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Rodents and Lagomorphs of the Upper Sespe 

INTRODUCTION 

In contrast with the rodent faunules of the middle Sespe, that of the upper 
Sespe is represented by exceedingly few and fragmentary specimens. Even this 
scant assembly, however, indicates clearly, as do the larger mammals, that a 
much younger stage in geological time is recorded, namely early Miocene, pos
sibly in part late Oligocene, rather than late Eocene. Some of the species were 
reported in an earlier paper (Wilson, 1934). In the present paper, all known 
specimens are discussed, and the stratigraphic value of the material is indicated. 

Although only 9 rodent and lagomorph specimens are known from the upper 
Sespe, these represent apparently 6 families. Seven rodent specimens are avail
able, which fall into 5 families. Further, of the 7 known families from the Ari
kareean, including the John Day, 4 are recorded from the upper Sespe. Those 
absent are the Castoridae, Aplodontidae, and Mylagaulidae. The absence of the 
Aplodontidae may possibly be accounted for on the basis of geographic distri
bution. A member of the lschyromyidae is also present in the Sespe. Representa
tives of this family are common in older deposits, but so far they have remained 
unrecorded from the Arikareean stage. 

In view of the considerable variety represented by a very small number of 
specimens, it is of interest to quote Matthew ( 1924, pp. 74-75) on a similar 
situation in the Snake Creek fauna: 

It is to be observed that in spite of the relative scarcity of material the diversity of 
type represented-seven families-is greater than the six families of the John Day, 
the five families of the White River, the three of the Uinta, two of the Bridger, one 
of the Wasatch. The progressive increase in diversity is not due to absolute or rela
tive abundance of specimens in the collections compared, for rodents are quite as 
common, absolutely and relatively, in the Wasatch or Bridger as in the later Tertiary 
formations compared. It is not due to more diverse environment or wider geographic 
range, for the comparison is made between faunas each from a limited area and 
representing a single facies. It is explicable only by a progressive diversity of type in 
the order itself. The Wasatch rodents are all of one family and not of half a dozen or 
more presumably because there was only one family of rodents in the Lower Eocene . 
. . . I cannot see any other reasonable conclusion from these facts. 

The number of families recorded has changed since Matthew wrote the above, 
principally because of finer taxonomic division, but the argument is still as effec
tive, perhaps more so. In a later paper it is proposed to investigate this thesis and 
some of the corollaries of it, as fully as possible (Wilson, 1949). 

The present paper was prepared during the author's tenure, 1946-1947, as 
a National Research Council Fellow in paleontology. The illustrations are the 
work of Mr. David P. Willoughby, staff artist in vertebrate paleontology, Divi
sion of the Geological Sciences, California Institute of Technology. 
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DESCRIPTIONS 

LAS POSAS HILLS: KEW QUARRY 

Family ISCHYROMYIDAE Alston, 1876 

Sespemys thurstoni Wilson 

(Plate 1, figure I) 

Since the original description of Sespemys, one additional specimen has been found. 
This is a fragment of left maxillary with P4 and the alveolus for the stout root of P8

, 

no. 3536, Calif. Inst. Tech. Vert. Pale. Coll. P4 is a subcircular to triangular tooth 
with large protocone but no discernible hypocone in the present stage of wear. A 
robust parastyle connects with the protocone by a heavy cingular ridge. It is rela
tively median in position. The parastyle structure is perhaps not so flaring as in 
some specimens of Prosciurus, but there is a broad, deep valley between parastyle 
and protoloph. Although the protoloph is more or less linear, a distinct and relatively 
large protoconule is present. Apparently there is only a very small mesostyle. The 
metaloph slants somewhat obliquely forward to join the protocone, but the union 
is well down the side of the latter structure. The metaconule is a large, roughly cir
cular cusp which is in contact with the posterior cingulum crest as well as with the 
protoco'ne. The valley between metaloph and cingulum is hence constricted, and 
divided into two narrow pockets. Both paracone and metacone are large cusps which 
project into the median basin of the tooth, but their outer edges are drawn out ante
roposteriorly to give a roughly triangular form. There is little evidence-no more 
than in Prosciurus-of the unilateral hypsodonty so characteristic of the cylindrodonts. 
Comparisons are somewhat impeded by lack of comparable material in the several 
cylindrodont genera, but the tooth seems as close, perhaps closer, to Prosciurus as 
to any of these. The anteroposterior diameter of P4 is 3.1 mm., the transverse diameter 
is 3.7 mm. 

