schaposchnikowi,  Prometheomys,  638,  639 
schelkovnikovi,  Microtus,  609 
scherman,  Ar\icoIa,  629.  630,  632 
schidlovski,  Microtus,  607 
schinzi,  Tatera,  512,  513,  518 
schisticolor,  Myopus,  561 
schlegeli,  Tatera,  517 
schouesboei,  Meriones,  529,  534 

schoutedeni,  Rattus,  172,  209 
schoutedeni,  Thamnomys,  104 
schuitennakeri,  Rattus,  186 
scirpensis,  Microtus,  600 
scitulus,  Peromyscus,  386 
sciureus,  Holochilus,  462 
SCIURUS,  500 

sclateri,  Rhipidomvs,  364,  366 
SCOLOMYS,  485 

SCOTINOMYS,  8,  26,  330,  338,  426,  427 
scotti,  Thallomys,  147 

scullyi,  Nesokia,  282 
scythicus,  Arvicola,  630,  631 
sebastianus,  Rattus,  172,  208 
sebucus.  Rattus,  189 
segethi,  Phyllotis,  454 

sejugis,  Peromyscus,  393 
sellysii,  Meriones,  533 
selousi,  Acomys,  272,  274 

selysii,  Pit\mys,  622,  623,  624 
semicanus,  AJticola,  579,  580 
semotus,  Apodemus,  95,  loi 
senilis,  .AJiodon,  412 
seorsus,  Zygodontomys,  418 
septemvittatus,  Rhabdomys,  134 
septentrionalis,  Apodemus,  102 
septicus,  Rattus,  180 
sergii,  Mus,  244 
seri,  Neotoma,  473 

sericatus,  Rattus,  191,  215,  219 
serpens,  Microtus,  597 
serrensis,  Akodon,  410,  412 
serutus,  Rattus,  200 
ser\orum,  Cricetomys,  289,  290 
sestinensis,  Reithrodontomys,  380 
setifer,  Uandicota,  278,  280 
setiger,  Rattus,  172,  201 
selosus.  Ar\icanthis,  124,  125 
setosus,  Rattus,  174 
setulosus,  Mus,  243,  252 
seurati,  Acomys,  275 
scvertzovi,  Mus,  245 
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sevia,  Melomys,  227,  232 
sexplicatus,  Melomys,  230 
shanseius,  Clethrionomys,  568,  571 
shanseius,  Myospalax,  545,  547 
shantaricus,  Microtus,  613 
shattucki,  Microtus,  598 
shawi.  Dasymys.  121;  122 
shawi.  Melomys.  22(> 
shawi,  Merioncs.  520.  530,  533 

shawmayeri,  Mfloni>'s,  22S,  22g 
sheldoni,  Neotoma,  472 
sherrini,  Uromys,  233.  234 
sherrini,  Tatera,  513,  514 
shevkeli,  Microtus,  607 
shigarius,  Rattus,  175 
shirensis,  Tatera,  513,  51S 
shitkovi,  Meriones,  536 
shoana,  Tatera,  512,  515 
shortridgei,  Dendromus,  307,  310 
shortridgei,  Mus,  241,  243,  254 
shortridgei,  Petromyscus,  316 
shortridgei,  Pseudomys,  223,  224 
shortridgei,  Rattus,  168.  172,  211 
shortridgei,  Thallomys,  146,  147 
shortridgei,  Zelotomys,  238 
siamensis,  Bandicota,  280 
siantanicus,  Rattus,  182 
siarma,  Rattus,  199 
sibirica,  Clethrionomys,  571 
sibuanus,  Limnomys,  295 
Sibylla,  Mus,  243,  251 
sibylla,  Vandeleuria,  87 
siccatus,  Thallomys,  146,  148 
siculae,  Rattus,  175 
siebersi,  Uromys,  233,  234 
sierrae,  Microtus,  603 

SIGMODON,  4,  8,'  15,   27.   328,   331.   334, 335.  451,  457>  458,  460.  463,  467.  479 
SIGMODONTOMYS,  361.  -^bi 
SIGMOMYS,  8.  27,  333,  467 
sikapusi  group,  Lophuromys,  262 
sikapusi,  Lophuromys,  261,  262,  263 
sikimensis  group,  Neodon.  619 
sikimensis,  Neodon,  619 
sikkimensis,  Rattus,  172,  177 
sikotanensis,  Neoaschizomys,  641 
silaceus,  Celaenomys,  303 
silaceus,  Rattus,  211 
silberbaueri,  Otomys,  324 
silvestris,  Thomasomys,  371 
silvicola,  Phenacomys,  584 
simalurensis,  Rattus,  iSi 
simensis,  Lophuromys,  262,  263 
similis,  Rattus,  172,  199 
similis,  Rhipidomys,  366 
simoni,  Gerbillus,  502,  503,  506 
simoni  group.  Gerbillus,  503,  506 
simonsi,  Sigmodon,  464,  467 
simplex,  Microtus,  608 
simplex,  Neotoma.  477 
simplex.  Oryzomys,  350 
simpsoni,  Holochilus,  4(13 
simsoni.  Mus,  243 

