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INTRODUCTION

Plant and animal remains were first discovered
in the Carpinteria asphalt deposits on the Higgins
Ranch near the town of Carpinteria early in 1927,

A preliminary announcement of the ocourrence was
published by Hoffman, Stoek, and Chaney.(1927)

Since then more detalled work carried on at the
locality has furnished additional and larger collect-
ions of bird and mammal material, While the bird
assemblage has been determined by Loye Miller(1931)
"and by Alden ¥iller(1932), no very complete list

of the mammals ie as yet avallable., The prezent
study embodies a critical determination of the various
rodent and rabbit types oecurring in the fauna with
a view to a2stablishing evidence of valus in an in-
tarpretation of the age relationships of the depos~
its and of the environmental conditions under which
the mammalian fauna existed, The problem was sug=-
gested by Doctor Chester Stosk of the California
Institute of Technology to whom the auther is in-
debted for guidance during the course of the invesi.
igation and for eriticism of the manusoript.

The author also wishes to thank the staff of
the late Mr, Donald R, Dickey at the California
Institute of Technology for their courtesy in per-
mitting free use of their collections of Recent

mammala.
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SIGNIFICANCE AND GENEBAL CHARACTERS OF FAUNA

The rodent material from Carpinteria is of very
fragmentary character. Due to the incomplete pre-
servation specific identification of the remains was
always diffieult and for most of the iypes only a
generic determination was possible, The presence
of many forms closely similar in giructural details
to living species now occupying the region of Carpin-
teria pvoints to an age of the fauna nsost older thah
Qﬁatarnary. ¥hile an age determination of the Carp-
interia fauna must, by the nature of the evidence
presented by the rodents and the lagomorphs, bhe far
more general than that based on the birds, the former
assemblage certainly offers no salient facts miti«
gating ageingt a late Pleistocens age.

Rodente are in general sensitlive indicators
of olimate and environment. While the fragmentary
state of preservation of the material makes an in-
terpratation of the sccologic conditions difficult
the evidence presented by ithese mammals may serve
.to cheek, and perhaps amplify, conclusions drawn
from studies of the birds and plants,

Presence of the chipmunk (Eutamius) and of the

tree-squirrel {Sciurus) suggests rather strongly a

region at least partly forested and is thus evi-
dence substantiating conclusions derived from a
study of the avifauna and of the flora. The faunal

1ist moreover indicates a minzling of semli-arid and
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sylvan types. Assoclated with 3ciurus and Eutamiug
are Dipodomys and Onychomys?. Doctor Loye Hiller
{1921, pp 364-365) records evidence for the recog-
nition of two eccologie stagea'during the period

of oecurrence of the Carpinteria avifauna but does
not regard this difference as necessarlly due to a
major time interval. Doctor Miller believes both
stages show a definite sylvan environment with one
faunule exhibiting this character more so than the
other. This view does not satisfactorily explain
the relationships found in the rodent fauna. The
intermingling of semi-arid and sylvan forns in the
same deposit may however be accounted for if we assume
that the accumulation of the material occurred at a
loeality situated near the edge of an exlsting
foreat,

%hen compared with the comparable assemblage
from Rancho la Brea the Carpinteria rodent fauna
shows definite differences, 1The presence of the chip-
munk and tree-gquirrel at Carpinteria and their
abasence at Raancho la Brea suppori the evidence fur-
nished by the floras and avifaunas that the region.
wag, unlike that in the viecinity of Rancho la Zrea,
at least partly forested, Further, the relative
abundance of individuals representing different
vgenera offers some contrasting fsétures, At Rancho
ia Brea gophers of the genus Thomomys far exceed
all other forms in numerical repraagﬂtation. Among
the remains of rodentis those relatively abundant

are the kangaroo-rat Dipodomys, the pocket-mouse
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Perognathus, and the coitontail Sylvilagus audubonii
while thése less abundant include the meadow-mouse
Microtus, the white-footed or deer-mouse Peromyscus,
and the ground-squirrel Otospermophilus. =Rare forms
are represented by the harvest-mouse Reithrodontomys,
the jack~-rabbit Lepus, the brush-rabbit Sylvilagus
bachmani, the wood-rat Neotoma, and the grasshopper-
mouse Onychomys., In the Carpinteria asphalt Pero=
myscus occurs as the most abundant form. The deer-
mice are represented by more than twice the number
of individuals recorded for the type nearest in
abundanee, With decreasing representation but still
abundant occur the genera Dipod y Ihomomys, and
Mierotus. Eutamius and Sylvilagus bachmani are