At the time of the original description of Sespemys, comparisons were made with 
lschyromys and Prosciurus, and the genus was assigned to the Ischyromyidae as 
defined by Matthew (Wilson, 1934, pp. 13-16). Comparisons with Prosciurus were 
limited by lack of original material, and by the prevailingly vague descriptions and 
poor illustrations. Later, in 1936, Burke suggested that Sespemys belonged in the 
same general group as Mysops, Ardynomys, Cylindrodon, and Pseudocylindrodon. 
Reasons for this assignment were set forth at considerable length. Still later, Burke 
hesitated to put Sespemys in the cylindrodonts pending an examination of the types 
(1938, p. 255), and here the matter has stood to the present. 

Of known forms, Sespemys is clearly not closely related to any rodents other than 
either the cylindrodonts or Prosciurus. Since the original description, the present 
writer has had opportunity to examine representatives of all North American cylin
drodonts except Ardynomys, and to examine a number of specimens referred to 
Prosciurus. The matter of affinities cannot be considered settled, but Sespemys stands 
close in many features to Prosciurus---dose enough to warrant provisional assign
ment to the group to which this genus belongs. In the lower molars, the subcircular 
outlines of the teeth suggest certain of the cylindrodonts, but otherwise they are quite 
similar to Prosciurus in many details. The central basin is relatively shallow and 
broadened at the expense of the trigonid, rather than deep and steep-walled as in the 
cylindrodonts. The ectolophid bears a distinct if not too pronounced mesoconid in 
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ntrast with the linear crest of cylindrodonts. The hypolophid, though perhaps not 

c:arly comparable to that in many prosciurid specimens, is hardly closer to the high, 
:arrowed crest of most cylindrodonts. Mesostylids which tend to be transversely 
elongate repeat in less degree a. characteristic Prosc~urus s~ructure. The weak met~
lophulid II and t~e strong anterior _crest are not _typical cyh?drodont structures. P4 1s 
not particularly hke that of Prosczurus, but neither does It seem a~y closer ~o t~e 
tooth of cylindrodonts. The teeth are moderately short-crowned, with the tngomd 
somewhat elevated in respect to the rear elements, and differ in this ~espect ~ro~ the 
more evenly crested teeth of Pareumys and Cylindrodon. The whole 1mpress1on 1s of 
teeth with broad, shallow basins interrupted by distinct but relatively low_ crests, 
rather than of crested teeth with basins of minor importance. The ~assetenc fos~a 
does not seem to differ in any important respect from that of Prosc,urus. Lastly, m 
North America at least, the cylindrodonts are not known from any stratigraph_ic 
level later than the Chadronian, whereas Prosciurus is known as late as the Wh1t
neyan. 

Although the resemblances to Prosciurus are marked, it is also true that, as Burke 
has pointed out, Sespemys appears to have many features which are ' also present in 
one or another of the cylindrodonts. Particularly striking, perhaps, is the resem
blance of the paratype of Sespemys, which is more worn than the type, to Ardynomy~. 
The writer has not had an opportunity to examine specimens of Ardynomys, but 1t 
would seem that if Sespemys is a cylindrodont, its closest ally is that genus, not such 
genera as Pareumys, Cylindrodon, or even Pseudocylindrodon. Ardynomys, however, 
appears to be more advanced in cylindrodont tendencies than the mu~h youn~er 
Sespe genus. Even the Eocene Mysops seems in general to be more typically cylm
drodont than Sespemys. 

Family SCIURIDAE Gray, 1821 

Sciurid sp . 

The original determination still seems to be the most probable. The specimen is not 
a prosciurid. It could be a surviving paramyine, but its late. occurrence and gen~ral 
features make this unlikely. If a sciurid, it is one of the earliest, perhaps the earliest 
North Americah discovery. If the Aquitanian is early Arikareean, the specimen may 
represent one of the oldest records known anywhere. 

Family CRICETIDAE Rochebrune, 1883 

Cricetid sp. 

(Plate 1, figure 2) 

A right ramus with incomplete and well worn M2, no. 3537, Calif. Inst. Tech. Vert. 
Pale. Coll., records the presence of a cricetid in the Kew Quarry fauna. Although 
a generic identification is hardly possible, the specimen apparently is distinct from 
Eumys, and resembles closely certain cricetids of the John Day fauna. That no. 3537 
cannot be assigned to the White River genus Eumys is strongly suggested by two 
features. First, the masseteric fossa is carried farther forward, to a point beneath the 
mid- or anterior part of M1 rather than the anterior part of M2• Also, the masseter 
lateralis crest is unusually well developed. Second, the face of the incisor bears several 
small but distinct ridges ( or broad, shallow grooves, depending on individual inter-
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pretation). The inferior incisors of Eumys are smooth. These two features are also 
seen in an unidentified cricetid ramus in the California Institute collections from the 
John Day, except that the masseter crest ends in more of a protuberance from tlie 
face of the ramus than in the Sespe specimen. The grooving is quite similar, except 
that in addition to two delicate ridges at the outer margin and one along the mid
line, the John Day specimen has a fourth ridge at the internal edge not present in 
the Sespe specimen. Moreover, delicate grooving has been described for the lower 
incisor of "Peromyscus" parvus (Sinclair, 1905, p. 126), a species not of Peromyscus, 
but possibly of Paciculus. Grooving or ridging of the superior incisors has also been 
described in Leidymys nematodon and L. lockingtonianus, other John Day cricetids. 
Such features have not yet been described in any White River cricetid so far as the 
writer is aware. The first John Day specimen mentioned above is close to, but ap
parently not identical with, the Sespe specimen, and represents a closely related 
species. Number 3537 is larger than "P." parvus, and perhaps is comparable to Paci
culus insolitus in size, or slightly larger. It is probably smaller than either Leidymys 
nematodon or L. lockingtonianus. The alveolar length of McM