simulator,  Akodon,  410,  413 
simulatus,  Peromyscus,  398 
simulus,  Peromyscus,  396 
simus,  Rattus,  210 
sinaloae,  Neotoma,  471,  475 
sindicus,  Bandicota,  278,  279 
singidae,  Aethomvs,  143,  144 
sinianus,  Rattus.  \<)2 
sinicus,  Mus.  246 
SIPHNEUS,  541.  546 

siporanus,  Rattus.  172,  203 
sitkcnsis,  Microtus,  602 
sitkensis.  Peromyscus,  393 
SITOMYS.  3S4 

Siva,  Mus.  2S4 
Siva.  Rattus.   172,   173 

skomtTensis,  Clethrionomys,  568,  570 
sladeni,  Rattus,  177 

slevini,  Peromyscus,  388 
sloggetti,  Otomys,  320,  321,  325 
slowzowi.  Microtus,  597,  615 
smithi.  CiLthrionomys,  568,  572 
smithi  group.  Myospalax,  546,  547 
smithi,  Myospalax,  541,  545,  546.  s47 
smithi,  Tatera,  513,  516 
smyrnensis,  Apodemus,  95,  96 
sobrus,  Clethrionomys,  568,  569 
soccatus,  Rattus.  203 
socer,  Rattus,  184 

socialis  group,  Microtus,  591,  593,  594.  6of) 
socialis,   Microtus,   587,   589,   390,   592,   504, 

595.  597.  606 socialis,  Rattus,  213 
sodalis,  Akodon,  410,  415 
soderstromi,  Ichthyomys,  482 
soderstromi,  Reithrodontomys,  378.  384 
sogdianus,  Meriones,  534 
sola,  Neotoma,  473 

Solaris,  Rattus,  199 

solatus,  Arvicanthis,  124 
solitaria,  Neotoma,  475 

SOLOMYS,  36,  37,  40,  54.  226.  227,  232 
so!us,  Rattus,  196 
somalicus,  Arvicanthis,  124,  126 
somalicus,  Gerbillus,  502,  503,  506 
somalicus,  Tachyorj'Ctes,  493,  495 
somereni,  Rattus,  172,  212 
songorus  group,  Phodopus,  436,  437 
songorus,  Phodopus,  428,  436,  437 
sonoriensis,  Peromyscus,  386,  391 
sordidus,  Rattus,  166,  172,  207 
sorella,  Hesperomys,  447,  448 

sorella,  Mus,  24-^.  250 

sorex,  Mus.  243' 
soricinus,  Micromys,  90 
soricoides,  Mus,  251 
soricoides,  Rhynchomys,  297 
soror,  Tatera.  513,  516 

sowerbyi,  Rattus,  184 
spadicea,  Vandeleuria,  87 
spadicipygus,  Sigmodon,  464 
spadLx,  Apodemus,  97 
SPALACIDAK,  2.  541,  545 
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spalacjnus,  Tachyoryctes,  493,  496 
SPALACOMYS.  280 
SPALAX,  330,  426,  490,  541,  542,  545,  546 
spatulata,  Ondatra,  637 
spatulatus,  Rattus,  194 
speciosus,  Apodcmus,  93,  95,  loi 
speciosus  group,  Apodcmus,  95,  loi 

speciosus,  Or>'Zonnys,  353 
spt'Ctabilis,  Dendromus,  310 
spegazzinii,  Akodon,  410,  413 
spekei,  Lemniscomys,  130,  131 
spermophilus,  Lemniscomys,  132 
sphagnicola,  Synaptomys,  560 
spicilegus,  Mus,  242,  243,  246 
spicilegus,  Peromyscus,  386,  396 
spinalis,  Lemniscomys,  133 
spinosissimus,  Acomys,  275 
spinosus,  Neacomys,  360,  361 
spinulosus,  Mus,  253 
splendens  group,  Tachyoryctes,  495 
splendcns,  Neotoma,  477 
splendens,  Oryzomys,  345 
splendens,  Tachyor\ctes,  493,  495 
sprctus.  Mus,  243,  246 
spurcus,  Rattus,  172,  198 
squaioruni,  Gyomys,  220,  221 
squalus,  Otomys,  320,  323 
squamipes,  Nectomys,  363 
stalkeri,  Melomys,  228,  230 
stankovici,  Apodemus,  95 
stannarius,  Aethomys,  143.  145 
stavropolicus,  Cricetus,  440 
STEATOMYS.  9.  22,  285,  294,  305,  306,  311 
steini,  Melomys,  229 
steini,  Rattus,  205 
Stella,  Rattus,  168,  209 
stellac,  Tatera,  513,  517 
stellae,  Zvgodontomys,  417,  418 
STENOCEPHALEMYS,  9.  20,  35,  39,  52, 