relatively common while Perognathus, Sciurus, Ony-
chomys?, Neotoma and Lepus are rare. The order of
abundance may or may not possess significance as

a refleetion of differences in eccologie conditions
presented at the two localities, It is well o re-
member that the susceptibility of certain forms

to capture by the peéuliar agencies operative in tar
seep accumulations may be responsible for at least
some of the difference in numerical representation.
The presence of a relatively large number of indi-
viduals of the genus Dipodomys is interesting since
.this form occurs typically onvarid and semi-arid
plains of the Californian region at the present
time, Assuming that the fundcmental habits and

habitat of the kangaroo-rats have undergone no great
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change since late Pleistocene time, the occurrence

of these creatures at Carpinteria furnish some of

the more striking evidence in support of the view

that the forest cover in the region of the asphalt

accumulation was broken by areas of sparser vegetation,
A minimum number of 130 individuales is repre~

gented in the fauna., Approximate percentages of

individuals for particular genera are as follows:

Seiuridae

Eutamius 5%

Seiurus 1%
Geomyldae

Thomomys 16%
Heteromyidae

Perognathus 2%

Dipodomys 174
Cricetidae

Onychomysa? 1%

Peromyscus 39%

' Feotoma 1%

Microtus 12%
Leporidee

Lepus 1%

Sylvilagus 5%
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ARNOTATED LIST OF RODENTS AND LAGOMORPHS

Eutamius, specles

Several lowar jaws and portions of palates
establish the presence of the chipmunk, Characters
in the dentition clearly indicate that the genus
representad is Jutamius., The Eastern chipmunk
Tamiue is at presentiso far removed in range from
the Carpinteria locaiity as to further preclude the
posaibility of generic reference other than to Eu-
tamius.

On the basis of size and of geographieal distiri-
butién the fossil species should apparently be assign-
ed to the townsendii group. The subspecies inhabit-
ing the Carpinteria region today is Eutamius merriami
merriami., Whethar the fossil form is to be included
in this 1iving species and subspecies cannot be
satisfactorily determined in view of the range in
variation exhibited in tha subspecies itself, Skull
and jaws of an adult female in the Dickey collectlon,
collected in a Recent fauna at Carpinteria, exhibit
characters which are identical with those shown by
the Pleigtocene form except for slight differences
due to varying amounts of wear, Careful examination
‘of numerous specimens of the subspecies Eutamius
merriaml merriami demonstrates a marked variation
in certain features of the dentitiom of this form
and eliminates slight differences which might be

regarded as of specific or subspecific value,
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Owing to the incompleteness of the fossll ma-
terial, and the minute morphological differences
which distinguish the skulls and teeth of living
chipmunks it seems inadvisable to carry the idan-
tirfication of the Pleistocene type beyond the genus,

Seiurus, speciss

The tree-squirrel Sciurus is represented in the
Carpinteria assemblage by only two isolated teeth,
P4 and ¥1?., These specimens agree in size and
structure with comparable teeth in a Recent speci-
men of Sciurus griseus anthonyl from Santa Barbara
county., The teetih are low crowned and with little
or no eievation of the trigonid portion of the crown.
The two anterior cusps of Pd are situated close to-
gether, and their position gives a triangular shape
to this tooth which is characteristic of Sciurus,
Qtospermophilus, and Ammospermophilus. The Calif-
ornia ground-squirrel Qtospermophilus beecheyi ap~
proaches the foseil form in size but is distinguisghe
ed from it by slightly higher cusps and the devel-
opment of a distinet paraconid~hypoconid ridge.

Thomomys near bottae (Eydoux and Gervais)
Specimens of the gopher Thomomys consist of
numerous lower jaws, a portion of the premaxillae
bearing the incisors, and the anterior portion of a

skull with the complete upper dentition.
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In the fosail specimens the posterior enamel
plate of the upper premolar is complete. The last
upper molar has}only two enamel plates, an anterior
and a posterior one. The posterior enamel plate is
present and complete on the first, second, and third
upper molars, Two enamel pletes are also present
on each of the lower molars, These characters ident~
ify the fossil form as Thomomys.