3 
is 6.1 mm. The 

chief point to be emphasized in no. 3537 is its resemblance to John Day rather than 
White River types. 

Family LEPORIDAE Gray, 1821 

?Desmatolagus sp. 

A. E. Wood (1940, p. 350) has suggested that the Kew Quarry jaw referred 
tentatively to Palaeolagus? sp. represents one of the desmatolagines, lagomorphs 
which had not been identified in North America when the Sespe specimen was 
described. This may well be the case, although the poor preservation of the Sespe 
specimen makes any assignment tentative. At least, it has a small and elongate P:o in 
the present stage of wear, and reduction of that tooth is a characteristic feature of 
Desmatolagus. 

Several workers have considered Desmatolagus to be a representative of the Ocho
tonidae, although Burke, certainly a leading authority, does not think so. McGrew 
( 1941) described a new species of the Miocene Oreolagus, 0. nebrascensis, and dis
cussed the affinities of several possibly related genera. He indicated possible ochotonid 
relationships for Oreolagus, but left the question undecided for want of the upper 
dentition as a guide. He commented, however, on the strong similarity of Desmato
lagus, Amphilagus, and Oreolagus, and concluded that on the basis of the lower 
jaws there was "little reason why Oreolagu! should not be regarded as a descendant 
of Desmatolagus." In this connection, attention is called to a recent paper by Wallace 
( 1946, pp. 125- 126 ), in which material was described and assigned to Oreolagtts(?) 
n. sp. These specimens from the Beatty Buttes fauna of Oregon are of early Barsto
vian age, as is the genotype of Oreolagus. If the genus represented at Beatty Buttes is 
properly assigned to Oreolagus, the question of ochotonid affinities for the latter may 
be solved. M3 is absent, M2 has the characteristic termination of the ochotonids, P3 is 
distinctly different from P4-M1, the internal re-entrant folds are deep and straight, 
and several other ochotonid features are present. This does not, however, necessarily 
mean that Desmatolagus is also ochotonid, for the upper molariform teeth differ 
greatly iµ pattern from the Beatty Buttes specimen. 
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SIMI VALLEY 

Family LEPORIDAE Gray, 1821 

Archaeolagus( ? ) sp. 

(Plate 1, figure 3) 

57 

A fragment of jaw with left P3-P~, no. 3538, Calif. Inst. Tech. Vert. Pale. Coll., is 
assigned tentatively to the genus Archaeolagus. This specimen is from the upper 
Sespe of the north side of Simi Valley, as exposed north of Alamos Canyon (1.81 
miles exactly due west of B.M. 2231, U.S.G.S. Pim Quadrangle). Stratigraphically 
the occurrence is approximately 100 feet below the Sespe-Vaqueros contact. Only 5 
feet higher in the section, however, shark teeth as well as the remains of land animals 
were encountered, indicating that the specimen was entombed during the final stages 
of continental deposition in the area. The marine Vaqueros is perhaps best regarded 
as of Arikareean age at this locality. 

The assignment to Archaeolagru is tentative, but perhaps more justified than any 
other. Pa is relatively reduced, is slightly wider than long, and lacks the shallow 
anteroexternal inflection characteristic of the genus. The posteroexternal fold extends 
about halfway across the surface of the tooth. The enamel forming the border of the 
tooth thickens and thins in characteristic advanced fashion rather than being more 
or less constantly thick as in Oligocene types. A thin coating of cement is present on 
both Pa and P 4 • There are shallow folds in the enamel wall on the antero- and medio
internal faces. The talonid column of P4 is wide and compressed anteroposteriorly. 
The internal embayment between talonid and trigonid is shallow. Both teeth were 
probably of persistent growth. 

