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LATE CENOZOIC 3IICROTISE RODESTS 
FRO31 TTY031ISG ASD IDAHO 

CL-41-DE TY. I-IIBBARD 
Pniwrsity o j  Jfichigcrn 

THIS paper is one of a series resulting from relatively detailed stucly 
of some Pliocene and Pleistocene faunas from the western t-nitcd 
States. Co-operative work with Dwight IT. Taylor of the Pnited 
States Geological Survey is airned a t  careful stratigraphic collection 
of associated fossils representing a ilunlber of groups of both plants 
and animals. IYe believe that  such work can significantly advance 
knoli~ledge of the geologic range and stratigraphic value of many types 
of fossils. Possiblj- even more important will be the broader and 
firmer basis for environmental interpretation of these fossil-bearing 
deposits. Especially within the Pleistocene epoch and eventually in 
the Pliocene as well, the development of an inferred climatic sequence 
may yield information of great value for correlation. The Pleistocene 
has been shorter than any other epoch ancl as a consequence the 
evolutionary changes in faunas are fewer-and of less stratigraphic 
usefulness-than in the Miocene or Pliocene, for example. 

Even the mammals, a relatively rapidly diversifying group, in 
some instances have not shonrn clear evidence of evolution within the 
Pleistocene. Many genera and species have gradually become es- 
tinct during the Ice Age, but a large proportion of these may be 
Pliocene novelties. The nlicrotine rodents, however, stand in strik- 
ing contrast to such relatively conservative groups as thc camels, 
horses, and pocket-mice. These mice diversified rapidly during the 
late Cenozoic and developed progressive specializations. These 
changes, which are of consiclerable taxonomic value, include several 
important nlodifications of teeth and tooth patterns. Some lines 
of microtines that had rooted cheek teeth gradually lost these roots 
ancl tleveloped high-cronned teeth that gren* throughout the life of 
the animal. Other microtines x ~ i t h  rooted or ever-gron-ing cheek 
teeth had cement deposits on their teeth, and some de7-eloped an 
interrupted enanlel pattern on the grinding (occlusal) surface. 

List of 1oculitie.s.-The fossil voles reported in this paper n-ere 



t;ilit%~i a t  tlie follo~l i ~ ~ g  places. -111 locality nurnbers are in the Tinitc(l 
Sliilc5 (kological Survey ('criozoic series. Ficltl nun1l)eri are in 
~)wrel~tliesc~\ 

19128 (DTIT 406). O \ \ ~ l i e c  ('o., Itlaho. IIa~nrnett  quad. 
(1!)48) 1:24000. S\Y. 3; Sec 1, T 6 S., 11. 8 J':. 1550' E , 650'-1050' 
S. of SIT7. corner. 2600' elex-. .Iburldant shells ant1 fcner of other 
fo5sils \\ ca ther i~~g  fro111 fine sand. 3lost if not all fossil5 :Ire from a 
\;illtl> cocluina about 6" thick. 

IsI29 (DTVl' 40'7) O n ~ h e c  Co., Itlal~o. Ilaiiimett quad. 
S\Y. ? Scc. 1, T. 6 S., 11. 8 E 1950' 12 , 950' K. to  2200' , 525' 
S. of STY corner. 2690' elex-. Fossil5 from a 15'-20' interval of 
ti111, fine, cross-beddctl santl immediately al~ove :I 2'-3' thick a h  hetl. 
This i \  probably rery close to the locality fro111 nhich Yen (1944) 
ilescriljcd f r e h n  ater ~nollushs. 

1!1216 (I)T\'T 431) Titill Fall5 ('o., Itlaho Ilagcrrnan yuad. 
(1950) 1:21000. J4 Sec. 20, T. '7 S , R. 13 E 1100' IT-., '7'75' 
S to 1150' Ti7., 650' S of XIS. corner. 3295' clel- Hagerlnan for- 
111;1tion, 25' belo\\- top. Fossils from fine, micaceous, cross-bedtletl, 
gray 5:Illcl. 

1921'7 (I)\lT 432). 'rwi~l Falls Co., Itiaho. Ilagerman quad. 
XIS. 2 ;  Sec. 20, '1'. '7 S., K. 13 E. 1.50' TI'., 800' S. of NE. corner. 
3115' clev. Hagerrilarr formation, 205' helo\\ top Fossils from 
fine sand and silt c?il)osetl on bench on ridge. 

20'764 (T56-39). OwYhee Co., Idaho. Jackass Butte yuad 
(1048) I :24000. XIS. $i Sec. 15, T. 4 S., R. 2 E. 1925' ITT., 19.50' 
S. of SE!. corner 2515' elev. Fossils from fine ?and exposed on 
inillor hc11c.11 in~nlediate l~ south of gulch head~llg on cast side Jackass 
Hutte. Tlli5 is believed to he the type locality of thc rnicrotines 
clrscrihctl ha IT-ilson (1933) 

20'76.5 (1)TT"l' 540). Tn in  Falls Co , Itlaho Ilagcrman quad. 
S\Y. >; Sec. 28, 'l'. '7 S , I i  13 E. 350' E , 2100' S. of SITT. corner. 
:30%,i1 tlcl . Hagerman fornlat~on Fosiili from 111gher satldle 011 

\oiith 5pur of scjuare-n05e(l butte, fro111 2'-10' ahovc a conipicuous, 
ligl~t gr ; t~  , 2"-thick, platj- vcather~ng, c*arhonaeeoui clay sllalc 

20066 ((T.56-18). Teton ('o., TYyo1111ng. Gra~ltl 'l'eton Xalio~lal 
i'arh 5licct (1948) 1 :62.500 STY. J4 Sec. 19, T. 42 S , R. 115 ITT. 
1200' 15 , 1.50' S. of S\Y. corner Teen-i~iot formation l?.cljoiur~ 
OII ~ lor thncst  sitlc of roatl to I\elly, 2 3 11lilcs from j~lndion of I<elly 
ro;~tl \i it11 1- S. IIighn a j  187, in road cut f)cnc:tth mantle of terrace 
gr;1\ el 
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20767 (T56-120; FPI'-123). Elmore Co., Idaho. T~ientymiie 
Butte quad. (1949) 1:%000. S E .  ?i Sec. 2'7, T. '7 S., R. 11 E. 
0'-250' TI-., 1550' S. of 132. corner. 3165' elel-. IIagerman for- 
n~ation. Fossils from sand esposec-l on gentle slopes on north side 
of tributary to Rosevear Gulch. 

This study reviews the microtines of the follo.iving four asem-  
hlages : 

1. Ullnanlecl assemblage, Jliddle Pliocene. Tee\~-inot formation, 
Jackson Hole, JTyoming. 

2. Sand Point local fauna, late Pliocene. Unnamed formation, 
Owybee Co , Idaho. 

3 I-Iagerman local fauna, early Pleistocene. IIagerman forma- 
tion, Tn ln  Falls Co., Idaho. 

4. Grand T'ie~v local fauna, Middle Pleistocene. Kilnamed for- 
mation, O~vyhee Co., Idaho. 

The material has heel1 partly collected by Taylor, who since 1954 
has heel1 studying the late Cenozoic stratigraphy and paleoiltology 
of souther11 Idaho and adjacent areas. Another part  of the material 
n-as collected personally in 1956, when I visited the areas liitecl above 
to see the fossil sites and to examine the Pliocene and Pleistocene 
succession in the  Snake River valley. The thircl part  consists of 
older material from various sources. 

The  fossils are in the follon-ing institutions: California Institute 
of Technology collectioll a t  the Los Angeles County l luseum (CIT); 
Cnited States Geological Survey (USGS); Unitetl States Xational 
3Iuseurn ( T S N l I ) ;  Cniversity of California l luseuln of Paleolltologv 
(I ICIIP);  and 1-niversity of llichigan Jluseurn of Paleontology 
( U J I l l P )  . 

List of species.-The follon-iilg list sum~narizes the species dis- 
cus~ed  in this paper and their stratigraphic occurrence. 

Mic~atoscoptes disjz~7zctzis (IT-ilson) 
Deicrihed originall)- from the 3liddle Pliocene Iionle local fauna, 

\outheastern Oregon. -4dditional specimens are rccordcd herein 
from the Teewinot formation, Jackson I-Iole, TTyoming. 

Jli,izamgs (C'oso7nys) p~i7?zz[s (TTils011); IIagerman local fauna. 
This vole n as first reported from the Co5o 3lountaini local fauna 

of California. 
Sebr~sl iom~sS tc~glori Ribhard, sp. nor-. , IIage~-man local fauna. 
Pliophenuconzy,s icluhoei~sis IIihhartl, sp. nov., Santl Point local 

fauna. 
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Pliophenucomys parvus (TYilson); Grand T'ien- local fauna. 
Pliopotumys indet.; Sand Point local fauna. 
PLiopotc~mys nzinor (TYilson); Hagerman local fauna. 
O n d u t ~ u  iduhoensis TYilson; Grand T-ie~ir local fauna. 
Systenzutic uccoz~nt of tlze rodents.-The detailed morphologic de- 

scriptions of the fossils follow. I n  addition to the usual informa- 
tion I have given a list of associated species. The n~olluscan fa111las 
recovered in association with the vertebrates will he reported upoil 
hy Dwight VJ.  Taylor. The large amount of fishbones found ~vi th  
the other specimens are being studied by Carter R. Gilbert, a grad- 
uate student a t  the University of Michigan. 

illic?oto.scoptes disjunctus (TTilson) 

(Figs. 1 A-C) 
Gonio(1onfomys disj~cnctun Tilson,  Lore, 1966, TT'yo. Geol. iissoc. Guidchooli, 11th 

.21111. Field Conf.: 01; I m e r .  ;lssoc. Petrol. Geol. Bull., 40: 1910. 

The i\Ioagolian form iVlic~otoscoptes prctete~missus Schaub is 
distinguished from V.  d i s j z~nc t zu  by its smaller size. 

In  the collectioil from the R4iddle Pliocene of Jackson Hole 
(USGS loc. 20766) are partsof three left lower jaws. They are quite 
fragile. Specimen KO. 21383 USNRI retains the incisor, 1\11 and 
1 1 2 .  The anteroposterior occlusal length of 1\& ancl 1 1 2  (Fig 1B) 
is 5.25 mm. The ascending ramus is missing. The lower incisor 
extends posterior to the alveoli of Ma The incisor, shape of jaw, 
position of the mental foramen, and dental pattern agree with tha t  
of the holotype (No. 19.59 CIT). 