Comparison of the malterial with Recent species
shows that the form from the Carpinteria asphalt
is representative of the heavy rcsirum group which
includes among others the following iypes: I. bulb-
ivorus, 7 towﬁ ndi, T. bottae, T. glpinug, I.
perpallidus, I. fulvus, I. umbrinug. The follow-
ing distinctive characters can be observed in the
fogsil form:

1., heavy rostrum

2. upper incisors with very obacure groove (may

be absent)

3. incisors slightly projecting

4. size large

5, nasals apparenily spatulate

In view of the enumerated characters the fossil
material has been compared with T, bottag. This
apecles héa a very wide distribuiian ai the present
time and if leucodon is accepted as one of its sub-
species its distribution was squally wide during
the Pleistocene., XNo specific characters in the fos-
sil matarial serve to distinguish the asphalt species

from the Recent I, bottae. The two forms correspond
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clogely in size., An apparently ilmmature individual
from the asphalt is characterized by a greater dorso~
ventral diameter than in any Recent T, boitas of
comparable age., The gkull characters of gophers
| vary 80 greatly with age that the difference noted
above can hardly be regarded as sufficient evidence
to distinguish specifically the fossil from the
Hecent type.

Until more material becomes avallable the gophers
of the Carpinteria asphalt are referred, therefore,

to Thomomys bottae.

Perognathus, specles
The specimens of the pockel-mouse Perognathusg
consist of three rami, of which one retains the
fourth premolar while the others are without tecth,
The paucity of charsclers presented by this mater~
ial does not permit positive specific determination,
The size of the lower jaws are within range of

variztion of jaws of Perognathus galifornicus galif-

ornicus, and no characters are pressnt to distinguish
tha fossil type from this subspecies. The generic

determination is all that is advisable for the pre-

gant,.

Dipodomys, species
The Carpinteria material comprises chiefly
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lower jaws, with a few maxillary fragments bearing
teeth, The teeth of the kangaroo-rat Dipodomys
present apparently few noieworthy specific characters
for they possess an extremely simple pattern, The
expanded bullae and mastoids on which aspecific iden-
tification of skulls is frequently mude are unfortu-
nately lost in the fossil specimens,

The specimens available agree in size with the
corresponding structures in Dipodomys agilis. This
species now lives in the vicinity of Garpinieria.

‘ However, no spacific determination of the fossil

material seems warranted,

Onychomys?, species

A gingle lefi lower jaw without teeth is the
only evallubie materfal from Carpinteria which ev-
idently represents the grasshopper-mouse, {Onychomys,
in the collection, It is posszible to distinguish
this jaw from Peromyscug on the basis of the well
developed coronold process as well as by the great-
er angle at which the ascending ramus mests the al-
vaolar portion of the jaw,

The specimen can be distinguished from the
lower jaw of Reithrodonteuys by the character of
the descending ramus, In Reithrodontomyg this por-
tion of the ramug is bent into a more horizontal
position than in Onychomys and ithe exireme edge is

twistsd upward leaving a depression, Woreover the
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coronoid process is less strongly developed in Rei-
throdontomys.

The ramus represents an individual of rather
large size but in this character ihe specles lles
within the range of size of Q. torridus and within

that of the subspecles 0,1, ramoua.

Peromyascuss species

Remaineg of the deer-mouse leromyscus consist
of lower jaws, usually without teeth, and two maxil-
lary fragments, one of the latter specimens bears
K1 and L2 while tine other carries only the second
molar. Due to the scareitﬁ anil incompleteness of
the material no specifie¢ determination 1s made,

The pattern of the testh iz very simple and
no accessory tubsrcles are present on any of the
molars. On the bagis of the latier character ihe
material f&oﬁ the bres deposit nay be referred to
the subgenua Haplomylomys.

Individuals of the living carpintsria iype,

P. californicus californicua and its related sub-

gpecies F.c, insignis appear Lo be distinctly lar-
ger than the fossil forms.  The subspeclas P,C.

insignis in contrast to P.c, californicus includes

individuals of smaller size, and the fossil forms
although deviating somewhat from the norm in this
character may represent the latter subspecies.

The Carpinteria asphalt species resembles also .

eremicus, another member of the subgenus llaplo~
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mylomys. At the present time 2, eremicus does not

range so far north as Carpinteria.