Although P 3 shows several features characteristic of such genera as Megalagus, 
Desmatolagus, and Oreolagus, the writer does not feel that the affinities are with 
any of these. P3 is reduced, but hardly more so than in some Paleolagus, or in 
Archaeolagus(?) from the Tick Canyon formation (Jahns, 1940, p. 182). It is larger 
relatively than in Oreolagus nebrascensis (McGrew, 1941). Even though no structure 
which can be termed an anteroexternal fold is present, this fold is shallow in 
Archaeolagus, and in the present specimen a faint indentation of the tooth wall 
suggests the start of the fold. The posteroexternal fold is almost identical with that 
in Archaeolagus, and is perhaps more transverse and less open than in the other 
genera cited. The folds on the internal wall, though nearly identical with those in 
0. nebrascensis, are also found in more or less the same fashion in Hypolagus. 
Archaeolagus, typically, has an elongate rather than wide Pa. Variation exists, how
ever, and it is not impossible that the outline indicated in no. 3538 could be present 
within the limits of the genus. The internal indentation of P 4 is typically leporid 
rather than deep as in Oreolagus. Number 3538 may well represent a very primitive 
and somewhat aberrant Archaeolagus . 

Measurements (in millimeters) of Archaeolagus(?) sp. 

Pa, anteroposterior diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 95 
Pa, transverse diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 1 
P,, anteroposterior diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 05 
P,, transverse diameter.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 3 



,. 

• 

58 CONTRIBUTIONS TO PALEONTOLOOY 

Sounr MouNTAIN 

Family HETEROMYIDAE Allen and Chapman, 1893 

Mookomys( ? ) bodci, 1 n. sp. 

(Plate r, figures 5-6b) 

Type specimen. Fragmentary skull with right P4-M2 and right ramus with 
PcMu no. 3539, Calif. Inst. Tech. Vert. Pale. Coll. 

Locality. South Mountain, Ventura County, California. West side of Willard 
Canyon. 

Geologic occurrence and age. Sespe formation (upper member) . Whitneyan (late 
Oligocene) or Arikareean ( early Miocene). Below Promerycochoerus(?) zone of 
South Mountain. 

Specific characters. Upper incisor asulcate? P4 with small external cusp on 
protoloph (paracone?). Anterior cingula on upper molars, weak posterior cingula on 
lower teeth. P4 with X pattern developing. Lower molars with weak H pattern. 
Mental foramen high on ramus, issuing into a pronounced depression. Size large, 
distinctly larger than either M. formicorum or M. altifiuminis. 

Description 

The skull is represented by a fragmentary section between the posterior palatal 
border and the infraorbital foramen. The rostral part preserved seems to be rather 
thick, and flares somewhat at the entrance to the infraorbital canal. The premaxillary
maxillary suture crosses considerably in front of the posterior termination of the 
incisive foramina. The palate between the premolars is smooth. The zygomatic plate 
is fully developed, and the infraorbital foramen of normal position. Number 3539 
may possibly represent the oldest skull fragment known of any heteromyid. It does 
not differ in any important respect from similar sections of geologically later 
heteromyids. 

The superior incisors are broken off deep within the skull fragment, and their 
exact features are somewhat uncertain. They seem, however, to be asulcate, laterally 
compressed teeth. 

The protoloph of P4 is composed of one large cusp, the protocone, and a smaller 
external cusp which in the present state of wear is not present as a distinct promi
nence. This cusp is apparently the paracone. The metaloph is a somewhat curving 
crest of three joined cusps: the metacone, hypocone, and entostyle. The entostyle is 
somewhat anterior as compared with the other two, and its forward border is in line 
with the posterior edge of the protocone. The main point of union between the two 
crests is median between the protocone and the hypocone. A secondary union may 
take place in an advanced stage of wear between entostyle and protocone, but these 
cusps are nearly as well separated as the metacone and protocone. 

The first upper molar is slightly larger than the second. Otherwise the pattern of 
the two molars is nearly alike except for better traces of the original cusps in M2

• 

The protoloph shows a rather well defined remnant of anterior cingulum. Practically 
all traces of the original cusps have been obliterated from the metaloph. The two 
lophs are united at their inner edges, and no distinct style structures remain. Appar-

1 Named in honor of Dr. Francis D. Bode, of the Texas Oil Company, who collected the 
type specimen in 1934 during a time when he was a staff member of the California Institute 
of Technology. 
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ently the protocone was separated internally from the protostyle by some sort of 
valley. A slight secondary point of union is indicated in M1 between the metacone and 
protocone. Additional wear could result in isolation of the internal part of the median 
valley as a short-Ii ved lake. 

The ramus is like that of Heliscomys except that the massetcric crest is not so 
steeply inclined anteriorly, and the mental foramen issues into a pronounced depres
sion. The diastema seems unusually long. The superior border of the ramus at the 
diastema is straighter than in Heliscomys . 