Specimen No. 21826 USSRI, a young adult individual (Fig. IC), 
is the most complete. The lower incisor extends posterior to 143 
and for some distance upward into the ascending ramus. There is 
no capsular process or swelling on the labial side of the jaw to in- 
dicate rv11er.e the incisor ends. The mental foramen is situated 
dorsally on the diastema just anterior to the alveoli of 311. The 
greatest height of the crorITn of 14 is 1 8 mm. The occlusal length of 
SI1 and 1\4? is 4.5 mm. >I1 consists of a posterior loop ~ ~ ~ h i c h  is broadly 
confluent with the first inner triangle. The second and third tri- 
angles are confluent and nearly opposite. They are separated from 
the first triangle and the anterior loop by a thin connection of enamel 
that is no thicker than the enamel along the border of the tooth. 
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FIG. 1. Lower dentition of ~liicrotoscopfes disjul~ctus: ;l, CSShl B-1W5, part of left 
lolrer jan-, lingual and occlusal viens, X 6;  B, USSlI 21383, oeclusal vie\\. of 
left 31, and &I2, X 6;  C, USSM 218.26, par t  of lcft lover ja\v, la l~ial  a n d  occlusal 
view. X 5 .  

This thin ellamel collliection esteilds to the base of the cro~~r-n ant1 is 
transparent. The dentine is confined entirely to the loops and 
confluent triangles in all the loner molars Tlle anterior loop con- 
sists of the fourth and fifth confluent triangles and a grooved anterior 
part .  The anterior groove of the loop nould soon disappear n i th  
wear. 

1\12 collsists of a posterior loop, tn-o confluent and oppos~te tri- 
angles, a i d  an anterior loop 

The lnasseteric crest of the rllarld~ble i i  present on part  of the 
specimen. I t  extends posterior to >I2, hut due to  the hrolic~l con- 



tlition of the jaw the entire length is unknox~n. The position and 
development of the part of the nlasseteric crest which is present is 
like that  in later microtines. 

Specimen S o .  21823: USX31 is broken just posterior to 1 1 3 .  The 
anterior part of the crown of 3L is missing. The incisor passes from 
the lingual side of the jaw to the labial side just posterior to Y1? and 
beneath &a3. The posterior part  of the incisor is broken, but it 
extends a short distance past M3. 313 consists of a posterior loop, 
two confluent and opposite triangles, and an anterior loop. The 
posterior loop and the anterior loop are separated from the two con- 
fluent ant1 opposite triangles by a very thin enamel connection (Fig. 
111). &Il, PI,, and have two ~i~ell-developed roots with the 
posterior root being larger. The anteroposterior length of 341-31s 
is 7.0 mm. The occlusal length of JIz is 2.3 mm. and of >I:$, 2.0 
mm. Cement is lacking in the re-entrant angles. 

Discussion.-A larger series of specin~elis from both Oregon and 
TYyoming may sho\v that the TVyoming form is a different species. 
I consider the difference in the anterior loop bet>-een the Oregon and 
Wyoming specimens as only individual variation, since the anterior 
loop varies greatly withill any given species of microtines. The 
"Prismenfalte" of Schaub (1940, p.  73; Hinton, 1926, p. 111) as 
s h o ~ ~ n  by Wilson (1937a, pl. 2, fig. 2) to be present in M .  clisjunctz~s 
is absent in the TT7yoming specimens. The "prism fold" does not 
occur in all the young specimens of Oy~nodontomys but  is a variable 
character. 

The genus Microtoscoptes was described from the Pliocene of 
Mongolia by Schaub, who discussed its relationship with the Micro- 
tinae. Wilson, not knowing of Schaub's work, described the genus 
Goniodontomys, based upon specimens from the Middle Pliocene of 
Oregon (liorne local fauna). He  considered the specimens as ques- 
tionably belonging to the Microtinae. Schaub (1934), Stehlin and 
Schaub (1951), and Wilson (1937a) discussed the relationship of this 
genus to other rodents. I agree with Schaub and Wilson that  its 
closest affinity is with the iYlicrotiaae. -4 skull or palate with the 
upper dentition of this rodent ~ ~ ~ o u l d  contribute 1nuc11 to the under- 
stantling of this genus. Wilson (1937b, p. 51) stated "Gonioclontomys, 
if a vole, is an aberrant lnernber of the group without descendants." 

Professor Schaub kindly loaned excellent figures of the genotype, 
nhich aided greatly in the present study. 
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ils.sociufed forms.-The shren-, Hesperosorez lovei Bibbard (1958b), 
and the heaver, Dipoides stirtoni IYilson (Love, 1956b), were found 
with the remains of A1ficrotoscoptes disjunctzis. The molluscan fauna, 
consisting of thirteen species, n-as reported by Taylor (1956). 

Slinzomys (C'osonzys) primzrs (ITilson) 

(Figs. 2 ,I-E) 
C'o.somys prin~zls Wilson, 1932, Jour. llarnrnal., 13 (-2):  150-154, I pl. 
Llfimonfys (I'osomys) prim7t.s (n'ilson), K l s o n ,  1933, Carnegie Inst. Waslr. I'uh., 

440: 196-158, 1 fig. 

Wilson (1933) gaT7e an excellent description of the parts of this 
vole recovered fro111 the type Hagerman formation, near the Ilager- 
man horse quarry (Gazin, 1936). He also discussed the probable 
relationship of the American form u-ith the European genus ,Jfi??~o.mys. 

>Ian\- specimens of this vole nrere recovered by Dnright T I7 .  Taylor 
in the sulnnler of 1955, and by myself in the summer of 1956, from 
the follon-ing two locations in the type Hagerrnan formation south 
of the I-Iagerman horse quarry (X. 41; NIT'. >i Sec. 16, T .  7 S., 11. 
13 E., Tn-in Falls County, Idaho): (1) USGS Cenozoic Locality 
19217; and (2) Locality 20765. Study of this additional material 
contributes to the understanding of variation in the species due to 
age and inclividual differences. 

Five coinplete lovier dentitions yere founcl. The occlusal length 
of hlrl13 is 7.0, 7.0, 7.1, 7.2, and 7.3 mm. Forty-four parts of lower 
jaws containing >I1 to >Iz were studied. The occlusal length of 
l I r l \ l ?  varied fro111 5.0 to 5.8 m l . ;  the average is 5.29 mm. Seventy- 
four first lower molars were examined. Tn-enty-eight hat1 a shallo~v 
pit on the anterior loop (Fig. 2D). Two molars mere from young 
specime~ls that lacked both the pit and "prism fold." The pit soon 
disappears with wear. An immature R311 (Fig. 2C) shon~s the tle- 
velopment of the pit from the third outer re-entrant angle. The 
"prism fold" of Hinton (1926, p. 111) is retained longer than the 
pit but i t  disappears in teeth due to wear (Figs. 2 rl-B). The "prism 
fold" or evidence of i t  vias present on 51 of the first lo~ver molars. 

The posterior end of the Ion-er incisor entls above the clental 
foramen in a well-developed capsular process on the labial side of the 
jan-. The tlorsal surface of the process is separated from the condylar 
process h- a distinct groove (Figs. 2 11-B). 



FIG. 2. -llin~onz!/s ( C ' o ~ o m ~ s )  prin~7i.y: -4, C3131P 34436 and  B,  USX3I .?lSG!), right 
ja~vs,  311-31i., Inliial a d  occlusiil rien-s! X 10; C, PAl&IP 54.204, im111:lture RWI, 
1ahi:d and occ.lusa1 vic.v-s; X 8; D, USS31 21S70, left 31L-31s, occlusnl T - i e r ,  

X S; I.;, I .SS3I  23868; palatal vie\\., X 6 .  

10 
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Sumerous isolated upper molars were examined. A11 upper 
first molars have three well-developed roots except one in n-hich the 
anterior root is very broad and shows evidence of the fusion of tn-o 
roots. 31' is three-rooted and 113 tn-o-rooted. There is no evidence 
of cement on any of the teeth. Par t  of a palate, S o .  21868 USSM, 
n-ith R1\ll and 312 was taken a t  Locality 20765 (Fig. 2E). The  palate 
terminates more posteriorly than in Oymodontomys and Plioplzena- 
contys. It ends opposite the posterior edge of the anterior root of 
3 .  In  the succeeding genera the palate ends approximately a t  the 
posterior border of 312. The most posterior palatine foramina open 
into the poiterolateral pits. 

Dn-ight IT-. Taylor and Harold E. SIalde collected a number of 
isolatetl teeth of this vole, Yovember 11, 1956, in Elmore County, 
Idaho, a t  ITSGS Cenozoic Locality 20767. The fossils were taken 
from an olive drab, medium to coarse grained sand resting on a 
cinder bed a t  an elevation of 3,165 feet. Taken in association with 
these vole teeth were fragments of fish, a frog or toad vertebra, a 
bird vertebra, a fragment of a large shrew jaw, and part of a left 
lon-er jaw of Canimarfes? cf. cookii (Gazin) with All1 (see Gmin, 
1934a aild 193'7). 

,?ssociated forms.-At Locality 20765 lli?nomys (Cosomys) primus 
was found 11-ith Blarina yidleyi Gazin, Pliopotu??zys nzinor (IYilson), 
Alfustelcr yuzini Hibbard (1958d), Peromyscz~s?, rabbit, gopher, swan, 
connorant, liinosternon, C'hrysemys or Pseudemys, catfish, and 
Lithoylyphus. At Locality 19217 dfimonzys primus occurred with 
Blarinu gidleyi Gazin, Pliopota~?zys minor (TTilson), C'hrysemys or 
Pseudemys, Gonideu, Sphaeriunz, Valvatu kztnterc~lis Say, and Litho- 
ylyphz~s. For other members of the Hagerman local fauna see Gazin, 
1936. 