71,  7s,  121,  141,  222 
STENOCRANIUS,  409,  586,  591,  593,  594, 

^96,  602,  614 
.STHNOMYS,  35,   148,   151,   152,   160,    164, 

227,  258 
stenops,  Phyllotis,  253 
stentor,  Rattus,  203 
stcphani,  Pcromyscus,  388 
stcphensi,  Microtus.  601 
stcphensi,  Neotoma,  476 
stephensi,  Peromyscus,  386 
stevensi,  Melomys,  229 
stevensi,  Rattus,  206 
stevensoni,  Dicrostonyx,  558 
stevensoni,  Thallomys,  147 
stigmonyx,  Gerbillus,  502,  503,  505 
stimmingi,  Microtus,  614 
stirtoni,  Peromyscus,  400 
stirtoni,  Rheomvs,  483 
STOCHOMYS,  37,  40,  149,  166.  208 
stoicus,  Rattus.  202 
stoliczkanus,  Alticola,  580 
stoliczkanus  group,  Alticola,  578,  580 
stolzmannj,  Ichthyomys,  482 

stolzmanni,  Oryzomys,  345,  355 
stonci,  Microtus,  598 
stonei,  Synaptomys,  559 
storeyi,  Tachyoryctes,  493,  496 
stracheyi,  Alticola,  579,  580 

stragulum,  Rattus,  172,  185 
strauchi,  Phaiomys,  618 
streatori,  Neotoma,  471,  477 
streatori,  Peromyscus,  392 
streeteri,  Saccostomus,  286 
strelzowi,  Alticola,  579,  581 

strepitans,  Rattus,  203 
stresemanni,  Melomys,  229 
striatus  group,  Lemniscomys,  130,  132 
striatus,  Lemniscomys,  130,  132 
striatus,  Mus,  243 

stridens,  Rattus,  172,  203 
stridulus,  Rattus,  203 
strobilurus,  Hyomys,  1 1 1 
strophiatus,  ̂ Ius,  250 
sturti,  Notomys,  264,  265,  266 
suahelicus,  Mus,  243,  252 
subarcticus,  Peromyscus,  390 
subater,  Baiomys,  402 
subcaerulus,  Mus,  244 
subcaerulus,  Rattus,  174 
subditivus,  Rattus,  185 
subflavus,  Or>'Zomys,  342,  345,  353 
subfuscus,  Rattus,  210 
subgriseus,  Peromyscus,  393 
sublimis,  Mus,  248 
sublimis,  Phyllotis,  453,  455 

sublineatus,  Thomasomys,  367,  368,  369 
subluteus,  Alticola,  579,  580 

subluteus,  Or\'zomys,  345,  351 
subnubilus,  Scotinomys,  428 
subobscurus,  Micromys,  91 
subspinosus,  Acomys,  271,  272,  275 
subspinosus  group,  Acomys,  272,  275 
subterraneus,  Akodon,  410,  414 

subterraneus  group,  Pirvmys.  621,  622 
subterraneus,  Pitymys,  622 
subiilis,  Dendromus,  309 
suecicus,  Clethrionomys,  568,  569 
sueirensis,  Rattus,  175 
suffusa,  AJ<odon,  410,  416 

suilla,  N'esokia,  281,  282 
sumatrae,  Thecurus,  220 
sumbae,  Rattus,  180 
SUMKRIOMYS.  586,  589 
sumichrasti,  Nyctomys,  375 

sumichrasti,  Rcithrodontomys,  381 
sundavensis,  Bandicota,  279 
sungarae,  AIus,  251 
suntaricus,  Microtus,  613 
superans,  Or\zomys,  345,  359 

superus,  Microtus,  597,  61 1 
surberi,  Neotoma,  472 

surdaster,  Grammomys,  105,  106 
surdus,  Akodon,  410,  413 

surdus,  Rattus,  172,  186 
surifer,  Rattus.  154,  163,  172,  197 
surkha,  Mus,  243,  254 
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surmolottus,  Rattus,  183 
surrufus,  Onychomys,  406 
suschkini,  Meriones,  531 
sviridenkoi,  Cricetulus,  433 
swalius,  Gerbillus,  502,  503.  507 
swalius  group,  Gerbillus,  503,  507 
swalius,  Steatomys,  311,  312 
swa>thlingi,  Tatera,  512,  513,  515 
swinhoei,  Meriones,  529,  "^34 
SYLV.\EMUS.  36,  92 
sylvanus,  Akodon,  410,  413 
sylvaticus,  Apodcmus,  93,  95,  96 
sylvaticus  group,  Apodemus,  95,  96 
sylvaticus,  Or>zoinys.  343,  345,  353 
sylvestris,  Pogonomys,  81,  82 
sylvestris,  Rattus,  175 

SYNAPTOIvn'S,  6,  15,  551,  558,  559,  582 syriacus,  Microtus,  605 
syrius,  Meriones,  529,  535 

tablasi,  Rattus,  182 
taborae,  Tatera,  513,  519 
tacaziena,  Rattus,  211 
taciturnus,  Rattus,  202 
TACHYORYCTAE.  8.  491.  492 
TACHYORYCTES,  2,  3.  4.  8,  23,  44.  45. 