The fourth lower premolar has four very distinct cusps, distinct even in the present 
stage of wear. The two anterior cusps are slightly closer together than the posterior, 
but the tooth is nearly square in outline. The tooth border is cut by rather distinct 
lateral valleys and a smaller anterior valley. These valleys, however, become shallow 
or die out toward the center of the tooth. In the present stage of wear the hypoconid 
is nearly round; the metaconid somewhat transversely oblate; the mesoconid nearly 
round, but flattened on its inner side; and the protoconid rather drawn out obliquely 
so that the posterohuccal tip projects toward the center of the tooth. The shape of this 
last cusp is, in part at least, controlled by the angle of wear. In part because of the 
shape and wear of the cusps, but more because of the character of the valleys between 
tl1e cusps, additional wear would produce an X pattern in the premolar (Wood, 
1935, p. 88). 

The first molar has a weak H pattern (ibid.). Otherwise, and allowing for greater 
wear in M.(?) bodei, it is rather similar in pattern to that in Proheteromys nebras
kensis (Wood, 1937, pp. 215-216). A prominent and elongate protostylid separated 
from the protoconid by a valley must have been present. This structure partly blocks 
the median valley. A faint and short posterior cingulum is present. 

Discussion 

The present species combines features of Mookomys and Proheteromys, which 
genera represent primitive forms of two distinct subfamilies, the Perognathinae and 
Heteromyinae respectively. This equivocal position is perhaps to be expected in 
view of the geologic age of M.(?) bodei, but it makes a positive generic assignment 
difficult. Assignment to the Perognathinae is strongly indicated by the X pattern of 
P4 • The species can hardly be referred to Mookomys on present standards of taxonomy, 
however, if the superior incisors are asulcate, for the incisors of Mookomys are ap
parently grooved. Wood has indicated as one phylogenetic possibility that Mookomys 
may have descended from Heliscomys through primitive species of Proheteromy~ 
( r937, pp. 215-216). If so, and this is quite uncertain, M.(?) bodei may represent 
a somewhat intermediate step in this series. On the other hand, the ungrooved 
incisors and the remnant of paracone in P4 suggest a special relationship to such 
perognathines as Perognathoides of the late Miocene and early Pliocene. If any such 
relationship exists, and this cannot be determined at present, the establishment of 
a new genus with M .(?) bqdei as type seems strongly indicated. Except for the 
X pattern of the premolar, the dental characters of the Sespe species can he dupli
cated for the most part in known species of Proheteromys. The resemblances, how
ever, may in the main be simply the result of survival into late Oligocene or early 
Miocene times of Heliscomys-like features. The chief perognathine characters are: 
(1) X pattern in P4 ; (2) H pattern in lower molars-these may be present in the 
Heteromyinae, however, and may be absent in the Perognathinae; (3) P4 with main 
attachment of protoloph to metaloph median in position; and (4) palate apparently 
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smooth between the premolars. Mookomys formicorum, the only species of the genus 
of nearly comparable age, may be distinguished by: ( 1) smaller size, ( 2) no H pat
tern in lower molars, (3) protostylid structure less developed, and (4) entostyle of 
P4 more posterior in position, less developed, more separated from rest of metaloph. 

No particular clue is given by Mookomys(?) bodei as to the geologic age of the 
upper Sespe. Evolutionary rates in the several heteromyid lines vary, and it is neces
sary first to be sure of the systematic position of the Sespe species. It does seem, 
however, rather advanced for a late Oligocene type, if a mid-Oligocene species of 
H eliscom ys is to be regarded as ancestral to it. 

It has been assumed that Mookomys(?) bodei is a heteromyid. The rather remote 
possibility exists, ·however, that the affinities of this species are with the Geomyidae 
rather than with the Heteromyidae. A relationship to the pocket gophers is perhaps 
faintly suggested by the apparently heavy rostrum, the comparatively large size, and 
some features of the dentition, particularly the relatively precocious trend toward a 
median union of the protolophid and metalophid in P4 • Moreover, judging from the 
rather poorly preserved rostrum, the posterior parts of the incisors lie somewhat 
farther down in the skull than in heteromyids. In the pocket mice the incisors reach 
very nearly to the superior surface of the skull. If geomyid, the species is certainly 
a primitive one, as evidenced by the lack of palatal sculpturing, the relatively broad 
palate, and the fact that the inferior border of the rostrum lies in the alveolar plane. 
The teeth are shorter-crowned than in Peridiomys oregonensis, an early Barstovian 
pocket mouse. Because, in general, the dental evolution of the pocket mouse lags 
behind that of the pocket gophers for any particular geologic time, a critical point 
may prove to be the exact age of the Sespe specimen. A Whitneyan age would 
strengthen the case for geomyid affinities. It should be stressed, however, that on the 
basis of the present material, there is no real reason for assuming other than het
eromyid relationships. In the almost complete absence of geomyid material from 
beds of comparable age, other than that which represents the aberrant Entoptychinae, 
we hardly know what geomyid features to expect. Mookomys(?) bodei is certainly 
much less advanced than the gopher Dikkomys matthewi (Wood, 1936, pp. 26--28) 
from the Arikareean. • 

Measurements (in millimeters) of Mookomys(?) bodei 

Width of palate between premolars ..... , ...................... : ...... _ ........ . 
PLM 2, alveolar length ............... , .,.••••. ''. :,.••••••••••-./ ••••••••••••• 

*P4, anteroposterior diameter ... , '."'": . :/ . .. ;\ ·~ . ,~ ...... __ ... ~ .. T ... : ." .. . : .....•..... 