Discussio?z.-&Although ,llimonzys (Cosomys) primus is known 
fro111 only a few localities, nevertheless there is a suggestion that it 
did not lire in the Hagerman area during all of the time in which the 
Hagernlall formation 11-as being deposited. Tn-0 sites in the upper- 
most Hagerman fornlation have been reasonably 5%-ell sampled: 
the horse quarry (elevation, 3,290-3,300 feet) and Locality 19216 
(elevation, 3,295 feet). Jlimomys (C.) primus has not been found 
a t  eitlzer of these localities but has been found a t  several strati- 
graphically lower. At Locality 19216 a smaller vole, Sebraskonzys? 
tuylori Hibbard. sp. nov., occurs instead of JIimo?nys. I n  considering 
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these occurrences o ~ ~ e  muit bear in mind that  they are all in one 
depositional unit, without interveniilg unconformities or litl~ologic 
changes. I have no evplanation for the absence of this vole and 
the occurrence of another in the uppermost Hagerman formation 
except environincntal change or ecologic replacenlent or both. It 
may be entirely due to a local environlnental condition. For ex- 
ample, after twenty years of collectillg of the Iie\;road Iocal fauna a t  
Locality 3 in 44eade County, Kansas, only the remains of Og?no- 
dontomys have been fount1 a t  this site. At  the Fox Canyon site in 
l l eadc  County, parts of 1,560 individuals of Plioplzenuconzys have 
been recovered in comparison to 114 of Og?nodo?zto?nys. This count 
is based on the nun~her  of left MI'S recovered. The difference in 
thc Rexroad fauna a t  these two sites appears to be caused by dis- 
similar local environmental conditions. 

I have followed lT7ilson in considering Coso~nys as a subgenus of 
~lfimomys. The genus llli~?zonzys has been used in Europe in the 
broadest sensc to include numerous medium-sized voles with differ- 
ent stages of root development of the teeth, with presence or absence 
of cement, and with highly specialized pit development of the teeth. 
The genus as so used is not comparable to  genera of recent micro- 
tines. 1 refinement of the usage of the genus ,lIintomys in Europe 
~irould help greatly in the stratigraphic study of faunas in that region 
ant1 would aid in the correlation of faunas between S o r t h  America 
and Europe. 

n'eb~askomys? tuylo~i Hibbard sp. nov. 

(Figs. 3 A-C) 

Ho1otype.-No. 21832 USKl1, part  of a right lower jaw with 
incisor, All-111 Collected by Dwight IT. Taylor in 1955. 

Pu~utypes.-So. 21833 USNII  is part  of a right lower jaw with 
incisor, MI and 112, No. 21871 U S 3 1 1  is assigned to parts of two 
left Iower jaws containing the incisor and Ail, and to  part of a left 
lower jaw containing the incisor and 312. No. 33903 UBIRIP is a 
nearly perfect left lower jam n ith incisor, l\I1 and l 1 2 ;  and KO. 34827 
UhlMP is part  of a right loner jaw wit11 incisor and 312. Collected 
in 1956 by Claude Mr. I-Iibbard. 

Ho~izon and type locality.-Near the top of the I-Iagerman for- 
mation; IIagerman local fauna, early Pleistocene, tentatively con- 
sitlered as A4ftonian. USGS Genozoic Locality 19216, KE. >i Sec. 
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FIG. 3. ATebruskornys? tuylori, sp. nol-.; '4, VSNM 21832, l ~ o l o t y ~ e ,  right jan-, 311-313, 
labial and occlusal views; 23, USNM 21871, paratype, left MI, occlusal view; 
C, UMMP 33903, p a r a t ~ p e ,  left jay,  MI-Mz, labial and occlusal views. .ill X 5 .  

20, T. '7 S., R .  13 E., Twin Falls County, Idaho; I-Iagerman cluatl- 
rangle; 1,000 feet TT. and '700 feet S. of corner. Fossils from 
micaceous, cross-bedded, gray, fine sand on ridge a t  elevation 3,295 
feet. This species is only kno~\-11 frorn the type locality. 

Diaynosis.-Sebraskomys! tuylori is a vole nit11 rooted molars 
n7hich lack cement. SII consists of a posterior loop, three alternating 
closed triangles, ancl a complicated anterior loop. It i i  larger than 
S. mcyrezoi Hibbard and smaller than ,lli?no??zys (C'osomys) p ~ i m z i s  
(TT'ilson). The capsular process for the reception of thc incisor is 
poorly developed. 

Description of 1zolotype.-The right l o ~ ~ e r  j a ~ ~  is that of an adult. 
It is broken a t  the ventral border of the dental foramen. The 1013-er 
illcisor is narrower than that  of AIIi?nomys (C'osonzys) p r i m ~ ~ s  and 
broader than that of S e b ~ a s k o n z y s  ?7zcgretci. I t  passes from the 
lingual side to the labial side of the jan- beneath the posterior root of 
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M2. There is no pit between 1\13 and the ascending ramus. The 
mental foramen is situated high on the side of the jaw (Fig. 3A) but  
more anteriorly than in *Y. nzcyrewi. 

111 consists of a closed posterior loop, three alternating closed 
triangles, and a large anterior loop. There is no evidence of a "prism 
fold." The re-entrant angles are broad, and the apes of each angle 
is not as constricted or directed as sharply anteriorly as in Mimomys 
(C'.) primus. The enamel thins slightly in the apex of the re-entrant 
angles of 341 and M s .  

1 1 2  has a closed posterior loop and four alternating triangles. The 
first and second are closed, and the third and fourth are confluent. 

M? has a closed posterior loop which is more rounded on the lingual 
side than (observed) in ilfimomys (Cf.) p ~ i m u s  of a comparable stage 
of wear. The first and second alternating triangles are connected 
by a narron7 tract of dentine. The second lingual or third alter- 
nating triangle is closed off from the anterior loop. The apex of 
each re-entrant angle of M3 is not directed as strongly forward as 
in Sf. (C.) p~imus.  The lower molars are t~vo-rooted. The occlusal 
length of 311-31 is 5.75 mm. The occlusal length of M1 is 2.5 mm., 
and the greatest ~vidth is 1.25 mm. The occlusal length of h'12 is 
1.75 mm. and of M3, 1.5 mm. The occlusal length of M1 of the 
holotype of Ne6~askomys mcy~ewi is 2.25 mm. 

This species is named for Dwight 7V. Taylor. 
Ilesc~iption of pa~atypes.-No. 21833 USATRI is part of a right 

lower jaw of an adult specimen but younger than that of the holotype. 
The pattern of MI and 312 agrees with that of the holotype. The 
occlusal length of M1 and M2 is 4.23; mm. The occlusal length of 
&Il is 2.5 mm. No. 21871 USNM consists of parts of three right 
lower jaws, one containing M2, and the others, MI. The occlusal 
pattern of these teeth, except one &Il, agrees n-ith that of the holotype, 
and of paratype No. 21833. One If1 (Fig. 313) of an adult indi- 
vidual with age wear coinparable to paratype Yo. 21833, has a very 
s h a l l o ~ ~  "prism fold." The  other paratgpe n-ith only 341 is tha t  of 
a young adult. There is no evidence of the "fold" or a pit on the 
anterior loop of >I1. Paratype S o .  33903 U1I>!tP is that of an adult 
wit11 a nearly perfect 10~5-er j a~v  (Fig. 3C). Only M1 and 1 \ 4 2  are 
present. They are in a young adult stage of wear. The occlusal 
pattern is like that  of specinlen S o .  21833 USXAI. There is no 
evidence of a "prism fold." I n  teeth with comparable stage of wear 
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of V i m o m y s  iC'osu7nys) pri~nzcs the "prism fold" is preseilt in nearly 
all specimens. 

I n  specimen T o .  33903 U 3 I l I P  the incisor extends slightl~. dorsal 
to the dental foramen but  not as high as in V i m o m y s  (C . )  prinzus. 
Furthermore, the capsular process is not as \re11 c1e.i-eloped as in V. 
(C.)  pri?nzis (see Figs. 0'1 and B). The capsular process is poorly 
developed as in Oymodontoinys pouphayus I-Iibbard aizd Pliophena- 
comys p~imuezizts IIibbarrl. The contlyle of the lo-n-er jan- of 21. 
(C'.) pri?nz~s above the capsular process for the reception of the in- 
cisor is more lingually inflected than that  of Seb~usko inys?  fuylo1.i. 

TI\-o isolated upper first molars were found. Both hare  three 
roots; the middle or lingual root is not as 1wl1 developed for the size 
of the tooth as is the lingual root of >I1 in X i n t o m y s  (Cosomys) priinz~,~. 

I n  the lLuseum of Paleontology, Uni.i.ersity of California, is part 
of a right lorn-er jaw, ~ ~ i t h  the incisor and 1\12, S o .  45063, of this 
rodent from the type locality. The size and pattern of 31z is like 
that  of the type and paratypes. 

zlssociuted ,fornzs.-The following were associated -n-it11 Seb13a.s- 
komys? taylori: Blurinn gidleyi Gazin; Thontomys yirlleyi 31-ilson; 
.1lilepus? vayzis Gazin; ant1 Pliopotamys mi no^ (1I7il~ol~).  

Discz(ssion.-I coilsider S e b ~ u s k o m y s ?  tuylori distinct from the 
genus ~ l l i m o v z y s  for the follon~ing reasons: (1) the "prism fold" of 
JI1 is not a co~~lmoiz character; (2) the anterior loop of 311 lacks the 
pit or ellamel islet; (3) the re-entrant angles of l\I1 and 312 are broad 
ancl not dirccted as strongly forv-ard; (4) the capsular process for 
the  reception of the illcisor is poorly clevelopetl; and (5) the condyle of 
the l o ~ ~ e r  jaw is not greatly tleflected lingually. 

The vole is cluestionably referred to the genus S e b ~ u s k o m y s  n.lzic1z 
occurs in the Sand Draw local fauna of late Sebraska~l  age (I\IcGrew, 
1944; Taylor, 1954; Hibbard, 1957). Skull or palate n-ith teeth, as 
11-ell as immature dentitions, are ileeded of both the Hagerman form 
and iY. ?ncgrezci before their true relatioilslzip to other Ce~lozoic role5 
is k n o ~ ~ n .  

Pliophenacomys idahoensis Hibbard sp. nor .  

(Figs. 4 A-I) 

Ho1otype.-So. 21872, USS31 a right >I1. Collected b>- Dn-igllt 
IT. Taylor in 1956. 



