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known  genus.  Based  on  these  new  materials
and   an   examination   of   most   other   speci-

mens, we  provide  an  expanded  diagnosis
and   description   of   the   genus   and   describe
the  new  species  here.  We  also  compare  Sco-
lomys   to   the   sympatric   and   superficially
similar  oryzomyine  genus  Neacomys  as  well
as   to  other  oryzomyine  genera,   provide  re-

marks on  phyletic  relationships  based  on
morphological   characters   and   comparative
DNA   sequences,   and   summarize   what   few
facts  are  available  on  life   history  and  ecol-
ogy.

Scolomys   AnXhony,   1924

Type   species.—  Scolomys   melanops   An-
thony (1924:2).

Emended   diagnosis.—  Members   of   the
tribe   Oryzomyini   (sensu   Voss   &   Carleton
1993)   of   the   murid   rodent   subfamily   Sig-
modontinae  (sensu  Carleton  &  Musser  1984)
with  3  pairs  of  mammae  (1  thoracic,   1  ab-

dominal, and  1  inguinal  [following  position
designations  given  by  Voss  &  Carleton  1993;
Anthony   (1924)   recorded   mammae   as   1
pectoral,   2   inguinal]).   Pelage   comprised   of
short,  stiff  spines  on  both  dorsum  and  ven-

ter with  equal-length  normal  hairs  inter-
spersed throughout,  giving  general  spiny  ap-

pearance over  entire  body.  Skull  with  short
and   blunt   rostrum   flanked   by   shallow   zy-

gomatic notches;  supraorbital  margins
rounded,   forming   a   moderately-developed
shelf  overhanging  posterior  half  of  orbit,  and
extending   onto   braincase   as   ridges;   brain-
case   rather   globular   in   shape;   interparietal
large   and   well-developed;   palate   long   and
wide,   with   well-developed   and   complex
posterolateral  pits,  but  with  rather  short  and
posteriorly   broadened   incisive   foramina;   al-
isphenoid   strut   absent;   carotid   arterial   cir-

culation of  Pattern  3  (of  Voss  1988);  sub-
squamosal   fenestra   reduced   to   totally   oc-

cluded, tegmen  tympani  either  not  in  con-
tact with  or  only  touches,  but  does  not

overlap,   squamosal;   incisors   small,   narrow,
proodont   to   orthodont;   upper   and   lower
molars   small,   pentalophodont,   but   with   low

cusps   that   wear   quickly   with   age;   procin-
gulum   of   Ml   undivided   by   anteromedial
flexus;   labial   flexi   deeply   penetrating   in   all
molars;   lingual   flexi   reduced   in   size   in   Ml
and  M2  and  obsolete  in  M3;  upper  and  low-

er  molars   with   well-developed   meso-
loph(id)s;   stomach   unilocular   and   hemi-
glandular;   male   phallus   cylindrical   with   in-

complete crater  rim,  terminally  exposed
urethral   flaps,   lateral   mounds  of  distal   bac-
ulum  hidden  by  tissue  of  crater  rim,  and  an
epidermis   with   small   and   widely-spaced
spines.

Description.  —Body  pelage  short  and  close,
with   texture   markedly   spinose   both   above
and  below;   color   ranges  from  grizzled  pale
reddish-black   to   nearly   totally   black   dor-
sally  and  gray  ventrally;  dorsal  hairs  of  two
types:   (1)   long   (averaging   12   mm),   stout,
flat,   and   broad   (averaging   0.6   mm)   spines
with  a  medial  trough  on  both  surfaces,  Avith
the  terminal  V3  to  V4  increasingly  dark  to  the
tip  and  proximal  portion  clear;  and  (2)  long,
thin  hairs  of  length  equal  to  spines  and  with
tips  reddish  or  blackish;  ventral  hairs  of  both
types  uniformly  gray  from  base  to  tip.  Mys-
tacial,   superciliary,   genal   I,   submental,   in-
terramal,   and   carpal   vibrissae   present.   Pin-

nae small,  appearing  somewhat  thickened
and  thus  stiff",   and,   while  appearing  naked
from  a   distance,   are  clothed  externally   and
internally   with   short   reddish-brown   hairs.
Manus   with   five   large,   fleshy   plantar   pads
(two  carpal  and  three  interdigital);  toes  pale
in   color;   digit   I   reduced   but   with   a   small
nail,   digits   II   through   V   long   and   well-de-

veloped with  short,  stout,  and  curved  claws.
Pes  rather  short  and  broad,  although  meta-

tarsus is  nearly  twice  as  long  as  digit  III;  the
heel  is  haired  and  the  naked  sole  begins  at
about  V4  the  length  of   the  plantar  surface
(not  including  the  digits);  outer  digits  short-

er than  the  middle  three  (with  the  claw  of  I
extending  to  or  just  past  the  base  of  II  and
that   of   V   to   the   proximal   phalax   of   IV);
conspicuous  tufts  of  long,  silvery  hairs  pres-

ent at  dorsal  bases  of  claws  extending  past
the  tips,  but  the  claw  is  visible  from  above;
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Fig.  1.     Photograph  of  a  living  Scolomys  juruaense,  new  species  (INPA  2490,  Barro  Vermelho,  left  bank  Rio
Jurua,  Amazonas,  Brazil).

claws   short,   stout   (about   twice   as   long   as
deep)  and  strongly  curved  along  their  dorsal
surface;  plantar  pads  five  to  six  (thenar  and
four   interdigital   pads   large,   fleshy,   and   al-

ways present;  hypothenar  pad  either  absent
or  only  weakly  developed).  Tail  shorter  than
head-and-body,   appearing   sparsely   haired,
without   a   terminal   tuft   or   pencil   of   long
hairs;   15-18   scale   annuli   per   cm   at   mid-
length;   annular   hairs   broad,   blackish,   and
2.5-4  scale  rows  in  length,  but  sparsely  dis-

tributed so  that  the  tail  scales  are  conspic-
uous. The  overall  impression  is  of  a  small-

bodied,   short-tailed,   and   short-eared   mouse
with   a   broad  head,   but   short   and  pointed
rostrum  and  very  spiny  fur  (Fig.  1).