P4, transverse diameter ........ -~< .. 1. _
1.·r: . :.· ,· ..... .' .. ,J ... :_. ·:, .... ,. : ......... . 

M1, anteroposterior diameter ... .'. , .... -...... ~~ ~-. ~~ -: . , . , . ;· ... :' ...... . ...... . 
M1, transverse diameter ........ · ... : .. : ,;: .... ' ... · ........... : ..... • ,, ....... ~ .. 
M 2, anteroposterior diameter. .... ,': .. ' ...... a_. ' .. ': ... ,: ,:• .. _J _1, ••• !' . . ": ..... , .... . 
M 2, transverae diameter ......... ''. ,, .. :._, .. , ·'·:,= · .... -.;;•-:· ... ·." .. ·,: -,~-• ,:,: ..... . 
Depth of ram us beneath M1 ...... , ... ,. : -: .,.:J · .. -,~-• .... _·. ~ .. -:• . : .... ::-~' ........ . 
P,- M., anteroposterior length .... ·:· .. ~ ...... ':_ . . : ..... '.1 ..• -..•...... ,,": . . • .... 

• • 1 • ' ... ' • ,. ,. L.a. '... ·-:.~ r:J -

P,, anteropostenor diameter .......... _: .- ..... , .. , .17 •••• ••• ~ - . , ••• _ •••• , . , , -~ - : •••• 

P,, transverse diameter .......... '.1•· ••••••. • , ••• '.\~ ••.• , ••..•••• :• •••. '. . : -:" . .. - . " .• 

M 
. d" ., .. ·:. J - .. ~ - - 11 ~] a__ •1 r.J U ,. -1, anteropostenor 1ameter ..... _ .. _ ..... , .. .. -1- :; ••• : , •••••• -•• _. , . : •••. ••• , •• ,~ ·. 

M
1

, transverse diameter ........ '. ' ..... '. ' ... :' ., '; '. · . .'·'/ '.'." ........... ·: ...... , ... ;1 .. . 

*This measurement and those that follow are taken on the occlusal surface. 

3.3 
4.9 
1.3 
1.6 
1.4 
1.6 
1.3 
1.6 
4.3 
2.7 
1. 2 
1.2 
1. 5 
1.65 
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Family GEOMYIDAE Gill, 1872 

Grangerimus or Gregorymys sp. 

(Plate 1, figure 4) 

6r 

A fragment of right ramus with M2 and incomplete Mi, no. 3540, Calif. Inst. Tech. 
Vert. Pale. Coll., referable to Grangerimus or G1·egorymys, has been obtained from 
the upper Sespe of South Mountain approximately 400 feet below the contact with 
the overlying Vaqueros formation. Remains of Promerycochoerus(?) hesperus were 
obtained some 200 to 250 feet lower in the South Mountain section (Stock, 1930), 
and considerably above the heteromyid just described. Number 3540 is evidently 
from the uppermost Sespe, and of Arikareean ( early Miocene) age. The present 
specimen is a representative of the Entoptychinae, and hence tends to confirm the 
age suggested by the oreodont, because members of this rodent group are so far 
unknown outside the Arikareean stage of the Great Plains Miocene and the John 
Day. 

Several entoptychine genera have been established, namely, Entoptychus Cope, 
Pleurolicus Cope, Grangerimus Wood, and Gregorymys Wood (Wood, 1936). The 
present specimen is typically entoptychine in its general features. It has, however, cheek 
teeth with roots, and continuous enamel bands, the enamel extending down over 
the posterior roots but not over the anterior. Hence, the Sespe specimen cannot be 
referred to Entoptychus, for the molars in that genus are of persistent growth, and 
the enamel in all but early stages of wear is of discontinuous distribution. Neither 
can the specimen be referred to Pleurolicus, for in that genus the enamel does not 
extend down over the posterior roots. Our specimen is too fragmentary, however, to 
determine which of the remaining two genera it represents. Possibly it is a species 
close to Grangerimus oregonensis, with which it agrees approximately in size. 
Grangerimus is known only from the upper John Day formation of east-central 
Oregon; Gregorymys is known only from the Arikareean of the Great Plains. 
Geographic proximity thus favors an assignment to the former genus. Further, 
Wood has indicated that Grangerimus is structurally more nearly allied to Entopty
chus than is Gregorymys. Although this relationship is based on characters not 
preserved in no. 3540, the Sespe specimen is very close to Entoptychus except for 
lesser hypsodonty and the features resulting from this. On the other hand, one 
feature of no. 3540 may suggest Gregorymys. The latter genus is characterized by 
large premolars, and although the fourth premolar is not preserved in the r,resent 
specimen, the roots remain, and these are robust. The posterior root is comparable 
in area to the crown of M1 • Grangerimus has smaller premolars than Gregorymys, 
but one or two poor specimens in the California Institute collections from the John 
Day suggest that the premolars widened rapidly toward the base and had large roots. 