Claude W .  Ribburd 

FIG. 4. Plioj~l~enaconzys and Pliomys: ;I, Pliopl~enacorn~~.~ idahoensis, sp. ~ lov . ,  llolotype, 
T7S?\TM "876, right Mi, lahial and occlusal views; er = enamel ridge. B-I, 
P. idailoensis, sp. nov., paratj-pes; B-D, USNM 21873, three left Mi's, occlusal 
vien-s. E,  USSAI 31874, left &I2, occlusal vien.. F, USSM 21876, right Ail 
and Sf2, occlusal vien.. G and I-I, USSM 21874, left all's, occlusal vie\\-. I ,  
USXM 21875, left M3, anterior and occlusal 7-iews. J and I\', P. parozts (JVilson), 
CSS;\i 21877; J ,  left i\ll and 4x2, occlusal view. I\', right >Il, lahial and occlusal 
vien-s. L-x, Plionzys episcopalis bolliuyi, L?vi>IP 34901; L, left M1, lingual and 
occlusal vielvs; 111, left MI, posterior rien-. S, right I f i ,  labial a ~ l d  occlusal viexs. 
All X 8.  
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Paratypes.-SO. 21873 P S I 3 1  includes three left >Il's of young 
adult and adult specimens; S o .  21874 USS>I includes tn-o upper 
left first ~nolars and a left >I2; S o .  218'75 U S S X  is tn-o W ' s ;  and 
218'76 USS3I is part of a right maxillary with >I1 ancl 312. Collected 
in 1956 by Dwight TY. Taylor, Harold E. >Ialde, and Claude IT-. 
Hibbard. 

Horizon and type locality.-Late Pliocene, USGS Cenozoic Lo- 
cality 19128, S. % STY. >.; Sec. 1, T. 6 S., R. 8 E., On-yhee County, 
Idaho; I-Iammett quadrangle; 1,650 feet E. and 650-1,050 feet I .  
of the STY. corner of Sec. 1 ;  elevation, 2,600 feet. The formation 
IS unnameci. 

Diagnosis.--4 small vole slightly srnaller than Pliophenacomys 
~vimuevzis Hibbard and distinguished from the latter by narrower 
re-entrant angles of >I1. The apexes of these angles are slightly 
constricted and are tlirectecl more strongly anteriorly. P1iophenc~- 
co~nys idahoensis is smaller than P .  parvus (TTTilson) and P .  meadensis 
Iiibbard. >I1 of P .  idahoensis has a small enamel ridge along the 
anterior face of the second outer (labial) triangle; a vestigial sixth 
alternating triangle (third labial triangle) forms part  of the anterior 
loop. Its apex (labial edge) is flattened ancl not pointctl as in P .  
primaevus. 

Description of ho1otype.-No. 21872 USSBI is an isolated right 
MI of an adult individual. The two roots are well developed. 311 
consists of a posterior loop, f i ~ ~ e  alternating triangles, and an anterior 
loop. .A thin tract of dentine connects the posterior loop ancl the 
first three alternating triangles. The fourth and fifth triangles are 
confluent and open widely into the anterior loop (Fig. 4 d ) .  A 
narrow enamel ridge occurs on the anterior face of the second outer 
triangle. It extends to  the base of the re-entrant angle. The 
flattened apex of the sixth triangle on the labial side of the anterior 
loop is well developed. The development of the enamel ridge along 
the allterior face of the second labial triangle has been observed in 
only one other specimen of Pliophe~zacomys studied. This was on 
KO. 3205ld U3!IlIP, an isolated right of P .  nzeadensis from the 
Dison local fauna of Kan5as. This >I1 also had the flat apex of the 
sixth triangle (see Hibbard, 1966, fig. 6 0 ) .  

The lingual re-entrant angles of >I1 are Ilarrower than those of 
Pliophenacomys p~isnuevus. There is a tendency for a slight con- 
striction (narrowing) near the apex. The first lingual re-entrant 



angle swings slightly forward. The second and third lingual re-en- 
trant angles s~ving more sharply forward as in P .  nteudensis and P. 
parvzls. 

The enamel on the anterior loop of &Il extends do\i7nrvard on a 
level ~ v i t h  the base of the anterior re-entrant angles as in Pliophenu- 
comys p~imuevus and P.  ~neudensis. The enamel on the anterolabial 
side of the anterior loop in P .  parvus extends well above the base of 
the anterior re-entrant angles. I n  wear the anterior loop of P .  
pawus presents an interrupted enamel pattern before the tooth is 
~ i ~ o r n  down to the baye of the crolirn. Pliophenuco~nys iduhoensis 
has shorter crowned molars than P .  pu~vus and P. nzeadensis. 

The occlusal length of i\& is 2.5 mm. The greatest occlusal 
width is 1.25 111m. 

Descriptions of purutypes.-No. 21873 TJSS1\1 is a left 1\11, with 
an occlusal length of 2.5 mm. The tooth is from a slightly younger 
vole than the holotype although the occlusal pattern is the same 
(Fig. 4B) .  Tlze other two left first lower molars are from younger 
animals. Their occlusal lengths are 2.5 and 2.6 mnl. The occlusal 
pattern is like that  of the other two molars except that  there is a very 
shallow enamel pit (Figs. 4 C-D) between the apexes of the fourth 
lingual and third labial re-entrant angles. TT'hether this is a com- 
mon character in young specimens of this species is unknown. It 
is the first time I have eve11 seen an enarnel pit developed in relation 
to the anterior loop of n!I1 in Pliophenaconzys. 

1\12, No. 21874 USNM, is two-rooted and consists of a posterior 
loop, tn-o alternating triangles, and an anterior loop (Fig. 4 E ) .  
K O  isolated lonrer tllird molars were found. I n  the collection is part  
of a badly eroded left lower jaw. It contains the two roots of MI, 
3 1 2 ,  which is 15-0r11 down to the base of the crown, an11 the alveoli 
of 3 f 3 ,  ~ v l ~ i c h  sho~i- that i t  was two-rooted. 

Three isolated upper first molars mere taken. -111 hare  three 
veil-developed roots. The occlusal length of these teeth are 2.2, 2.2, 
and 2.3 mm. (Figs. GH). Figure G is the occlusal ~ ~ i e n .  of the 
tooth of an  old adult that  has worn dona to the  base of the cron7n. 

TWO isolated upper third molars, KO. 21875 U S S U ,  are in the 
collection. The occlusal pattern (Fig. 41) is more similar to PZio- C 

phenucomys ~necrdensis than to that of P. primuevus. -111 teeth are 
without cement. 
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Part  of a right maxillary, 818'76 U S S l I ,  of an immature indi- 
vidual containing I\I1 and 1\12 (Fig. 4 F )   as recovered a t  USGS 
Locality 19129, stratigraphically about 100 feet higher than the type 
locality. I n  this specimen SI1 is three-rooted, 31' has the two anterior 
roots fused. The fusion is n-ell defined by a deep groove along the 
anterior face of the root. One other isolated I\I"n-as found. The 
two most anterior roots n7ere also fused, and a groove is developed 
along the anterior surface of the root. This is a more advanced 
character than found in Pliophenacomys primaeuus n-here I\12 possesses 
three well-developed roots. 

Sand Point local faz~na.-The term Sand Point local fauna is 
applied here to the fossils from USGS Locality 19128, STY. Sec. 
1, T. 6 S., R .  8 E., On-yhee Co., Idaho. The site is southeast of the 
town of Harnmett, on the south side of the Snake River by TTTilson 
Grade. The "promontory" is locally called Sand Point; whence 
the name. 

Fossils from one other locality, USGS 19129, are referred to the 
Sand Point local fauna a t  this time. Locality 19129 is on Sand. 
Point also, but 100 feet topographically and stratigraphically higher. 
Dwight TT'. Taylor has furnished the partial list of lnollusks from the 
Sand Point local fauna. 

Locality 19128 has yielded a number of mammals, as ~vell as 
Inany fishes ancl mollusks : 

J~.~MM.LLI.~ Fluminicola weareri Y e n  

FIypolagus 
Pliophenacomys iclahoensis Hibbard 

sp. uov. 
Pliopotamgs 
Thomorny.~ 
Plesig,pzts 
lnastodont 

Bithynia campbellz (Dnl l )  
Pyryulopsis carinntu Y e n  
Ceriphasiu ta,ylori (Gabh)  
Ceriphasia n. sp. 
Lym7zuea c f .  stagncllis (Linuii)  
Payettia dallii (Xhite) 
A n i s ~ t s  pattersoni (Baker )  
Gyrazrlzts parozls ( S a y )  
G g r a ~ t l u ~  (Idahoella) multicarinatzrs 

Sphaerium idahoezse M e e k  ( Y e n )  
T7ulcata hz~meralis S a y  Promenelzts umbilicafe1lu.s (Cockerell)  

Lithoylyphzts occidentalis (Hal l )  Ancylzts 
Lithoglyl~l~zrs s~cperbus (Ten) Orygocercts urcuatzrm Dall 
Lifhoglyphlts n. sp. Hazcaiia minzrscula (B inney )  



Locality 19129 has yielded only one mammal, hut a number of 
mollusks and fishes. 

>I.~AIA~.\LI.L Lithoglyphus occidentalis (IIall)  
Lithoglyphus superbus Ten  

Pliophenucomys tdahoensts Ilihhard, I'lionholvx n.  s ~ .  . " 
sp. nov. C1~riphasia laylori (Gabb)  

Payeftic~ dallii ( W h i t e )  
J~OLLUSCA Gyraulzts (Idahoella) nzziliicarinatzis 

Gonidea coulingensis Srnold ( Y e n )  
Valcata humeralis S a y  T'orlicifex n .  sp. 
Amnicola bithynoides Yen Ancylus 
Fltiminicola toeaceri Yen Orjjgoceras arcz~nfum Dall 

Age of tlze Sand Point local fauna.-The Sand Point local fauna is 
probably of latest Pliocene age and seems to be younger than the 
Rexroad local fauna of Kansas, for the follon-ing reasons: 

1. Pliopkenacomys idahoe?zsis is more advanced than P .  p1.i?7zaevus 
of the Rexroad local fauna, but less advanced than P .  parvus of the 
Grand View local fauna. Unfortunately, 110 Pliop7zenacoinys is 
known from the Hagerman local fauna. 