Skull,  in  dorsal  view,  with  short  and  broad
or   tapering   rostrum   flanked   by   shallow,
barely   perceptible   zygomatic   notches;   na-

solacrimal capsules  expanded  (especially  so
in   S.   melanops,   Fig.   2);   interorbital   region
broad   and   hourglass-shaped,   with   well-de-

fined beaded  ledges  overhanging  margins
from   middle   of   frontals,   continuing   along
posterior   margins   of   orbit   and   onto   brain-
case   just   above   the   squamoso-parietal   su-

ture as  weakly  to  moderately-developed
temporal   ridges.   Braincase   distinctly   round-

ed and  globular  in  appearance,  dominating
dorsal  aspect  of  skull  (length  of  braincase  V2
length  of  skull).  Nasals  somewhat  expanded
and  taper  posteriorly  to  a  median  point  that
terminates   well   behind   the   premaxillary-
frontal  sutures.  Interparietal  large,  V2  to  Vs
as  deep  as  wide.

In  lateral   view,   nasals   extend  only   to  or
just  barely  beyond  anterior  curvature  of   in-

cisors. Zygomatic  plate  narrow,  vertical  to
slightly   angled   posteriorly   from   base,   and
without  distinct,  free  dorsal  edge  (thus,  the
zygomatic   notch   is   shallow   when   viewed
from  above).  Zygomatic  arch  thin  with  jugal
reduced.   Postglenoid   foramen   moderate   to
small;   hamular  process  of   squamosal  stout;
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Fig,  2.     Dorsal,  ventral,  and  lateral  views  of  cranium,  lateral  view  of  left  mandible  of  Scolomys  melanops
Anthony,  USNM  513581,  adult  male.  Scale  bar  equals  10  mm.
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subsquamosal   foramen   reduced   to   totally
occluded;   mastoid   fenestra   very   small   to
lacking.   Tegmen   tympani   of   periotic   either
does  not  contact  or  abuts,  but  does  not  over-

lap, the  squamosal.  Tympanic  bullae  small
and  inflated  ventrally  only  to  level  of  molar
series.

In   ventral   view,   incisive   foramina   mod-
erate in  size  (occupying  about  60%  of  dias-

temal   distance)   and   distinctly   tear-drop   in
shape,   pointed   anteriorly   with   diverging
sides  and  expanded,  rounded  posterior  mar-

gins; premaxillary-vomerine  septum  greatly
swollen   and   nearly   filling   the   entire   cavity
when  viewed  ventrally.  Bony  palate  long  and
wide   (sensu   Hershkovitz   1962),   without   a
medial   ridge   or   palatal   excrescences,   with
only   weakly   evident   lateral   folds,   but   with
large   and   complex   posterolateral   pits.   The
mesopterygoid  fossa  wide  with  parallel  sides
and  a  rounded  or  squared  anterior  margin,
ending   well   behind   the   third   molars;   bony
roof   of   fossa   complete,   or   perforated   only
by   barely   perceptible   sphenopalatine   va-

cuities along  the  presphenoid.  Paraptery-
goid   fossae   well   developed,   with   lateral
margins   straight   to   slightly   convex   and
strongly   divergent   towards   the   bullae,   de-

void of  vacuities  except  for  a  small  foramen
ovale,   and   moderately   excavated,   certainly
not  flat  in  appearance.  Alisphenoid  strut  ab-

sent, but  only  foramen  ovale  is  present  lat-
erally; without  anterior  opening  of  alis-

phenoid canal.  A  shallow  trough  where  the
masticatory-buccinator   branch   of   the   max-

illary nerve  courses  visible;  it  emanates  from
anterior   margin   of   the   foramen   ovale   and
obliquely   crosses   the   alisphenoid   onto   the
squamosal.   Facial   circulation   apparently
derived  only  from  the  internal  carotid  artery
(Pattern   3,   of   Voss,   1988),   as   indicated   by
a  greatly   reduced  to  absent   stapedial   fora-

men, no  squamoso-alisphenoid  groove  along
intemo-lateral   wall   of   braincase,   and   no
sphenofrontal   foramen   (signs   of   supraor-

bital branch  of  stapedial  artery).
Mandible   short   and   stout;   coronoid   pro-

cess short  with  a  weakly  to  moderately-

curved   posterior   projection;   capsular   pro-
cesses of  lower  incisor  alveoli  weakly  de-

veloped; lower  incisors  thin,  elongate,  with
enamel   essentially   devoid   of   pigment.   Up-

per incisors  ungrooved,  with  yellow  to  pale
yellow  enamel;  small,  deeper  than  wide,  and
proodont  (S.  melanops,  Fig.  2)  to  orthodont
{S.   ucayalensis   and   the   new   species   de-

scribed below).
Maxillary   tooth   rows   slightly   convergent

posteriorly,   and   angled   obliquely   downward
and   outward   at   about   a   40   degree   angle.
Teeth   of   nearly   all   known  specimens   mod-

erately to  well-worn,  and,  as  the  cusps  are
low,  even  a  little  wear  obscures  surface  to-

pography. Molars  small,  always  longer  (an-
teriorly-posteriorly)   than   wide,   and   forming
a  graded  series  with  the  third  molar  greatly
simplified.   Upper  teeth  pentalophodont  with
principal   cusps   arranged   transversely   and
slightly   obliquely;   labial   and   lingual   reen-

trant folds  do  not  interdigitate,  or  contact,
with  major  labial  folds  of  Ml  and  M2  (par-
aflexus   and   metaflexus)   deep,   extending   at
least   %   across   the   tooth,   lingual   folds   re-

duced, with  protoflexus  only  evident  as  a
shallow   lateral   indentation   in   Ml   and   not
visible  at  all  in  M2.  Procingulum  of  Ml  and
ml   well-developed   but   not   divided   into
separate  anterolabial   and  anterolingual   con-
ules   (no   anteromedial   flexus   [-id]);   antero-
flexus  on  M 1  absent  so  that  anteroloph  not
separated   from   labial   anteroconule;   anter-

oloph of  M2  well  developed;  distinct  me-
solophs  present  and  extending  to  labial  mar-

gin of  all  three  molars;  posteroloph  well  de-
veloped on  Ml  but  barely  perceptible  on

M2  and  absent   on   M3.   Paracone  and  me-
tacone  of  M 1  and  M2  tall   and  well   devel-

oped with  protocone  and  hypocone  pro-
portionately reduced  in  size  and  much  lower

in   topography;   only   paracone   and   weakly-
developed   protocone   present   on   M3.

