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Additional Eocene Rodent Material from 
Southern California 

INTRODUCTION 

The present paper completes the systematic description of Eocene rodent 
material from the Sespe and Poway formations of southern California. Study 
of the Eocene rodent fauna of southern California was started by the author 
more than ten years ago. Wark was nearly finished by 1939, but many things 
have prevented its completion until now, and this paper is essentially a continua
tion of those in Carnegie Institution of Washington Publication 514. Stratigraphic 
and other data have been given in previous papers by Chester Stock ( 1932, 1935) 
and by the author (1935, 1940a, 1940b, 1940c). In general, the tooth nomenclature 
used is that proposed by Wood and Wilson (1936) except where application of 
terms to minor structures is uncertain. 
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DESCRIPTIONS 

Family ISCHYROMYIDAE Alston, 1876 

Subfamily PARAMYINAE Simpson, 1945 

lschyrotomus(?) littoralis, n. sp. 

(Plate 1, figures 4, 411) 

Type specimen. Incomplete mandible with incisors and Dp4-M3 of both sides, but 
lacking coronoid, condylar, and angular processes except for a small part of the 
angular process of the left ramus, no. 2542, Calif. Inst. Tech. Vert. Pale. Coll. 

Locality. Thirty feet stratigraphically below Calif. Inst. Tech. Vert. Pale. Loe. 314, 
San Diego, California (Stock, 1939, p. 270). Specimen reported as coming from clay 
lens 10 feet below possible Poway conglomerate-Rose Canyon shale contact. 

Geologic age. Early Uintan (early late Eocene)? 
Specific characters. Somewhat smaller than lschyrotomus californicus with nar

rower M1 and M2• Mandible and inferior incisors as in typical species of lschyrotomus, 
but cheek teeth intermediate between this genus and Leptotomus. 
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4 CONTRIBUTIONS TO PALEONTOLOGY 

Description 

Inferior dentition. The lower incisors are relatively broad, with flattened or semi
flattened anterior faces. 

Wrinkling of the enamel of the cheek teeth is pronounced, and includes not only 
coarse folds which affect the pattern in minor ways, but also relatively fine wrinkles 
reminiscent of Paramys (s.s.). 

The cheek teeth decrease in size regularly from Ms anteriorly. M1 and M2 are 
nearly equal in relative width. Ms is distinctly the narrowest molar. 

The deciduous premolar is longer than wide, with a compressed trigonid which 
gives a roughly triangular outline to the tooth. Protoconid and hypoconid cusps are 
connected by an ectolophid, but the union posteriorly is weak or at least variable. A 
low, irregular fold of enamel incompletely connects the base of the entoconid with 
the mesoconid. The former cusp is rather distinctly set apart from the posterolophid
more so than is that cusp in any of the permanent teeth. In addition, the presence of 
an anterior cingulum, variable metastylid development, and a small cuspule on the 
anteroexternal flank of the hypoconid may be mentioned. 

The first molar is a quadrate tooth without any unusual features. Three ridges 
extend from the protoconid. The most anterior forms the anterior cingulum; the 
short median one, metalophulid II, extends to the flanks of the metaconid; and the 
third extends somewhat obliquely backward, forming the anterior part of the ectolo
phid. A shallow depression lies between the two anterior ridges. The hypoconid 
sends out two ridges. The anterior one bends abruptly forward to form the posterior 
part of the ectolophid; the heavier posterior spur forms the posterior margin of the 
tooth, joining the rather subdued but distinct entoconid cusp internally. Very slight 
notches on this latter ridge, the posterolophid, perhaps set off what can be regarded 
as the posterior cingulum proper and a double hypoconulid. A low fold or ridge in 
the enamel extends transversely from the entoconid to about midway across the 
tooth, where it meets, but is somewhat separated from, an even smaller ridge extend
ing inward from the ectolophid. This latter ridge originates well forward on the 
ectolophid, and the whole may be comparable to the hypolophulid I of many rodent 
molars. An obscure metastylid is present, and there is a stylar cusp similar to that 
in Dp4 at the base of the hypoconid. 

The second molar is closely similar to M1 but slightly larger. The trigonid pit is 
somewhat elongate transversely, and the posterolophid is a more continuous struc
ture. A mesoconid is more distinctly observable than in M1 • 

Lower molar three is more elongate than the preceding molars. The trigonid pit 
is less enclosed behind. An irregularly formed mesoconid is present rather than an 
ectolophid. The entoconid is relatively anterior in position, and rather well set off 
from the "posterolophid." This latter element seems to be formed chiefly from an 
obliquely oriented hypoconulid, so that the posterior molar is somewhat contracted 
behind. 

The molariform teeth in the main show a pattern similar to that in Leptotomus 
grangeri (Uinta; Washakie B) and L. burkei (Tapo Ranch stage of Sespe), but 
with somewhat less emphasis on those features usually considered to be characteristic 
of the genus Leptotomus. 

Mandible. The mandible is comparable in structure to that thought to be charac
teristic of the Manitshini tribe (Simpson, 1941 ). That is, it is deep, especially ante• 
riorly, where the symphyseal edge trends obliquely downward to beneath Dp4 to 
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r:neet the inferior surface of the body of the horizontal ramus and produce an 
angulate margin or symphyseal flange. The masseteric fossa is strongly marked. Its 
border is formed by a strong masseter lateralis ridge and a weaker m. medialis ridge. 
What is left of the angular process is a continuation backward of the lateralis ridge. 
The lower edge of this remnant is turned inward to form a distinct shelf. 

The prominence of the masseter lateralis ridge together with the presence of a 
symphyseal flange, and aided by crushing of the jaw, gives a decided hystricognathine 
appearance to the ramus. To a degree this may be characteristic of the Manitshini, 
but it is very strikingly developed in our specimen. Especially is the latter reminiscent 
of the jaw of Ercthizon. Crushing, however, appears to be largely responsible for its 
unusual appearance, and there is little likelihood that any significant relationship to 
the Hystricomorpha exists. 

Comparisons 

lschyrotomus(?) littoralis is apparently of early Uintan age. The Poway mammalian 
fauna certainly is best assigned to the early Uintan. The present specimen, however, 
was found some ro feet stratigraphically beneath what has been taken as the Poway 
conglomerate-Rose Canyon shale contact. The Rose Canyon shale is currently re
garded as of middle Eocene age, or transitional from typical mid-Eocene to late 
Eocene. The specimen itself suggests a post-Bridger stage. In view of considerable 
doubt as to its stratigraphic position, it is here included in the Poway fauna. Faunal 
equivalents in the standard Rocky Mountain Eocene would then be present in the 
Uinta B (Wagonhound) and Washakie B. 

Early Uintan Paramyinae are represented by the genera lschyrotomus, Leptotomus, 
types marginal to these two genera, and one species assigned to Paramys in a general 
sense. The new species is evidently to be compared with lschyrotomus and Lepto
tomus, particularly the former. These genera find their nearest Bridger relatives in 
Pseudotomus and Paramys (s.s.) respectively. Simpson has placed Pseudotomus, 
lschyrotomus, and the Orellan genus Manitsha in the tribe Manitshini. The follow
ing species appear to be the most pertinent representatives of the above genera for 
comparative purposes: 

Manitshini 
Pseudotomus robustus 1 (Bridger) 
lschyrotomus petersoni (Uinta B) 
lschyrotomus californicus (Poway) 
Manitsha tanka (Brule, Orellan age) 

Leptotomus 
L. grangeri (Uinta; Washakie B) 
L. burkei (Sespe, Tapo Ranch stage) 

Paramys de/icatt1s (Bridger) 

Resemblance to the Manitshini is shown by lschyrotomus(?) littoralis particularly 
in the mandible and inferior incisors. Members of this tribe are characterized by a 
heavy jaw with symphyseal flange, by progressively broad incisors with progressively 
flattened anterior faces, and perhaps by an excessive prominence of the masseter 

1 Gidley (notes in Peterson, 1919) referred Paramys robustus to lschyrotomus. Tentatively, 
I subsequently followed this procedure. Simpson (1941), however, has restricted this genus 
to the Uintan, and assigned robustus to Pseudotomus. Evidence is inconclusive because 
direct comparisons are difficult to make between robustus and Ps. hians. At present I am 
following Simpson because it is uncertain how important the cheek-tooth characters are; 
Pseudotomus is the older genus in respect to publication; and, lastly, this assignment pro
duces a convenient stratigraphic separation. The two genera are certainly closely related. 
lschyrotomus californicus is perhaps less typical of the Manitshini than the other species 
listed. 
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lateralis ridge. All these characteristics are shown by I.(?) littoralis. The known 
mandibles of Leptotomus exhibit relatively light, straight horizontal rami carrying 
compressed incisors with rounded enamel faces. The degree of flattening of the 
incisor face is perhaps not outstanding in the new species, but the ratio of width to 
length is less than in other species except Manitsha tanka. This ratio, however, is only 
slightly less than in I. petersoni. Two referred incisors of I. californicus give values 
the mean of which is equivalent to that in I. petersoni. 

