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SUMMARY

,Fbrty-ihree species of mamﬁ#ls are known at present from the
McKittrick tar seeps, in addition to a larger number of bird species
and:a smaller number of plant types. In the MeKittrick fossil assem-
blagé Recent or still living forms are more abundant than exbtinet
types. Since at Rancho 1a Brea the reverse is generally true, it ap-
pears that MeKittrick is a somewhat'iater accumulation. The interval
does not appear to be greater, however, than thait separating a glacial
and'inferglacial époch. Meny lines of evidence indicate that Rancho
La Bréa dates from the late rather than early Pleistocene, and there
seems 50 be good reasoﬁ for believing that this deposit is of Sangamon
age. The McKittrick‘assemblage thus agppears 1o be referable ‘o the
Wisconsin, or last glacial epoch.

Of the 49 mammalian species known at Rancho La Brea only 21 are
found also at MeKittrick. In view of the rather markéd specific diff-
erences still existing between the faunas of thé lLos Angeles Basin and
San Joaguin Valley, it seenms reasonable to assume that a large part of
the difference between the two faunas is dué to ecology rather ﬁhan
to a time factof. .Iﬁ addition, environmental conditions surrqunding
the tar seeps at the two locilities do not seem to have been exactly
alike and some of the faunal‘differences may be_due to this cause.

Judging from evidence of the rodents and plants, the late
Pleistocene climate of the San Joaquin Valley was not greatly differ-
ent from conditions still prevailing in the area. A possible explana-
tion is that the‘Coast'Ranges,then as now prevented free passage’of

moisture~laden winds over the area.

I.



. INTRODUCTION

Because of their many unﬁsual features the tar pit vertebrate
fossil occurrences of California have aroused much interest. Rancho
La Bréa is perhaps the most widely known fossil locality in the world,
while the work of Chaney and Mason (1933), L. H. Miller and A. H.
Miller (1931, 1932), and Wilson (1933)vhas_astablished for Carpinteria
a well deserved place in the literature of palasobotany and palaeson-
tology. Although numerous short papers dealing with various aspects
- of the fauna of MeKittrick have appeared in times past, the memmalian
vassemblage as a whole hés not been described, and this is the primary
purpose of the present report. While major emphasis is placed upon
the mammals, opportunity is teken to supplement the record of this
group with a brief review of the avian and floral assemblages. The
combined evidence is discussed in relation to that of Rancho Lsa Brsa
and Carpintefia, and an effort is made 1o detenmina<the time sequence
of these three aspﬂalt deposits.

In & region so topographica;ly and climatically varied as Cali-
fornia, distributioﬁ of fossil fotﬁs in both time and space must be
known before satisfactory correlations can be made. Rancho ILa Brea
furnishes an unparalleled record of late Pleistocene life of the Ios
Angeles Basin, while Carpinteris is n6%eworthy fﬁr ite record of the
plants of this period. The caves ih the mountainous northern and mid-
dle bafﬁs of the state havé furnished large and varied faunas, but

their time relations to the ter pit assemblages are difficult to deter-

mine.

1.



Due»fo its geographic position, the MeKittrick fauna is of consider-
able importance, énd fo¥ the first tiﬁs an adequate record of late Pleis~
tocené life of the San Joaqnin‘Valley is available. The information now
‘ at haﬁd seems to indicate that no very significant time difference exists
between the three asphalt fauﬁas, but a correlation of these assemblages
with those of the Californie ceves still remains as an important problem
requiring solution. Of greater importance is the correlation with faun-~
as from other parts of North Americsa and with those of the Q14 World.
When such studies are completed, the tar pit assemblages will be found
t0 possess fundamental signifigance.

S0 unlike the exiéting.fauna of California are the tar pit assem-
blages that it‘is not difficult to understand why early workers were in-
clined to regard the latter as dating from the early Pleistocene. While
abundance of extinct forms doubtlessly indicatés éonsiderable antiquity
measured in terms of years, it now appears that this criterion alone
does not necessariljﬂpoint to ah age more remdte théﬁ the latter bart of
| the Glacial Period. Gradually\is it becoming évident that the changes
which have brought sbout g0 great an impoveriéhment’in mammalian life ‘
are of relatively reqent date in the geological sense. Hardly less true
for vertebrate palasontology than for geology are Gilbert's words: "When
the work of the geologist is finished and His fingl comprehensive report

- written, the longest and most important chapter will be upon the latest

and shortest of the geologic periods.”
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HISTORICAL REVIEW

A summary of the résults of previous workers is necessary in
qrder‘to place the present study in prdper perspective.
' The first mention of vertebrate remsins from the MeKittrick re-
gion seems to have been made by Joseph Leidy (1865, p. 94), who des~-
cribed two horse teeth from the vicinity of Buena Vista Lake end referred

them to Bquus occidentalis. Additional horse material from this local-

ity was deseribed and figured bj Ieidy in 1873 (pp. 242-244, pl. 33,
fig. 1). Whitﬁey (18éo, p. 256) stated‘that Leidy's specimens were
obtained from Santa Marié 0il Springs, & locality approximately two miles
%o the southwest of MeKittrick.

kAlﬁhough Watts (1894; pp. 46-50) treated the asphaltum from an
economic point of view,‘for a period of nearly twenty-five years, no
further interest seems to have been manifested in the palaeontology of
the locality. ‘

In 1903 J. C. Merriam (pp. 288-<289, pl. 30, fig. 2), then at
the University of California, described a fraémentary lower jaw of

Canis indianensis from a locality given as Oil Springs in Tulare County.