2. Pliopotamys is not known from the Rexroad or the Saw Rock 
Canyon faunas on the Plains, bu t  appears k s t  in early Pleistocene 
assemblages. This may be entirely a case of faunal lag if Pliopotamys 
is a northern element that did not reach the southern Plains until 
a southward shift of the northern fauna during the beginning of the 
Pleistocene. There are other northern elements that did not reach 
the southern Plains region until the early Pleistocene, such as L l n i s u s  
pattersoni (Baker), which is known from the Middle Pliocene Teewinot 
formation, Jacksoil I-Iole, JVyoming, and from the late Pliocene 
Sand Point local fauna. The earliest records of its occurrence in 
Plains faunas are in the early Pleistocene Sand Draw local fauna of 
Sebraska and the Dixon local fauna of ICallsas. I n  both of these 
faunas this mollusk is associated with Pliopotamys. 

3. The n~ollusks of the Sand Point local fauna include many 
extinct species and genera not found in the overlying Hagermail 
formation. The magnitude of the faunal break is most reasonably 
explained by postulating the extinction of these groups by changes 
associated wit11 the beginning of widespread glaciation. 

4. Although superposition of the containing stratigraphic units 
shows that the Hagerman local fauna is younger than the Sand 
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Point local fauna, the argument may be presented that the differences 
are only in environments affecting the mollusks, and there ma)- be 
no significant hiatus between the assemblages. There is, however, 
sufficient overlap betmen the types of facies represented that Taylor 
believes such an explanation inadequate. Furthermore, occurrence 
in the Sand Point local fauna of a distinct Pliophenucomys is sug- 
gestive of a definite stratigraphic break. More mammals from the 
older assemblage will probably help resolve the matter. 

5. Plesippus certainly does not indicate a necessarily Pleistocene 
age, if that  epoch be defined by the beginning of continental glaci- 
ation. I n  south~vestern Kansas, ~vhere knowleclge of Pliocene and 
Pleistocene faunal and stratigraphic sequence is more detailed than 
elsewhere in S o r t h  America, Plesippus is found in three superposed 
stratigraphic units. The oldest unit, the Rexroad formation, con- 
tains three fossil assemblages of markedly Pliocene appearance, 
both by  the relationships of many members of the faunas ant1 by 
the environmental implications of these assemblages. In  the over- 
lying Ballard (Hibbard, 1958a) and Crooked Creek formations the 
fossils compose markedly different assemblages. They s11071- ap- 
pearance of many new types of animals and lack great numbers of 
the Rexroacl formation forms. Environmental interpretation of these 
faunas suggests strongly a marked cooling of the climate, most rea- 
sonably correlated with continental glaciation. Plesippus is found 
throughout the tx-o older formations and in the Stump Arroyo 
member of the Crooked Creek formation (Hibbard, 1949), but the 
associated small mammals, amphibians, reptiles, and nlollusks agree 
in providing evidence of a sharp faunal break (Hibbard, 1 9 5 8 ~ ;  
Taylor, in press; Tihen, 1955). 

Farther south in the High Plains also, there is another occurrence 
of Plesippus probably of late Pliocene age. At  a locality soutlzwest 
of Channing, Texas (described by Taylor, in press), Plesipp~is is 
associated with a fauna similar to the Kesroad local fauna. The 
stratigraphic sequence has not been studied as yet, but the fauna 
as a xhole is in marked contrast to  Inlo~vn early Pleistocene as- 
semblages in Texas, Oklahoma, and Kansas. 

The  Benson local fauna of Arizona includes a horse of the genus 
Plesippus (Gazin, 1942, p. 495). Here, too, other mammals in the 
fauna suggest a Pliocene age. Savage (1965) has indicated the differ- 
ences found in Sfeyonzasforlon, 11-here less advancetl types are found 



in the Rexroad and Benson local faunas and more advanced kinds in 
known early Pleistocene asseinblages. A gopher in the Benson 
fauna is most closely related to one of the Rexroad local fauna (Hib- 
bard, 1950, p.  138). 

There are other localities for Plesippus in North America, such as 
some in California that are considered as late Pliocene (Woodring, 
1952). V h a t  I want to emphasize is that the Sand Point Plesippus 
is far from being the only occurrence for which the evidence favors a 
Pliocene age; and that  if Plesippus is taken as indicating Pleistocene 
age a good deal of opposiilg evidence from various sources is sub- 
ordinated to one "index fossil " 

Pliophenacomys pawus  (Wilson) 

(Figs. 4 J-K) 
ilTimomys? parvus R'ilson, 1933, Carnegie Inst .  Was l~ .  puh., No. 440: 1'28-13'2, figs. 

5 and 6. 
Pliophenncomys paraz~s (JT'ilso11); Ilihhard, 1950, Univ. Mic l~ .  Mus. Pal., Contrih., 

8(6) : 155-157. 
Pliomys parvzts (\Trilson) non I-Iihhard; Kretzoi, 1955, Acta Geol., 3 (4): 354. 

ii member of the Grand View local fauna, Pliophenacomys payvzls 
is so far o11lj7 knonrn from the type locality (USGS 20'764). This 
locality is in the NE. Sec. 15, T .  4 S., R. 2 E., on the southeast 
side of Jackass Butte, Owyhee County, Idaho. This vole seems 
to be the most common species a t  this locality, judging by the recent 
collections made by Taylor and me. 

Pliophenacomys payvzu is distinguished from P .  meadensis by its 
smaller size, slightly narrower molars with thinner enamel walls and 
by narrower re-entrant angles of the molars. The enamel is uniform 
in thickness. Plioplzenacomys p a ~ v u s  is more advanced than P. 
meadensis, as shown by  the loss of enamel 011 the anterior loop of 
MI. The dentine on the anterolabial side of the anterior loop ex- 
tends well above the base of the anterior re-entrant angle. With 
wear the anterior loop of >I1 in P. parvus presents an interrupted 
enamel pattern before the tooth is Tlrorn down to the base of the 
crown (Figs. 4 J-I<). I n  P .  meadensis there is no encroachment of 
the dentine on the anterior loop of I\G. The enamel extends down- 
ward to a level with the bases of the anterior re-entrant angles. 

b o n g  the specimens recovered of Pliophenacomys p m v u s  is 
part  of a left lower jaw, KO. 218'77 USNM, with the incisor, &II and 
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312 (Fig. 4 J )  The occlusal length of 311 and >I2 is 4.75 mm. In 
the group of isolated teeth there are iis first lower molars. They 
range in occlusal length from 2.5 to 2.8 nlm., q i t h  an average of 2.6 
mm. Root derelopment in the molars is larger on P .  meadensis 
than on P. parvus 31' is three-rooted with the inner root greatly 
reduced. 31' and 11: are tn  o-rooted. 

S o  cement is present on the molars of Pliophenacomys parvus. 
I t s  absence cannot be due to accident5 of preservation, for the as- 
sociated teeth of Synaptomys and Ondatra retain cement in the re- 
entrant angles of the molars. 

ilssociated forms.-Directly associated with Pliophe~zacomys parvus 
JT-ere iSynuptomys vetzis SVilson ant1 Onclatru iduhoensis ST7ilson. I n  
the immediate vicinity of this site (about fifty feet n-est and xithin 
five feet stratigraphically) I collected two larger mammals. A 
partial horse dentition represents a large zebra, tentatively identified 
as Plesippus idahoensis (Xerriam). Part  of a large antler is identi- 
fied as Cervus cf. lucasi Hag7. 

Discussion.-I have examined isolated teeth of Pliomys epis- 
copulis bolkayi Kornlos from Podumci, Dalmatia, Yugoslavia, \irhich 
were identified as Dolomys episcopalis bolkayi Iiormos by Dr. 
ICox-alski. The specimens were taken from deposits of Jfir~del age. 
The subspecies holkayi is said to differ only from Pliomys e. episcopalis 
in its slightly larger size and higher crowned teeth. 

I n  comparison with Pliophenacomys pu~vz~s the teeth of P. e. 
bolkayi are much higher cronrned; root development occurs only in 
adult and old adult specimens (Fig. 4 5 ) .  No cement is present in 
the re-entrant angles. The alternating triangles of the lower molars 
are more tightly closed than in P. pu~vus and especially the fifth 
alternating triangle of 111, n-hich is tightly closed off from the an- 
terior loop in J-oung adult specimens and relnaills so in old adult 
specimens The fourth alternating triangle of $12 is closed off from 
the third whereas in Pliophenuco~nys the third and fourth triangles 
of >I2 are confluent. The striking difference is the much higher 
cron-ned teeth of P. e. bolkayi, n~hich have an advanced interrupted 
enarnel pattern and hare  the enamel of the loner molars differentiatecl 
into thick and thin tracts as in the genus Jlicrnfz~s. 

I n  young adult specimens of P. e. bolkayi the dentine tract on the 
anterolabial side of the anterior loop of MI extends upward 2.5 mm. 
above the base of the cron-a. There is a dentine tract the full length 
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of the lahial edge of the posterior looj) of >I1, but the dentine tract 
on the lingual edge of the posterior loop of JI1 lacks 1.0 mm. of 
reaching the occlusal surface. 31r in young adult specimens has a 
tlentine tract along the anterior face of the fourth alternating tri- 
angle where it joins 311. This dentine tract in young specimens ends 
just short of the occlusal surface a ~ i d  with little wear protluces an 
interrupted enamel pattern. There are both labial and lingual 
tlentine tracts on the siiles of the posterior loop, The labial tract is 
approximately three-fourths the crown length, and the lingual tract 
of dentine is two-thirds the crown leilgth in young adult teeth. 3'13 
possesses the same dentine t,racts as IN2. In  these teeth the base of 
the cro~vn lias started to close, but  roots have not developed. Ill? is 
tlecidetlly curved labially as in Microtus, a marked co~ltrast to the 
straight crowned R12 of Pliophenaco?nys pa~.vzw. 

An L311 of a young adult, specimen No. 34901 UMMP (Fig. 4 
L-df), lacking roots and with a cro~vu lieight of 4.0 mm., has a 
dentine tract along both the labial and lingual edges of the anterior 
loop which lacks 1.0 nim. of reaching the occlusal surface. The first 
lingual triangle has a longer dentine tract, ~vhich reaches within 
0.5 mm. of the occlusal surface. 9 dentine tract extends the full 
length of the fourth or posterior triangle where i t  joins the anterior 
surface of M". 