The cheek teeth have less striking resemblance to those in the Manitshini. Here 
the characteristics are distinctly marginal, or in many respects seem to be closer to 
those of species of Leptotomus. Members of the Manitshini generally have relatively 
broad first and second molars. Some of the evidence available at present, however, 
suggests possible progressive lengthening of these teeth. The first molar of I.(?) lit
toralis appears to be somewhat broader than that of species of Leptotomus. It is 
narrower than that of I. californicus and other species of lschyrotomus, and decidedly 
narrower than that of Ps. robustus. The second molar is narrower than in any of the 
Manitshini, but still somewhat broader than in Leptotomus burkei. It is much 
narrower than M2 of I. californicus. M3 is close in proportions to that of I. californicus, 
and is only slightly narrower. It is also somewhat narrower than in other species of 
the tribe, but somewhat broader than in Leptotomus burkei. Proportions may not 
be greatly different from those in L. grangeri. 

The cheek-tooth pattern of lschyrotomus appears to be characterized by massive 
cusps with no prominent mesoconid or ectolophid. The entoconid cusp is not especially 
prominent. The Manitshini generally agree in these characters. In contrast, Leptotomus 
has less massive cusps, a more developed mesoconid-ectolophid, and a more promi
nent entoconid. In tooth pattern I.(?) littoralis makes its widest departure from 
typical lschyrotomus. Although the entoconid is more subdued than is customary for 
Leptotomus, it is still relatively prominent. The development of the mesoconid
cctolophid is more as in Leptotomus. Many details of the pattern seem to be identical 
with those of Leptotomus. In this connection, it may be mentioned that M3 of I.(?) 
littoralis appears to be closer to the comparable tooth in L. grangeri than is that of 
L. burkei. Also, as compared with L. burkei, the new species may have somewhat 
more massive cusps, and a slightly more elevated anterior cingular ridge. These last 
suggest at least in some degree an approach to lschyrotomus. 

The Manitshini are typically large and robust animals. In this character, I.(?) 
littoralis is marginal or even slightly more suggestive of Leptotomus. It is smaller 
than any of the typical members of the Manitshini. Leptotomus grangeri and L. 
burkei are nearly equivalent to it in size, but may be slightly smaller. 

Paramys delicatus is distinguished from lschyrotomus(?) littoralis by many charac
ters, and the new species is evidently not referable to Paramys (s.s.). In general, 
I.(?) littoralis suggests a more advanced stage in development. 

lschyrotomus californicus is from the same general geographic locality as I.(?) 
littoralis, and apparently is closely related also in time. Hence, specific comparison 
seems advisable. The two species agree in several particulars, but are apparently 
specifically separable on the grounds of the slightly larger size of californicus, and 
its relatively broader M1 and particularly M2 • The stage of wear of the type of I. 
californicus makes other comparisons unsatisfactory. There is perhaps some pos
sibility that the two arc specifically identical, but if so this will have to be demon
strated on the basis of additional material. 

lschyrotomus petersoni is also closely related in time to I.(?) littoralis although 
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geographically separate. It may be distinguished from the Californian type by: larger 
size; broader molars, particularly the first; possibly more robust incisors; smooth (?) 
enamel; and perhaps some other characters. 

In summary, lschyrotomus(?) littoralis is a species in which the morphology of 
the mandible and inferior incisors strongly suggests reference to the genus lschyro
tomus. Molar proportions, however, are intermediate between this genus and 
Leptotomus, and the cheek-tooth pattern, although perhaps also intermediate, is 
more like that: in Leptotomus. In fact, if mandibular and incisor material had not 
been present in the type, the specimen would have been referred to Leptotomus. It 
may be that the present specimen indicates that the cheek-tooth characters separating 
the two genera are not very marked, or, at least, are difficult to use objectively. Even 
if other evidence were lacking, the presence of Dp4 in the present specimen indicates 
that age alone cannot account for the variation in jaw and incisor characters in dif
ferent genera. Perhaps rodent parallelism was a factor in the development of the 
present species and its apparent combination of characters. Whatever the final answer, 
the generic disposition of many of the known Uintan paramyine species will have 
to await the finding of more complete material. At present, a number of the species 
are known from dentitions only, and positive generic assignment or detailed phylo
grnetic treatment can be undertaken only for the few "typical" ones. 

Measurements (in millimeters) of Ischyrotomus(?) littoralis, C.I.T . no. 2542 

I-Dp4, length of diastema . ........ . .. . . .. ... .... . . ... . 
Depth of ram us beneath M2 . .. ....... .. ... . . . . . ..... . . 
Depth of ramus beneath Dp •. .. . . . .. ... ............ ... 
I, anteroposterior length ....... . . .... . . ....... .. ...... . 
I, transverse width .................................. . 
Dp.-M3, alveolar length .......... .. . . .... ... .. . . . .... . 
M 1-M3, crown length .......... . ........ ...... ....... . 
Dp4, an teroposterior length ......... . . . .... . . . .. . . .... . 
Dp4, trigonid width ....... . .. . .. . . .. . . . . . ... ......... . 
Dp4, talonid width .. .. . .. . . .. . . .. ... . . . . . . ..... .. . . . . . 
M., anteroposterior length .. . . . . .... ... . . . .. .. .. . ... .. . 
M1, trigonid width . ........ . ... . . . . .. .. .. . ... . . ...... . 
Mi, talonid width .. ... . ......... ..... . . .. . . ... ...... . 
M2, anteroposterior length .. . .. . . . . . . .. . ... .. ... ... . . . . 
M,, trigonid width . . ........... .... .... . . ..... .. . .... . 
M2, talonid width ................. . . . ... .. . . ........ . 
Ma, anteroposterior length ....... . .... . .. . ... . ........ . 
Ma, trigonid width ............. ....... .... . . . ........ . 
Ma, talonid width ..... . .......... . ........ ... ....... . 

Left ramus 

13.2 
14.4 
18.6 
4.5+ 
3.9 

23. 8 (est. ) 
16.8 
4 .9 
3.4 
4.2 
4 .8 
4.8 
5. 1 
5.0 
5.1 
5.3 
6.6 
5.2 
5.0 

Subfamily ?CYLINDRODONTINAE Simpson, 1945 

Presbymys lophatus, n. gen. and n. sp. 

(Plate I, figures 1-3a) 

Right ramus 

13.5 
14 .6 

4.5+ 
3.8 

23.2 
16.4 
4 .9 
3 .4 
4 . 2 
4 .8 
4.8 
5. 1 
5.0 
5.1 
5.3 
6.6 
5.2 
5.0 

Type specimen. Fragmentary mandible with left and right P4 ? and M/, left 
incisor, no. 3506, Calif. Inst. Tech. Vert. Pale. Coll. 

Paratype. Left maxillary with P4-M3, no. 3507, Calif. Inst. Tech. Vert. Pale. Coll. 
Additional material. Isolated right P0 no. 3508, Calif. Inst. Tech. Vert. Pale. Coll. 
Locality. Calif. Inst. Tech. Vert. Pale. Loe. 150. 
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Formation and geologic age. Sespe formation, Pearson Ranch stage. Early? Du
chesnean (latest Eocene). 

Generic and specific characters. Cheek teeth hypsodont but rooted; enamel thick, 
wrinkled. Dental formula r/r, o/o, I? /r, y3. Upper cheek teeth rectangular in 
outline. Pattern consisting of one main median inflection opening externally, but 
becoming an isolated enamel basin with continued wear. Teeth apparently quadritu
bercular, but protocone-hypocone not well separated and forming a continuous crest 
with wear. Additional antero- and posteroexternal enamel inflections present in early 
stages of wear? Mesostyles present. Lower cheek teeth more or less bilophate; union 
between anterior and posterior columns weak, not affecting pattern until considerable 
wear. Metastylids present. Unworn P4 talonid with hypolophid, post-hypolophid 
valley, and angulate posterolophid; other cheek teeth similar? 

Description 

Superior dentition. The cheek teeth are more or less rectangular in outline, and 
subquadrate. The posterointernal border is especially rectangular. M1 is the largest 
tooth in the series; the others have about equal diameters. All four, however, are 
subequal in size. The upper teeth, as are also the lowers, are hypsodont but rooted, 
with thick enamel walls. The enamel is wrinkled. The general enamel pattern 
consists of one main inflection forming, or at least tending to form, a central basin 
with wear. Mesostylar cuspules assist in blocking the exit of the median valley. The 
superior cheek teeth probably have both protocone and hypocone, but in the stage 
of wear of no. 3507 the two have united to form an uninterrupted anteroposterior 
crest. Faint indications of additional minor anteroexternal and posteroexternal in
flections indicate the presence of anterior and posterior cingula. The teeth have 
developed unilateral hypsodonty, with the enamel walls much higher internally 
than externally. 

The fourth upper premolar narrows somewhat anteriorly. The central inflection is 
parallel-sided, and extends about halfway across the occlusal surface. This inflection 
is blocked externally by a slight forward extension of the enamel of the metacone 
area, suggesting the presence of a mesostyle. 

The first upper molar is broader anteriorly than P4
• The median inflection is ovate 

in outline, and forms much more of a distinct basin than in the anterior tooth. It 
extends about two-thirds of the distance to the internal margin. A distinct mesostyle 
helps to block the external exit. The long axis of the fold trends obliquely backward 
across the surface of the tooth. 