Content   and   distribution.  —The   genus
Scolomys   comprises   two   described   species,
the  known  ranges  of   which  are  geographi-

cally restricted  within  the  western  Amazon
Basin   (Fig.   3).   The   type   species,   S.   melan-
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Fig.  3.     Distributional  records  of  spiny  mice,  genus  Scolomys.  Circles  =  S.  melanops  Anthony,  triangle  =  S.
ucayalensis  Pacheco,  and  squares  =  S.  juruaense  new  species  (numbered  as  in  list  of  specimens;  see  text).

ops,  is  known  from  three  localities  in  eastern
Ecuador:  the  type  locality  at  Mera,  1160  m,
Pastaza   Province   (holotype   and   five   para-
types   in   the   American   Museum   of   Natural
History,   New   York   [AMNH],   and   three
topotypes   in   the   Natural   Museum   of   Nat-

ural  History,   Washington   D.C.   [USNM]);
Huamani,   Volcan   Sumaco,   Napo   Province
(above  Mera,  one  specimen  in  the  collection
of   the   Escuela   Politecnica   Nacional,   Quito
[Albuja,   1991]),   and   Limoncocho,   250   m,
Napo   Province   (3   specimens   in   USNM).
Scolomys   ucayalensis   Pacheco   is   known
from   two   specimens   from   its   type   locality,
Centro   de   Investigaciones   "Jenaro   Herre-
ra,"   2.8   km   E   Jenaro   Herrera,   Depto.   Lo-
reto,   right   bank   of   Rio   UcayaH,   Peru,   135
m.   A   third   species   from   four   localities   in
western   Amazonia   of   Brazil   is   described
here;  it  may  be  known  as

Scolomys   juruaense,   new   species

Holotype.-MVEG   23824   (Museo   Par-
aense   Emilio   Goeldi,   Belem,   Para,   Brazil),
adult   female,   collected   on   19   September
1991   by   J.   L.   Patton   (original   number
15570);   skin   with   skull   and   mandibles,   in
good   condition,   plus   liver   tissue   preserved
both  deep  frozen  and  in  ethyl   alcohol.   Tis-

sues are  maintained  in  the  collections  of  the
Museum   of   Vertebrate   Zoology,   University
of   California,   Berkeley.

Type  locality. —SQrm%2i\  Condor,  left  bank
Rio   Jurua,   Amazonas,   Brazil   70°5rw,
6°45'S.   Obtained   in   tree-fall   slash   distur-

bance in  otherwise  primary  terra  firme  (or
upland,   non-seasonally   flooded)   forest.

Paratypes.—  The   total   known   sample   of
S.  juruaense  consists  of  the  holotype  and  22
additional   specimens   that   are   deposited   in
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the   Colegao   de   Mamiferos,   Institute   Na-
cional   de   Pesquisas   da   Amazonia   (INPA);
Museu   Paraense   Emilio   Goeldi   (MPEG);
and   Museum   of   Vertebrate   Zoology,   Uni-

versity of  California  at  Berkeley  (MVZ),  list-
ed here  by  locality  (numbered  as  in  the  map,

Fig.   3):   Brazil  -Acre:   (1)   Sobral,   left   bank
Rio   Jurua,   72M9'W,   8°22'S-INPA   2485,
adult  female,  skin  with  skull,  carcass  in  fluid
plus   karyotype;   INPA   2486,   adult   male,   in
fluid   plus   karyotype;   MPEG   24023,   adult
female,  skin  with  skull,  carcass  in  fluid  plus
karyotype;   MPEG   24024,   aduU   female,   in
fluid   plus   karyotype;   MVZ   183172,   juvenile
female,   in   fluid   plus   karyotype.   Amazonas:
(2)   type   locality-MPEG   240  1  9,   adult   male,
skin   and   skull;   MPEG   24020,   adult   male,
skin  and  skufl   plus  karyotype;  MVZ  183167,
adult   female,   skin   and   skull;   MVZ   183168,
adult   male,   skin   and   skull   plus   karyotype;
(3)   Penedo,   right   bank   Rio   Jurua,   70°45'W,
6°50'S-INPA   2487,   adult   male,   skin   and
skull;   INPA  2488,   adult   male,   body  in   fluid
with   skull   extracted;   MPEG   24022,   adult
female,   body   in   fluid   with   skull   extracted;
MVZ  183165,  adult  male,  body  in  fluid  with
skull   extracted;   MVZ   183166,   adult   female,
skin  and  skull;  and  (4)  Barro  Vermelho,  left
bank   Rio   Jurua,   68°46'W,   6°28'S-INPA
2489,   subadult   male,   skin   and   skull   plus
karyotype;   INPA   2490,   adult   female,   skin
and  skull  plus  karyotype;  INPA  249 1 ,  adult
female,   skin  and  skull   plus  karyotype;  INPA
2492,   adult   male,   skin  and  skull,   karyotype;
MPEG   24021,   adult   male,   skin   and   skull
plus   karyotype;   MVZ   183169,   subadult
male,   skin   and   skull   plus   karyotype;   MVZ
1 83 1 70,  adult  male,  in  fluid  plus  karyotype;
and   MVZ   183171,   adult   male,   in   fluid.   Liv-

er tissues  preserved  in  95%  ethyl  alcohol
and   frozen   at   -76°C   are   available   for   all
specimens  and  are  deposited  in  the  Museum
of   Vertebrate   Zoology,   as   are   chromosome
slides   for   all   karyotyped   specimens.

Distribution.  —Y^no^n   from   three   locali-
ties on  the  left  and  one  on  the  right  bank  in

the   central   and   upper   reaches   of   the   Rio
Jurua   in   the   Brazilian   states   of   Acre   and

Amazones   (Fig.   3);   all   localities   are   below
400  m  in  elevation.

Etymology.   —The   name   refers   to   the
known  distribution  along  the  Rio  Jurua,  the
largest   white-water   tributary   of   the   Rio
Amazonas  with  an  origin  extralimital  to  the
Andean   cordillera.

