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•-tube^le
Fig.  2.  Holotype  of  Daeodon  shoshonensis,  AMNH  7387,  symphyseal  fragment  with  roots,  alveoli  or  partial

crowns  of  left  and  right  I,_3,  C  and  P,.  A-B,  Labial  views.  C-D,  Occlusal  views.  E-F,  Ventral  views.  G-H,
Anterior  views.  Bar  scale  =  20  mm.
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Fig.  3.  Referred  specimen  and  lectotype  of  Ammodon  leidyamis  (A-F),  compared  to  holotype  of  Dinohyus
hollandi  (G).  A-D,  YPM  12040,  right  P4,  lingual  (A-B)  and  occlusal  (C-D)  views.  E-F,  YPM  12041,  left  M„
occlusal  views.  G,  Occlusal  view  of  left  P,-M,  of  CM  1594.  Drawings  from  Peterson  (1909).  Bar  scales  =  20
mm.

Dinochoerus   hollandi.  —  Peterson,   1905a:
212.

Dinohyus   hollandi.  —  Peterson,   1905b:
719.—  Peterson,   1906:49,   pis.   16-17.  —
Peterson,   1909:66,   figs.   29-80,   pis.   45-
61.—  Wilson,   1957:641,   figs.   2-4,   table
1. — Brunet,  1979:90.

Not   Daeodon   calkinsi.  —  Peterson,   1909:64,
fig.  19.

Ammodon   leidyanus.  —  Troxell,   1920:252,
pi.   3,   figs.   C-D.—  Brunet,   1979:90.

Dinohyus  (?)  mento. — Allen,  1926:450,  pi.  1.
Daeodon  minor   Loomis,   1932:361,   figs.   2-3.
Dinohyus   sp.  —  Parris   &   Green,   1969:7,

figs.  1-2,  table  1.
Dinohyus   aff.   D.   hollandi.  —  Westgate,

1992:685,   figs.   1-2.   Holotype.—   AMNH
7387,   symphyseal   fragment   (Fig.   2).   Ho-

rizon   and    locality    of  holotype. — John

Day    Formation,     Bridge   Creek,
County,   Oregon.

Wasco

Principal   referred   specimens.  —  From   the
basal   Kirkwood   Formation   near   Farming-
dale,   New  Jersey:   holotype  of   Daeodon  lei-

dyanus (Marsh,  1893),  YPM  12040,  right
P4   (Fig.   3A-C);   YPM   12041,   left   M3   (Fig.
3E-F).

From  the  lower  part  of  the  Harrison  For-
mation, Agate  Spring  fossil  quarry,  Sioux

County,   Nebraska:   holotype   of   D.   hollandi
(Peterson,   1905a),   CM   1594,   a   nearly   com-

plete skeleton  (Peterson  1906,  pis.  16-17;
1909,   figs.   29-80,   pis.   45-61).

From  the  lower  part  of  the  Harrison  For-
mation, Stenomylus  quarry  near  Agate,  Ne-
braska: holotype  of  Daeodon  minor  (Loom-

is,   1932),   AM   31-32,   lower   jaws   with   de-
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Table   1. — Measurements  (in  mm)  of  lower  cheek
teeth  of  selected  specimens  of  Daeodon.

1  From  Sinclair  (1905);  measurements  only  to  the
nearest  millimeter.

2  From  Wilson  (1957).

ciduous   dentition,   an   associated   ml,   asso-
ciated  deciduous   upper   teeth,   and

miscellaneous   other   associated   skeletal   el-
ements.

From   a   Miocene?   horizon   in   Ashley   Riv-
er  phosphate   deposits   near   Charleston,

South   Carolina:   holotype   of   Daeodon   men-
to   (Allen,   1926),   MCZ   17015,   edentulous
symphyseal   region   of   lower   jaw   (Allen
1926,  pi.  1).