490,  491.  492 
TACHYORYCTIN.AE,  8.  489 
taczanowskii,  Thomasomys,  367,  371 
taeniura,  Tatera,  513,  514 
taerae,  Rattus,  189 
tafa,  Melomys,  229 
tagulayensis,  Rattus,  190 
taitae,  Rattus,  209 
taitiensis,  Mus,  246 
talamancae  group,  Oryzomys,  344,  34S,  352 
talamancae,  Or>^zomys,  348 
talaudium,  Melomys,  228,  231 
talpinus  group,  EUobius,  640 
talpinus,  Ellobius,  639,  640 
tamarensis,  Rattus,  175 
tamaricinus  group,  Meriones,  525,  530,  532 
tamaricinus,   Meriones,    527.    528,   529.    530, 

532 
tambelanicus,  Rattus,  182 
tamborum,  Phyllotis,  453 
tana,  Rattus,  210 
tanaitica.  Arvicola,  632 
tanala,  Eliurus,  76 
tancrei,  Ellobius,  640 
tanei,  Apodemus,  roo 
tanezumi,  Rattus,  158,  172,  173 
tantillus,  Mus,  248 

tapajinus,  Or>'zomys,  345,  359 
tapanulius,  Rattus,  202 
tapirapoanus,  Zygodontomys,  418 
tarabuli,  Gerbillus,  502,  509 
tarayensis.  Bandicota,  278,  279 
tarbagataicus,  Myospalax,  548 
tarquinius,  Anteliomvs,  577 
TARSOMYS.  35,  42,  294 
tartareus,  Akodon,  410,  413 

tataricus,  Arvicola,  631 
tataricus,  Mus,  245 

tatei,  Rattus,  215,  219 

TATERA,  7,  12,  19,  23,  497,  498,  499,  501. 
510,  511,  513,  520,  525,  539 

TATERILLUS.  7,  23,  498,  499,  si  i,  520 
TATERINA,  498,  520 
TATERONA,  498,  510,  511 
taterona,  Graomys,  450,  451 
tatkonensis,  Rattus,  172,  177 
tauricus,  Apodemus,  98 
tauricus,  Arvicola,  631 
tauricus,  Cricetus,  441 
TAUTATUS,  36,  240,  242 
taylori,  Baiomys,  402 
tavlori,  Tatera,  514 

TEANOPUS,  8,  27,  332,  479,  484 
teapensis,  Oryzomys,  345 
teapensis,  Peromyscus,  399 
tectorum,  Rattus,  175 

tectus  group,  Onzomys.  344,  348,  350 
tectus,  Or>zomys,  340,  341,  342,  345,  34K 
teguina,  Scotinomys,  427,  428 
tehuantepicus,  Peromyscus,  386,  399 
temmincki,  Rattus,  172,  193 
tenaster,  Rattus,  172,  195 
tenebricus,  Arvicola,  630,  633 
tenebricus,  Taterillus,  520,  521 
tenebrosus,  Ar\icanthis,  124,  126 
tenebrosus,  Rattus,  172,  198 
tenebrosus,  Uranomys,  276 
tenellus  group,  Mus,  243,  252 
tenellus,  Mus,  241,  243,  252 
tener,  Hesperomys,  447,  44S 
tenuicauda,  Neotoma,  471,  476 

tenuicauda,  On'zomys,  354 
tenuipes,  Neacomys,  361 
tenuipes,  Or>zomys,  356 
tenuirostris  group,  Reithrodontomys,  378.  3.S4 
tenuirostris,  Reithrodontomys,  3S4 
tenuis,  Gerbillus,  508 
tenuis,  Reithrodontomvs,  378,  3S1 
TEONOMA,  408,  469,  470,  478 

tephrus,  Cricetomys,  290 
terempa,  Rattus,  188 
terraenovae,  Microtus,  597,  599 

terraereginae.  Rattus,  204 
terraesanctae,  Psammomys,  538 
terrestris,  Arvicola,  629,  630 
terricolor,  Mus,  243,  249 
tersus,  Rattus,  172,  202 
testicularis,  Arvicanthis,  124 
tetragonurus,  Rattus,  172,  176 
tetragonurus  (Rattus),  214 
TETI^MER(JDON,  586 
tetramerus,  Microtus,  603 
tetricus,  Rattus,  195,  215,  218,  219 
tettensis,  Rattus,  175 
texanus,  Peromyscus,  394 

texensis,  Or>"Zomys,  345 
texianus,  Sigmodon,  464 
thai,  Mus,  249,  250 
thai,  Rattus,  178 
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THALLOMYS,  9,  21,  36,  39,  44,  52,  73,  74, 
105,  145 

TIIAM.OMYSCUS,  340,  343,  35^ 

'IIIALPOMYS.  406,  407,  409,  414 
'IHAMNOMYS.  9.  20.  34,  35.  38.  47.  48. 