Doubt wes expressed as to the occurrence of this find in Tulare County,
for the Asphalto area, a short distance north of MeKittrick, was at

that time known as Oil Cefion. In the seme paper Hyasenognathus pachyodon

- was described by Merriam. The type of this genus came from Asphalto
and from beds of either late Pliocene or early Quaternary age.

Two years later the same author (Merriem, 1905) described from



" the Asphalto beds a feline form now known as Ischyrosmilus ischyrus.

The Asphalto fauns served to revive interest in the loeality, but the
assemblage is not closely related to that of McKittrick.

In 1908 F. M. Anderson (pp. 32-35)’described a series of upraised
Pleistocene terraces in the McKitfrick area. Mention was also made of
extensive beds of asphalt in which were found remains of elephants,
horses, and an extinctISPecies of woif. The faunas was thought to belong
to the lattei part of the Plei;tocene period.

. Approximately seven years later Merriem invited Neil Gornwali, a
gtudent at the University of Celifornia, to reinvestigate the Asphalto
and McKi’otrickvareas. Aithough a part of the summer was spent in this
work, the‘infénmation obtéined at that time was never published.

In 1921 construction .of the TagtéMcKittrick paved highway brought
to light a fossiliferous bed of asphalt on the southern outskirts of

MceKittrick. The occurrence was reported by Merriam and Stoek (1921},

and eleven mammelian fb:ms were listed: Aemocyon dirus, Canis near

ochropus, Felis atrox, Felis near daggetti, Arctotherium near simum,

Mylodon sp., Equus occidentalis, Antilocapra? sp., Bison sp., a slenderfh

limbed cemel, and Mastodon sp. The birds were studied by L. H. Miller,
who found ten speeiés in ell, six of which are aquatiec or semi-aquatic
in habit. Shore-birds, which are rare at Rancho La Brea, appeared to
be very abundant at MeKittrick. At this time Merriam and Stock were
inelined to attribute the disgimilaritiaa between the Ranchoyla Brea
and McKittrick assemblages ﬁo environmental factors, although an ege

difference between the two deposite was considered a possible conbin-

geney.



In the following year Miller (1922) published a preliminary re-
porf on the McKittrick birds. Ai that time the collection numbered
approximately three hundred and twenty-=five specimens. Two years later
the séme authér (Millér, 1924) noted the absence of gulls at MeKittrick
and theif rarity at Rancho ﬁa ﬁrea. It was concluded that these birds
were late-comers on the California coast.

Charles H. Sternberg began collecting at MeKittrick in 1925 and
coﬁtinued hie excavations until 1927. During this time most of the ma-
terial now in the collections of the California Institute of Technology
was ohbtained. An interesting account of his work is to be found in the
book "Hnnting Diﬁosaurs"A(Ste?nberg, 1952, PP+ 242-252).

In 1925 L. H. Miller (pp. 307-326) published énother important
baper on the McKitt:ick birds. This }eport was based on a study of ap-
proximately one thousand specimens, representing thirty-four species.
Of these eighteen were agsigned to living species, while four were re-
ferred tentatively £0 £oﬁms still extant. Seven types were not speci-
fically determined. Three speqies were . thought to be extinet, while
two were found to live no longer in the regioh, Remains of water birds
were stated to outnumber those of land forms approximately two to one.
Ducks and shore birds predominated. Migretory species Wefe thoughtwio
form a larger percentage of the fauna than at Rancho La Brea. No evi~
dence was found of gulls, divers, steganopods, night herons, condors,
and amall vultures. The golden eagle appeared to be the most abundant
species. A8 a whole the bird assemblage was fegarded a8 indicative of

a marshy country with water only in small end shallow bodies, but not in



i true lakesw‘ Miller suggested that the avifauna might indicate a somewhat>
later age than the‘Rancho La Brea and Fossil Lake assemblages.

During the same year Stock (1925, ppe. 202-203) published & mono-
graph.on the gravigrade edentates. In this work the 1921 memmalian
feunal list was expanded by éddition,of Paxidea sp. The proboscidean
formerly'descfibed as ﬁéstodon gp. was listed as Mammut near americanum.
Considersble emphasis was placed upon.the thenlexisting absence of
Smilodon from the MeKittrick loeality, and afsenée,of-the slender-limbed
camel at Rancho ILa Brea. The camel was thought t0 be generically dis-
tinet, and closely.related to Lama. It was concluded from evidence fur-
nished by the biids and ﬁammals that the conditions of life during the
Pleiétocené were different at Rancho:La Brea and McKititrick. Possibility
of an age difference between the two faﬁnas, however, was not considered
as out of the question.

In a peper by Merriam and Stock (1925), the faunal list was en-
larged by the,additioﬁ of»Camelogs sp, In the same publicétion (Merriam

and Stock, 19254) the slender-limbed camel was described as Lema stevensi.