P. eremicus fraterculug is another subspecles
exhibiting characters close to those of the fossil
form in so far as the material permits of comparison.
However, one or two differences are to be noted,

In 2.e, fraterculug the ﬁédian anterior cusp is
characterized, in a falrly unworn tooth, by a small
1nfeld; This is entirely absent in the fossil spe-
cles or is only slightly indicaied. This character
ia notgd in some specimens of P.c, insignig aud is
absent in other specimens of the same subspecies,

The foesil spaecimens show the average angle
formed by the anterior border of ithe ascending ramus
and the alveolar border of the mandiibls to ba great-

er than in Racent individuals of I.e. fratercuiug.

The reliabllity of this character is open to quest-
ion,
are présent

Poasibly iwo species of Zerou

in the Carpinteria beds, Of the subgenera rferguyscus
has lower molars on which the accessory tuberoles

are sometimes poorly developed, 'Possibly sone of

the lower jaws found in the asphalt represent ihis
subgenus, although no accessory tubercles can be
ehﬁsrved>on any of the molars. A representative

of the subgenus Ieromygcug, namely P, maniculatus

rambeli, is found in the Carpinteria region today.
The Carpinteria fossil types may aot represent

any existing specles of Dgromyscus, and until betier
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material becomwes available there appears to be no
special reason for assigning these forms to either
a2 new or to an existing speciss.

The genus Zeithrodoniomys may be represented

in ths collection by numerous small jaws known to
belong to c¢ricetine rodents, The ramil average smalle
er than those referred to Ieromyscus although a line
of division based on size is difficult to establish.
The specimens agres c¢losely with Jaws of Relthro-
dontomys megalotig longicaudas a form which inhabits

the region about the Carpinteria deposits ét the
presenit tinme,
The principal character of gsneric lmporiance

in the mandible of ZReithrodontomys is the shape of

e descending process, To quole in part z state-
ment of the characters of this gsnus given by A.l.
Howell(1514, p 14), "Descending procesa of mandible
a broad flattened plate sirongly inflected inward,
the lower poriion iwisted inteo a nearly horizontal
poaition and ths inner margin ralsed, leaving a
digtinet depression in the ramis....” dowever,
cartain gpecies of the desr-mice belonging to iLhe
gubgenus aplomylonys show prastically the same
character, As members of the subgenus Laplonylo=-
mys are pfesent in the living Carpinteria assemllage
this character can only bz used tentatively. Ths
character of size appears to e the only stable
guide to & generlc separation, The fossil jaws

can, hovwever, in this case belong to an immature



14,

individual of Peromyscus. Future material may show
that these jaws belong to ihe harveet mice, but for
the present they are tentatively referred to Ferg-
nygcus.

Among the numerous lgolated uprer incisors from
the deposit none was found which showed the grooved

character or a size and ghape like that of Reithro-
dontomys.

Heotoma, gpseclas

The material referred to the woode-rat Hegloma
consists af one right lower jaw with °T and 15,
and sevsral isalated teeth, On the bagisg of the
small amount of material availerble an attempt Lo meke
more than s generic determination doeg not =zppear
to be justifisble, Two specleas of Neotowma are found
living in the region of Carpinteria today, namely

Neotoma intermedia of the subgenus Neolome and Y¥zo-

toma fusclipes of the subgenus Honodontomys, On the

basis of size alono the fossll jaw is cloger to

N. fuseipezs, Although differences in tooth pattern

gseparate the thres subgenera of gotoma thess charac-
ters are variable to the extent that a determinatilion
of fossil material based sxcluaively on tooth pat-
tern maj be subject to considerable unceriainty.

It is interesting to note that N, fuscipes

tuilds nouses of cticks some disgtance above the‘

ground, This habit lends further suppori io the
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hypothesis that a forest environment prevailed during
the period of existence of the Carpinteria Pleigto-

cene fauna,

¥ierotus californicus (Feale)
The fossil material representing the Californ-

ia mesdow-mouse ilicrotus californicus consists of

numerous lower jaws, parts of itwo pnlates, and sone
igsolated teeth, Ividence for the specific deter-
mination is presented by the shape of the incisive
foramina and the occlusal patiern of the teeth,
‘"he former character can be determined even in frag-
mentary specimens, On the basis of the oceclusal
pattern of the teeth the fosail Torm resembles rost
closely the subspecies l,c, californicus.

The lattser subspecies does nst now inhabit
the region of Carpinteria and its presence in the
Pleistocene would substantiate the view that a forest
eszentially similar to the Honlerey forest of today
was present in the region of Caryinteria during
the period of‘uxisteneé of the rleigtocene fauna.
Possibly certain elemenis in the mammalian assenblage
may have enjoyed a more extended range south of
Monterey than prevails at the present time.