Measurements (in millimeters) of C.I.T. no. 354() 

M,- M2, anteroposterior length . . .. .. ... .. . .... . ... . .. .. . .... .. ... . . .... . 
M,, anteroposterior diameter .. .... ..... .. . ... ... . .. ... ..... ...... ... ... . 
M,, transverse diameter ........ .. ....... . ........ . . .. .. . .... ... ..... .. . 
M2, anteroposterior diameter .. .. .. . ... .. . .... .. . . .. ... . .. . . ... .. .. . .. . . . 
M2, transverse diameter . . .. . . .... . .. .... . . . . . ... .. . .... .. . .. .. . .. ... . . . 

2.7 
1.5 
2.0-2.1? 
1.4 
2.1 
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CORRELATION OF THE UPPER SESPE 

The Sespe formation accumulated under conditions of rapid, but apparently 
not continuous, basin filling. As a result of this rapid deposition, the formation 
is of considerable thickness. Measurements taken in the Simi Valley indicate 
nearly 7500 feet of sandstone and shale. At South Mountain, the thickness is 
less but still reaches about 6900 feet. The Sespe formation is thinnest in the 
Las Posas Hills at the Kew Quarry site, where erosion has served to remove 
some of the uppermost beds, and deposition may have started later. Here, the 
formation is only 3500+500 feet in thickness. 

The Sespe has been subdivided into lower, middle, and upper members. The 
lower Sespe has not yielded any vertebrates. From the middle Sespe have been 
obtained the late to latest Eocene (Uintan and Duchesneau) faunas of the Tapo 
and Pearson Ranch stages. Apparently a considerable hiatus intervenes between 
the middle and upper Sespe, for no fossils of Chadronian or Orellan age have 
been recovered. The exact age of the upper Sespe is difficult to determine. Over
lying the Sespe are marine rocks of Miocene age. Usually, as at South Mountain 
and in parts of the Simi Valley, these marine strata grade downward, and 
laterally as well, into the highest Sespe deposits. In areas where this occurs, the 
marine strata are thought to have accumulated in the transgressing Vaqueros 
sea, and an early Miocene age may be assigned to them. If this is so, however, 
the contact between marine and nonmarine sediments is not a fixed point on 
the time scale. In the Las Posas Hills section, an erosional interval is present, 
and Temblor-Monterey marine sediments (middle and late Miocene) rest on 
the Sespe. 

At first glance, correlation of the sequence at South Mountain with that of the 
standard succession of the Great Plains seems easy. The highest Sespe beds
those of the uppermost 650 feet or so-contain Promerycochoerus( ?), Dicera
therium, and Grangerimus or Gregorymys. There is little reason to question 
the Arikareean age of this zone. Starting some 500 feet below this zone, and 
ranging downward for IOOO feet, are beds carrying leptauchenids (Leptau
chenia( ?) ). In addition, the types of Mookomys(?) bodei and Eporeodon 
thurstpni are from this part of the section. The stratigraphic separation of the 
two zones, and the considerable thickness of rock carrying abundant even if 
fragmentary leptauchenids, suggest a Whitneyan age, in part at least. The zone 
cannot reasonably be assigned to any stage older than the Whitneyan. Leptau
chenids, however, and Leptauchenia as well, are known from the Arikareean of 
the Great Plains. Further, M. R. Thorpe ( 1937, pp. 242-243) is of the opinion 
that the Sespe leptauchenids are advanced types, actually representing Cyclopi
dius, and are of Arikareean (early Miocene) age. The rodent Mookomys(?) 
bodei does not furnish any significant data on this point. If heteromyid rather 
than geomyid, the species perhaps suggests an Arikareean rather than a Whit
neyan age. Hence, at present it can only be stated that the South Mountain 
upper Sespe is in part Arikareean. The underlying leptauchenid zone may be 
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Whitneyan, or the entire upper Sespe at this locality may represent only 
Arikareean time. 