>Two years later Stock and Furlong (1927) announced the discovery
in the MeKittrick ter seeps of a musk-ox-like animal, which they ten%a-

tively referred to Preptoceras ginclairi. At this time these authors

were inclined %o believe that faunal differences between Rancho La Brea
and McKittrick could not wholly be accounted for by geographic separa-
tion. Consequently, the two asphalt occurrences could hardly be contem-
poraneous.

During the same year Hey's (1927, pp. 197-199) comprehensive work



" on the Pleistocene vertebrates appeared. The 1925 mammalian and avian
fauhal‘lists were reprinted, and the combined evidence summarized. Hay
coneluded that any differences between Ranchq Ia Brea and MeKittrick
must ﬁe due to environmental_factors, for.in the opinion of that author,
both ére of Aftonian age.

In 1928 Stock (pp. 25-27) deseribéd some fragmentary peccary re-~
mains from the MeKittrick asphalt, and referred them to Platygonus near

compressus. In the same publication (Stock, 1928A) Lama stevensi was

designated the type of a new genus, Tanupolama. '*Gamalus anericanus
from the Pleistocene of Hay Springs, Nebraska, was found to be referablé
to the new genus. |

.The faunal list was still further ex?ended in 1930, when Furlong

(pp. 49-53) described Capromeryx minor from McKittrick.

Two years later Merriam and Stock (1932, pp. 225-226) made im-

portant additions to the McKittrick Felidase. Smilodon californicus was

recorded from the locality for the first time; while mention was made of
8 wildecat, but without specific designation, The McKittrick puma was

compared with Felis bituminosa and Felis daggétti, and the conclusion

reached that it is more closely related to the latter. It was observed,
moréover, that the larger cats in the MeKittrick collectiqns do not
dominate in numbers ﬁhe puma and wildeat to the extent seen at Rancho
La Brea. The suggestion was made that in the MeKittrick fauna, Felis
atrox may have’outnumbered‘Smilodon.

In 1934 V. L. Vander Hoof (p. 332) published a brief account of

the geology of'thg MeKittrick fossil occurrence. It was pointed outb
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t that the taﬁ seeps have their origin in fissures which cut the under-~
lyihg oil sands. Alternate banding of tar and alluviﬁm was interpreted
as due to seasonal changeé in temperature. It was thought that in summer
the tér becomes fluid enough to spread over relatively large areas; while
the winter rains were considéred sufficient to wash in large quantities
of alluvium. A seguence of one hundréd and eighty bands was counted and
plotted. 'A'corrélation with the tree ring and varve chronologies has
been attempited, but this part of the study has not as yet been published.
{ One year later another paper by L. H. Miller eppeared (1935).
In this important contribution to thé'McKittrick avifauna a céllection of
three thousand spécimens-was described. This assemblage was obtained
from a locality on the south side of the Tafp-MbKittfick highway, and ap-
proximately one hundred‘feet from the'original excavations on the opposite
gide of the gQad. The avifauﬁa from the new locality was found to pres-
ent some mafked contrasts with assemblages described in earlier papers.
In the assemblage from the south side of the highway, aquatic end semi-
aquatic flesh-eating birds were found to predominate. In Miller's opin-
ion the difference between the two McKittrick avifaunas is not to be’
attributed to a timg fector, but o differencé in environment. The lo-
.cality on the north side of the road was thought 0 mafk the sho:e of a
large lake; while the occurrence one hundred feet to the south was
conjectured to have been mainly dry land. The striking similarity‘of
the avifauna from the south side of the highway to that of Rancho 1a
Brea was noted.

During the same year Ross (1935) proposed the name, Anabernicula,
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' for a new genus of pigmy goose from the MeKittrick asphalt. One of the
two‘"pigmy geese® from Rancho La Brea cited as Branta? sp., and two

specimens from McKititrick formerly referred to Chen hyperborea were

assigned to the new genus. Branta minuscula from the late Pliocene or

early Pleistocene of Arizona was found to be very close to Anaberniculs.
Howard (1936, pp. 34—35) has since demonsirated that Rossts

gpecies and Branta minuscula are the same. However, this author is

also of the obinion that the Arizona materiasl represents a new genus.

Anabernicula gracilente Ross thus becomes a synonym of A. minuscula

(Wetmore) .

By 1935 seventeen-species of mémmals from the McKittrick asphalt
had either been listed or described, in addition to a larger number of
birds. The general similarity of the>faunalto\that of Rancho La Brea
ﬁas recognized, and outstanding dissimilarities were attributed to
either environmentsl factors, or to a time difference between the two
/assemblages;

The present study deals mainly with the memmals. Zvery effort
hés besn made’to complete the study of this group in so far as it is
represented in collections now available at the California Institute
of Technology and the University of California, but thé rodents in the
latter collection have not been carefully examined; This part of the
fauna is being studied by J. W. Paxton, who plans to publish a report
in the near fubture. Continued collecting in future may bring new forms
to light, so that no cleim to finality is made in this report on the

fossil mammals. A considerable number of bird bones still awaits study,



| as doeé also a small assemblage of insects. Some fragmentary plant
materiél is likewise available. The present paper is in many respects
" a synthesis, but in addition to the new species that is deseribed many

forms are listed from the area for the first time.