Diagnosis.—  A   small-bodied   mouse   (Ta-
ble 1)  with  short,  nearly  naked  tail  (83%  of

body  length);  short,  broad  head  with  point-
ed snout  (Fig.  1);  short  and  relatively  broad

hindfeet;  hypothenar  pad  greatly  reduced  to
absent  (minutely  present  in  15  of   23  spec-

imens) but  thenar  and  interdigital  pads  well-
developed;   small   and   rounded   ears;   dorsal
color   varying   from  a   grizzled   pale   reddish-
brown   (Sudan   Brown   to   Antique   Brown;
capitalized   color   terms   from   Ridgway   1912)
to   dark   reddish-black   (Raw   Umber)   finely
streaked   with   black;   with   rounded   and   in-

flated braincase;  short,  basally-broad  ros-
trum that  tapers  distally;  narrowed  and

straight   zygomatic   arches;   narrow   but   long
orbital   openings;   subsquamosal   fenestra   to-

tally occluded  by  stout  hamular  process  of
squamosal;   short   and  distally   broad  incisive
foramina   with   sides   distinctly   'stepped';
wide  mesopterygoid  fossa  with  parallel  sides
and  squared,  as  opposed  to  rounded,  ante-

rior margin  (Fig.  4);  and  2N  =50.  Other
characteristics   are   as   listed   above   for   the
genus.

Measurements   of   holotype.   —Measure-
ments are  in  millimeters  and  weight  (mass)

in  grams;  external  measurements  are  those
recorded  on  the  specimen  label  and  bilateral
measurements  were  taken  on  the  right  side
with  digital  calipers:  Total  length,  1 60;  head
and  body,  86;  tail,  76;  hind  foot  (with  claws),
21;   ear   (from   notch),   16;   condyloincisive
length   (CIL),   21.21;   zygomatic   breadth   (ZB),
12.42;   braincase   breadth   (BB),   1  1.59;   least
interorbital   breadth   (IOC),   5.84;   rostral
length  (RL,  taken  from  anterior  orbit  to  tip
of  nasals),  7.98;  nasal  length  (NL),  8.60;  ros-

tral  width-  1   (RW-1,   across   nasolacrimal
capsules),   4.86;   rostral   width-2   (RW-2,   at
premaxillo-maxillary   suture),   3.61;   orbital
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Table  1.— Selected  measurements  of  spiny  mice  of  the  genus  Scolomys  (mean
with  sample  size).

Variable S.  melanops S.  ucayalensis

one  Standard  error  and  range,

S.  jumaense

Total  length

Tail  length

Hind  foot  length

Ear  height

Condyloincisive  length

Zygomatic  breadth

Braincase  breadth

Least  interorbital
constriction

Rostral  length

Nasal  length

Rostral  width—  1

Rostral  width— 2

Orbital  length

Diastema  length

Maxillary  tooth
row  length



length  (OL),   7.74;   maxillary   diastema  length
(D),   6.43;   maxillary   tooth   row   length
(MTRL),   2.82;   incisive   foramen   length
(IFL),  4.00;  palatal  bridge  length  (PBL),  9.68;
alveolar   width   (AW,   outside   of   Ml),   4.58;
occipital   condyle   width   (OCW),   6.46;   mas-

toid  breadth   (MB),   10.73;   basioccipital
length   (BOL),   3.44;   mesopterygoid   fossa
length   (MPFL),   3.48;   mesopterygoid   fossa
width  (MPFW),   2.  1 3;   zygomatic  plate  width
(ZPW),   1.66;   cranial   depth  (CD),   8.97;   mass,
26  grams.

Additional   measurements.—  ^qq   Table   1
for   additional   measurements   of   adult   spec-

imens of  S.  juruaense  and  of  S.  melanops
and  S.   ucayalensis.

Description.  —r>orsa\   coloration   uniform
from   snout   to   rump,   but   individuals   vary
both  within  and  among  localities  from  griz-

zled pale  reddish-brown  to  dark  reddish-
black;   ventral   coloration   uniformly   clear
gray.  Fore  and  hindfeet  clothed  dorsally  with
stiff  white  hairs;  ungual  tufts  of  thin,  silvery
hairs  extend  to  or  just  beyond  tip  of  claws.
Otherwise  as  described  for  the  genus,  above.

Most  features  of  cranial  morphology  (Fig.
4  and  Table  1)   are  given  above  in  the  di-

agnosis, or  detailed  under  the  extended  de-
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Fig.  4.     Dorsal,  ventral,  and  lateral  views  of  cranium,  lateral  view  of  left  mandible  of  the  holotype  of  Scolomys
juruaense,  new  species,  MPEG  23824,  adult  female  (original  number  JLP  15570).  Scale  bar  equals  10  mm.
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Fig.  5.     Occlusal  views  of  left  upper  maxillary  tooth  row  (from  left  to  right)  of  S.  melanops,  USNM  513581
and  S.  juruaense,  new  species,  MVZ  183169,  INPA  2487,  INPA  2485.  Scale  bar  equals  1  mm.

scription   of   the   genus   above.   Features   of
particular  note  include  a  short  rostrum  dis-
tally   tapering  from  a   broad  base;   relatively
long  nasals;  shallow  zygomatic  notches;  wide
interorbital   region   with   well-developed
ledges   extending  posteriorly   as   ridges   onto
temporal  region;  narrow,  rather  straight,  and
nearly   parallel   zygomatic   arches   with   re-

duced jugals;  elongated  and  narrow  orbital
openings;   short   (about   %  diastemal   length)
but   posteriorly-widened   incisive   foramen
with   distinctly   "stepped"   lateral   margins;
broad   mesopterygoid   fossa   with   parallel
sides   and   a   flat,   squared   anterior   margin;
orthodont   upper   incisors;   and   short   and
stout   hamular   process   of   squamosal   totally
occluding   subsquamosal   fenestra.

Maxillary  and  mandibular  molar  teeth  are
as   described  above   for   the   genus   (Fig.   5).
The  general  lack  of  specimens  with  unworn
molars   precludes   the   determination   of
structural   differences   in   occlusal   morphol-

ogy that  may  characterize  each  of  the  three
recognized   species.