I consider Pliomys episcopalis bolkayi ICoriuos generically distinct 
froin Pliop1zcnucomys pawzls because the teeth are much higher 
croxvned, the roots of the  teeth are greatly I-educed, the occlusal 
pattern of the teeth have an advanced interrupted eaamel pattern 
with differe~ltiated enamel along the faces of the alternating tri- 
angles, and B!L2 is strongly curved. Pliomys episcopalis Oolkayi is the 
first of the rooted rnicrotines I have st,udied that possesses characters 
that show sorile relationship to the genus i4ficrotz~s. I t  is too young 
to he consitlered the ancestral stock, but  i t  is probably closely related 
to the line that  g:tve rise to tlle genus Microtus. 

0 1 1  ;~ccollnt of the absence of eelnent in the re-entrant angles, I 
agree \\-it11 ICretzoi that i t  is distinct from tlle recent L)olomys bogda- 
nevi Alartino, ~vhich possesses both an interrupted enamel pattern 
and cement in the re-entrant angles of the teeth. Krctzoi has 
placed tllc rccerit forms il l  the genus Dirluromys. I have examined 
teeth of Dolomys c1ulinatinu.s I<ormos fro111 Potlu~nci, Ilalmatia, 
'17ugoslavin, of IIindel age, which were identified hj- Dr.  1io.cvalslii. 
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These specimens possess better developetl roots than Plio~~zys e. 
bolkayi, but the teeth have an interrupted ellamel pattern n-hich is 
as advanced. Cernent is present in the re-entrant angles of old 
adult teeth. I consider this form generically distinct from Plionzys 
and also from Dolo7~zys milleri (Sehring), n-hich lacks cement on the 
teeth. There is one cjuestion: cloes D. nzilleri possess all interrupted 
enamel pattern in adult and old adult specimens? 

Since its true relationship to Eurasian forms is unkno~~-n ,  I h a r e  
retained Pliopkenuconzys parzus TT'ilson tentatively in the genus 
Pliophenuconzys, to n-hich it is closely relatetl. 

Pliopotu~nys sp. 

(Figs. 5 Ll-B) 

-4 palate and isolatecl teeth of Pliopotumys IT-ere taken in associa- 
tion 13-it11 the remains of Pliophe~zucomys icluhoe~zsis and other forrns 
from USGS Locality 19128, O~vyhee Couaty, Idaho. The- are the 
earliest record of Pliopotu~nys in Sor th  America. 

Description of specimens recocerec1.-Four. ion-er first molars show 
a posterior loop and five alternating triangles. The fifth triangle 
opens broadly into the anterior loop. Specirnen S o .  2182'7 USS3I  

FIG. 5 .  Pliopolamgr sp. A, USSJI 31831, palatal vicn-, X -1; B, US511 "8.27, 
LMI, labial and occlusal vielis, X 8. 
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(Fig. 5B) is a left 31, of a young animal. I ts  occlusal length is 
4.0 mm. I n  size i t  corresponds to Pliopotamys mi~zor, but the re- 
entrant angles are broader. The isolated first lower molars have 
longer roots than those of P. minor, with the same stage of wear. 
A11 MI of an  old adult has an anteroposterior occlusal length of 
4.15 mm. 

Five upper first molars were found. Those of old adults possess 
larger roots than occur on PtiI1 of Pliopotamys minor from the Hager- 
mall local fauna. The largest M1 has an  anteroposterior occlusal 
length of 3.2 mm. and a transverse width of 2.5 mm. 

A single i\!13 was found. It consists of an  anterior loop, three 
alternating triangles, a i d  a posterior loop, 1i7hich is broken. The tn7o 
anterior roots are fused, a condition not observed in Pliopota?nys 
azinor or P. meadensis. 

The palate, No. 21831 USNM, is broken just posterior to &'IL 
(Fig. 5 d ) .  It contains the right and left upper first molars and 
RM2. The occlusal length of 3i11 and i\12 is 6.75 min. The occlusal 
length of JI1 is 3.5 mm. and the width is 2.5 mm. The occlusal 
patterns of A'I1 and B/12 are like those of Pliopotamys minor. The 
lingual side of the first alternating triangle of B l l  is flat. Better 
material is needed for definite specific assignment of the specimens. 

Pliopotamys minor (Wilson) 

(Figs. 6 A-F) 
Ondatra idai~oensis minor TYilson, 1933, Camegie Inst. FT'ash. Publ., No. 440: 135. 
Dolomys minor (Wilson) non EIibhard; Kretzoi, 1955, 9 c t a  Geol., 3(4): 348-355. 
Pliopotamys idahoensis (Wilson), I-libbard, 1956, Pap. RIich. .Scad. Sci., Arts, and 

Letters, 41 (1956) : 176. 
Pliopotamys idahoerzsis (Wilson) Hihbard, in Flint, 1957. Glacial and Pleistocene 

Geology, TT'iley and Sons, p. 461. 

The h o l o t j ~ e  of Pliopotamys minor is from the I-Iagerman forma- 
tion and was recovered in the vicinity of the horse quarry (N. $5 
NW. Sec. 16, T. '7 S., R. 13 E., Twin Falls County, Idaho). 

Specimens of this vole mere recovered by Dwight W. Taylor and 
myself in the suinnlers of 1955, 1956, ancl 195'7 from the following 
three localities south of the horse quarry: USGS Ceilozoic Localities 
19"26, 1921'7, and 20765. At these three localities parts of a t  least 
sixteen individuals were found, as shoxm by  the ilunlber of left first 
lovrer molars recovered. Most of these teeth are in fraginentarg- 



L u t e  C1enozoic X i c r o t i n e  R o d e n t s  fr0n.r N7yonziny a n d  Idalzo 27 

FIG. 6. Pliopotc~mys minor; A, U S S M  01830, L&III1, occlusal vierr, X 8; B, Uh131P 
33805, left jaw, lahial and occlusal views, X 3; C, U M M P  31401, right immature 
MI, lingual and occlusal rien-s, X 8;  D and E,  T S S M  218o9, left and right M3, 
anterior and occlusal viers ,  X 8;  F, E h I M P  33896, palatal vien-, R31" LJI1 
and MZ, X 3. 

j a m .  Fragrneilts of maxillaries were also found. S o  size differ- 
ences n7ere notecl in the illdividuals from the different localities. 

>I1 consists of a posterior loop and five alternating triangles, the 
fifth opening broadly into the anterior loop. The anterior loop is 



tlecidedly crenulate in young specimens (Figs. 6 A 1  and C). 1 1 2  con- 
sists of a posterior loop and four alternating triangles, the third and 
fourth confluent. 1\13 coilsists of a posterior loop, two alternating 
triangles, and an anterior loop. The second triangle is considerablji 
smaller than the first. I n  Ondatra the labial triangles are not so . 
slllall in cornparison n-it11 the lingual triangles as they are in Plio-  
po ta~~zys .  The lorver molars are two-rooted. In  old adult speci~nens 
a slight depression occurs labial to 1\11, although i t  is not so pro- 
nounced as in adult specimens of O~zdatru. A decp, broad groove 
separates the base of 1\13 from the angle of the jaw. The condyle of 
the 10~1-er jaw curves slightly lingually but  is not so pronounced as 
in O n d a t ~ a .  There 1s a slight snrelling on the labial side of the jaw 
which indicates the posterior position of the incisor. The incisor 
ends just above the upper edge of the dental foramen. Two nearly 
complete lower jan~s found represent young adult individuals. The 
anteroposterior occlusal length of R41-1\13 of specimen No. 33895, 
UR!Ii\IP, is 9.8 mm. (Fig. 6B). The greatest occlusal lengths of MI, 
3 1 2 ,  and 1 1 3  are 4.5, 2.7, and 2.5 mnl. The anteroposterior occlusal 
length of 1\'11-I\13 of specinlen KO.  21829 USNM is 9.1 mm. The  
greatest occlusal lengths of RI1, 342, and >I3 are 4.1, 2.5, and 2.5 mm. 
The anteroposterior occlusal length of eighteen other lower first lnolars 
nleasured varies from 4.0 to 4.8 mm., with an average length of 
4.21 m.; lnolars of four young individuals measured 4.0 mm. The  
greatest occlusal length of RG n-as 4.8 mm. in an old adult. The 
narrowest occlusal nridth of was 1.8 mm. and the greatest 2.0 mm. 

A number of isolated teeth were recovered. All upper molars 
had three well-developed roots (Figs. 6 D-E). Cement is lacking on 
lower and upper molars 

A nearly complete palate and diastemal region of an adult (No. 
33896 U1\1R!IP) contains a right &!I2, left M1 and M2, and alveoli of 
the other missing teeth (Fig. 63'). The length from the posterior 
border of the alveolus of the incisor to the posterior border of the 
alveoli of 1\13 is 22.4 mm. The  diastenlal length is 12.3 mm. The 

I 

anterior palatine foramina are '7.4 mm. long. The lateral palatal 
grooves extend posteriorly from each of the foramen and end in a 
posterior palatal foranlen opposite the anterior loop of hf2. The 
posterior edge of the palatine is nearly square and lacks a median 
posterior process. Posterior palatal pits are lacking. Posterior 
foramina are present. The lingual border of the nlasillary forming 
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the labial border of the palatal groove is not deflected lahially until 
i t  passes the anterior roots of 113 (Fig. 6F). 

Remarks.-Pliopofui~~ys ~nirzor (TTilson) is distinguished from 
P .  ?neudensis by the occlusal pattern of >I1. A11 occlusal patterns of 
311 in P. minor except that of one tooth have the fifth alternating 
triangle opening broadly into the anterior loop (see fig. 8u, TT'ilson, 
1933). I n  the occlusal pattern of P .  meadensis the  apes of the third 
labial re-entrant angle is opposite or nearly opposite the apes of the 
fourth inner re-entrant angle (see fig. 5-1, IIibbard, 1956). I n  all of 
the young and adult specimens of P. mecrdensis only one pattern was 
found like that  of P .  minor (see pl. I, fig. 6, I-Iibbard, 1938). Con- 
siderable variation occurs in the occlusal patterns of old adult speci- 
mens as the tooth is Torn to the base of the crown. 