For   additional   referred   specimens   from
these  and  other  localities  see  references  cit-

ed in  the  synonymy  above.
Description. — We  redescribe  here  the  ho-

lotype and  only  referred  specimen  of  D.  lei-
dyanus.   The   holotype,   AMNH   7387,   a   right
P4,  is   a  submolariform  tooth  with  a  promi-

nent talonid.  The  enamel  of  the  tooth  crown
is  rugose  and  lineated  except  for  the  occlu-

sal tip  of  the  trigonid  cuspid.  The  trigonid
is   a   single,   bulbous,   blunt   cuspid   much
taller  than  the  remainder  of  the  tooth.  The
talonid   is   a   low,   semicircular   posterior   pro-

jection of  the  crown  that  occupies  almost
half   of   the   occlusal   area   of   the   tooth.   A
thick,   rugose   cingulid   surrounds   the   labial,
lingual   and   posterior   edges   of   the   talonid.
Two  cuspidate  ridges  extend  from  near  the
apex  of  the  trigonid  down  its  posterior  slope
onto  the  talonid.  The  talonid  between  these
ridges   is   rugose   and   cuspidate.   Measure-

ments are  in  Table  1.

The   referred   left   M3   (YPM   12041)   is   a
rectangular   tooth   in   occlusal   view.   Its
enamel  is  rugose  and  lineated  except  for  the
cuspid   occlusal   tips.   A   cingulid   surrounds
the  crown  anteriorly  and  labially  but  is  dis-

continuous lingually.  The  trigonid  consists
of  a  thick,  blunt  metaconid  and  a  somewhat
smaller   and   lower   protoconid.   A   transverse
lophid  connects  these  two  cuspids;  it  is  low-

er than  the  cuspids  and  has  a  notch  in  the
middle.   A   rudimentary   paraconid/paracris-
tid  can  be  seen  in  a  bulge  between  the  meta-

conid and  protoconid,  above  the  cingulid,
on  the  anterior   face  of   the  tooth.   A  deep,
transverse  notch  separates  the  trigonid  from
the  talonid.  The  posterior  slope  of  the  pro-

toconid and  the  anterior  face  of  the  hypo-
conid   most   nearly   bridge   this   notch.   The
hypoconid   and   entoconid   are   low,   bulbous,
blunt   cuspids   separated  by   a   narrow  notch
in   the   lophid   that   connects   them.   This   lo-

phid is  slightly  oblique  (i.e.,  the  entoconid
is   slightly   posterior   to   the   hypoconid)   to   a
transverse   line   through   the   tooth   axis.   Be-

hind and  slightly  lingual  to  the  hypoconid
is   a   prominent,   blunt   hypoconulid.   This   hy-
poconulid   is   lower   than  the   hypoconid   and
entoconid  and  forms  a  small   posterior  pro-

jection. Lingual  to  the  hypoconulid  are  two,
small   cingulid   cuspids   behind   the   entocon-
id.

Discussion.  —  Hay   (1902:656)   correctly
noted  that  mention  of  the  name  Elotherium
leidyanum   by   Marsh   (1871:10;   1874:534)
did  not  constitute  proper  proposal  of  a  new
species.   Indeed,   Marsh's   (1871,   1874)   uses
of  the  name  do  not  even  constitute  an  in-

dication as  defined  in  Article  12  of  the  In-
ternational Code  of  Zoological  Nomencla-

ture. Rhoads  (1903:237)  thus  quite  correct-
ly  declared  Marsh's  (1871)  Elotherium  lei-

dyanum a  nomen  nudum.
There   are   five   named   species   based   on

specimens  of  Daeodon:  the  type  species  D.
shoshonensis   (Cope   1878),   D.   leidyanus
(Marsh   1893),   D.   hollandi   (Peterson   1905)
D.   mento   (Allen   1926),   and   D.   minor
(Loomis   1932).   Each  species   is   known  from
one  or  a  few  specimens.  Except  for  the  ho-
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Table  2. — Measurements  (in  mm)  of  upper  cheek
teeth  of  selected  specimens  of  Daeodon.