GEOGRAPHIC SITUATION AND EXTSTING PHYSICAL GONDITIONS
IN THE MbKITTRIGK AREA CONTRASTED WITH THOSE AT
RANCHO LA BREA

48 is shown in plate 1, MbKittriék is located épproximately,
one hundred and twenty miles north and slightly west of Los Angeles.

The fossil déposit is situated in the foothill; of the southern Cali-
fornia Coast Ranges near fhe southwestern border of the_&én Joaquin
Valley, an almost featureless plain WhichAoccupies the eﬁtireVCentral
portion of the state. To the south the Tehachapi and San Gabriel Moun-
tains effectively isolate the region from the Los Angeles Basin and

the Rancho La Brea area; while to the east the Sierra raise a formidable
barrier between fhe Sen Joaquin Valley end Great Basin.

Rancho La Brea 1s located in tﬂe northwestern part of los Angeles,
and nearly three miles from the steep soﬁthern front of the Santa Monica
Range. The Los Angeles Plain, in which this debbsit is situated; is an
area slmost as featureless as the San Joaquin Valley. Since during the
period of fossil aeeumulation configuration of major relief features was
probably similar to that of the present day, it seems reasoéable to
infer thaﬁyat that time climatic and life zones were also similarly
demarcated.

The Temblor Range which rises just to the west of MeKittrick, is
a broad belt of rugged upland country very similar in general sppearance
to the Santa Monica Mountains in the vicinity of Rancho La Brea. 1In

summer these heights are somewhat cooler than the surrounding lowlands,

while in winter the summits are often snow-covered. It is worthy of
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'note, however, that’snow is more frequent and somewhat more abundant
on the Temblor than on the Santa lMonica Range.
By Virtuevof ite geographic position, the Rancho La Brea area
»enjoys‘an almost mediterranéan climate. The rainfall is light, and is
almost'eompletely confined to the winter months. Fog is common on the
slopgs of the Santa Mbnicas, and in thé Ios Angeles Basin.
| The climate of the McKittrick area, on the other hand, is

somewhat more of a continental type, forlwhile this afea is likewise semi~-
arid, the summers are hotter and the winters colder than is usual in the
Ios Angeles district. It is difficult to estimate the effect e period

of glaciatlon might havevﬁpon the climatss of the two areas, and while
fuller discﬁssion must be left to a later page, it seems reasonable to
aséume thatvthe/MCKittrick area was more noticeably affected by such a
change than the Los Angeles region. Could this inference be proved, it
might be possible yo state with greater definiteness than is now possible,

the time relations of the three asphalt faunas.
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EXISTING LIFE OF THE MeKITTRICK AND RANCHO LA BREA AREAS

In unéultivafed»areas both the San Joaquin Valley and Los Angeles
Baéin'support a sparse growth o: vegetétion of =& semi;arid type. The
Santa Monica Mouﬁtains, however, are covered by a substantial growth of
brushy plants. On the crest and soﬁfhern slopes chaparral is so dense
as to be almost hmpenetrablee‘ Some areas are covered with grass, sage,
blgck walnut, and osk. The béﬁtoms of the deeper cénons are heavily
wooded with osk and a variety of shrub-like undergrowth. Occasional
sycamores are present. The Temblor Range, on the other hand, supports
only a sparse vegetation of brush ané occasional stunted trees. This
observation is of interest 'in that, aé will be seen in later pages,
there is evidence that during the period of fossil accumulation the
Temblor Range wes covered by a somewhat heavier growth of vegetation.

The Atriplex belt of the San Joaquin Valley does not at present
extend into the region of MCKiftrick. ‘This plant, however,‘is Tound
at slightly lower altitudes and within a few miles of the fossil deﬁosit.
Since distribution>of.Atriglex seems to exercise an imp§rtant influenceh;
(upon distribution of passerine birds and rodents, this fact is of con- |
siderable significance.

Although Man's occupancy of both areas has disturbed considerably
the native animal life, information is not lacking as to at least some
of the original faunal features of these regions. The wildecat still

lingers in less frequented spots of the Santa lMonica Mountains, while
the Mexican jaguar has been reported by Indians as having been seen in

the Temblor Range.‘ The fauna of the San Joaquin Valley is essentially



fhatvof a semi-arid plain and is characterized by an abundance of
kangafoo,rats of %he'genus Dipodomys. Despite the relative dryness of
the region, the marshes offBuena}Vista Lake are still a févorite retreat
for ducks and other water birds. A4s will bé seen in later pages, similar

conditions may have existed in the McKittrick area during late Pleisto-

cene time.

16.



TARBIE 1~ Recent mammelian fauna of the McKitﬁrick ares

17.

Temblor Range San Joaguin Valley

TALPIDARE

Scapanus latimus occultus Grinnell :{ Scepanus latimus oecultus Grinnell &
& Swarth (Southern Calif. Mole) s Swarth

SORICIDAE

Sorex ornatus ornatus C. H. Merr- Sorex ornatus ornatus C., H. Merriam |
iam (4dorned Shrew) : '

i Sorex ornatus relictus Grinnell
: {(Buena Vista Lake Shrew)

VESPERTILIONIDAE

Myotis yumenensis sociabilis H. W. :

Grinnell {Tejon Yume Bat) :

Myotis subulatus melanorhinus : Myotis subulatus melasnorhinus
(C. H. Merriam) (Black-nosed Bat) (C. He Merriam)

Eptesicus luscus (Peale & Beauvois)

Eptesicus luscus (Peale & Beauvols)
- (Large Brown Bat) ‘

Nycteris borealis teliotis (H. Allen)
(Western Red Bat)

% B8 se ®5 as @ s e

Nycteris cinerea (Peale & Beauvois) : Nycteris.cinerea {Pesle & Beauvois)
{Hoary Bat) .