The genus Pliopotumys is distinguished from the genus Dolomys 
Kehring (genotype, Dolo~nys ?nille?.i Nehring), by the presence of 
three n ell-developed roots on All, A!t2, and 311. Dolomys milleri has 
the third root of 31' more reduced than in Pliopotumys, and 31' ancl 
113 are two-rooted (Sehring, 1898; Ali.hely, 1914; and IIinton, 1986). 

Icretzoi (1955) co~lsiclered Ondut~u idulzoensis iduhoensis ~ ' i l s o n  
and Ondatru idahoensis nzinor TYilson as belonging to the genus 
Dolonzys. Ifietzoi assumed, as I tlid (Hibbard, 1956, p. l76), that  
the two microtines described by TT'ilson fro111 the Pleistocene of 
Idaho belong to the same genus. ,Ilthough O?zdut~a iduhoensis 
iclalzoensis TT7ilson is a true muskrat (Onduf~a), I believe TYilson7s 
other form is generically distinct, i.e., Pliopotc~~izys minor (TTilson). 

O~zdatra iduhoensis n'ilson 

(Figs. 'T C-Dl F-G) 

Ondutra 2dnhoensis zduhoen57s TYllson, 1033. Cnrneglc last .  TYash. Prlhl , SO. 440, 
p 132 

Only one isolated tooth of this species was found a t  the rodent 
site of the  Grand T-ien- local fauna, Jackass Butte, USGS Cenozoic 
Locality 20'764, Idaho. The following discussion is based princi- 

pally on the original material in the California Institute of Tech- 
nology collections. 

good description of this muskrat is given by TT'ilson (1933). 
The follon-ing co~llruents concern the tlevelopment of the tlentine 
tracts along the sicles of the teeth and the clevclopment of the inter- 



f j  0 C'lcrzlde TT7. Hibbard 

FIG. 7. Orzohtru; -4 and B,  Ondatrasp.;U31MP 32046,LAI1; A, lal~ialandocclusalvien-s; 
B,  lingual Tien-. C' and D, CIT 1376, holotype, Ondutra irlohoensis; C, left A11-313, 
labial and occlusal viers;  D, left MI->I3, li~igual ~ i e n . .  E, Ondutru ku~zsasensis, 
ICPAfNI-I 666.2, RMI, lal~ial  and  occlusal views. F and G, Ondatru idahoensis, 
CIT 13'7'7, RM1; F, labial Tien-; G, lingual and occlusal ~ ien-s .  A-D, F and G', 
X 6 ;  E, X 5 .  
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rupted enamel pattern. The holotype, S o .  13'76, C I T  is par t  of a 
left lox-er jaw of an  adult muskrat bearing 31r313. The  antero- 
posterior occlusal length of the molar series is 10.1 mrn. Interstitial 
cemeilt is poorly developed in the re-entrant angles and occurs in the 
base of the labial anterior re-entrant angles of 311. It is better 
developed in the lingual re-entrant angles of this tooth, especially a t  
the base and along the sides of the angles, but  not so well developed 
in the deep apex. Cement has not been deposited on the teeth of 
young specimens, bu t  the dentine tracts are present along the sides 
of the teeth. Cement occurs on teeth of adult and old adult speci- 
mens. The dentine tracts are best developed on the labial bide of 
the loner molars and the lingual side of the upper molars (Figs. 7 
C and a). I n  the holotype the occlusal surface has v-orn don-n so that 
there is an interrupted enamel pattern on the labial side of the 
posterior loop of l\I1 (Fig. 7C). With further \Tear the anterior loop 
would have had the enamel interrupted by the dentine. The  enamel 
of 312 and would have been &st interrupted by the dentine tracts 
on the labial side of the posterior loops. 

Disczt.ssion.-The dentine tracts on the sides of the teeth of 
Onclatra idahoe?zsis do not appear to be as well developed as those of 
0. hiatidens (Cope) (see Hibbard, 1955) or of 0 .  kansmensis  Hibbard 
(Fig. YE). There is evidence, however, that  some individuals or 
species of O n d a t ~ u  did not have as well-developed dentine tracts as 
others. I (1956, p. 177) referred a left lower molar, KO. 32046 
U3/I1\1P, of a young indi~ridual from the Borchers local fauna to 
Pliopotamys because of its lack of cement. After co~nparison of this 
tooth (Figs. '7 A-13) with the series from the Grand Vie\$- local fauna, 
I find that  the tooth is that of an  immature O n d a t ~ a ,  in which the 
roots or cement were not developed. As is visible in Figure '7B, the 
dentiile tracts are developed on the lingual side as they are in 
0. idalzoe?zsis. This may be due to the lack of a n~ell-defined crown 
and roots. No tooth of comparable age wear is blown from the 

• Grand T7ien- local fauna which can be used for comparison. The 
dentine tracts are not as veil developed as in 0 .  kansasensis of the 
Kansan age Cudahy fauna of the High Plains. I t  may well be that  
some of the early species of O n d u t ~ a  were Inore progressive in the 
development of higher dentine tracts along the sides of the  teeth 
than n-ere others. The  deposition of cement may also he an age 
character that varies in early O n d a t ~ a  species. 
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Hypolagus furlongi Gazin, 1934 Erethizon batizygnathum TVilson, 1936 
Castor cf. accessor I lay,  1937 Felis cf. lacustris Gazin, 1933 
Synaptomys vetus R'ilson, 1933 Lutra (Satherium) ingens Gazin, 1934 
Ondatra idahoensis TTTilson, 1933 Plesippus idahoensis (Merrian~), 1918 i 

Pliophenacomys parous (lVilso11) 1933 C'eraus cf. lucasi I lay,  1997 

&and View local fauna.-In this discussion I have sumn~arized 
the Grand View local fauna and reconsidered its age and environ- 
mental interpretation. This section is based partly on newly avail- 
able material and partly on re-evaluation of older information. 

The location indicated by Wilson (1933, p. 180) is identifiable as 
Jackass Butte, Jackass Butte quadrangle, in spite of the lack of 
precise locality description. N. R. Anderson, College of Puget 
Sound, Tacoma, Washington, corresponded with Wilson and also 
attempted to examine the field notebooks of the California Institute 
of Tecllnology party which originally collected a t  the Grand View 
site. The field data could not be found, but Wilson sent what infor- 
mation he recalled to Anderson. The CIT material came primarily 
from the southern and eastern sides of Jackass Butte, but some is 
from beds directly across the river. All of the rodent specimens 
came from a single bed. 

This information was the basis for field examination of the area 
by Anderson and Taylor, and later by Taylor and Hibbard. At 
least a t  Jackass Butte, only one sedimentary unit is involved-a 
series of olive clay interbedded with lighter silt and fine sand. The 
fine grain size and lenticular bedding suggest deposition by a slow- 
moving stream aggrading its flood plain. I n  grain size, color, and 
bedding, this sequence is strikingly similar to  the type Hagerman 
formation. Certainly most, and probably all, of the original CIT 
material came from this unit. The later collection of Ondatra, 
Plioplzenacomys, and Synaptomys a t  ESGS Locality 20764 strongly 
suggests that this is the type locality for the three species described 
by R7ilson. The horse material described by Schultz (1936) ap- 
parently came from both Jackass Butte (CIT Locality 119) and 
north of the Snake River opposite Jackass Butte (CIT Locality 118). 

The inferences from the fauna as a whole can be divided into the 
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types of e~idence that suggest the Grantl T7iew local fauna 1s (a) 
younger than the Hagernlan local fauna; (b) of interglacial rather 
than glacial age; and (c) most probably of Tarrnoutli age. The 
detailed co~liideration of each species follon s the rnore general 
~Iiscussion. 

1. Relationship of the IIagerman and Gmnd T-iew local fauna,. 
-411 of the paleontologists nho  have considereti the relatiye age of the 
Hagerman and Grancl T-iew local faunas have concluded that the 
Grand T'ien- local fauna is younger (IYilson, 193%; Gazin, 1934b, 
p. 119; 1936, p. 286). This belief, further rnai~ltailled here, is based 
on the small percentage of marnmals cornmon to the t x o  faunas, on 
the inferred structural progressiverless of related species in the Grand 
Tiew local fauna, and on correlation of these two faunas with as- 
semblages in the Great Plains where an age clifferellce is dernon- 
strable. 

The malnmals of the I-Iager~nan local fauna n-ere listed by Gazirl 
(1936). Comparison of that Hagerman list TI-it11 the sumn~arg of the 
Grand T'iew assemblage given above shons there are only two species 
which may be common to both faunas: Felis laczutris Gazin and 
C a s t o ~  cf. accessor Hay. The former is a puma-like cat of relatively 
long geologic range. I t  is not sigrlificant for discrimination of the 
small time segmeilts concerned here. The beaver Castor from the 
Hagerman local fauna has never been studied in detail, and the 
necessary careful comparisons between the I-Iagerman and Grantl 
View material are not available. It is therefore not a t  all certain 
tha t  the same species of beaver occurs in both assemblages. Stirton 
(1935, p. 446) referred to the Hageman species as Castor cf. cali- 
f o~n icus  but  clid not discuss the relationship of C. accessol Hay. 
.i second line of reasoning tha t  suggests that the Grand T-ien- 

local fauna is younger than the Hagerrnan local fauna is the inferred 
structural progressivelless of Grand View species over their Hagerrnan 
relatives. The following pairs of related species have the more 
advanced form in the Grand View local fauna, the less advanced one 
in the Hagerman local fauna. 

~IAGER~I.IX GH.LSD VIEW 

Pliopotumys minor (Kilson) Ondatru idahoensis TI-ikon 
Plesippus shoshonensis Gidley Plesippl~s idohoerlsis (Merriam) 
Lzrtru piscinuriu Leidy? Lutra ingens Gazin 



:I third kind of cvidence for the younger age of the Grand T'ien; 
local fauna is the younger age of its correlatives coinpared to the  
IIagerman correlatives. The early Pleistocene age of the I-Iagerman 
local fauna is iio~i- rather generally accepted by vertebrate paleontolo- 
gists. I (I-Iibbard in Flint, 196'7; I-Iibbard, 1958~)  have referred i t  
to the Aftonian, but i t  may possibly be of Nebraskan age. Correla- 
tives of the Hagermall local fauna which are of early Pleistocene date, 
but not llecessarily from the same glacial or interglacial interval, are 
the Blanco local fauna of Tesas; the Dixon, Deer Park, and Sanders 
local faunas of Iiansas; and the Sand Draw local fauna of Nebraska. 
Evidence of the fossil lllaminals suggests that  the Grand View local 
fauna is related not to these, but  to distinctly younger assemblages. 
Relationships of three Grand View species are summarized belo~v. 