50.  63,  93.  103,  104,  105 
TlIAFTCiMYS,  406,  407,  409.  414 
thayeri,  Myopus,  561 
theobaldi,  Mus,  248 
THETOMYS,  34,  40,  54.  222,  223,  224 
thomasi,  Aethomys,  143,  144 
thomasi,  Otomys,  320,  321,  323 
thomasi,  Peromyscus,  386,  401 

thomasi,  Pit>'mys,  621,  622,  625 
thomasi,  Rheomys,  483 
thomasi,  Zygodontomys,  417,  419 
THOMASOMYS,  8,  25,  329,  337,  366,  372 
thomtoni,  Dendromus,  309 
thricolis,  Neodon,  619 
thuleo,  Apodemus,  95,  99 
thurberi,  Peromvscus,  390 
THYLACOMYS,  32,  263 
thysanurus,  Rattus,  196 
tianschanicus,  Microtus,  597,  615 
tibftanus,  Cricetulus,  432,  433 
tiburonensis,  Peromyscus,  388 
tikos,  Rattus,  172,  177 
tinctus,  Rattus,  212 
tingius,  Rattus,  181 
tiomanicus,  Rattus,  172,  182 
tirae,  Apodemus,  99 
tistae,  Rattus,  172,  177 
tjibuniensis,  Rattus,  197 
toba,  Akodon,  410,  413 
tobagi,  Zygodontomys,  417,  418 
todayensis,  Rattus,  172,  186 
tokmak,  Apodemus,  98 
tohmae,  Akodon,  410,  414 

tolimensis,  On'zomys,  357 
toltccus,  Reithrodontomys,  381 
toltccus,  Sigmodon,  465 
tolucae,  Reithrodontomys,  383 
tomensis,  Cricetus,  440 
tomensis,  Mus,  243,  245 
tomentosus,  Scapteromys,  426 
tompsoni,  Rattus,  174 
tonalensis,  Sigmodon,  465 
tondanus,  Rattus,  1S9 
tongcnsis,  Aethomys,  144 
tongensis,  Grammomys,  107 
tongcnsis,  Steatomys,  313 
tongensis,  Tatera,  519 
tomillo.  Peromyscus,  394 
torquata,  Neotoma,  475 

torquatus,  Dicroston>'x,  557 
torques,  Akodon,  410.  413,  419 
torridus,  Onychomys,  404,  405 
totontcpicus,  Peromyscus,  386,  399 
townsendi  group,  Microtus,  587,  593,  602 
townscndi,  Microtus,  591,  597,  602 

trabeatus,  Orj'zomys,  359 
trachynotus,  Rattus.  194 
tramttius,  Rattus,  172,  205 

transcaspiae,  Ellobius,  640 
transcaspicus,  Microtus,  595,  609 
iranscaucasicus,  Microtus,  597,  608 

transsylvanicus,  Pit\-mys,  624 
transuralensis,  Microtus,  609 
transvaalensis,  Acomys,  275 
transvaalensis,  Steatomys,  313 
Ireubi,  Rattus,  172,  193 

trialeticus,  Microtus,  606 
trichotis,  ,\kodon,  412 
trichotis,  Rheomys,  483 
trichurus,  Oryzomys,  354 

tridentinus,  Microtus,  613 
trimucronatus,  Lemmus,  562,  564 
trinitatis,  Or\-zomvs,  345,  354 
TRINODONTOAIYS,  384 
tripolitanus,  Psammomys,  538 
tripolius,  Meriones,  528,  529.  534 
tristrami,  Meriones,  529,  530,  532 
triticeus,  Micromys,  90 
triton,  Cricetulus,  432,  435 

triton  group,  Cricetulus,  431 
triton,  Mus,  242,  243.  250 
trivirgatus  group,  Hybomys,  136 
trivirgatus,  Hybomys,  136 

tropicalis,  N'eotoma,  475 
tropicalis,  Otomys,  319,  320,  321,  322 
tropicalis,  Peromyscus,  399 
tropicius,  Oryzomys,  345,  353 
trouessarti,  Aleriones,  529,  534 

trowbridgei,  Microtus,  600 
truei  group,  Peromyscus,  386,  397 
truei,  Peromyscus,  386,  397 
truei,  Phenacomys,  583 

truei,  Svnaptomvs,  560 

TRYPHOMYS,'35,  42,  294 tsaidamensis,  Microtus,  609 
tscherga,  Apodemus,  95,  98 
TSCHERSKIA,  408,  429,  431,  432,  435 
tshuktshorum.  Microtus,  613 
tua,  Rattus,  182 
tuancus,  Rattus,  203 