Corynorhinug rafinesquii intermed- : Corynorhinus rafinesquii intermedius
ius He. W. Grinnell (Intermediate : H. W. Grinnell

Lump-nosed Bat) S :

Antrozous pallidus pacificus : Antrozous pallidus pacificus Ce Ha

" Cs He Merriem (Pacific Pallid Bat) : Merriam

MOLOSSIDAE

Tadarida mexicana (Saussure) Tadarida mexicana (Saussure)

{Mexican Free-tailed Bat)

e an e

Bumops perotis californicus (C. H.
: Merriam) (Calif. Mastiff Bat)



18,

TABLE 1~ Continued

URSIDAE

Ursus tularensis C. H. Merriam :
(Tejon Grizzly) . :

WUresus colusus C. Hes Merriam
: (Sacramento Grizzly)

PROCYONIDAE

Procyon lotar psora Gray (Calif. ¢ Procyon lofar psora Gray
Coon) ‘ s

MUSTELIDAE

Mustela xanthogenys xenthogenyse
Gray (Calif. Weasel)

Lutra canadensis brevipilosus

Lutra cenadensis brevipilosus Grinnell
Grinnell (Calif. River Obter) '

Spilogale gracills phenax C. Ho Mor=
riam

Spilogale gracilis phenax C. H.
Merriam (Calif. Spotted Skunk)

Mephitis mephitis holzneri Mearns Mephitis mephitis holzneri Mearns
(Southern Calif. Striped Skunk) -
Taxidea texus neglecta Mearns
(California Badger)

Taxidea taxus neglecta Mearns

S5 6% S5 S6 RS B4 9n B3 BB Bs B s B 8 b

CANIDAE

: Vulpes macrotis mutica C. H. Merriam -
: (San Joaquin Valley Kit Fox)

Urocyon c¢inereoargenteus californicus
Mearns

Urocyon cinersoargenteus califor-~
nicus Mearns (Calif. Gray Fox)
Canis lstrans ochropus Kechscholtz i Canis labtrens ochropus Eschscholiz
(California Velley Coyote)

s 8% ®s 8% B% s

FELIDAE
Felis concolor californica May H
{Calif. Mountain Lion) :
?Felis onca hernandesii (Gray) :
(Mexican Jaguar) :
Iynx rufus californicus Mearns :

(California Wildcat)
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TABLE 1~ Continued

SCIURIDAE

Citellus beecheyi beecheyi (Richard-
son)

Citellus beecheyi beechayi (Rich-
ardson) (Beechey Ground Squirrel)

. Citellus beecheyi fisheri (C. H.
Merriam)

Citellus beecheyi fisheri (C. H.
Merriam) (Fisher Ground Squirrel)

Ammospermophilis nelsoni nelsoni

Ammospermophilis nelsoni nelsoni
{Ce H. Merriam)

(Ce Ho Merriam) {Nelson Antelope @
Ground Squirrel) :
Rutamias merrismi merriami (Allen): BEutamias merriami merriami (4llen)
{(Merriam Chipmunk) ‘

GEOMYIDAE
Thomom&s'bottae‘ pascalis C. H. Thomomys bottae pascalis C. He. Merriam
Merriem (Fresno Pocket Gopher)

s oo

Thomomys bottae ingens Grinnell
(Buena Vista Lake Pocket Gopher)

Thomomys bottae disboli Grimnell -
(Diablo Pocket Gopher)

s ar as o 89 o>

HETEROMYIDAR

13

YPerognathus longimembris longimembris

Perognathus longimembris longi-
(Coues) -

membris (Coues) (Tejon Pocket
Mouse)

?Percgnathﬁs inornatus neglectus

Perognathus inornatus neglectus Taylor
Taylor (McKittrick Pockebt Mouse) .

s 55 8% 8% se ms

Perognathus inornatus inornatus : Perognathys inornatus inornatus C. H.
Ce He Merriam {(San Joaquin Pocket : Merriam
Mouse) " -

Perbgnatb.us californicus ochrus
Osgood

Perognathus celifornicus ochrus
Osgood (Kern Calif. Pocket Mouse)

#s Or 95 as es gy

Dipodomys heermenni swarthi (Grin-: Dipodomys heermanni swarthi (Grinnell)

- nel) (Carrizo Plain Kengaroo Rat)

Dipodomys heermenni tularensis
(Co H. Merriam)

Dipodomys heermemni tularensis
{c. He Morriam) (Tulare Kengaroo
Rat)

Dipodomys ingens (C. H. Merriam) Dipodomys ingens (G. H. Merriem)

{(Giant Kangaroo Rat)

2% as Bv 6F S5 20 o8 a* .m»



TABLE 1- Continued

s o0 s

Dipodomys nitratoides nitratoides
C. He Merriam (Tipton Kangaroo Rat)