The second upper molar differs from M1 chiefly in more quadrate outline, less 
distinct mesostyle, and more transverse orientation of the external inflection. 

The last molar is somewhat contracted posl!eriorly. Moreover, it differs from the 
others in that the central basin is completely isolated, with dentine nearly, but not 
quite, se_parating the enamel of the central basin from the external enamel wall of 
the tootl.1. 

Inferior dentition. Nothing can be said concerning the mandibular incisor except 
that it is compressed, and its anterior face is rounded. The mental foramen appears 
to be high up on the ramus. 

The fourth lower premolar and molar are subequal in size, but differ somewhat 
in outline, as is to be expected. The inferior cheek-tooth pattern may be described 
as bilophate, but apparently it changes notably in detail as wear progresses. Talonid 
and trigonid columns are of equal height except as beveled by wear. No details of 



ADDITIONAL EOCENE RODENT MATERIAL FROM SOUTHERN CALIFORNIA 9 

the trigonid can be discerned. A metastylid flanks the metaconid, which upon wear 
unites with it to give a backward-projecting tip of enamel. Wear obscures the details 
of the talonid, and the whole structure becomes a somewhat irregular cross-crest. 
In early stages of abrasion of P4, however, and apparently of M1 also, a hypolophid 
is present separated by a post-hypolophid valley from the short and angulate postero
lophid. An outstanding feature of the pattern is the weak ectolophid, if such it can 
be termed. In the molar, this structure is below the level of the other elements during 
early stages of wear, that is, during obliteration of details of the trigonid and talonid. 
For a time the occlusal pattern then consists of two somewhat irregular cross-crests. 
As wear proceeds, however, a union develops between the two columns somewhat 
iike that in certain heteromyids, which separates the central valley into a shallow 
internal basin-like part and a short but deep external part. The structure involved 
may be referred to as an ectolophid for want of a better term. An ectolophid is more 
clearly indicated in P4, and it corresponds in position to the "ectolophid" in the 
molar. Union with the hypoconid, however, is more external than is usual for the 
ectolophid. The basin should soon disappear, and the pattern consist of an enamel 
border surrounding the dentine, and shallowly indented externally. 

The fourth lower premolar is distinctly longer than wide, and narrowed anteriorly 
in agreement with P4

• In the available specimens, a central basin is already developed 
by the ectolophid and metastylid although the enamel of the basin is not completely 
isolated from the external wall of the tooth. The talonid structure is still clearly 
visible in the referred specimen, much less so in the type. The tooth called P 4 may 
be a deciduous premolar. The roots are long, but the anterior one is divergent. Crown 
height is less than in the following molar. It should be mentioned, however, that the 
type is extremely fragmentary, with pieces of the jaw missing. The molar is assumed 
to represent the first, but it may be an M2• 

In the lower molar, trigonid structures are obliterated, and the crest is transverse. 
Detailed talonid structures are also largely absent, but the enamel outline suggests a 
pattern similar to that in P4 • The rear loph is somewhat embayed anteriorly. Its 
posterior margin is rounded except for an angulate part produced by remnants of 
the talonid structure. In left M1 ? of the type, the median valley opens freely exter
nally, but is blocked by the metastylid internally. Right M1 ? differs somewhat in that 
the valley opens internally as well, through a tiny notch between the metastylid 
and entoconid. 

Comparisons and Relationships 

Presbymys is of doubtful affinities, and perhaps represents a previously unrecog
nized group. It is known only by an incomplete dentition, and hence a determination 
of its affinities is subject to all the usual difficulties caused by parallelism in rodent 
teeth. The genus appears to be quite advanced for its stage in time, and no Eocene or 
Oligocene rodent is directly comparable with it. So far as evidence based on dental 
pattern is concerned, it seems closer to Oligocene cylindrodonts, and what is known 
of the Protoptychidae, than to any other rodent groups. Scott ( 1895), in the original 
description of Protoptychus, noted certain resemblances of that genus to geomyoid 
rodents. He thought that the Heteromyidae were possibly derived from a type related 
to Protoptychus. At present, this view has fallen into disfavor. Presbymys likewise 
shows features in the dental pattern strongly reminiscent of the geomyoids, perhaps 
more so than does Scott's genus, but presumably is no more closely related. This 
likeness is seen in the bilophate tooth pattern, and the tendency in the lower cheek 
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teeth to form an H pattern with wear. However, judging from what we know of 
Oligocene heteromyids, and the remnants of the crown pattern in Presbymys, the 
Sespe genus merely parallels the geomyoids in .pattern. If it were geomyoid, the 
crown height would indicate a closer relationship to the pocket gophers than to the 
pocket mice. Tentative assignment to the Cylindrodontinae is perhaps arbitrary, but 
that group has a considerable geographic distribution, and members are known which 
are older and younger than, and contemporaneous with, Presbymys. 

Compared with most cylindrodonts, Presbymys seems to differ in greater develop
ment of the hypocone. The hypocone cannot be discerned in the known material of 
Presbymys, but the inner wall formed by the protocone and hypocone is extended 
and straight, giving the tooth a relatively long internal anteroposterior diameter. In 
such cylindrodonts as Mysops, Pseudocylindrodon, Ardynomys, and apparently also 
in Tsaganomys and Cyclomylus (Matthew and Granger, 1923; Burke, 1935, 1936, 
1938; Wilson, 1938, 1940), the hypocone development is weak and the tooth is sub
circular in outline with rounded inner margin. Where details can be determined 
protoloph and metaloph both converge toward the protocone. In Cylindrodon 
(Wood, 1937, pp. 200-204), the hypocone is better developed and the inner wall 
less curving, more as in Presbymys, but even in this genus the cheek teeth are more 
circular in outline than in the new Sespe genus. The Mongolian genera Tsaganomys 
and Cyclomylus are also decidedly more advanced in crown height than Presbymys, 
and the pattern is apical and early lost. This difference, however, may be merely a 
reflection of a decided difference in geologic age. Ardynomys, Pseudocylindrodon, 
Cylindrodon, and Eocene genera also differ from Presbymys in more pronounced 
development of the ectolophid, and more persistent anterior and posterior inflections. 
Thus none of the known genera represent the same stage of enamel folding. Vary
ing stages of hypsodonty are represented even during a single geologic age. Presbymys 
is intermediate in respect to this character. 

The genus Protoptychus Scott ( 1895) is of uncertain relationships to other rodents, 
and is currently assigned to a distinct family, Protoptychidae. In recent years this 
family has been placed usually in the Aplodontoidea, Ischyromyoidea, or some 
equivalent category. The original description was based on Protoptychus hatcheri, 
with type an incomplete skull without mandible. This is still the only specimen cer
tainly representing the genus, and comes from the "gray clays of Upper B, Uinta 
Eocene." A second species, Protoptychus? smithi, was doubtfully assigned to the 
genus by the writer (Wilson, 1937). This species was based on a maxillary fragment, 
and the stratigraphic locality is unknown. The geologic stage may represent the 
upper Washakie. Mr. Wilmot H . Bradley, of the U. S. Geological Survey, has sug
gested, however, that the specimen is from the Browns Park formation. 2 It should 
be stressed that no lower jaw material has been assigned to the genus, and hence 
comparisons with Presbymys are restricted to the maxillary dentition. 

Comparison of Presbymys with Protoptychus hatcheri establishes a relatively close 
agreement in outline and proportions of the molar teeth, and in size. Apparently, 
also, the fundamental pattern is the same in both forms, although little is left of the 
pattern in either. Especially the outline of the molars suggests a hypocone develop
ment lacking in the cylindrodonts. The chief difference seems to lie in the greater 
persistence of the anterior and posterior valleys in P. hatcheri, and the less basin-like 
character of the median inflection. Possibly Presbymys is more hypsodont. 

Protoptychus? smithi seems to make a closer approach to Presbymys than does the 

2 Letter dated January 1, 1937. 
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genotype in the basin-like character of the median valley. In P.? smithi the hypocone 
is well developed although united with the protocone. It is incompletely separated, 
however, by an inflection of the enamel which extends well down the external wall 
of the tooth. A similar condition is suggested in P. hatcheri. There is no indication 
of this inflection in Presbymys. One may have been present and lost by wear, or the 
protocone-hypocone crest may have been more continuous. Apparently the anterior 
and posterior valleys are less persistent in the Sespe genus. P~ of Presbymys is of dif
ferent shape from the submolariform, transversely elongate premolar of P.? smithi. 

The skull of Protoptychus is quite different from that known for the cylindrodonts, 
for example in the expansion of the mastoid bullae of the former. The dentitions 
show perhaps enough similarity to indicate that A. E. Wood's suggestion (1935, p. 
239) that the Protoptychidae are aberrant ischyromyoids is correct, and perhaps, in 
addition, that the relationship is closer to the Cylindrodontinae than to other known 
early Tertiary rodents. It must be remembered, however, that Protoptychus exhibits 
certain characteristics of the geomyoids. The inferior molar of Presbymys does like
wise. If these two are related, other possibilities are opened up. In any case, retention 
for the present of the Protoptychidae as a distinct family seems desirable. 