S?jlzaptonzys vetzls TTTilson: Yearest relative is in the Borchers local 
fauna, I<ansas. 

Olzrlatra idwhoensis TVilson: Stage of developine~lt of this species 
is most like that of Ondatm of the Borchers local fauna. 

Pliophenuco?~1;1~s parwus (TTTilson): Nearest relative is in the  
Sanders local fauna, Kansas, bu t  i t  is definitely more advanced than 
thal; species. 

The Borcllers local fauna is in a formation ullconformably over- 
lying that ~vhich has yielded the Deer Park and Sanders local faunas. 
These t h e e  assel~lblages are all in Meade County, I<ansas, and their 
stratigraphic relatioils have been demonstrated (I-Iibbard 1949, 1956, 
1958a). 

8. Interglacial age of Grand View local fauna. Evidence of the 
glacial or iilterglacial age of the Grand T7iew local fauna must come 
a t  this time from cornparisoil with the  known asseillblages of the 
Great Plains. Southern Idaho is the only area west of the Rocky 
Mountains ~vllere even the beginning of a varied sequence of Pleisto- 
cene nonglacial deposits is kno.ivn. As such, i t  holds considerable 
promise for translating detailed late Cenozoic correlatioils toward the 
Pacific Coast. 

Tinfortunately the basis for believing the Grand TTiew local fauna 
to he of interglacial age is largely negative evidence. It collsists 
of the absence of such srnall nlailllnals as Synuptovzys (~Mictomys) 
Dorec~lis (Richardson), illic~otus, and Sorez. These are forms of 
northern tlistribution in the 17nited States today that characterize 
post-Sebraskan glacial faunas of the southern High Plains, in south- 
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nestern Kansas and 11-estern Oklahoma. If the Grand J-ie~v fauna 
ci ere of glacial age, one might expect such boreal elements. 

-1 variety of rnollusks is not yet kno1i-n from the Grand J-ien- 
local fauna. TYhem obtained, this will be of considerable help in 
interpreting the en~ironment of the fauna. 

3. Tarniouth age of Grand J-iew local fauna. The evidence pre- 
sented so far irltlicates that the Grand T-iew local fauna is younger 
than the early Pleistocene Hagerrnan local fauna and is more probablj- 
of interglacial than glacial age. The n-eight of present ericlence 
favor. a Tarnlout11 age. The stage of evolution and the nearest 
relatives of Synuptomys aetus, Ondatra idahoensis, and Pliophenucoi~z~js 
parvz~s suggest correlation ~ ~ i t h  the Borchers local fauna of south- 
western Kansas. This assemblage is c1efiniteIy interglacial, and if 
there were but three interglacial ages it is of Yarmouth age (Hibhard, 
1949). 

/lye relutioizships o j  G~anrl View Zoccll fuzina.-This section sum- 
marizes the age significallce of each mammal in the fauna, on \!-11ich 
the preceding diicussion was based. 

1. Hypoluy~is .fz~~longi Gazin. Gazin (1934b) concluded that II. 
ft~rlonyi is closely related to the Hagerman species H. li?nnetzis: 
". . . probably the deposits in nhich remains of the two were found 
are of slightly different age as indicated by the specific differences 
observecl betn-eel1 the otters ancl some of the rodents. I n  these cases 
the Grand Vien- stage appears somewhat lllore arlvancetl." 

2. Castor cf. accessor Hay. ISag (1927, p. 266) describecl this 
beaver from material collected by N. F. Drake (see Lindgren, 1900, 
p. 99; Lindgren ancl Drake, 1904, pp. 2-3). The locality was given 
originally as "Two and one-half miles SSTT.  of ferry TI-here Calc11~-ell- 
Rockville road crosses Snake River; elevation 2,500 feet; collector, 
N. F. Drake; soft lake beds forming bluffs facing Snake River." 
The map published by Lindgren and Drake indicates this location is 
in or close to the S. 36 Sec. 7, T. 3 S., R .  4 TI-.; 11o~r~ in Canyon Co., 
Idaho. 

Inadecluacy of both the Grand JTien. material and the type of 
Custor uccessor prevents definite ideiltification of the Grand T-ien- 
material (JT'ilson, 1933, pp. 123-124). Beaver material from the 
Hagerman local fauna has been listed as C'astor accessor? Hay (Gazin, 
1036, p. 285), and as Cfustor cf. cc~l<forniczls (Stirton, 1935, p.  446). 
Until the EIagerman material has been st~ldied in detail, however, 
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the relationships of the Grancl T'ienr and I-Iagenllan beavers will 
reinain uncertain. =It this time the Grand T'ieni Ciastor has no 
precise age significance. 

3.  rSynaptomgs vetus Wilson. The closest relative of this species 
is JS. landesi EIibbard, from the Borchers local fauna of Kansas. 

4.  O n d a t ~ a  idulzoe?zsis TTilson. The earliest k~io~vn occurrence of 
this genus is in the late I<ansan Cudahy fauna of the Great Plains. 
It is not known from the Hagerman local fauna; nor from the late 
Xebraskan age, Santl Draw local fauna, Xebraslia; nor from the 
trsnsitio~lal Nebraskan-9ftonia11fto~iai Divon local fauna, Kansas; nor 
from the Aftonian Deer Park and Sanders local faunas of Icansas. 
-411 these assemblages have been ~*easonably well sampled, especially 
those in Icansas, so that these negative occurrences do carry some 
weight. The absence of this muslirat in the I-Iagerman local fauna is 
especially striking, for the type of sediments comprising the I-Iagerman 
formation and the general aspect of the fauna (Gazin, 1936, p. 2 8 5 )  
strongly intlicate that i t  would have found a congenial if not ideal 
habitat. The related Pliopotanzys in the I-Tagerman fauna further 
supports such an inference. The suggestion is strong that O n d n t ~ a  
is absent from the EIagerman local fauna because it had not yet 
e~~olvecl, or had not yet immigrated into the Snake River Valley. 

Compared to other Pleistocene musli-rats, O n d u t ~ n  idahoensis is 
closest in its stage of developlnent to that from the Borchers local 
fauna of Kansas. 

5 .  Pliophenac l m y s  pa7,vzis (Wilson). This vole is most close1 y 
related to P .  meadensis I-libbard, of the Aftonian Sanders local fauna, 
Icansas. It is, ho~irever, definitely more advailced than that species. 

6. E~et lz izon buthygnatlzz~m Wilson. Porcupilies are rare fossils, 
and hence it  is not surprising this species lacks stratigraphic value. 
It may be th(: earliest record of the genus. 

7.  Felis ci. Zucust~is Gazin. This species was described from the 
Flagernla11 local fauna, ailtl t~\-o specilllens from the Grand View site 
referred to it. It does not possess great stratigraphic significance, 
partly because rather atlaptable large cats of this t>~pe seem to be 
fairly long ranging, 

8 .  L u t ~ a  ( S u t l i e ~ i z ~ m )  ingens Gazin. The Grand T7iew otter is 
distinct from the I-lagerinan species by the greater size and massive- 
ness of its jaw. I t  may well be descended from the latter. TYhether 
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L. inyens was a larger animal, or differed mostly in proportions, is 
uncertain. 

Lz~trc~ piscinu,.iu Leidy (1873, p. 316) is of uncertain relation to 
the Grand Tien- and I-Iagerman species. It is based on a tibia from 
the indefinite locality Sinker Creek, Idaho, and comparable material 
from the Grand Yiew local fauna is unknon~n. -4.; indicated by 
Gazi11 11934, p. 149) L. y i sc ina~iu  may he the Granrl J'ievi rather 
than the Hagerman form. 

9.  Plesippus idahoensis (Jlerriam). This species \\-as tlescribetl 
on the basis of material from two localities (Jlerriam, 1918, p. 587): 

( 1 )  "near Fronlan F e r r -  on the Snake River, eight miles  south^\-est 
of Cald~l-ell, Idaho." The locality record a t  the University of Cali- 
fornia Jluseum of Paleontology lists Localitp 3036 as t x o  miles plus 
northwest of F r o ~ n a n  Ferry, 7-8 miles southwest of C;~ldn~ell, Itlaho, 
T .  3 I., R. 4 IT., Sec. 7. Evidently tn-o spccirnens (illcluding the 
holotype) of this horse come from v e v  close to, if not intleetl frorn, 
the type locality of Castor ctccessor Hay. 

b)  "north bank of the Pa>-ette Rivcr, about four ant1 one-half 
niiles southcast of the tonn of I'ayette." T7C?tlP Locality 3039. The 
locality record a t  the University of California Jluseurn of I'aleon- 
tology adds the information that this site is on IIonl's ranch. 

There is no illdependent evidence of the age of these two localities. 
The principal significance of this horsc in the Grand TTien local fauna 
is that it is distinct from the I-Iagerman Plesippzis shoshonensis. P. 
idalzoensis is the youngest known species of the genus in Sort11 
America. Schultz (1936) referred this species to P l e s i p p w ,  although 
he recognized tha t  there were Eqzszis-like features in it. 

10. C'er~ws cf. luccrsi Hay. This elk was described frorn Sanrl 
EIollon-, Atla County, Idaho, from an astragalus and phalanx (IIaj,, 
1927, pp. 110-111). The tx-o Grand Tien- spccillltlls are parts of 
antlers, and hence cannot be referred with an!. certaint\- to Nay's 
form. There is no independent evidence for the age of the original 
specimens of C. lz~cctsi. 

C'ovelative occuvences i n  Idaho.-So far, the Grand TTielv local 
fauna is the only middle Pleistocene assemblage recognizetl in Iclaho. 
There are s e ~ e r a l  scatterecl occurrences (such as those in the Payctte 
River \-alley) 71-hich may be correlative, but are intletermi~late. The 
site near Fronlan Ferry is quite possibl- of midtlle Pleistoccnc age 



antl corrc1ati.i.e ~ i t h  the Grant1 T-iew fauna, ho~~-ever .  The evidence 
of P l e s i p p ~ i s  idahoensis antl Castor accessor is suggestive, but not 
definitive. 
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