Phallus  (Fig.  6)  small,  elongated,  and  nar-
row (averaging  4.2  mm  in  length  and  1.6

mm   in   width),   with   a   distinctly   cylindrical
shape  and  straight  sides.  External  surface  of
the  glans  rugose,  sparsely  covered  with  small
spines   (averaging   7   per   mm)   buried   in   ir-

regular pits  from  the  lip  of  the  terminal  cra-
ter (excluding  a  narrow  non-spinous  rim)  to

the  prepuce;  without  a  dorsal  groove  or  lat-
eral notches,  but  with  a  thickened,  spine-

free   midventral   ridge   extending   from   pre-
puce to  crater  rim.  A  distinct,  corrugated

and  non-spinous  crater   rim  present,   low  in
profile   ventrally,   enlarged   laterally,   but   in-

complete at  dorsal  midline  and  not  circum-
scribing entire  crater;  crater  rim  distinctly

separated  from  spinous  epithelium  of   prox-
imal glans  by  a  distinct  fold  or  groove.  Me-

dial bacular  mound  visible  distally  beyond
the  crater  rim;  distinctly  shorter  and  round-
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Fig.  6.  Ventral,  lateral,  and  dorsal  views  of  the  male  phallus  of  5".  juruaense,  new  species  (MVZ  183171).
CR,  crater  rim;  MBM,  medial  bacular  mound;  MVR,  midventral  ridge;  P,  prepuce;  SE,  spinous  epithelium;  UF,
urethral  flaps.  Scale  bar  equals  2  mm.

ed  lateral  mounds  buried  under  laterally  ex-
panded crater  rim.  Dorsal  papilla  lacking

spines   and   thickened,   spatulate,   and   trian-
gular in  shape,  with  its  tip  extending  just

above   crater   rim.   Urethral   flaps   lacking
spines,  but  well  developed,  tapering  distally,
and   varying   in   length   but   always   visible
above  crater  rim  at   ventral   base  of   medial
bacular   mound.   Distal   baculum   cartilagi-

nous and  tridigitate;  proximal  baculum  with
a  stout  straight  shaft  and  laterally  flared  base.

Stomach   unilocular   and   hemiglandular,
with   a   moderately   deep   incisura   angularis
(extending  about  one-third  the  depth  of  the

corpus   and   antrum),   with   rather   short   but
thick  bordering  fold,   and  an  expanded  cor-

pus with  a  moderately  small  antrum  (terms
fromCarleton   1973).

Chromosome   preparations   are   available
from  nine  males  and  five  females  (see  spec-

imens examined  above).  The  diploid  num-
ber is  50  and  the  fundamental  number  is

68.  The  karyotype  (Fig.  7 A)  is  comprised  of
an   acrocentric   X-chromosome,   the   largest
element   of   the   complement,   a   small   acro-

centric Y-chromosome,  and  24  pairs  of  au-
tosomes of  the  following  size  and  mor-
phology:   2   pairs   of  large   subtelocentric
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Fig.  7.     Karyotypes  of  (A)  5.  juruaense,  new  species  (MVZ  183172;  female,  2N  =  50,  FN  =  68)  and  (B)  5.
melanops  (USNM  513583;  male,  2N  =  60,  FN  =  78).

chromosomes,   8   pairs   of   meta-submetacen-
tric  chromosomes  grading  in  size  from  me-

dium to  small,  and  one  large  and  13  me-
dium to  small  pairs  of  acrocentric  chro-

mosomes.
Comparisons.—  From   S.   melanops   (see

Table   1   and   Figs.   2   and   4),   S.   juruaense
averages  larger  in  all  cranial  dimensions  ex-

cept maxillary  tooth  row  length  and  zygo-
matic breadth;  and  it  differs  by  virtue  of

orthodont   versus   proodont   upper   incisors;
longer   and   distally   tapering   rostrum;   less
expanded   nasolacrymal   capsules   when
viewed  from  above;  narrow,  rather  straight,
and   nearly   parallel   zygomatic   arches   en-

closing a  narrow  and  elongated  orbital
opening;  occluded  as  opposed  to  open  subs-
quamosal   fenestra;   more   gracile   mandible
with   longer,   more   curved,   and   narrower
coronoid   process;   usually   present   but   min-

ute hypothenar  pad  on  sole  of  hind  foot;
and  2N  =  50  rather  than  2N  =  60  karyotype.
Scolomys  juruaense  is  also  larger  in  all  cra-

nial dimensions  (except  maxillary  tooth  row
length,   least   interorbital   constriction,   and
braincase   breadth)   than   S.   ucayalensis,   al-

though proportionally  their  skulls  are  more
similar  to  one  another  than  either  is  to  S.
melanops  (ratio  diagram.  Fig.  8).  These  two
species  can  be  distinguished  by  the  follow-

ing combination  of  characters:  pale  reddish-
brown  to   reddish-black   dorsal   coloration   as
opposed   to   uniformly   dark   gray   to   brown-

ish-black (Pacheco  1991),  longer  hind  foot,
longer   ear,   greater   breadth   across   the   zy-

gomatic arches,  longer  nasals,  longer  dia-
stema, "stepped"  lateral  margins  of  the  in-
cisive foramen,  and  squared  (rather  than

distinctly   rounded)   anterior   margin   of   the
mesopterygoid   fossa.   The   karyotype   of   S.
ucayalensis   is   not   known.

Little  comparison  can  be  made  in  relation
to  the  occlusal  surfaces  of  the  cheek  teeth.
These  details   are   not   given  in   the  original
description   of   S.   ucayalensis   and   the   teeth
are   too   worn   in   most   available   specimens
of  both  S.  melanops  and  5".  juruaense  (Fig.
5).   Similarly,   no   comparison   can   be   made
in  soft  anatomical  structures,  as  none  have
been  described  for  species  other  than  what
we  provide  here  for  S.  juruaense.  The  karyo-

type of  5".  melanops  (Fig.  7B)  is  grossly  sim-
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Fig.  8.  Ratio  diagram  comparing  averages  of  ex-
ternal and  cranial  dimensions  for  Scolomys  ucayalensis

(solid  circles)  and  5".  juruaense  (open  squares)  in  re-
lation to  those  of  S.  melanops  (vertical  line).

ilar  to  that  oi  S.  juruaense  (Fig.  7 A),  with  a
diploid   number   of   60   and   fundamental
number  of  78.  Its  karyotype  is  composed  of
one   pair   of   large   subtelocentric,   9   pairs   of
medium-sized   to   minute   meta-and   sub-

metacentric, and  19  pairs  of  acrocentric  au-
tosomes grading  evenly  from  medium-sized

to   small.   The   X   is   a   large   submetacentric
chromosome,   the   largest   element   of   the
complement,   and   the   Y   is   a   subtelocentric
element  as  large  as  the  autosomal  pair.