All in all, Presbymys shows several pronounced similarities in pattern to Proto
ptychus. Outstanding, perhaps, is the seeming emphasis on hypocone development, as 
contrasted with the condition in most cylindrodonts. However, rarity of material, 
advanced stage of wear of the maxillary teeth of the critical specimens, lack of lower 
dentitions, and uncertainty as to the genetic relations of Protoptychus and the rela
tions and stratigraphic position of P.? smithi seem to make it more desirable to assign 
the Sespe genus tentatively to the cylindrodonts. The same arguments make it desir
able to recognize Presbymys as a genus separate from Protoptychus, even if dif
ferentiating features are not too clear at present. 

Although it seems very likely that no. 3506 and no. 3507 are to be associated, there 
remains the possibility that the upper dentition is that of a cylindrodont ( or proto
ptychid ), and the inferior teeth represent an entirely different rodent. If so, the maxil
lary cannot be referred to Pareumys near milleri, also from locality 150. The paratype 
of Presbymys has higher-crowned teeth, and a simpler pattern at the same stage of 
wear. Details of pattern are also different. In answer to the larger question of asso
ciation of type and paratype, it should be recalled that both come from a single 
excavation. No other forms have been recovered with which either might be rea
sonably associated, and almost always maxillary fragments have some ramus coun
terparts under the conditions prevailing at such quarries. 

Measurements (in millimeters) of Presbymys lophatus 
C.I.T. 

no.3507 

PLM 3, anteroposterior length....................... 7. 5 
*P', an teroposterior diameter. . . . . . . . . . . . . . . . . . . . . . . . 1. 8 
P', greatest transverse diameter. . . . . . . . . . . . . . . . . . . . . 1 . 8 
M1, anteroposterior diameter........................ 2.0 
M 1, greatest transverse diameter. . . . . . . . . . . . . . . . . . . . 1. 8 
M2, anteroposterior diameter........................ 1. 75 
M2, greatest transverse diameter. . . . . . . . . . . . . . . . . . . . 1. 85 
M1, anteroposterior diameter........................ 1.8 
M 1, greatest transverse diameter. . . . . . . . . . . . . . . . . . . . 1. 7 

*All measurements across occlusal surfaces. 

C.I.T. 
no.3506 

Left Right 
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Measurements (in millimeters) of Presbymys lophatus- Continued 

I, anteroposterior diameter . . . .. . .. . ... .. ... .. .. . . . . 
I, transverse diameter .. .. .... . .. . . .. . ..... ..... .. . . 
P,?, anteroposterior diameter ... . . . ..... . ... ........ . 
P,?, trigonid transverse diameter . . .... . . . . . . . ... . .. . 
P,?, talonid transverse diameter .................... . 
Mi?, anteroposterior diameter ........ . .... . . ... . ... . 
M1?, trigonid transver;e diameter . . . ....... . ... .. ... . 
M1?, talonid transverse diameter . . . .. .. .. .. . . . . .... . 

C.I.T. 
no.3507 

Family APLODONTIDAE Trouessart, 1897 

EOHAPLOMYS Stock 

C.J.T. 
no.3506 

Left 

1. 75 
1. 2 
2 .0 
1. 3 
1.6 
2 .0 
1.6 
1. 7 

Right 

2.0 
1.4 
1.6 
2.1 
1. 7 
1 . 7 

In 1935, Stock described the rodent genus Eohaplomys from the Tapo Ranch 
stage of the Sespe formation. This genus was viewed as a link between the John Day 
aplodont genera Haplomys, Allomys, and Meniscomys, and the Eocene "Paramys." 
Subsequently, McGrew (1941) reviewed the aplodonts and mylagaulids and sustained 
Stock's opinion regarding the ancestral position of Eohaplomys. Further, it was sug
gested that the dentition of Prosciurus was structurally even more primitive, and that 
possibly the aplodonts, including Eohaplomys, originated from an earlier Eocene 
group represented by Prosciurus during the Oligocene. What that group was he left 
uncertain, because no direct Eocene ancestors are known. Some additional material 
of Eohaplomys is now available, although it adds little to our real information con
cerning the genus. In the present paper it is proposed to amplify the original descrip
tion somewhat, but especially to discuss the possible ancestors of Eohaplomys. 

Stock originally proposed three species of Eohaplomys, all coming from somewhat 
different localities or stratigraphic levels or both. These were E. serus, from locality 
207; E. matutinus, from locality 202, approximately 75 feet higher stratigraphically; 
and E. tradux, from locality 180, approximately 3 miles east of these, and regarded 
hy Stock as probably slightly higher in the section than locality 202. The locality 180 
rodent faunule, however, does not suggest a higher position. As a matter of fact, if 
the collection indicates anything at all, it points to a somewhat older assemblage than 
either of the other two. The stratigraphic position of locality 180 was determined by 
measuring downward from a marker bed at the base of the upper Sespe (late Oligo
cene-early Miocene}. No Chadronian or Orellan Sespe has yet been recognized be
tween the upper Sespe and the middle Sespe (Tapo Ranch and Pearson Range 
stages). Hence, an important unconformity may separate the two. If so, overlap to 
the east could account for the apparently higher position of locality 180 in the section. 
Even if not, the section could thin sufficiently in this direction to bring locality 18o 
closer to the upper Sespe contact. 

The three species of Eohaplomys were distinguished originally as follows: 

Eohaplomys serus: "P4 broad externally, bluntly pointed internally, and with well
developed parastyle. Length of upper tooth-row 18.4 millimeters." 

Eohaplomys matutinus: "Approaching E. serus in size. P4 less expanded anteroposteriorly 
and with parastyle not so strongly developed as in that species." 

Eohaplomys tradux: "Averaging smaller in size than E. serus or E. matutinus." 
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Stock did not formally designate a genotype. The writer takes this opportunity to 
select Eohaplomys serus as the type species. It has page priority, and is otherwise 
entirely suitable to stand as the type. Further, it is so marked in the California In
stitute of Technology record books. 

Little that is positive can be added to Stock's original diagnoses. It would seem, 
however, that in Eohaplomys tradux the parastyle, though variable, is on the whole 
expanded and intermediate between those of E. serus and E. matutinus. It is typically 
a bicuspate structure. The hypocone is moderately developed on M1 and M2 of E. 
serus and E. matutinus. In E. tradux it is variable, but seems to be on the whole a 
weaker structure, and may be absent. 

As was pointed out by Stock, the metaconule is considerably larger than the pro
toconule. In some specimens of P4, the metaconule is larger than the adjacent meta
cone. In other fourth premolars, the protoconule is so small as to be essentially absent. 
Jt should be noted, however, that in the latter cases, it is a true reduction and not 
fusion into the protoloph. 

An additional specimen of Eohaplomys serus shows more of the angle of the ramus 
than did any of the specimens available to Stock. This new specimen, no. 3509, sub
stantiates Stock's tentative description of the angle as comparable to that in the 
Paramyinae. Internally there is a slight shelf for attachment of the superficial mas
seter and internal pterygoid muscles, but the inferior border seems otherwise to be 
quite straight. There is no indication of the peculiar twisting seen in Liodontia and 
Aplodontia. 

The main part of the masseteric fossa terminates beneath the posterior part of M2• 

A triangular, flat to depressed area of muscle attachment, however, extends to the 
mid- or anterior part of M2• This construction is suggestive of masseteric features in 
John Day aplodontids, but with less forward position of the fossa. The fossa of 
Prosciurus likewise terminates farther forward, but it, too, may be similar. 

Hypocone development. In such forms as Sciuravus, the hypocone is well developed 
and completely separate from the protocone. This is a character of major importance, 
especially as it is correlated with other distinctive features of the dental pattern. On 
the other hand, many early Tertiary rodents have some development of the hypocone, 
but it is still united directly with the protocone, and its presence or absence does not 
materially affect the pattern: the two cusps are set off only by grooves or constric
tions of the internal enamel wall, the valley between them being very shallow. In 
these cases, the presence or absence of a hypocone is of much less taxonomic impor
tance. Frequently, paramyines show various stages of this type of development. At 
present, it is not known whether the ancestral rodent was strictly tritubercular or had 
more or less of a hypocone with later strengthening of the cusp in some groups, 
reduction to disappearance in others. Certainly many early Eocene rodents have 
small hypocones. By analogy with members of other orders of comparable age, how
ever, this would be expected, and it seems probable that the first true rodents 
(Paleocene) were strictly tritubercular. Such hypocones as are present in many of the 
earlier types could be readily lost without any real shift in evolutionary development. 
Hence, although small hypocones may be present in Eohaplomys, these are not 
particularly significant. They do not prevent this genus from being ancestral to forms 
both with (Allomys) and without (Meniscomys) hypocones, and in turn from being 
derived from still earlier, more strictly tritubercular types. 

The fourth upper premolar and third upper molar of Eohaplomys were described 
by Stock as without hypocones. Certain additional specimens have slightly indicated 



14 CONTRIBUTIONS TO PALEONTOLOGY 

structures which could be described as incipient hypocones, but which probably 
should not be so labeled. Some specimens of Eohaplomys tradux have little if any 
more hypocone on M1 and M2 than on P4 and M3 generally. Thus, in any case, cer
tain individuals or species of Eohaplomys could give rise to the hypoconeless Me
niscomys, others to Allomys, without reduction of the hypocone structure. 