Dipodomys nitratoides brevinasus
Grinnell (Short-nosed Kangaroo Rat)

GASTORIDAE

Castor canadensis subauratus Taylor
(Golden Beaver)

CRICETIDAE

onychomys torridus tularensis C.
H. Merriam (Tulare Grasshopper
Mouse)

Reithrodontomys megalotis longi-
caudus (Baird) (Long-tailed Har-
vest Mbuse)

Peromyscus californicus califor-
nicus (Gambel) (Parasitic White-
footed Mouse)

Peromyscué maniculatus gembelii
(Baird) (Gambel White~footed
Mouse)

-Peromyseué boyleii rowleyi (Allen)
- (Rowley White-footed Mouse)

Neotomsa lepida gilva Rhoades
- (Benning Wood Rat)

Neotome fuscipes simplex True
(e jon Wood Rat)

Microtus californicus kernensis R.

Kellogg (Kern River Meadow Mouse)

B8 8% A 2% BF 66 64 BE B SP S5 e g

s 8P 85 ee 60 se s Ss s

8% 35 s B¢ As 83 ae

Onychomys torridus tularensis C. H.
Merriam

Reithrodontomys megalotis longicaudus
(Baird)

Peromyscus californicus californicus
(Gambel)

Peromyscus maniculatus gembelii
(Baird)

=

Peromyscus boyleii rowleyi (A4llen)
Neotoma lepida gilva Rhoades‘

Neotoma fuscipes simplex True

Microtus californicus asstuarinus
R. Kellogg (Tule Meadow Mouse)

Mierotus californicus kernensis
R. Kellogg

LEPORIDAE

Iepus californicus californicus
Gray (Calif. Jack Rabbit)

Iepus californicus richardsoni
Bachman (San Joaquin Jack Rabbit)

.
.
.
.
.
.
.

Iepus californicus californicus Gray

Lepus californicus richardsoni
Bachman

20.
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TABLE 1~ Continued

Sylvilagus auduboni vallicolae : Bylvilagus auduboni vallicola
Nelson (San Joaquin Cottontail) : Nelson

Sylvilagus bachmeni bachmani ‘Sylvilagus bachmani bachmani
(Waterhouse) (Calif. Brush Rabbit): (Waterhouse)

CERVIDAE

Cervué nannodes C. He Merriam Cervus nannodes C. H. Merriam

(Dwert Elk) ' » ' '
Odocoileus hemionus californicus
(Caton)

Odocoileus hemionus californicus
(Caton) (Calif. NMule Deer) :

ANTILOCAPRIDAE

Antilocafra americana americansa : Antilocapra americena smericana (Ord)
(Ord) (Prong-horn antelope) :

~ BOVIDAE

Ovis canadensis nelsoni C. H.
Merriam (Desert Bighorn)

Faunal list from Grinnell (1955).
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© GEQLOGIC RELATIONS OF THE MeKITTRICK BREA DEPOSITS

The geology of the MeKittrick erea has been discussed by Arnold
and Johnson‘(lglo, PP lld-lié; ple l); Pack (1920, pp. 20-61), and at
a later timefbyFCunningham and Kleinpell {1934, p. 799, rig. 4)., 4s is
generaliy true for the'soﬁthérn Galifornia Coast Ranges, both the strati-
gfaphy and structure are complex. Indeed, the structure of the MbKift-
rick-sunset oilfield is so involvgd that it is diffieuit to find two
geologists familiar with the areaiwhﬁ are agréed as to details. Iﬁ not
a few ins%éﬁces even points of major importande are still under debate.
In the present discussion only the broader features of tha geology are
treated for the purpose‘df determining the principal physical events of
late_penozdic,and early Queternary time.

'The MeKittrick formation since its deseription by 4Arnold and
Johnson has been subdivided into the Etchegoin énd Tulare fdnmatiohs
(Pack, 1920, pp. 44-52). The'uﬁper Etchegoin may be early Pleistocene
" in age, but the consensus of opinion seems to bévthat these beds belong
in the late Pliocene (Merfian,IQISA,pp. 40-53). The lower part of the
Tulare is likéwise regarded asklate Pliocene by meny geologists, but the

upper part of this fbrmatioh is usually considered as early guaternary.

(o
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Figure 1 -- Generalized structure section of the MeKittrick-Sunset
0ilfield in the vicinity of the fossil occurrence. Horizontal scale
approximately 2 inches = 1 mile. -The fossil vertebrates were found in
the alluvium indicated near At. - After Gester.

Folding movementsAhéve affected the Tulare, and this diastro-
phism wqﬁld thus appear %o be an early to middle Pleistocene event.

The flat-lying thrust shown in figure.l ﬁas often_ﬁeen disputed by
geologisté, but all seem to be agreed that an important line of disloca-
tion crosses the area. Many have postulated an almgst vertical thrust.
In eny event, this fracture is still ective as is evidenced by freg-
uently recurring offsets of the Taft-MeKititrick highway where it cross=-
a8 this zons.