The   phenotypic   similarity   (especially   or-
thodont   incisors,   distally   tapering   rostrum,
less-flared   and   parallel   zygomatic   arches,
long  and  narrow  orbital  openings,  and  more
elongated  braincase)  of  S.  juruaense  and  S.
ucayalensis   suggest   a   closer   genetic   rela-

tionship betv^een  them  relative  to  S.  me-
lanops. This  hypothesis  remains  to  be  test-

ed, however.
Habitat.—  A\\   specimens   oi  S.   juruaense

were   obtained   in   primary   terra   firme   (up-

land, non-seasonally  flooded)  forest  in  Sher-
man live  traps  placed  on  the  ground  and

baited  with  a  combination  of  ground  whole
oats,   raisins,   and  peanuts.   As  all   individuals
were   live-trapped,   stomach   contents   con-

sisted only  of  the  bait  used  (ground  whole
oats,  raisins,  and  peanuts)  and  a  few  insect
parts   which   may   have   been   ingested   acci-

dentally. An  equal  number  of  Sherman  traps
placed  in  the  trees  at  heights  of  10-15  me-

ters failed  to  secure  any  specimens  of  this
species,   although   species   of   the   sigmodon-
tine   genera   Oecomys   and   Rhipidomys   were
taken.   Other   sigmodontines   found   sympat-
ric  with  S.  juruaense  include  Oryzomys  cap-

ita,  Oryzomys  yunganus,  Oryzomys  mac-
connelli,   Neacomys   spinosus,   Neacomys   sp.
(a   smaller-bodied   form   sympatric   with   A^.
spinosus,   with   proportionally   longer   tail,
shorter   tooth  row,   and  2N  =   35/36  as   op-

posed to  2N  =  64  karyotype),  Nectomys
squamipes,   Oecomys   trinitatus,   Oecomys
roberti,   Oecomys   super  ans,   Oecomys   bicol-
or,   and   Rhipidomys   leucodactylus.

Reproduction.—  Scolomys   juruaense   ap-
parently breeds  in  both  wet  and  dry  seasons

as  pregnant  or  perforate  females  were  taken
in  March  (wet  season),  and  in  August,  Sep-

tember, and  October  (dry  season).  Two  of
the  three  female  specimens  of   S.   melanops
from  the  type  locality   were   pregnant   when
collected   in   March.   Litter   sizes   (maximum
number   of   embryos   3   in   both   melanops
[Anthony   1924]   dind   juruaense   [range   1-3])
are   somewhat   low   in   comparison   to   other
sympatric   small-bodied   oryzomyines,   no-

tably Oligoryzomys  microtis  (modal  litter
size   5,   range   2-8)   and   Neacomys   spinosus
(modal   litter   size  3,   range  2-4).

Phylogenetic   Affinities

Voss   &   Carleton   (1993)   provided   a   phy-
logenetic diagnosis  of  the  Oryzomyini  Vo-

rontsov,  1959,  defining  the  tribe  by  the  fol-
lowing combination  of  characters:  (1)  a  pec-

toral pair  of  mammae  (with  mammary
counts  of  eight  or  more);  (2)  a  long  palate
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with   prominent   posterolateral   pits;   (3)   no
alisphenoid   strut   separating   the   buccinator-
masticatory   and   accessory   oval   foramina;
(4)   no  posterior   suspensory   process   of   the
squamosal  attached  to  the  tegmen  tympani;
and  (5)  no  gall   bladder.  They  included  one
extinct   and   14   Recent   genera   within   this
diagnosed   unit:   Scolomys   along   with   Hol-
ochilus,   Lundomys,   '\Megalomys,   Melano-
mys,   Micwryzomys,   Neacomys,   Nectomys,
Nesoryzomys,   Oecomys,   Oligoryzomys,
Oryzomys,   Pseudoryzomys,   Sigmodonto-
mys,   and   Zygodontomys.   While   the   place-

ment of  Scolomys  within  the  Oryzomyini
has   never   been   challenged,   to   our   knowl-

edge, this  genus  possesses  only  four  of  these
five   diagnostic   characters.   Among   oryzo-
myines,   Scolomys  apparently   is   unique  with
a   reduced   mammary   count,   lacking   both
pectoral   and   postaxial   pairs.

No   hypothesis   of   phylogenetic   relation-
ships among  the  member  genera  of  the  Ory-

zomyini has  as  yet  been  proposed  and  a
sufficient   understanding   of   character   vari-

ation in  the  soft  and  hard  anatomy  within
the  tribe  is,  at  present,  too  limited  for  such
to   be   developed   here.   Scolomys   and   Nea-

comys are  the  only  neotropical  sigmodon-
tines  with  strongly  spinose  fur,  and  they  are
superficially   similar   in   overall   small   size,
relatively   short   and   naked-appearing   tail,
and   apparently   strictly   terrestrial   habits   as
well.  This  resemblance  is  apparently  not  due
to   immediate   common   ancestry,   however.
For  example,   we  could  score  21  of   the  25
characters   listed  by   Voss   &  Carleton  (1993:
23-27)   in   both   genera.   Of   these,   the   two
differ   in   mammary   count   (6   in   Scolomys,
the  presumptive  ancestral  state  of  8  in  Nea-

comys), carotid  circulation  {Scolomys  has
the  derived  Pattern  3,  Neacomys  the  ances-

tral Pattern  1),  anteroloph  on  Ml  (present
[=ancestral   state]   in   Neacomys,   confluent
with   anterolabial   conule   in   Scolomys),   and
protoflexus   of   M2   (absent   in   Scolomys,
present  [=ancestral  state]  in  Neacomys).  The
two  genera  do  share  17  characters  in  com-

mon, but  all  are  apparently  shared-primi-

tive traits  either  for  sigmodontines  as  a
whole  (1 1  characters;  numbers  1,  2,  3,  4,  6,
9,   13,   14,   15,   16,   and  24  ofVoss&  Carleton
1993)   or   for   oryzomyines   in   particular   (6
are  shared  broadly  by  other  genera  in  the
tribe;   characters   7,   8,   10,   12,   21,   and   25).
Scolomys  does  share  the  derived  carotid  cir-

culation pattern  with  Oligoryzomys  (Carle-
ton &  Musser  1989),  some  but  not  all  Ory-

zomys (Gardner  &  Patton  1976),  Nectomys,
and   Holochilus   (Voss   &   Carleton   1993),
which   might   suggest   a   relationship   among
this  group  of  genera.