Affinities with Prosciurus. Matthew (1910, p. 67) and more lately McGrew (1941, 
pp. 23-24) have indicated that the genus Prosciurus has special affinities with the 
Aplodontidae. On the other hand, A. E. Wood ( 1937, p. 171) has questioned this 
relationship. Assignment of the genus has been made by Miller and Gidley to the 
Paramyinae (actually Paramyidae), and by Wood to the Sciuravinae (actually 
Sciuravidae), the latter authority specifically rejecting Miller and Gidley's allocation. 
Neither of these classifications is very satisfactory. Perhaps a separate subfamily group 
should be recognized, although the important point is the relationship, not the 
classification-if it is permissible to separate two interrelated concepts. At present the 
writer would favor assignment to the Paramyinae or even the Aplodontidae rather 
than the Sciuravinae, although this view undoubtedly would meet with small 
favor. 

In view of much individual, or specific, or higher, variation-we do not know 
which-definite comparisons are somewhat difficult to make between Eohaplomys 
and Prosciurus. The following, with some reservations, may serve. Points of resem
blance are seen in the superior dentition in ( 1) heavy, somewhat flaring parastyle, 
( 2) presence of mesostyle with paracone-mesostyle, mesostyle-metacone ridges ( in at 
least some types), (3) poor development of hypocone, and (4) large metaconule, not 
attached to protocone in early stages of wear. The more apparent differences are that 
in Prosciurus ( 1) the paracone and metacone are more marginal, and ( 2) the proto
conule on the whole is a less independent structure. Probably the degree of cor
respondence is no greater with Eohaplomys than with some cylindrodonts. In the 
lower dentition, similarities are seen in ( 1) incomplete hypolophid with the ento
conid penetrating the basin in more or less similar fashion, ( 2) prominence of meso
conid, (3) pronounced elevation of posterolophid (formed by hypoconulid?), (4) 
jutting hypoconid, and (5) some analogy between the metastylid ridge of Eohap
lomys and the mesostylid cusp of Prosciurns. Prosciurus differs in having ( 1) meso
conid less internal in position, (2) more compressed entoconid, (3) less oblique 
posterolophid, ( 4) mesostylid cusp rather than metastylid ridge, and ( 5) trigonid 
pit of lesser development, more open posteriorly by reason of a short metalophulid 
II and higher cingulum; but some prosciurids show a greater resemblance to Eohap
lomys than others. The termination of the masseteric fossa may be similar, and of 
this structure Wood writes (1937, p. 165): "The masseteric fossa of the mandible is 
different from anything with which I am familiar. The main part of the fossa ends 
below the anterior end of M2• There is a small flat area, part of the insertion of the 
masseter, extending as far forward as the middle of M1." Some species (cf. Wood, 
P. cf. saskatcheu1aensis, Prosciurus sp., and undescribed specimens from the Cedar 
Creek phase of the Colorado White River) seem closer to Eohaplomys than others. 
What is known of the skull of Prosciurus may also indicate some relationship to the 
aplodontids other than in similarities of zygomasseteric structure. The lower denti
tions suggest perhaps a greater degree of relationship than is indicated by the uppers. 
At the same time, a closer approach is made by both to the lower pattern in 
Sciuravus than to that in the cylindrodonts or in typical paramyines. Perhaps, on the 
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whole, similarity is greater between Eohaplomys and Prosciurus than between either 
and Sciuravus. 

Comparison of check-tooth patterns in Eohap/omys and Prosciurus indicates a cer
tain degree of resemblance which results in part from similarity of trend, and in part 
from possession of structures also present in still other groups. That Prosciurus is 
actually an offshoot from near the base of the aplodont line is still largely, but some
thing more than, a speculative deduction. The relationship expressed diagrammatically 
by McGrew in the paper previously cited is quite possible. A suggestion along the 
same line was made somewhat earlier in a description of the Californian paramyines 
(Wilson, 1940a, pp. 76--77). 

Ancestors of Eohaplomys 

In the Bridgerian stage only three groups of rodents can be recognized definitely. 
These are the Paramyinae, Sciuravinac, and Cylindrodontinae. If Eohap/omys is a 
descendant of any known group, its relations must be with one of these. It is very 
unlikely that it is a migrant member of the fauna, for aplodontids are peculiarly 
North American and Pacific coast types. Further, it is extremely probable that these 
three groups fairly represent the rodent life of North America during Bridger time 
(Wilson, 1940b, pp. 91-92). A middle Eocene ancestor should be unspecialized enough 
to fit into one of these. That such an ancestor is still unrecognized can be accounted 
for either by rapid evolution from an indistinguishable member of one of the groups, 
or, much more plausibly, by the fact that the middle Eocene deposits of the coastal 
area have not yielded any rodent remains. 

Affinities with Sciuravinae. Eohaplomys differs quite radically and importantly 
from members of the Sciuravinae in the structure of the upper dentition. In Sciuravus 
the hypoconc is well developed and completely separated from the protocone by a 
pronounced valley. Protoconule and metaconulc arc reduced, not present as distinct 
cusps, and have apparently fused with the inner cusps to form incomplete transverse 
but somewhat oblique crests. Certainly there is nothing in the upper dentition of 
Sciuravus to suggest affinities with Eohaplomys. The lower dentition, however, shows 
a fair degree of similarity. The hypolophid-cntoconid structure in particular is some
what similar. On the other hand, the posterolophid is a less elevated crest, and the 
trigonid pit is less pronounced than in Eohaplomys. Certainly Eohap/omys is not a 
derivative of the Sciuravinac. Although the lower dentition of Eohaplomys can be 
distinguished from that of Sciuravus, it may be that some of the less typical lower 
jaws referred to Sciuravus, or related forms, belong to types related to the aplodontids. 
(Sciuravus bridgeri, for example, has lower molars with raised posterolophids and 
angulatc metaconids; no upper molars for this species are known.) If so, such forms 
do not belong in the genus or subfamily. This suggestion, however, docs not seem 
very likely. A study of Bridger rodents failed to reveal any material of true aplodontid 
affinities. In any case, the fact remains that Eohaplomys is not to be derived from 
Bridger Sciuravinae. 

Affinities with Cylindrodontinae. The Bridgerian representative of the Cylindro
dontinae is Mysops. The early Uintan representative is Pareumys. The upper denti
tion in these is much closer to that of Eohaplomys than is that of Sciuravus. Hypocone 
development is weak; union of metaloph with protoconc is weak to absent; and the 
mctaconule is large. In contrast with that of the Sespe genus, however, the metaconule 
is clearly united with the metacone; in Mysops, the metaloph converges toward the 
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protocone, generally with some attachment to that cusp; the protoconule is very indis
tinct, with more cresting of the protoloph; and there is no unusual parastyle or 
mesostyle development. Further, the central basin is depressed or pocketed, and the 
teeth have a quite different, more circular outline. No real genetic affinity seems to be 
involved in the two patterns. Likewise, the inferior dentitions exhibit pronounced 
differences. In Mysops the entoconid is more marginal, more anterior in position, 
the hypolophid better developed, and the ectolophid less cuspate. 

On the whole, Eohaplomys has a basic pattern resembling more closely that of 
the Cylindrodontinae than that of the Sciuravinae if both upper and lower dentitions 
are considered together. It does not seem possible, however, that the former group 
furnished the basic material for the aplodontid stock. The teeth, even in the earliest 
members of the group, are specializing toward advanced cylindrodont characters, and 
the known descendants are quite removed from the aplodontids. Thus, for example, 
there is a greater degree of cresting at an earlier stage. 

Affinities with Paramyinae. The elimination of the Sciuravinae and Cylindrodon
tinae from consideration as the ancestral stock leading to Eohaplomys and the 
aplodontids leaves, apparently, only the Paramyinae as a possibility. Ultimately, of 
course, the paramyines could well occupy an ancestral position, but here we are con
cerned with the more immediate relatives of Eohaplomys. No paramyines in the 
Bridger seem to be immediately ancestral unless evolution has been extremely rapid. 
This fact, pointed out previously, may only reflect a very restricted geographic range 
for the Aplodontidae during the Eocene. Of the known paramyines, the members of 
the Paramys delicatus-Leptotomus group are closest. The late Uintan genus Rapamys 
may prove to be a surviving, but not very close, relict of the particular paramyine 
tribe which gave rise to the aplodontids. Early Eocene paramyines would presumably 
not show evidence of relationship to Eohaplomys even if any direct ancestors are 
present in existing collections. 

The upper dentition of the Paramyinae is basically quite similar to that of 
Eohaplomys. Hypocone development and variation are closely comparable. In the 
paramyines, the metaconule is distinct, large, and more developed than the proto
conule. Obvious loph development is not present, and the cusps could develop into 
structures similar to those shown by Eohaplomys. Parastyle and mesostyle may be 
present. By inward migration of paracone and metacone cusps, continued develop
ment of the parastyle and mesostyle with their accompanying ridges, and heighten
ing of the individual cusps, the pattern of Eohaplomys could be reached, and reached 
more readily than through the Cylindrodontinae, or of course the Sciuravinae. 