Anderson (1908, pp. 32-35) described a series of upraised Pleis-
tocene terraces in the MeKittrick region. These benches extend along
much of the southwestern border of the Sen IoaquiﬁJValley. Their ele-
vation varies from twelve hundred to fifteen hundred feet above sea~
level, or approximately eight hundred to one thousand feet above the
floor of the valley. Their age is difficult to determine precisely,
but since at least one of them cuts the Tulare, the periocd of base-

leveling must heve extended into the early or middle Pleistocens.
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“"Some of the terra;es ﬁay be older, however.

The foésiliférdus breavrests upon one of these terraces with a
pronounced unconformity ﬁetween it and the older beds. The history thus
recofded seems to impl& an/early to middie Quaternary period of folding
folloWed by erosion that resulted in formation of terraces. This was/
followed by outﬁouring of tar and renewed uplift. ¥hich of these events
occurred first is difficult to determins, /and it is possible that they
were concomitant. During this period the McKittrick Pleistocene verte-
brates Were‘entombed. Consequently, from the geology of the region
it would appear that the fauna cannod be older than middle Pleistocens,

and it is probable that it is somewhat younger.



OCCURRENCE OF THE McKTTTRICK FAUNA

pil seepe inlverious stages of oxidation are not uncommon in the
petroleumrproducing‘belt.of the southern Sen Joaquin Valley, and are men=-
. tioned or illustrated in nearly all reports on the ares. Although verte-
brate remains have been reported from the McKittrick area since the time
of the Civ1l War there is no reliable evidence that any of the sarlier
finds came from the seme horizon as the fauna which forms the basis of
this paper. |

The seeps in question occupy & narrow zone of some five miles in /
length just southwest of the village of McKittrick. 4As is shown by
figure 2 , the brea belt actually consists of a more or less conbtinuous
zone of local seeps, which in their general northwest trend are parallel
to the exis of a major anticline, and it seems quite certain thet the oil
has found access to the surface along tension crecks in the axis of this
fold. This conclusion is substantiated by exposures in certain of the
; gullies cut through the surface layer of hardened petroleum. In these
excavations dikes of asphalt, which form the feeders of the surface flows,
are expoeed. |

Mest geologists who have studied the area are of the opinion that
the original source of the oil is the diatomaceous Maricopa (Monterey)
shale, and that at a later time the hydrocarbons migrated into the porous
‘overlying sendstones of the Etchegoin and Tulare formations. In the
MeKittrick producing distriet it is generally egreed that the Upper Etche-

'goin is the principal reservoir rock. Since the anticline which forms

the structursl trep seems to be in the main posi~Tulare in age, the history

25.
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'of the flows ma& be outlined as foilows.

| Either coﬁtgmpoianeously or slightly later than the folding which
arched the Tertiary and early Quaternary sediments, oil migratéd from
~the underlying shale iht§ the‘poroﬁs overlying sediments. cohfemporén-
eously.W1th.the’folding tension cracks formed along the ciest of the
anticline, and it was alqng,these fissures that the oil reache& fhe sur-
face. bﬁrom the existing distribution of the seeps, it éeems probabie
thaet none of the fissuresvare vérj extensive laterally, and that the al-
most cohtinuous belt of breg is sctually due to coalescence of numefous
individual seeps of slightly different ages rather than to one large flow.
V. L. Vander Hoof has informed the writer that during his many visits to
the area, he has observed that old seeps often become active after en
unkndetpefiod of quiescence. It seems reasonsble to assume that such
, was also the case from the earliest inception of the fissures, so thét‘
the brea belt raﬁher fhan constituﬁing one definité horizon actually may
represent g complicated sequehce of events extending from_middlp to
late Pleistocene time down into' the présent.

Dﬁring‘late Pleistocene time sedimentation wes active in the

area, and as the oil'ieached the surface and spread out in sheets of a
fraetion of an inch or so in thickness it became intercalated with clay,
sand, gravel, and wind-blown material. The resulting product is a fudely
“strafified material consisting of fine and coarse sediments more or less
uniformly saturated with petroleum;. The uppef layexrs which contain a
Recent vertebrate fauna seem to be somewhat better sitratified than the
lower levels which contain the Pleistocene vertebrates. Vander Hoof

(1934, p. 332 ) has interpreted stratification of the brea deposit



‘&g a form of varves. As is mentioned on page 10 of this paper, this
authof cdnteﬁds that it was mainly during the summer months that the

oil became fluid enough to spread over large areas; while the winter

rains carried in most of the;clastic material. This conclusion may well

be correct, élthoﬁgh correlation with other areas, or even between iso-
lated exposures within thé seme area, seems. to bg a difficult matter.
From the above it will be seen that while MeKittrick is often

spoken of és a tar pit feuna, conditions of accumulation must have
been quife different from thbée at Raqcho ILa Brea. At the Los Angeles
locélity deep pools of liquid oil seem to have existed at the surface
(Stoner, 1915, pe 392), aﬁd‘thése were not only responsible for preser-
vation of fossil remains, but for entrapment of.the cregtures as well.
At the MeKittrick locality it séeﬁs~improbable that the seepé could
have had much effectiveness as traps; the principal function of the
oil seems to have been as a preservative. As will be seen on a later
pége, this infefénce is fully substant;afed by the constituency of the
fossil fauna. | ‘ |