As  a  means  to  assess  relationships  within
the  Oryzomyini,   we  examined  the  sequence
of   801  base  pairs   (267  codons)   of   the  mi-

tochondrial cytochrome-b  gene  for  1 7  spe-
cies of  seven  oryzomyine  genera  (Microry-

zomys  minutus;  Neacomys  spinosus  and  two
undetermined   species;   Nectomys   squam-
ipes;   Oecomys   bicolor,   roberti,   superans,
trinitatus,   and   an   undetermined   species;
Oligoryzomys   longicaudatus   and   microtis;
Oryzomys   capito,   macconnelli,   nitidus,   and
yunganus;   and   Scolomys   juruaense).   The
thomasomyine   taxa   Thomasomys   aureus
and  Rhipidomys  leucodactylus  were  used  as
out-groups.   Methods   for   DNA   extraction,
amplification   by   the   polymerase   chain   re-

action (PCR),  and  sequencing,  as  well  as
oligonucleotide   primers   used   in   the   PCR
reactions  follow  those  given  in  Smith  &  Pat-
ton   (1993).   All   sequences   are   available   in
GenBank;   those   for   Nectomys   squamipes,
Oligoryzomys   longicaudatus,   Oryzomys
capito,   and   the   two   thomasomyine   out-
groups   were   presented   in   Smith   &   Patton
(1993).  Table  2  provides  a  matrix  of  average
sequence  divergence  distances,  corrected  for
multiple   replacements   (Brown   et   al.   1982),
and  of  the  average  number  of  transversions
at  the  3rd  position  of  codons.  Distances  be-

tween these  genera  of  oryzomyines  are  sub-
stantial, averaging  33.99%  in  corrected  se-

quence divergence  (range  25.6%  [Oecomys
versus   Oryzomys]   to   40.8%   [Microryzomys
versus   Scolomys]).   Moreover,   Scolomys   is
consistently  the  most  divergent,  with  an  av-
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Table  2.— Above  the  diagonal:  average  pair- wise  divergence  estimates  of  801  base  pairs  of  the  mitochondrial
cytochrome-b  gene  among  seven  genera  of  oryzomyine  rodents,  and  between  them  and  two  thomasomyine  out-
group  taxa,  corrected  for  multiple  hits  by  the  method  of  Brown  et  al.  (1982).  Below  the  diagonal:  average  number
of  3rd  position  transversions  (with  estimates  of  times  of  divergence,  in  millions  of  years,  in  parentheses).  Averages
for  both  sequence  divergence  and  numbers  of  3rd  position  transversions  among  species  within  a  given  genus
are  given  on  the  diagonal.

^Microryzomys  minutus  (Peru:  MVZ  173957),  Neacomys  spinosus  (Brazil:  MNFS  1262),  Neacomys  sp.  1
(Brazil:  MNFS  1395),  Neacomys  sp.  2  (Brazil:  JLP  15365),  Nectomys  squamipes  (Peru:  MVZ  166700),  Oecomys
bicolor  (Brazil:  MNFS  1499),  Oecomys  sp.  (Brazil:  J354),  Oecomys  roberti  (Brazil:  JLP  15241),  Oecomys  superans
(Brazil:  JLP  15517),  Oecomys  trinitatus  (Brazil:  MNFS  1250),  Oligoryzomys  longicaudatus  (Argentina:  MVZ
155842),  Oligoryzomys  microtis  (Brazil:  MNFS  1321),  Oryzomys  capito  (Peru:  MVZ  166676),  Oryzomys  mac-
connelli  (Brazil:  MNFS  1 5 6),  Oryzomys  nitidus  (Brazil:  MNFS  1419),  Oryzomys  yunganus  (Brazil:  MNFS  1101),
Scolomys  juruaense  (holotype,  MPEG  23824),  Thomasomys  aureus  (Peru:  MVZ  170076),  and  Rhipidomys
leucodactylus  (Peru:  MVZ  168938).

erage  of  38.67%  divergence  in  all   pair-  wise
comparisons.

The   mtDNA   sequences   were   analyzed
both   by   the   minimum   evolution   tree   esti-

mate (using  the  METREE  version  1.2  pro-
gram; Rzhetsky  &  Nei  1992),  based  on  Ki-

mura   2  -parameter   molecular   distance   ma-
trices (Kimura  1980),  and  maximum  par-

simony (using  PAUP  3.1.1;  SwofFord  1 993).
While   both   approaches   provide   strong   sup-

port for  the  monophyly  of  the  oryzomyine
genera  examined  (at  a  confidence  limit  val-

ue of  99%  in  the  distance  phenogram  [Fig.
9  A]   and   a   bootstrap   value   of   95%  in   the
parsimony   cladogram   [Fig.   9B])   relative   to
the   thomasomyine   out-group   genera,   nei-

ther view  provides  much  resolution  among
the   oryzomyine   genera   or   in   the   specific
placement   of   Scolomys   among   them.   All
terminal   branches   are   very   long   and   inter-
nodal  distances  are  short.  As  a  result,  nearly
all   intemodes   linking   the   oryzomyine   gen-

era have  either  confidence  limits  (Fig.  9A)
or   bootstrap   values   (Fig.   9B)   below   50%.
However,   with   the   exception   of   Oryzomys,
both  measures  are  above  90%  in  the  linkage

of   species   within   polytypic   genera.   Scolo-
mys appears  as  a  weakly  supported  sister

taxon   to   a   clade   composed   of   Nectomys,
Oryzomys,   and  Oecomys  (with   a   confidence
of   only   46%)   in   the   distance   tree   and   to
Nectomys   in   the   parsimony   tree   (but   at   a
bootstrap   value   <50%).