P'L         43.9       43.5       48.0        —  —  37.5
P'W        32.8       33.2       27.0        —  —  —
P»L         39.6       37.2       34.0  41.0  38.2  25.5
PW        44.6       38.6       37.0  45.5  39.9  —
M'L        47.6       42.9       42.0  45.8  45.5  31.5
M'W       49.7       44.8       45.0  50.0  46.1  33.0
M2L        48.4       45.2       46.0         —  —  33.0
M2W       56.4       47.3       49.0         —  —  33.5
M'L         45.5        42.7          —  —  —  31.0
M3W       51.2        46.5         —   —   —   28.0

1  From  Parris  &  Green  (1969);  measurements  only
to  the  nearest  millimeter.

2  From  Wilson  (1957).
'From  Westgate  (1992).

lotype  of  D.  hollandi,   a  complete  skull   and
jaws,   there   is   little   morphological   overlap
among   the   holotypes   of   Daeodon   species.
Therefore,   we   find   it   difficult   to   evaluate
the  validity  of  these  taxa  and  offer  the  ten-

tative, conservative  conclusion  that  they
represent   a   single   species.   Measurements
(Tables   1-2)   and   the   relatively   narrow
range  of  meristic  variation  in  the  specimens
that  we  assign  to  Daeodon  support  this  con-
clusion.

The  holotype  of   the   type  species   of   Di-
nohyus,   D.   hollandi,   displays   all   the   fea-

tures of  the  holotype  of  Daeodon  shosho-
nensis,   except  that   it   has  a   very  small   tu-

bercle on  the  chin.  Size  of  the  chin  tubercle
ranges  from  very  small   to  absent  in  speci-

mens that  we  assign  to  Daeodon,  quite  dif-
ferent from  the  large  chin  tubercle  found  in

adult   Archae  other  ium   and   similar   North
American   entelodonts   (Lucas   et   al.   1997).
Therefore,   we   conclude   that   Dinohyus   is   a
synonym   of   Daeodon   (Lucas   et   al.   1996,
1997).

The   holotype   P4   of   Ammodon   leidyanus
Marsh,  1 893  is  very  similar  to  the  P4  of  the
holotype   of   Dinohyus   hollandi   (compare   il-

lustrations in  Marsh  (1893)  and  Peterson
(1909)).  The  teeth  differ  only  in  the  slightly
larger  size  (about  15%),  longer  talonid  (due
to   the   larger   posterior   cingulid)   and   more

prominent   posterior   ridges   on   the   trigonid
slope  on  the  A.  leidyanus  holotype  (also  see
Peterson   1909:68).   The   referred   M3   of   A.
leidyanus  differs  from  that  tooth  in  the  ho-

lotype of  D.  hollandi  only  in  being  slightly
longer  (about  4%)  and  having  a  larger  hy-
poconulid.  We  believe  that  these  differences
do  not  merit  species-level  separation  of  the
holotypes   of   A.   leidyanus   and   D.   hollandi.

Daeodon  mento  (Allen  1926)  is  based  on
an  edentulous   mandibular   symphysis   slight-

ly larger  than  the  holotype  of  D.  shosho-
nensis.   The   two   specimens   are   otherwise
essentially   identical,   so   we   consider   D.
mento  to  be  a  junior  subjective  synonym  of
D.  shoshonensis.

Daeodon   minor   (Loomis   1932)   is   based
on  the  remains  of  a  very  young  individual,
consisting   of   lower   jaws   with   deciduous
premolars,  an  ml  thought  to  be  associated,
associated  upper   deciduous   teeth   and  vari-

ous postcranial  elements.  Loomis  (1932:
361)  listed  the  postcranial  elements,  but  did
not   describe   them   because   they   were   so
young   that   the   epiphyses   were   lacking.
Loomis   (1932:362)   noted   that   the   specimen
is  from  the  same  area  and  same  strata  that
produced  the  type  and  referred  material   of
D.   hollandi;   however,   because   of   its   small
size,   complete  lack  of  the  anterior  tuberos-

ity on  the  lower  jaw,  and  small  size  of  the
posterior   tuberosity,   Loomis   gave   the   spec-

imen a  new  species  name  and  referred  it  to
the  genus  Daeodon.  Surely  this  is  a  juvenile
individual   of   the   same   taxon   previously
called   Dinohyus   hollandi,   considered   here
to  be  a  synonym  of  Daeodon  shoshonensis.