Fossils from the upper Sespe of the Simi Valley are quite rare. In addition to 
Archaeolagus( ?) reported in the present paper, a leptauchenid has been col
lected. Apparently the latter is stratigraphically about 1000 feet below the 
Vaqueros contact, and is to be correlated in position with the leptauchenid 
zone at South Mountain. The lagomorph remains are too fragmentary for use 
in correlation, although there is some suggestion of a Whitneyan rather than an 
Arikareean age. On the other hand, the stratigraphic position of this specimen 
almost necessitates a correlation with the Promerycochoerus(?) zone at South 
Mountain. 

The Kew Quarry mammalian fauna of the Las Posas Hills is large and is 
represented by relatively complete material. Correlation of this fauna, however, 
either locally or with those of the Great Plains and John Day is surprisingly 
difficult. The incompleteness of the stratigraphic section in the Las Posas Hills 
leaves faunal comparison as the only reliable basis. In this connection, it should 
be noted that none of the Kew Quarry forms is represented elsewhere in the 
Sespe. Oreodonts are entirely absent. The assemblage shows a close faunal 
similarity to the John Day and to the Arikareean generally, but several types 
find their nearest allies in the White River, and these and their relatives may 
even be absent from the Arikareean. Thus, on the whole, the Perissodactyla 
and Artiodactyla are more nearly allied to Whitneyan than to Arikareean 
types; but the Carnivora are notably close to John Day forms. The smaller 
forms, the rodents and lagomorphs, present much the same picture. Two of the 
four species, sciurid sp. and cricetid sp., suggest the Arikareean stage. The others, 
Sespemys thurstoni and ? Desmatolagus, suggest an earlier and Oligocene age. 
If advanced genera are taken as a guide, the fauna is Arikareean, but it can 
hardly be established that their appearance elsewhere in the Arikareean is their 
first appearance in time. As has been suggested by Stock ( 1934, p. 523), 
the fauna may correlate broadly with the leptauchenid zone at South Moun
tain. 

Scott has suggested that the Kew Quarry beds may be correlative with the 
unfossiliferous lower John Day (1937, p. 106). Similarly, they may occupy a 
place between the Whitneyan of the White River and the earliest Arikareean 
of the Great Plains. The general coarseness of the Arikareean deposits in com
parison with the underlying White River suggests uplift along the Rocky Moun
tain axis at the close of White River time. This uplift may have resulted in some 
erosion of pre-existing deposits, or in part may have increased stream gradients 
sufficiently and in such a manner as to interrupt deposition for a time to the 
east of the mountain front in the present vicinity of Oligocene-early Miocene 
deposits. It has been reported that th; lower Rosebud of South Dakota appears 
to be stratigraphically continuous with the White River. Further, "the beds 
which lie between the characteristic faunal zones of these deposits have yielded 
almost exclusively remains of Leptauchenia" (Stock, 1930, p. 32). 
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The accompanying chart ( fig. 1) gives tentative correlations among the three 
upper Sespe localities, the John Day, and the Great Plains early Miocene. 

Stage South Mountain Sim, Valley John Day Great Plains 

Ar,kareean 
~~~~~:_......:V..:a~9..:u..:•..:r0..:8:_---1 Ari karee 

Archa«J/agus(?) llpp•r John Day Group 

(?) Leptauchenid Middle John D• --:'----i-
? Lower John Day 

Whitneyan II I I I I Typical Whitneyan 
ot lipper Brule 

Fm. r. Tentative correlation of some Whitneyan-Arikareean faunas 
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FIG. 1. Sespemys thurstoni Wilson. Left P4, no. 3536, loc. r26. Occlusal view, X 6. 
FIG. 2. Cricetid sp. Right ramus with M2, no. 3537, loc. r26. Lateral view, X 3. 
FIG. 3. Archaeolagus(?) sp. Fragmentary left ramus with Ps-P4, no. 3538, loc. 221. 

Occlusal view, X 6. 
FIG. 4. Grange1·imus or Gregorymys sp. Fragmentary right ramus with M2 and 

incomplete M1, no. 3540, loc. 219. Occlusal view, X 6. 
F1Gs. 5, 5a, 6, 6a, 6b. Mookomys(?) bodei, n. sp. Fragmentary skull and right 

ramus, no. 3539, loc. 220. Fig. 5, lateral view of ramus, X 3; fig. 5a, occlusal view 
of P4-M1, x 6; fig. 6, lateral view of skull fragment, X 3; fig. 6a, ventral view of skull 
fragment, X 3; fig. 6b, occlusal view of PLM2, x 6. 

Sizes of all figures approximate 
Calif. Inst. Tech. Vert. Pale. Coll. 
Locality r26, Kew Quarry, upper Sespe; localities 219, 220, South Mountain, upper Sespe; 

locality 221, north side of Simi Valley, upper Sespe 
Ventura County, California 

j 

I 