While   the   mtDNA   sequence   data   do   not
provide   strong   support   for   relationships
among   this   group   of   oryzomyine   genera,
these   data   are   significant   for   two   reasons.
For  one,  the  very  short  intemodal  distances
suggest   that   divergence   among   taxa   was
nearly   simultaneous   and   that,   as   a   conse-

quence, resolution  of  relationships  by  any
set   of   characters  is   likely   to  be  difficult.   It
may   not   be   surpising,   therefore,   that   Sco-

lomys combines  a  few  uniquely  derived
morphological   characters   with   others   that
are   apparently   primitive   for   the   tribe.   This
general  lack  of  resolution  is  opposite  to  that
observed  among  members  of  the  tribe  Ako-
dontini   of   the   South   American   sigmodon-
tines,  based  on  variation  over  the  same  se-

quence of  cytochrome-b  (Smith  &  Patton
1993).   Consequently,   difficulties   in   resolv-
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Fig.  9.  Hypotheses  of  phyletic  relationship  between  exemplar  species  of  seven  genera  of  the  tribe  Ory/omyini,
with  the  thomasomyine  genera  Thomasomys  and  Rhipidomys  as  out-groups,  based  on  80 1  base  pairs  of  the
mitochondrial  cytochrome-b  gene.  (A)  Minimum  evolution  tree  based  on  a  Kimura  2-parameter  distance  matrix
(METREE  version  1.2;  Rzhetsky  &  Nei  1992);  branch  lengths  are  proportional  and  circled  numbers  at  each
node  are  confidence  limits.  (B)  Maximum  parsimony  cladogram,  excluding  3rd  position  transitions  (PAUP
version  3.1.1;  Swofford  1993);  the  number  of  character  changes  along  each  branch  is  indicated  and  circled
numbers  at  specific  nodes  are  bootstrap  values  (based  on  500  iterations)  above  50%.
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ing   relationships   among   oryzomyine   genera
are  likely  to  reflect  true  patterns  and  timing
of   diversification   rather   than   inadequacies
of   the   sequence  used  in   comparisons.   Sec-

ondly, the  long  terminal  branches  and  over-
all extensive  degree  of  sequence  divergence

suggest   that   divergence   times   within   the
oryzomyines   are   deep.   Based   on   the   rate
estimate  of  2.3%  per  million  years  for  third
position   transversions   of   the   cytochrome-b
gene   (Table   2;   rate   calculation   from   Smith
&   Patton   [1993]   for   the   Akodontini),   times
of   divergence   among   the   examined   genera
of   oryzomyines   average   about   6.6   million
years  (range  5.1  to  7.5).  These  numbers  are
in  general  accordance  with  estimates  of  times
of   divergence   for   the   Sigmodontinae   as   a
monophyletic   lineage,   based   on   DNA-DNA
hybridization   analyses   (reviewed   in   Catze-
flis  et  al.  1993).  However,  they  also  suggest
that   divergences   within   the   oryzomyines
were   nearly   simultaneous   with   the   diver-

gence between  members  of  that  tribe  and  at
least   the   Akodontini   (Catzeflis   et   al.   1993:
their   fig.   12.4),   if   not   for   other   sigmodon-
tines  as  well.
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Systematic   studies   of   oryzomyine   rodents
(Muridae:   Sigmodontinae):   definition   and   distribution   of

Oligoryzomys   vegetus   (Bangs,   1902)

Michael   D.   Carleton   and   Guy   G.   Musser

(MDC)  Divison  of  Mammals,  National  Museum  of  Natural  History,  Smithsonian  Institution,
Washington,   D.C.   20560,   U.S.A.;

(GGM)  Department  of  Mammalogy,  American  Museum  of  Natural  History,
New  York  City,  New  York  10024,  U.S.A.

Abstract.   —Morphologicsil   and   distributional   evidence   is   presented   to   doc-
ument the  specific  stature  of  Oligoryzomys  vegetus  (Bangs,  1 902)  and  to  clarify

its   identification   with   respect   to   Central   American   populations   of   O.fulvescens.
The  geographic  range  of   O.   vegetus  covers  not  only  the  mountains  of   western
Panama   but   also   the   Cordilleras   de   Tilaran,   Central,   and   Talamanca   of   Costa
Rica,   generally   above   1000   meters   elevation   and   within   lower   montane   and
montane   biotic   zones.   Within   southern   Central   America,   populations   of   O.
fulvescens   usually   occur   from   sea   level   to   1000   meters   in   wet   tropical   and
subtropical   associations,   but   numerous   instances   of   sympatry   with   O.   vegetus
are   recorded   in   the   1000-1500   meter   zone.   Two   species-group   taxa,   both   de-

scribed from  Costa  Rica,  are  allocated  to  subjective  junior  synonymy  under
O.   vegetus,   namely   Oryzomys   fulvescens   creper   GoodWin,   1945   and   Oryzomys

fulvescens   reventazoni   Goodwin,   1945.   With   improved   understanding   of   its
taxonomy   and   geographic   range,   Oligoryzomys   vegetus   emerges   as   another
species   of   small   terrestrial   mammal   restricted   to   the   highlands   of   Costa   Rica
and   western   Panama,   a   region   which   has   formed   a   modest   center   for   mam-

malian endemism  in  southern  Central  America.

In   1902,   Outram   Bangs   reported   two   spe-   Two   years   later,   Allen   (1904a)   examined
cies   of   Oligoryzomys   occurring   together   at   seven   additional   specimens   from   Boquete,
Boquete   and   its   vicinity,   on   the   southeast-   collected   by   J.   H.   Batty   in   1901,   and   com-
em   slopes   of   Volcan   de   Chiriqui   between   pared   them   with   Bang's   original   material.
3800   and   4800   ft   in   western   Panama.   Five   Allen   (1904a:69)   at   first   did   not   appreciate
specimens,   ranging   in   age   from   young   to   old   the   distinctions   between   the   forms   Bangs
adults,   were   identified   as   Allen's   (1893)   hdid   id^nXifiQd   2iS   costaricensis   dind   vegetus:
Oryzomys   costaricensis;   1  3   others,   howev-   "The   type   and   1  2   topotypes   of   O.   vegetus,
er,   about   the   same   in   age   span,   were   larger-   kindly   sent   me   for   examination   by   Mr.
bodied   with   darker   fur,   bigger   hindfeet,   and   Bangs,   do   not   differ   appreciably   from   the
longer,   monocolored   tails.   The   latter   Bangs   type,   3   topotypes,   and   additional   Costa   Rica
(1902)   described   as   a   new   species,   Oryzo-   specimens   of   O.   costaricensis.   They   also
mys   (Oligoryzomys)   vegetus.   To   Bangs,   the   agree   with   the   7   Boquete   specimens   col-
collection   of   Oligoryzomys   from   Volcan   de   lected   by   Mr.   Batty,   which   I   unhesitatingly
Chiriqui   was   clearly   separable   into   two   spe-   refer   to   O.   costaricensis.'^   In   a   brief   com-
cies,   and   the   comparative   data   he   listed   sup-   mentary   on   previously   described   forms   of
port   this   view.   Oligoryzomys,   Allen   later   stated   (191  6:526):
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