Dinohyus   minimus   Schlaijker,   1935,   is
based  on  the  symphyseal  region  of  a  juve-

nile lower  jaw  (MCZ  2894)  from  the  lower
Harrison   Formation   of   Wyoming   (Schlaijk-

er 1935:157-159,  pi.  21).  Note  its  similarity
to   Archae  otherium   trippensis   from   the
Turtle   Butte   Formation   of   South   Dakota
(Skinner   et   al.   1968:419-425,   figs.   14-15).
The   holotypes   of   "Dinohyus"   minimus   and
Archae  otherium  trippensis   both  have  small
chin  tubercles,  but  are  juveniles,  and  in  oth-

er diagnostic  features  resemble  Archaeothe-
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Fig.  4.     Astragali  of  Daeodon.  A-C,  CM  1548,  left  astragalus,  anterior  (A),  posterior  (B)  and  lateral  (C)
views.  D-F  CM  2493,  left  astragalus,  anterior  (D),  posterior  (E)  and  lateral  (F)  views.  Bar  scale  is  20  mm  long.

rium,   not   Daeodon.   A   small   chin   tubercle
thus   is   a   feature   of   juvenile,   but   not   of
adult,   Archaeotherium.   The   three   perma-

nent incisors  of  MCZ  2894  are  approxi-
mately the  same  size.  Thus  we  believe  that

the   species   should   be   transferred   to   Ar-
chaeotherium.

Elotherium   calkinsi   Sinclair,    1905   is
based   on   a    skull    and   partial   postcranial

skeleton   (UCMP   953)   from   the   John   Day
Formation   of   Oregon.   The   specimen   is   of
an  old  individual,  and  although  the  chin  tu-

bercle is  small,  the  asociated  tibia  and  fibula
are   unfused   (Sinclair   1905:132-134,   pi.
15).   Thus   we   tentatively   exclude   it   from
Daeodon.

Peterson   (1909:69,   fig.   22)   referred   CM
1548,    an   incomplete   left   astragalus   (Fig.
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4A-C),   to   Ammodonl,   even   though   it   lacks
any   dental   association.   He   noted   that   this
astragalus  is  slightly  larger,  has  a  more  con-

vex sustentacula  facet  and  a  more  anteri-
orly projecting  distal  trochlea  than  astragali

of   "Dinohyus"   hollandi   from   the   Agate
Springs   quarry   (Fig.   4).   These   features
strike  us  as  minor  postcranial  differences  of
uncertain   taxonomic   significance,   and   we
doubt  that  such  minor  features  can  be  used
to   distinguish   Daeodon,   Dinohyus   and   Am-
modon  from  each  other.

Distribution

The  type  specimen  of  Daeodon  leidyanus
is   part   of   the   Farmingdale   local   fauna,   a
small   assemblage   of   land   mammals   from
the   basal   Kirkwood   Formation   in   coastal
New   Jersey   (Tedford   &   Hunter   1984,   Gal-

lagher et  al.  1995).  Based  on  sequence  stra-
tigraphy and  marine  micropaleontological

biostratigraphy,   Benson   (1993)   concluded
that   the   lower   Kirkwood   Formation   is
slightly   older   than   the   "Shiloh   marl."   The
"Shiloh   marl"   produced   the   single   land
mammal   Tapiravus   validus   described   by
Marsh  (1871)  and  is  older  than  the  Pollack
Farm   site   in   Delaware,   which   is   approxi-

mately 18  Ma  and  can  be  confidently  as-
signed to  the  early  Hemingfordian  based  on

its   land-mammal   fauna   (Emry   &   Eshelman
1998).   Sugarman   et   al.   (1993)   reported
strontium-isotope   age   estimates   of   20.0-
20.3   Ma   for   the   "Shiloh   marl."