tuareg,  Grammomys,  105,  106 
tuareg,  Meriones,  529,  534 
tucumanensis,  Akodon,  410,  413 
tucumanus,  Phyllotis,  453,  455 

tugarinovi,  Clethrionomys,  574 
tugelensis,  Otomys,  324 
tularensis,  Onychomys,  405 

tullbergi  group,  Rattus,  167,  168 
tullbergi,  Lophuromys,  263 
tullbergi,  Rattus.  168,  172,  208 
tumbalensis,  Tylomys,  373 

tumidus  group,  Scapteromys,  426 
tumidus,  Scapteromys,  426,  427 

tunnoyi  group,  Rattus.  164,  165,  206 
tunneyi,  Rattus,  151,  154.  166,  172,  206 
tural,  Apodemus,  95,  99 
turbidus,  Rattus,  179 
turfanensis,  Rhombomys,  540 
turkestanicus,  Rattus,  158.  172,  173 
turncri,  Aethomys,  143 

tumeri  group,  (itomys,  321,  324 
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turneri.  Otomys,  319,  320,  321.  324 
turovi,  Arv'icola,  631 
tweedi.  Ichthvomvs,  482 

TYLOMYS.'S,  25.  320.  337.  360.  367.  373, 

.  374 typicus,  Apodemus,  100 

ty-picus.  Dendromus.  30S 
U'picus,  Malacothrix,  314 
typicus,  Otomys,  323 
tvpjcus,  Reithrodon,  458,  4sy 
TYPOMYS.  34.  35,  135 
typus,  Eligmodontia,  449,  450 
typus  Rroup.  Otomys,  320,  321 
typus,  Otomys,  318,  320,  321 
tyrannus,  Rattus.  159,  184 
tytleri,  Mus,  245 
tzaneenensis,  Aethomys,  143,  144 
tzaneenensis,  Tatera,  518 

ubecus,  Rattus,  200 
uchidae,  Microtus,  6io 
ugandae,  Rattus.  172,  212 
ugandae,  Uranomys,  276 

ukrainicus,  Pit\-mys,  623 
ulae,  Rattus,  210 
ulpius.  Microtus,  597,  606 
ultimus,  Euneomys,  460 
ululans,  Rattus,  172,  202 
umbratus,  Acomys,  272,  274 
umbratus,  Mus,  243,  252 
umbratus,  Steatomys,  311,  312 
umbridorsum,  Rattus.  200 
umbrinus,  Peromyscus,  386,  389 
umbriventer,  Saccostomus,  285,  286 
umbrosa,  Tatera,  513,  515 
umbrosus,  Orthriomys,  585 
unalascensis,  Dicrostonyx,  558 
unalascensis,  Microtus,  602 
undenvoodi,  Rheomys,  483 
undosus,  Microtus,  600 
ungava,  Clethrionomys,  572,  573 
ungava  group,  Phenacomys,  583,  5S4 
ungava.  Phenacomys,  572,  573 
unguiculatus  group,  Meriones,  531.  536 
unguiculatus,  Meriones,  S25,  527,  528,  = 

536 
unguiculatus,  Microtus,  615 
ungulatus.  Dicrostonyx,  557 
ungurensis,  Microtus.  596,  597.  611 
unicolor,  Rattus,  205 
UNICOMYS.  37,  226 
Unidentifiable  names   in   Neotropical   Cr 

tinae,  486,  487 

unisulcatus  group,  Otomys,  319,  321,  325 
unisulcatus,  Otomys,  320,  321.  325 
univittatus  group,  Hybomys,  13b 
univittatus,  Hybomys,  136 
unyori,  Oenomys,  ii8 
uralensis,  Apodemus,  103 
uralensis,  Clethrionomys,  574 
URANOMYS,  10  22.  34,  41,  45,  58.  6=;.  : 

275 

urbanus,  Mus,  243,  245 
urianchiacus,  Meriones.  537 
urichi,  Akodon,  410,  414 

urichi  group,  Akodon,  407,  41-^ UROCRICETUS,  429 

UROMYS,  9,  29,  32,  36.  40,  44,  54, 

150,  156,  226,  227,  232 
ursulus,  Ellobius,  640,  641 

usambarae,  Grammomys,  105,  10^1 
ussuricus,  Micromys,  90,  91 
utakwa,  Rattus,  172,  205 

utiaritensis,  Or\'2omys,  356 

vaccarum,  Phyllotis,  453,  454 

valdivianus  group,  Notiomys,  423.  424 
valdivianus,  Notiomys,  424 

valens,  Rattus,  188 
valida,  Tatera,  513,  516 

validus,  Rattus,  172,  188 
validus,  Uromys,  233,  234 

vallesius,  Rattus.  172,  206 
vallicola,  Microtus.  600 
vallicola,  Oenomys,  119 
vallicola,  Oryzomys,  357 

vallinus  group.  Gerbillus,  503,  507 
vallinus,  Gerbillus,  501.  502,  507 
valschensis,  Mus,  253 