Greater hindrances to any attempt to demonstrate direct outgrowth from the 
paramyines are met in the lower dentition. Especially is this true for the heel region 
of the cheek teeth. The following points, however, deserve mention. Many paramyines 
have about equal metalophulid II and anterior cingulum development, with com
parable pits in the trigonids. Some sort of metastylid structure is frequently present. 
The mesoconid and ectolophid are of similar development although more external 
in position in paramyines. The posterolophid ( hypoconulid?) is elevated in some 
types, for example in Leptotomz1s. The greater difficulty is in entoconid-hypolophid 
development. Even here, the type of development seen in Eohaplomys is suggested in 
some paramyines such as Rapamys fricki (Wilson, 1940a, pp. 74-77 ). Post-hypolophid 
valleys are also suggested in Rapamys, and an incipient hypolophid may be present 
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in ]schyrotomus(?) littoralis. The lower molar of Eohaplomys could be reached 
from the paramyine type by inward migration of the ectolophid to a nearly median 
position, emphasis of the metastylid ridge, development of the entoconid inward 
into the basin of the tooth, and separation of the entoconid from the posterolophid 
during this development. The lower dentition of Eohaplomys is more like that of 
paramyines than a mere description would indicate. If this is true for the Sespe 
genus, it is perhaps true in some degree for Prosciurus. If the latter is an aberrant 
offshoot from near the base of the aplodontid stock, it could be placed in the 
Aplodontidae as a representative of a distinct subfamily, the Prosciurinae. Otherwise 
it might be allocated to the Paramyinae or set up as the type of a closely related 
subfamily. As indicated previously, however, neither step perhaps is justified at the 
present time. 

GEOGRAPHIC DrsTRIBUTION OF APLODONTIDAE 

Aplodont rodents have apparently had a very restricted geographic range ever 
since their inception in the Eocene. The range is less extensive now than during the 
geologic past, but practically all fossil material is f.rom California, Oregon, and 
Nevada. In addition, Meniscomys has been recorded by Matthew from the Arikareean 
of the Great Plains. Pseudaplodon is from the Mongolian Tertiary (Ertemte and 
Olan Chorea, early Pliocene?); Sciurodon is from the European Phosphorites. 
Pseudaplodon seems to be an undoubted aplodont. It is recorded only from this one 
stage, however, and apparently was unable to maintain itself for long after migration 
of its forebears to the Old World. McGrew ( 1941, p. 9) has indicated that the record 
of Meniscomys in the Great Plains is an error in identification. Based on a lower jaw 
fragment, the record in question is presumably that of Promylagaulus. It has been 
generally assumed that the resemblances shown by Sciurodon to the aplodontids are 
the result of parallelism in unrelated groups. Piveteau ( 1934), however, has described 
a maxillary which he assigns to Allomys, and which he states agrees most closely 
with Allomys cavatus. He further states that Sciurodon is probably synonymous with 
Allomys. Hence, this record may furnish a second exception to what is otherwise 
a remarkably small range for a group of continental rodents. 

The known records of the Aplodontidae may be listed as follows: 

Aplodontia: Pleistocene and Recent: Pacific coast of North America; southern British 
Columbia to San Francisco Bay, Sierra-Cascade Mountains to coast. 

Liodontia: mid-Miocene (early Barstovian) to mid-Pliocene (Hemphillian): 
L. furlongi: mid-Pliocene Thousand Creek formation, northwestern Nevada. 
Aplodontid sp.: mid-Pliocene Smiths Valley local fauna, west-<:entral Nevada. 
L. alexandrae: mid-Miocene: Virgin Valley formation, northwestern Nevada; Skull 

Spring local fauna, southeastern Oregon. 
Liodontia sp.: mid-Miocene Stewart Spring local fauna , west-<:entral Nevada. 

l'seudaplodon asiatica: early Pliocene?, Mongolia. 
Meniscomys: early Miocene (Arikareean) John Day formation, east-<:entral Oregon. 
Allomys: early Miocene (Arikareean) John Day formation, east-<entral Oregon; ?Phos-

phorites of Quercy, Europe. 
Haplomys: early Miocene (Arikareean) John Day formation, east-<:entral Oregon. 
Eohaplomys: late Eocene (late Uintan) Sespe formation, Tapo Ranch stage, southern 

California. 
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Comparative measurements (in millimeters) of species of Eohaf>lomys 

E. Stri,$ E.molwl;,.,., E. tradwc 
No. No. No. No. No. No. No. No. 

1579 3510 3511 1578 1577 1576 1575 3517 
P', anteroposterior 

diameter. ............ .... 4.1 4.0 
P', greatest transverse 

diameter . . ...... . .... 4.6 4.6 
M1, anteroposterior 

diameter. . . . . . . . . . . . . 4. 2 4.4 4 .2 4 . 1 3.5 3 .8 
M1, greatest transverse 

diameter. . . . . . . . . . . . . 5 . 0 5.4 5.3 4.9 4.5 4.7+ 
M1, anteroposterior 

diameter. . . . . . . . .. . . . 4. 4 4.1 4.7 4.3 
M1, greatest transverse 'I 

diameter. . . . . . . . . . . . . 5 . 0 5.0 5.2 4 .8 
M•, anteroposterior 

diameter ............. 4.3 
M1, greatest transverse 

diameter ............. 4.4 

No. No. No. No. No. No. No. No. 
3512 3513 3514 1573 3515 3516 3520 3521 

P,, anteroposterior 
diameter. . . . . . . . . . . . . 3 . 8 

P,, greatest transverse 
diameter. . . . . . . . . . . . . 3. 5 

M1, anteroposterior 
diameter . . . . . . . . . . . . . 3 . 7 3 .9 

·, 
4.2 4.2 ·'·. 3.6 

M1, greatest transverse 
-diameter. . . . . . . . . . . . . 3 . 7 3.8 3.9 3.6 ... 3 . 5 

M2, anteroposterior 
diameter ............. •' •• 4.45 4.1 4.15 4.5 

M1, greatest transverse 
diameter .. .. .... .. ... 3 .7 3.7 4.0 3.9 

Ma, anteroposterior 
diameter ........... . . 4.9 4.7 4.5 

Ma, greatest transverse 
diameter ............. 3.7 4.0 .. .. 3.3 

Superfamily ?MUROIDEA Miller and Gidley, 1918 

Simimys(?) murinus, n. sp. 
,I 

(Plate 2, figures 1-1b) 

No. 
3518 

4.0 

4.4 

3 .7 

4.3 

No. 
3519 

4.2 

4 .8 

Type specimen. Anterior part of skull with left M1, no. 3529, Calif. Inst. Tech. 
Vert. Pale. Coll. 

Locality. Calif. Inst. Tech. Vert. Pale. Loe. 180. 
Formation and geologic age, Sespe formation, Tapo Ranch stage. Late Uintan 

(late E.ocene). 
Specific characters. M1 with principal cusps nearly isolated, lacking the connecting 

crests seen in Simimys simplex and S. vetus. Apparently most primitive of known 
species. 
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Description 

Locality 180 has produced a single specimen which appears to be referable to 
Simimys, C.I.T. no. 3529. This specimen consists of the anterior part of .i. crushed 
skull bearing incisors and left M1

• Unfortunately, no lower jaw material has been 
recovered from this locality. Howeve·r, since the original description of Simimys 
(Wilson, 1935) from Sespe localities 150, 202, and 207, a few isolated upper cheek 
teeth have been found, and these agree rather closely with no. 3529 although appar
ently distinct specifically. 

Skull. The rostrum of no. 3529 is relatively heavier and less tapering anterio:ly 
than this structure in either Zapus or Peromyscus. The incisive foramina are smaller 
than in these genera, and extend posteriorly to about the middle or anterior part of 
the knob for the attachment of the masseter lateralis superficialis, rather than to the 
anterior part of the tooth row as in Zapus and Peromyscus. The diastema between 
the upper incisor and the first molar is 6.5 mm. in length. The horizontal part of 
the palatine bone apparently extended almost to the anterior end of M2

• 

Zygomasseteric structure. Unfortunately, the anterior part of the zygomatic arch, 
~pecifically the superior zygomatic root of the maxillary, is incompletely preserved, 
and the specimen is somewhat crushed, with consequent telescoping of certain parts. 
For these reasons the zygomasseteric relations are obscure, and the size, shape, and 
details of the infraorbital foramen are too uncertain for presentation. 

The side of the rostrum just in advance of the infraorbital canal is depressed, 
suggesting an area for attachment of the masseter medialis muscle. Just below the 
opening is a small foramen. The area on the zygomatic arch for attachment of the 
masseter lateralis forms a slightly inclined and narrow plate. Thus, it is much more 
nearly dipodoid than muroid in character. Moreover, not only is it narrow and only 
slightly inclined, but it lies entirely beneath the infraorbital foramen. That the 
anterior head of the masseter lateralis superficialis was distinct is indicated by the 
presence near the base of the inferior root of the zygomatic arch of a pronounced 
knob of bone and an adjacent elongate depression internal to it. A distinct head 
for the muscle is apparently peculiar to the advanced Sciuromorpha and the Muroidea. 
In the Dipodoidea (and primitive Sciuromorpha?) the muscle is attached "along a 
considerable area on anterior border of zygoma" (Miller and Gidley, 1918, p. 439). 
The posterior margin of the root of the zygomatic arch lies just in front of the tooth 
row. On the whole, the zygomatic structure is dipodoid in general character, but with 
certain significant features indicating a trend toward a muroid condition. 