Besides   Daeodon   leidyanus,   the   Far-
mingdale local  fauna  includes  the  horse  An-

chitherium   sp.,   the   rhinos   Dice   rathe   rium
matutinum  and  Menoceras  cf.  M.  cooki,  the
peccary   Hesperhyus   antiquus,   and   the   pro-
toceratid   Prosynthetoceras   (Tedford   &
Hunter   1984).   Although   Tedford   &   Hunter
(1984)   assigned   the   Farmingdale   local   fau-

na an  early  Hemingfordian  age,  it  is  more
likely  to  be  late  Arikareean  because:   Dicer-
atherium  has  its  last  record  in  the  late  Ari-

kareean; and  Sugarman  et  al.  (1993)  gave
strontium-isotope  age  estimates  for  the  low-

er Kirkwood  of  19.2-22.6  ±  0.5  Ma,  which

are   late   Arikareean   ages   (Tedford   et   al.
1987).   Gallagher   et   al.   (1995)   suggested
that   the   Farmingdale   local   fauna   was   a
mixed   assemblage   of   reworked   Arikareean
and   Hemingfordian   fossils;   such   an   inter-

pretation seems  unnecessary  and  unparsi-
monious,  when  none  of  the  faunal  evidence
is  inconsistent  with  a  late  Arikareean  age.

In   the   United   States,   Daeodon   first   oc-
curs during  the  early  Arikareean  (late  Oli-

gocene)   and   last   occurs   during   the   early
Hemingfordian   (early   Miocene)   (Tedford   et
al.   1987).   This   gives   the   genus   a   duration
of   about   11   million   years,   from   18   to   29
Ma.  The  oldest  well-dated  records  of  Daeo-

don are  in  the  early  Arikareean  of  South
Dakota,   Wyoming  and  Nebraska,   though  its
occurrence  in   Alabama  may  be   equally   old
(Westgate   1982).   The   youngest   well-dated
records   are   in   the   Hemingfordian   of   Ore-

gon, California  and  Texas.  The  ages  of
Daeodon   occurrences   in   South   Carolina
and   Florida   are   weakly   constrained.

Daeodon  clearly  had  a  broad  distribution
across  the  United  States  by  the  late  Arika-

reean. This  distribution  is  consistent  with
immigration   of   the   genus   from   Asia   via
Beringia   during   the   early   Arikareean.
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Four   new   species   of   spiny   rats   of   the   genus   Proechimys
(Rodentia:   Echimyidae)   from   the   western   Amazon   of   Brazil

Maria   Nazareth   F.   da   Silva

Instituto  Nacional  de  Pesquisas  da  Amazonia,  C.  P.  478,  Manaus,  Amazonas  69083,  Brazil,  &
Museum  of  Vertebrate  Zoology,  University  of  California,  Berkeley,  California  94720,  U.S.A.

Abstract.  —  A   total   of   eight   species   of   spiny   rats   of   the   genus   Proechimys
are   included   within   a   collection   of   mammals   assembled   during   a   year-long
survey   of   vertebrates   along   the   Rio   Jurua   in   the   western   Amazon   Basin   of
Brazil.   Four   of   these   are   the   well-recognized   taxa   in   western   Amazonia,   P.
simonsi,   P.   brevicauda,   P.   cuvieri,   and   P.   steerei,   but   the   remaining   four   are
new   (P.   echinothrix,   P.   kulinae,   P.   pattoni,   and   P.   gardneri).   The   diagnoses
and  descriptions   of   the   new  taxa   are   provided  herein   on  the   basis   of   genetic
(chromosomes   and   DNA   sequences)   and   morphological   data.   The   latter   include
bacular   characters,   qualitative   and  quantitative   features   of   the   cranium  and  ex-

ternal morphology.
Resumo.  —  Oito   especies   de   ratos-de-espinho   do   genero   Proechimys   foram

coletadas   durante   levantamento   dos   vertebrados   terrestres   realizado   no   Rio   Ju-
rua, no  oeste  da  amazonia  brasileira.  Quatro  dessas  especies,  P.  simonsi,  P.

brevicauda,   P.   cuvieri,   e   P.   steerei,   sao  bem  conhecidas  do  oeste  da  Amazonia,
enquanto   as   demais   sao   novas   (P.   echinothrix,   P.   kulinae,   P.   pattoni,   e   P.
gardneri).   Nesse  estudo  apresentamos  a   descricao  e   o   diagnostico  das  especies
novas   com   base   em   dados   geneticos   (cromossomos   e   sequencias   de   DNA)   e
morfologicos.   Estes  incluem  o  tamanho  e  a  forma  do  baculum,  caracteres  qual-
itativos   e   quantitativos   do   cranio   e   da   morfologia   externa.