VANDELEURIA,  2.  9.   16.   12.  3>i,  47, 

63.  85.  86 vanheurm,  Rattus,  183 
varia,  Neotoma,  473 
varia,  Tatera,  519 

variabilis,  Arvicola,  631 
\;iriahihs,  Microtus,  608 
variabilis,  Mus,  245 
variabilis,  Rattus,  175 

variegatus,  Arvicanthis,  124 
varillus,  Bandicota,  278,  279 
varius,  Akodon,  410,  413 
varius,  Apodemus,  96 
varius,  Bandicota,  27S,  279 
varius.  Cncetus.  440 
vanus,  Mus.  243 
varius,  Rattus,  174 

vasconiae,  Clethrionomys.  568,  569 
vates,  Pogonomys,  81,  82,  83 
vaughanjonesi,  Cncetomys,  289 
vegetus,  Or}-zomys,  345,  355 
vellerosus,  Microtus,  603 
vellcrosus,  Rattus,  172,  208 
vtlutinus,  Oryzomys,  345,  354 

velutinus,  Rattus,  72,  141,  166,  172.  20.S 
\enester,  Sigmomys,  467.  468 
venezuelae,  Daptomys,  485 
venezuelae,  Holochilus,  462,  463 
venezuelae,  Rhipidomys,  364,  366 
venezuelensis,  Akodon,  410,  414 
ventriosus,  Zygodontomys.  418 
venusta,  Neotoma,  472 
venustulus,  Nyctomys,  375 
venustus,  Gerbillus,  507 
\enustus,  Hesperomys,  446,  447,  44s 
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venustus,  Lemniscomys,  130,  132 
venustus,  Rhipidomys,  364,  366 
venustus  group,  Thamnomys,  104 
venustus,  Thamnomys,  103,  104 
verbecki,  Rattus,  199 
verecundus    group,    Rattus,     164,    165 

225.  235.  254 
verecundus,  Rattus,  172,  205 
vemula,  Cncetulus,  432,  434 
verreauxi  group,  Rattus,  168 
verreauxi,  Rattus,  168 
vesanus,  Clethrionomys,  568,  569 
VESPHRIMUS,  384 
vestitus,  Notiomys,  424,  425 
vestitus,  Thomasomys,  367,  371 
vetulus,  Hodomys,  479 
vexillaris,  Psammomys,  538 
viator,  Acomys,  272,  273 
viator,  Cricetomys,  289,  290 
viator,  Rattus,  172,  208 
vicerex,  Rattus,  151,  158,  172,  174 
vicina,  Neotoma,  474 
vicina,  Tatera,  512,  515 
vicinior,  Peromyscus,  400 
vicinus,  Mus,  243,  251 
viclana,  Rattus,  179 
victor,  Rattus,  187 
victoriae,  Rattus.  212 
victus,  Oryzomys,  345,  349 
viculorum,  Mus,  245 
vignaudi,  Mus,  244 
vigoratus,  Rattus,  187 
villosa,  Alticola,  580 
villosissimus,  Rattus,  166,  172,  207 
villosus,  Or\zomys,  354 
viUosus,  Rattus,  159.  172,  188 
vinaceus,  Zelotomys,  238 

vincenianus,  Or\-zomys,  354 
vinealis,  Akodon,  412 
vinogradovi,  Alticola,  580 
vinogradovi,  Meriones,  537 
vinogradovi,  Mus,  245 
virescens,  Arvicanthis,  124,  125 
virtus,  Rattus,  188 
viticnsis,  Rattus,  187 
vittatus,  Rhabdomys.  134 
vivax,  Gerbillus,  502,  503,  505 
vivax.  Otomys.  320,  322 
vociferans,  Rattus,  164,  172,  202,  220 
voi,  Aethomys,  143,  144 

volgensis,  Ar\'!Cola,  631 
vulcani,  Myctcromys,  255 
vulcani,  Neotoma,  476 
vulcani,  Rattus,  182,  187 
vulcani,  Sigmodon,  466 
vulcani,  Thomasomys,  367,  368,  369 

%*ulcanicus,  Otomys,  322 
vulcanius,  Reithrodontomys,  382 
vulcanorum,  Rattus,  209 
vulgaris,  Cricetus,  440 
vulgaris,  Microius,  608 
\'ulgaris,  Sciurus,  500 
vulpicolor,  Rattus,  193 

vuipinoidcs,  Oryzomys,  353 
vulpinus,  Holochilus,  462,  463 
vulpinus,  Or\zomys,  353 
vulturnus,  Dendromus,  307,  310 
vulturnus,  Neotomvs,  457,  458 

vulturnus,  Potronomys,  81.  83 

wagneri,  Microtus,  598 
wagneri,  Mus,  242,  243,  247 
wahema,  Microtus,  598 
waiguensis,  Uromys,  234 
waitei,  Leggadina,  256 
walambae,  Aethomys,  142,  143 
waltoni,  Phaiomys,  618 
wamae,  Mus,  253 