Dentition. The dental formula apparently is 1/r, o/o, o/o, 3/3. The upper incisor 
is compressed, and the anterior face rounded, without groove. The enamel extends 
onto the external face for about one-quarter of the distance from front to back. A 
left M1 is present, and alveoli for left M2

, anterior part of left M3
, right M1, and 

anterior part of right M2
• The area immediately in front of M1 is somewhat damaged, 

but P4 appears to be absent. If it is present, the root must be very slender indeed. The 
alveolar border is not completely preserved on either side of the palate, and it is 
possible that the tooth assumed to be M1 is a molariform P4 with three molars behind 
it. Neither the character of the cheek tooth preserved, however, nor what remains 
of the alveoli for the other teeth lends much support to this hypothesis. 

The cheek tooth preserved in no. 3529 is close in pattern to isolated upper cheek 
teeth occurring in association with lower jaws of Simimys simplex and S. vetus 
(see pl. 2, figs. 1-3), and the species apparently is to be assigned to Simimys, but is 
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somewhat more prmutive than the others. The pattern is also reminiscent of that 
in sciuravids, especially certain individuals of Sciu1·avus potvayensis (Wilson, 1940b, 
pp. 87-91). The basic plan of M1 consists of two outer cusps, and two inner and 
obliquely directed crests. The tooth is somewhat elongate, with prominent paracone, 
metacone, protocone, and hypocone. The outer two, paracone and metacone, are 
more or less conical and isolated cusps. The metacone is very weakly connected to 
the heavy hypocone, and only at the extreme base. Two crests run out from the 
latter cusp: a posterior cingulum, and an oblique forward-directed ridge which 
extends to the center of the tooth. The anterior end of this ridge is joined very slightly 
to the posteroexternal margin of the protocone. Otherwise the two principal internal 
cusps are completely separated from the other major elements. The protocone is 
obliquely compressed, with a heavy crest extending to the anteroexternal margin of 
the tooth (protoloph), and ending in a small cuspule. A swelling in the crest behind 
the cuspule may indicate the presence of the protoconule. The paracone is entirely 
discrete from the protocone crest except possibly for slight contact opposite the 
protoconule. An anterior cingulum joins the protoloph at the extreme anteroexternal 
margin of the tooth. A mesostyle is also present at the outer border of the tooth be
tween paracone and metacone. No anterocone is present in M1, unless the cuspule 
terminating the protoloph may be so regarded. The absence of this cusp usually 
correlates with the presence of P4, as in the sicistids. The latter tooth, however, 
apparently is also absent in Simimys. Of course it might be argued that the absence 
of the anterocota! indicates that an undetected P4 is present, but careful study of the 
specimen does not reveal any trace of it. M1 likewise has no anteroconid, or only a 
very small one in some specimens, and it would seem that these two cusps develop 
together, but not necessarily as soon as P 4 disappears. In lacking the anterocone and 
anteroconid, Simimys is distinctly more primitive than the usual Oligocene cricetid, 
but resembles Oligocene sicistids. 

Comparison with Other Sespe Material 

The only comparable specimens are isolated cheek teeth from Sespe localities 
150, 202, and 207. 

Locality 207. A right M2 is known from locality 207, no. 3525 (pl. 2, fig. 3). It 
has been assigned to Simimys vetus on the basis of size and probability. In any 
collection of fossil rodent material, lower jaws are more common than uppers, and 
it is only rarely, as in S.(?) murinus, that corresponding lower dentitions are not 
known for any upper teeth present at a particular locality. Other than that of S. vetus, 
no lower dentitions are known that could possibly be associated with this specimen. 
The argument is strengthened by comparable examples at localities 202 and 150. 

In no. 3525, the paracone and metacone cusps are still largely cuspate and isolated. 
The hypocone and particularly the protocone are distinctly crested. The former is 
weakly connected to the metacone. A posterior cingulum (posteroloph) is developed. 
Mure crest and mesocone are well developed and almost median in position. A 
short, obliquely directed mesoloph is present, which touches the base of the paracone. 
The protoloph unites anteroexternally with an anterior cingulum, and terminates at 
this point in a small prominence. It is separated externally from the paracone by a 
shallow groove. 

The upper molar from locality 207 appears to be somewhat advanced over that 
from locality 180 in the development of the mure, stronger hypocone-metacone 
connection, and stronger cingula. The two teeth are relatively close to each other 
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in general features. Some of the difference may be merely a reflection of difference 
in tooth position in the jaw. 

Locality 202. A right M1 ?, no. 3527, and an upper left cheek tooth, no. 3528, are 
referred to Simimys cf. vetus. In no. 3527 the metacone is isolated but the mure crest 
has developed. As compared with no. 3529, the principal difference is in the mure 
development. Number 3528 differs in the same way. 

Locality 150. A left M2, no. 3523 (pl. 2, fig. 2), is referred to Simimys simplex. 
Relatively strong anterior and posterior cingula are present. A distinct mure crest is 
present, as well as a short mesoloph. Paracone and protocone connect by way of the 
anterior end of the protoloph. Metacone and hypocone are united by a narrow, low 
crest. The tooth differs from no. 3529 in the development of the mure crest and the 
protoloph and metaloph attachments. 

Consistent differences between the inferior dentitions of Simimys simplex and S. 
vetus are none too evident, and these two species appear to be closely related. The 
present upper teeth do little to distinguish the two species further. The principal 
difference to be observed between no. 3525 and no. 3523 is that the protoloph of the 
former unites with the anterior cingulum externally, and these structures are separated 
from the paracone by a slight groove. In no. 3523, the protoloph is attached to the 
paracone, and a depression separates it from the anterior cingulum. 

At the time of the original description, the material from locality 202 was recog
nized as being inl:ermediate in nature, but presumably more like that from 207. The 
uppers now recorded from this locality serve to bear out the original impression. 
Perhaps the protoloph is in process of transformation from one type of connection 
to another, but the material is hardly adequate for positive statements. 

The presence of relatively strong anterior cingula together with anterior protocone 
crests is a noteworthy feature of the upper molars of Simimys. In Oligocene cricetids 
and sicistids, apparently either the anterior cingulum is much more rudimentary, or 
the protoloph is reduced, except where involved in forming the anterocone, as in 
M1 of Eumys. The molars of Simimys suggest that the anterior crest in M2 and M3 

of Eumys in large part does not represent an elevated and strengthened anterior 
cingulum, but is formed principally from the original protoloph. That the cingulum 
has been strengthened and modified, and the protoloph reduced, is not likely. 

Affinities of Simimys 

In the original description of Simimys, the genus was referred to as a cricetine
like rodent. Comparisons were made chiefly with the cricetodonts and Eumys. 
However, the similarity in dental pattern of the lower cheek teeth to the European 
sicistid Plesiosminthus was recognized. No doubt was expressed as to the myomorph 
relations of Simimys. Since the original work, other writers have expressed opinions 
which make it desirable to review the possible affinities of the genus. A. E. Wood 
in his monograph on the rodents of the White River (1937, p. 249) wrote, "Simimys 
Wilson seems to have much closer relationships to the sicistids or zapodids than to 
the cricetids." In the same publication he also denies by inference that Simimys is a 
myomorph, giving the geologic range of the Myomorpha as middle Oligocene to 
Recent, and stating that "no pre-Oligocene 'Myomorphs' have as yet been found." 
This, however, was a slip of the pen (A. E. Wood, personal communication), and 
was supposed to refer to cricetids rather than myomorphs. Perhaps as a result of 
this, Simpson ( 1945, p. 93) has placed Simimys in the ?Myomorpha incertae sedis. 
Lastly, S. Schaub has substant!ated Wood's opinion as to the sicistid relation, and 
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goes farther, remarking in a personal letter to A. E. Wood: " ... the sketch of the 
inferior teeth is quite unmistakable. Simimys is a true Dipodid and stands nearest to 
Plesiosminthusl It is the first fossil whose tooth structure repeats almost exactly that 
of Plesiosminthus and it is the first evidence of a holarctic distribution of the 
Plesiosminthus-group which is rather isolated from the modern Sicista-Zapus group."3 

Plesiosminthus is a dipodoid rodent, but one in which the molar structure bears a 
remarkable resemblance to that in the cricetodonts. In the lower dentition the charac
ters which separate this genus from Eumys and the cricetodonts are, generally speak
ing, characters which separate Simimys from these forms. It is not entirely necessary, 
however, to assume from this that Simimys is a dipodoid rodent, as will be indicated 
later. 