The   genus   Proechimys   contains   medium-   Despite   high   diversity,   large   geographic
to   large-bodied   rodents   known   as   "spiny   range,   and   local   abundance,   spiny   rats   are
rats"   due   to   the   presence   of   wide,   flattened   taxonomically   one   of   the   least   understood
and   stiff   aristiform   hairs   on   their   back.   This   of   all   Neotropical   mammals.   To   date,   only
is   the   most   speciose   genus   of   the   rodent   a   few   published   studies   have   succeeded   in
family   Echimyidae   and   was   described   in   defining   local   taxonomic   groups   (e.g.,   Moo-
1899   by   J.   A.   Allen.   Traditionally   it   has   jen   1948,   Patton   &   Gardner   1972)   and   de-
been   divided   into   two   subgenera,   Trinomys   scribing   character   trends   over   large   geo-
(restricted   to   the   Atlantic   forest   of   Brazil)   graphic   areas   (Gardner   &   Emmons   1984,
and   Proechimys   (distributed   from   Honduras   Patton   1987).
south   to   Paraguay   in   tropical   forests   below   During   a   year-long   survey   of   the   verte-
1000   m;    Woods     1993,    Emmons    &    Feer   brates   along   the   Rio   Jurua   (Projeto   Rio   Ju-
1997).    More   recently,   Lara   et   al.    (1996)   rua;   see   Acknowledgments)   in   the   western
have   challenged   this   subdivision   and   ele-   Amazon   Basin   of   Brazil,   we   collected   ap-
vated   Trinomys   to   generic   status   based   on   proximately   1200   specimens   of   Proechimys
phyletic   relationships   among   extant   genera   spp.   After   examination   of   other   specimens
of    echimyids     derived     from     mtDNA     se-   in   museum   collections,   inspection   of   holo-
quences.   Here,   I   use   Proechimys   in   the   re-   types   in   the   Museu   Nacional   do   Rio   de   Ja-
stricted   sense,   excluding   Trinomys.   neiro   and   of   photographs   (provided   by   J.   L.
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Patton)  of  the  skulls  of  all  holotypes  in  US
museums   as   well   as   the   British   Museum,
and   review   of   the   scientific   literature,   I
identified  the  Rio  Jurua  sample  as  compris-

ing eight  species.  Four  of  these  are  new  to
science   and   I   present   their   descriptions
here.

Materials   and  Methods

Specimens   from   the   Rio   Jurua   collection
received   collector   initials   JLR   JUR   and
MNFS;  they  will   be  deposited  either  at   the
Instituto  Nacional  de  Pesquisas  da  Amazon-

ia (INPA),  Manaus,  Brazil;  the  Museu  Par-
aense   Emilio   Goeldi   (MPEG),   Belem,   Bra-

zil, or  the  Museum  of  Vertebrate  Zoology
(MVZ)   of   the   University   of   California   at
Berkeley,   where   the   entire   collection   is
presently   housed.   All   specimens   from   the
Rio   Urucu   are   deposited   at   INPA.   Due   to
the  special  value  and  curation  normally  giv-

en to  paratype  specimens,  and  because  the
Rio  Jurua  collection  will   be  divided  and  de-

posited in  three  different  institutions,  adult
specimens   in   good   condition   were   desig-

nated as  paratypes.  A  list  of  all  specimens
examined  is   provided  under  the  description
of  each  of  the  new  species.

The   species   described   herein   are   identi-
fiable on  the  basis  of  genetic  (chromosomal,

DNA   sequence,   and   restriction   enzyme
data)   and   morphological   characters,   es-

pecially those  of  the  phallus;  qualitative
features   of   the   cranium   (such   as   palatal
characters   and   temporal   ridge   develop-

ment), and  counterfold  patterns  of  the
cheekteeth.   Throughout  this  study,   age  cat-

egories assigned  to  specimens  were  based
on  the   tooth-wear   sequence  established  by
Patton   &   Rogers   (1983).   The   number   of
folds   on   the   teeth   were   counted   on   both
sides  of   the  jaw;   when  a   given  tooth  had
different  numbers  of   folds  on  the  left   and
right  side,  the  highest  number  was  record-

ed; coalesced  folds  (those  with  a  Y-shape)
were  counted  as   a   range  (e.g.,   tooth   with
one  to  two  folds,  two  to  three  folds,  etc.).