The Carpinteris asphalt speciss has one necullar
.dharacter that none of the Recént subspecies poscesses.
fhe first internal re-entrant angle of Ml is wider

than in the living species. This character of width
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is aprarently not dve to wear. The cheracter does
not warrant subspecific separation for only two
specimens of the first upper molar are available
the collection, a number cartainly insufficient
toc demonstirate that the wide re~entrant angle is

congtant,

Leyus near californicus Grey

A jackera®wbit is repressnied by z single left

r

ramus, apparantly of an old iadividuzl. The toothe

wor
»*

row ig complate with the exceplion of ¥3, 1he spec-

.

imen is evidenlly relorable Lo the genus =8puss a8

L)'i

indicated by the large size and srazence of a long

P

diastema, 7% hag the sispe and pattern sees in the
existing s

¥o difTersnes of structiure can He ohgserved

betwaen ths fossil specimen and L. culifornicug.

The diastema seens long for the size of the indi-

an sxtremely varisvle

o]

vidual, bui the lengih 1
character and apparently has been duplicsted in

-

some oi the Tecent cpeclimens of L. californicus.

ihe specimen is referred to L. californicus

L. washingtonii kla-

mathensis is sme llgr and L. campesiris cierrae ic

which 1t regembleg in sgize.

much larger than the Carpintoris specimen,

Sylvilagus bachmeni (Vaterhouse)

Remaing of ISylvilagus from Zarpinteria are
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very fragmentary. The collection comprises several
lower jaws, portions of ithe maxillae, and isolated
teeth. In size and leﬁgth of the diastema betvween
T and 73 those specimens are distincetly mors like
Jylvilagus than like Lepus.

Two of the species of 3Jylvilagus, 3, dachmani

and 3, audubonii, are distinguished by their slize.

The former type is smaller than the latter and is
further characlerized by the straight anterior wall
of the posterior re-entrant angle of T3 and by the
less complex folds in the re-entrant angles of 11

and ¥2., A large numbder of specinens from the Carpine
teria Plelsiocene possess the charactsrs pecullar

to S. haclhnmani,

The collection containg several young or im=-
mature specimens and the separation of the two spec-
jes is not simple. In S, bachmani the third lower
premolar lacks the plication sesn in the posterior

re-entrant angle charscteristic of 3. zudubeonii,

The wall of the re-entrant angle in the Carpinteria
species i3 in some cases slightly wavy. A Recent

<

specimen of 3, audubonii shows a ¥3 having this

character although the Recent tooth is more of the
plicated type. 1In this conneciion it may be indi=-
cated that the statement by Dice(1925, p 128) that in

3. bachmani the enamel is straight or in rars in-

gtances simnly erenulated cannoi he verifled.

Recent specinmeas of 3, bachmani have been found

in which definite plications exist,
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The first and second upper molars of ithe fossil
material correspond in patiern to those of the Recent
Se bactmani. One specimen from the asphalt having
a2 size larger than the average may represent S.
audubonii. Here again the statement by Dice(13525,

p 129) that, "The enamel of the anterior edge of
the re-entrant angles of ithe firsi and second upper
molars seems noever to be more than slichtly wavy

in the &, bachmani groun, and iz usuclly = nearly

straight line” is not supported by all specimens,.
Several specimens of the Recent 3, bLachmani are
availoble in which the feolding on these tseth can
hardly be regarded as only slighlly vavy.

in size thte fossil specimens are a2il small and

fall readily withian the species 3, bachmani., the

presence of 3, audubonii is not certainly indicated.

However, a right maxillary with 23, T4, ¥1, and K2
is characterized by large size and by very well
devsloped plications on the re-entrant angle of
}¥2. In this specimen the eaamel forming the re-
entrant angle of 312 is more complicated tnan that
forming the angle of iil.

The morphological characiers possessed by the
Sylvilagus specimens from the Carpinteria deposit,
as studied in the light of structural Tsatures in
‘tha dentition of existing species of 3ylvilagus
indicate definitely that the former types are io

be referred to Jylvilagus bachmani. The preosence

of S, audubonii cannot be dafinitely shown but the
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gharp distinctions in enamel pagierm between this
species and S, bachmani is not maintalned as a re-
sult of comparisons made in the present study,
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