Evidence for myomorph affinities of Simimys. The evidence for assignment of 
Simimys to the Myomorpha may be listed as follows: (1) Pattern of lower teeth 
close only to forms of generally accepted myomorph affinities. ( 2) Inferior cheek
tooth formula /o, /3. This formula is duplicated only doubtfully in non-myomorph 
forms. For example, Diplolophus may or may not be a geomyoid. It has the typical 
formula of the Myomorpha although some groups have not achieved this much tooth 
reduction. (3) Superior cheek-tooth formula o/, y. This is based on Simimys(?) 
murinus from locality 180. The formula cannot be absolutely established, and further 
it cannot be proved that the form is congeneric with S. vetus and simplex. It is cer
tainly, however, the most probable formula, and the most probable generic assign
ment. (4) Pattern of upper teeth with less marked resemblance to myomorph forms, 
but closer to these than to any non-myomorph types. (5) Area of supposed muscle 
attachment indicated on rostrum in front of infraorbital canal for head of masseter 
medialis. If this is true, muscular invasion of the canal has taken place, a condition 
not present in either primitive or advanced Sciuromorpha. ( 6) Knob and depression 
near base of inferior root of zygomatic arch, apparently indicating a distinct anterior 
head for masseter lateralis superficialis. This construction is presumably indicative 
only of advanced Sciuromorpha and Muroidea. Further, the slight zygomatic plate 
developed is advanced over the usual primitive (protrogomorph) sciuromorph con
dition. These characters are apparently developed together. Taken collectively, the 
above is evidence that Simimys is some sort of myomorph as that term is generally 
understood. 

Within the Myomorpha two groups appear to be most closely related to the Sespe 
genus: the Dipodoidea (Zapodidae) and the Muroidea (Cricetidae). Conservatively, 
this is about as far as we can carry the known affinities of Simimys. Beyond that, 
assumptions have to be made, and this is equally true whether the sicistid relation
ship of Simimys is maintained or some alternative view is proposed. Further, the 
line of argument with fewer, more conservative assumptions does not necessarily 
lead to more correct interpretation. The following statements concerning the affinities 
of Simimys are based on two major assumptions: ( 1) all the material assigned to 
Simimys is assigned correctly to that genus, and ( 2) observation of anatomical 
details is correct. 

Non-dipodoid characters of Simimys: (1) tooth formula apparently 1/r, o/o, 
o/o, y3 taken in conjunction with early geologic age; (2) distinct anterior head of 
masseter lateralis superficialis; (3) zygomatic plate slightly broadened and inclined. 

Non-muroid characters of Simimys: ( 1) zygomatic plate essentially horizontal 
and infraorbital canal not particularly muroid ( some muroids, however, do not have 

3 Remarks based on drawings made by A. E. Wood of the lower dentition of Simimys. 
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broad, inclined plates or narrowed inferior parts of the canal); ( 2) absence of 
anterocone and anteroconid in molars. There is a general resemblance of both upper 
and lower cheek teeth to those of Plesiosminthus, whereas the lower teeth resemble 
those of the Old World cricetodonts, but perhaps less so than they do those of Plesio
sminthus; the uppers resemble those of the New World Eumys. In detail, Simimys 
resembles Plesiosminthus especially in the development of the mesolophid, and the 
oblique orientation of the ectolophid. 

It is difficult to reconcile the conflicting testimony indicated above. Simimys is, 
however, the oldest known myomorph-the only one of Eocene age ( except some 
"anomaluroids," if these are myomorphs ). For this reason, it is probably also in 
many of its characters the most primitive, at least in relation to the dipodoid and 
cricetid groups. As has been indicated, Schaub believes that Plesiosminthus occupies 
a relatively isolated position among the Zapodidae. Further, the zygomasseteric struc
ture in known cricetodonts varies with time (Schaub, 1925, p. 88), the Oligocene 
skulls being distinctly more primitive, and dipodoid-like. The remarkable resemblance 
in tooth pattern between cricetodonts and plesiosminthids probably indicates a gen
uine relationship between cricetids and dipodoids. Schaub ( 1934, p. 24) has suggested 
this possibility. Hence, Plesiosminthus may retain in large measure the.Primitive 
tooth pattern of myomorph rodents, and show less advanced zygomasseteric features 
as well. Unknown annectent types between the two groups, probably of middle 
Eocene age, may have existed, and possessed the following characters: ( 1) zygomatic 
plate horizontal-invasion of the infraorbital canal by the masseter medialis perhaps 
had already taken place; (2) incisive foramina small; (3) tooth formula 1/I, o/o, 
I/o, 3/3; and (4) tooth pattern as in Simimys with major crests more or less oblique; 
no anterocone or anteroconid. 

If the above is true, Simimys can perhaps be viewed as a more or less primitive 
survivor into the late Eocene of a stalk which was ancestral to both cricetids and the 
Dipodoidea, but in which enough progress had been made in skull structure and 
dental formula so that it is a muroid rather than a dipodoid rodent. 

Apparently, Simimys is not directly ancestral to any known Oligocene rodent. If 
the skull fragment is correctly assigned, Simimys is already too specialized to be 
ancestral to Plesiosminthus. Difficulties in viewing the genus as an ancestor of 
Paracricetodon and Cricetodon were pointed out in the original description. It is 
probably already too specialized in its dentition to have given rise to a Eumys-like 
form, particularly perhaps in respect to the mesolophid development, and absence 
of an entoconid on M3 • Moreover, the entire absence in the record of Eumys or 
Eumys-like forms in the Chadronian stage at least suggests that no direct ancestors 
are to be expected in North America. 

At present there are no recorded types from the Bridgerian of North America 
which seem to be actual ancestors of Simimys. Among Bridger rodents only Pauromys 
and the sciuravids show any resemblance to cricetid or dipodoid types. The time 
interval is probably much too short for these forms to have become myomorphs 
by a late Uintan stage unless a decided evolutionary spurt took place. They may, 
however, represent a group from which the Myomorpha developed. Some resem
blance to molars of Simimys is shown by the lowers of Sciuravus nitidus, and by the 
uppers of S. powayensis. Several members of the group show reduced premolars. 
Although parallelism in dental structure is an outstanding characteristic of the rodent 
order, it is generally felt that the greater the degree of parallelism, the closer the 
genetic relationship. Further, we are dealing here with primitive members of the 
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order, where opportunity for parallelism is less, and where parallelism when oc
curring should indicate closer relationship than for late Tertiary or living rodents. 

Comparative measurements (in millimeters) of species of Simimys 

S. (?) murinus S . t•elus 
No. No. 

3529 3525 

M1, anteroposterior diameter ..... . 
M1, transverse diameter ... . ..... . 
M2, anteroposterior diameter ..... . 
M2, transverse diameter .. ....... . 

No. 
1761 

M1-Ma, anteroposterior length. . 3. 8 
M1-M2, anteroposterior length .. 2. 5 
M1, anteroposterior diameter .... 1.3 

1.6 
1.3 

S. 11e1u.s 

No. 
1762 

1.4 
Mi, transverse diameter ........ 1.1- 1.1 
M2, ante.oposterior diameter ... . 1.3 i. 5• 
M2, transverse diameter .... . . .. 1.15 1. 1• 
Ma, an teroposterior diameter ... , 1.2 1. 3• 
Ma, transverse diameter . . ...... 1.1 

*Approximate only. 

1.4 
1.3 

No. 
3524 

1.4 
1.0 

S. cf. vetus 
No. No. 

3528 3527 

1.6 1.5 
1. 25 1. 3 

S . d . ><l us 
No. No. 

1763 3526 

1.4 1.5 
1.1 1.15 
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Presbymys lophatus, n. gen. and n. sp. 
FIG 1. Left maxillary with PLM3, no. 3507, loc. 150. X 6½. 
FIG. 2. Right P4, no. 3508, Joe. 150. x6½. 

PLATE l 

2 

FIGs. 3, 3a. Right P4?-M1?, no. 3506, loc. 150. Fig. 3, lateral view; fig. 3a, occlusal view. 
x6½. 

lschyrotomus(?) littoralis, n. sp. 

FIGs. 4, ¥• Left ramus with Dp4-Ma, no. 2542, loc. 314. Fig. 4, lateral view; fig. ¥, occlusal 
view. x2. 

Sizes of all figures approximate 
Calif. Inst. Tech. Vert. Pale. Coll. 
Locality 150, Sespe uppermost Eocene; locality 314, Rose Canyon shale?, upper Eocene 
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Simimys( ?) murinus, n. sp. 
FIGs. 1, 1a, 1b. Skull fragment with incisors and left M1, no. 3529, Joe. 180. Fig. 1, 

lateral view, X 5; fig. 1a, ventral view, X 5; fig. 1b, occlusal view of M1, X 10. 

Simimys simplex (Wilson) 

FIG. 2. Left M2, no. 3523, loc. 150. X IO. 

FIG. 4. Left M1-Ma, no. 1759, Joe. 150. x IO. 

Simimys vetus (Wilson) 

FIG. 3. Right M2, no. 3525, loc. 207. X IO. 

FIG. 5. Right M1-Ma, no. 1761, Joe. 207. X IO. 

Sizes of all figures approximate 
Calif. Inst. Tech. Vert. Pale. Coll. 
Locality 150, Sespe uppermost Eocene; localities 180, 207, Sespe upper Eocene 