Capitalized   color   terms   refer   to   Ridgway
(1912).

Cranial   measurements   (Fig.   1)   were
taken   with   digital   calipers,   and   external
measurements  and  weight  are  those  record-

ed on  the  specimen  label  and  field  notes;
measurements  are  in  millimeters  and  weight
(mass)   in   grams.   Measurements   (and   their
abbreviations)   are   as   follow:   total   length
(ToL),   including   tail;   tail   length   (TaL);
hind-foot   (HF),   including   claws;   ear   (E),
from  notch;   greatest   length   of   skull   (GSL),
anterior-most  projection  of   nasals   to  poste-

rior-most projection  of  occipital  region  on
mid   line   of   skull;   basilar   length   of   Hensel
(BaL),  post  margins  of  upper  incisors  to  an-

terior edge  of  foramen  magnum;  condyloin-
cisive   length   (CIL),   anterior   edge   of   upper
incisors   to   posterior-most   projection   of   oc-

cipital condyle;  zygomatic  arch  breadth
(ZB),   greatest   breadth   across   the   zygoma;
orbital   constriction   (IOC),   least   distance   be-

tween bony  orbits;  rostral  length  (RL),  di-
agonal measure  from  anterior  edge  of  orbit

lateral  to  lacrimal  to  anterior  edge  of  nasals
at   mid   line;   nasal   length   (NL),   greatest
length  of  nasals  at  mid  line;  rostral  breadth
(RB),   breadth   of   rostrum   at   arc   of   upper
incisors;   rostral   depth   (RD),   least   depth   of
rostrum;  orbital  length  (OL),  greatest  length
of  orbits;  diastema  length  (D),  post  margins
of  upper  incisor  to  anterior  edge  PM4;  max-

illary tooth  row  length  (MTRL),  from  an-
terior edge  of  PM4  at  alveolus  to  posterior

edge   of   M3   at   alveolus;   incisive   foramina
length  (IFL),  length  of  opening  of  foramina;
palatal   length   'a'   (PLa),   posterior   edge   of
upper   incisors   to   anterior   edge   of   meso-
pterygoid   fossa;   palatal   length   'b'   (PLb),
anterior  edge  of  PM4  at  alveolus  to  anterior
edge   of   mesopterygoid   fossa;   postpalatal
length   (PPL),   posterior   margin   of   inner   as-

pect of  zygomatic  arch  to  a  line  perpendic-
ular and  tangent  to  greatest  projection  of

occipital   region;   bullar   length   (BuL),   great-
est anterior-posterior  length  of  tympanic

bullae;   maxillary   breadth   (MaxB),   greatest
breadth  of  maxilla  on  outside  of  Ml  or  M2;
occipital     condyle     width     (OccW),     width
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Fig.  1.     Positions  of  23  cranial  dimentions  taken  on  skulls  of  Proechimys  spp  (see  Materials  and  Methods
for  explanation  of  dimensional  abbreviations).

across   outside   margins   of   occipital   con-
dyles; mesopterygoid  fossa  width  (MPFW),

greatest   width   at   junction   of   palatine   and
pterygoid   bones;   cranial   depth   (CD),   depth
of   cranium   using   a   slide   resting   on   bullae
(not  paroccipital  processes);  cranial  depth  at
M,-M2   (CDM,).   Table   1   summarizes   the
measurements   of   adult   specimens   (age
classes   8-10)   and  Table   2   of   the   holotypes
of  the  undescribed  taxa  from  the  Rio  Jurua.

Male   phalli   were   examined   from   speci-
mens preserved  in  formalin  in  the  field  and

maintained   in   70%   ethanol.   Bacular   mea-
surements (Table  3)  are  in  millimeters  and

were  taken  with  a  Vernier  occular  caliper  in
a  dissecting  microscope:  length  (L),   greatest
distance   between   anterior   and   posterior
most   projections;   mid   length   (MiL),   great-

est length  of  baculum  at  mid  line;  proximal
width   (pW),   greatest   width   at   the   anterior
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