wambutti,  Mus,  250 
wardi,  Anteliomys,  577 
wardi,  Apodemus,  95,  98 
wardi,  Bandicota.  278,  279 
warreni,  Neotoma,  472 

warringtoni,  Lasiopodomys,  616,  617 
waterhousii,  Phyllotis,  455 
watersi,  Gerbillus,  502,  503,  505 

watsoni,  Golunda,  267,  268 
watsoni,  Tylomys,  373 

wavrini,  On.zomys,  341,  345,  354 
weileri,  Rattus,  209 
wellsi,  Rattus,  172,  204 
welmani,  Tatera,  513,  519 

westrae,  Microtus,  597,  610 
wettsteini,  Microtus,  614 

wettsteini,  Pit\*mys,  622 
weylandi,  Mallomys,  113 
weylandi,  Melomys,  228 
whitehead!,  Chrotomys,  302 
whiteheadi  group,  Rattus,  162,  196 
whiteheadi,  Rattus,  150,  151,  154,  155,  165, 

172,  196 
whytei,  Dendromus,  307,  309 
wichmani,  Rattus,  186 
wilsoni,  Acomys,  272,  274 
wilsoni,  MaJacomys,  236 
wintoni,  Apodemus,  95,  100 
witherbyi,  Acomys,  272,  273 
witherbyi.  Apodemus,  95,  98 
wolffsohni.  Phyllotis,  453,  455 

wongi,  Rattus,  192 
woodi,  Uranomys,  276 
woodwardi,  Laomys,  116 
woodwardi,  Rattus,  166.  172,  207 
woosnami,  Ellobius,  640 
woosnami  group.  Lophuromys,  262 
woosnami  group,  Rattus,  171 
woosnami,  Lophuromys,  261,  262 
woosnami,  Rattus,  171,  172,  213 
worthingtoni,  Alticola,  579,  580 
wosnessenskii,  Clethrionomys,  568,  572 
wrangeli,  Synaptomys.  559.  560,  572 
wroughtoni,  Dacnomys,  140 
wroughtoni,  Lemniscomys,  130,  132 
wroughtoni,  Rattus,  172,  176 
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wroughtoni,  Vandeleuria,  87 
wynnei,  Hyperacrius,  58 1,  5S2 

xanthaeolus,  Oryzomys,  341,  345,  354 
xanthognalhus    group,   Microtus,     587,    5Q3, 

604 

xanthognathus,  Microtus,  597,  (104 
xanthopygus,  Phyilotis,  452,  453.  455 
xanthorhinus,  Akndon,  410,  413 
xanthurus  group,  Rattus,  159,  i8g,  216,  269 
xanthurus,  Rattus,  151,  159,  172,  iSg.  216 
XENOMYS,  8,  28.  332,  479,  484 
xenurus,  Peromyscus,  398 
xerampelinus,  Scotinomys,  427.  428 
XEROMYS,  9.  30,  297,  298.  304 

yakiensis,  Onychomys,  406 
yakui,  Apodemus,  95,  100 
yakutatensis,  Microtus,  601 
yamashinai,  Mus,  248 
yamashinai,  Cricetulus,  435 
yaoshanensis,  Rattus,  192 
yesonis,  Mus,  248 
yonakuri,  Mus,  248 
yosemite,  Microtus,  599 
youngi,  Rattus,  172,  206 
yucatanicus,  Peromyscus,  400 
yukonensis,  Lemmus,  564 
yunganus,  Oryzomys,  343,  345,  354 

nensis,  Rattus.  i 
nus,  Rhipidomys 

zacatccae,  Neotoma,  473 

zacatecae,  Peromyscus,  380 
zalopha,  Ondatra,  637 
zamboangae,  Rattus,  182 
zamelas,  Peromyscus,  393 

zammarani,  Taterillus,  521 
zamorae,  Peromyscus,  398 

zanjonensis,  Sigmodon,  466 
zaphiri,  Arvicanthis,  124,  126 
zaphiri,  Lophuromys,  261,  262,  263 
zappeyi,  Rattus,  191 
zarhynchus,  Peromyscus,  385,  386,  400 
zebra,  Lemniscomys,  130,  131 
zelotes,  Peromyscus,  397 

ZKLOTOMYS,  ->.  21.   u.  40,   ss.  69.    171, 
237,  257,  269 

zena,  Lophuroniys,  262 
zibethica.  Ondatra,  637 
ZOKOR,  541,  546,  547 

zuluensis,  Lemniscomys,  133 

zuluensis,  Rattus,  172,  212 
zuluensis,  Tatera,  518 
zvieresombi,  Cricetulus,  434 
ZYGODONTOMYS,  8,  26.  340,  407,  40S, 

410,  411,  417,  427 
zvgomaticus,  Orvzomvs,  346 
ZYZOMYS,  9,  28,  34,  38,  49,  64,  114 
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