Vertebrate rgmains are found at several localities in the MeKit-
trick oil seeps, élthough ali but oné, which is locéted on either side
of the Taft-McKittrick highway, seem to be Recent or sub-Recent acecumu-~
lations. The P‘leist.ocené deposit is situated in the N.E. 1/4, N.E. 1/4
- of section 29, T. 30 S., R. 22 E. measured from the Mount Diablo base
line end meridien. The locality on the northéast side of the road is
known as the University of California locality 4096; whiles that to the
southwest is University_of Caiifornia locality 7139. Locality 138 of

the California Institute of Technology comprises essentiaslly the same

a7.
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'a:ea‘aS'U.<C; locality 7139.

vAj this lbcaiity:the seeps range upward of ten feet in thickness
and rest upon the Senta Margerita and McKittrick formations. Approxime-
teiy‘ohe mile to the northwest an extensioh of the game flows overlie
the alluvium of McKittrick vaile&. As is shown by plate 2 the upper
surface is quite irregular, but £here'éeem5'to be very little evidence
of erosion of the petroliferous material s1nce it was laid down. The
lower surface is likéwiSe quite:ifregular, and numerous shallow pipes
or depfessions which are filléd with brea were found to extend down
into the underlying sedimsnts.‘ One of the lafger'of these pipes is
shown by plate 21', and in all cases as this illustration demonstrates,
the pockets_nérrow towar@ the bottom. The diemeter varies from a few
inches ﬁo seﬁerai feet. Sternbefg {1932, pp. 244~245) recor&s a depth
of seventeenlfget fqr one éf these.pecuiiar features. In these pockats
numerous rodent rgméins‘were f&und, and occasionally larger animals as
well. fhe origin Qf these pockets ié‘a matter of doubt, bqt it seems
\ reasonable thﬁt some of the smaller pipes may be tar-filled rodent bur-
rows; while -the larger openings méy represent ancient pot holes subse-
qyently filled with asphalt. This conjecture is sdbstantiated by other
features of the occurrence, for from the greater than average thickness
of the tar bands at this locality and the uncommon thickness of thé
' brea itself, it appears that the fossil locality may have been the site
of a rather broad and shgllow stream valley. Ab any event, the pipes
seen in. the MeKittrick brea‘bear only a superficial resemblance to the

pits of Rancho La Brea. In case of the former the pockets definitely
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aterminate in‘a clay iayer, while in the latter inétance, the bottom
has nevéf ﬁeen réacﬂed by_qparrying operationg., At MeKittrick the oil
seems ﬁo have sesped down into thé pockets, while at Rancho La Brea the
pipes fepresent the fissuréélalong which the petroleum seems To have
risen to the surface. | |

On the upper surface of the brea, dense accumulations of Recent
animals formed é laYer a feﬁ inéhes td:a;fewvféet iﬁ thickness. Below
this iayer the Pleistoeené fauna was found in considerable abundance.

* Carnivores and herbivores wére mixed indisériminately throughout the
mass, and Whiie most‘of the skeletons wéra—dismémbefed ‘artieulgted re-—
mains and a Tew almost complete skeletons were found. This is in con¥
trast with Rancho La Brea, where differential motion of the matrix dis-
j01nted much of ‘the skeletal.material. '

The brea does not: photograph well and plate 2 ,ggives,only a
vague 1mpression of the enclosing material. From the generalized sketch,
however, (figure g) it is possible to form some idea of its inner com-
| plexity. It is difficult to interpret such intricaﬁe sedimentéry strue- |
~ tures as those shoﬁn in this illustration, but only two explanations
seem plausib;e. As‘mentioned above, the locality may mark the site of
an‘old stream valley, in Whieh case intérfingering of clay, coarse clas-
tics and asphalt is due to cut and £ill of the stream, which mey have
- operated in conjunction with intermittent outpouring of petroleum. ‘On
the other hand, the fossil avian fauna indicates that the locality was
also near the shore of a body of standing water. Repeated advance and

recession of the shore line might also produce the effects observed.



- A combination of both is not ineoncelivable.

Figure 3 -~ Generalized sketch of southwest wall of excavation.
Nodules indicated are chert. Black and white areas rudely stratified
asphalt and clastics. Meammal and bird remains wers found in all
types of sediment, but were particularly ebundant in the area on
the upper left. From a sketch by Chester Stock.

During excavation care was taken to separate the obviously Recent
material found in the upper layers from the underlying fossil ﬁateri&l.
It might also have been possible to zone the fossils according to strati-
graphic level. This, however, was not attempted, and it cannot be said
with assurance that all of the Recent and sub~Recent materiasl was sepa-
rated from the Pleistocens accumulation. This is especially true for

the smaller mammals. However, there seems to be no good reason for



: assuming thét the collections now at hand rebresent more than a fraction
of Pleistocens time,“although it is probable that the time span represen-
fad by them is somewhatilqnger than a single glacial or interglecial
epoch; o | N

" At present the fossi;“locality is approximately one thousand feet
above sea-level, or nearly seven hundred feet above the level of Buena
Vista Lake; Furthermore, if the existing topography corresponds even
roughly to that of the late Pleistdcene, it would not be possible for
heavier rainfall alone o have brought into existence a lake at this
elevation. Such a body_of water would flood most of the San Joaquin
‘Valley,‘and there is no évidence of é lake of these dimensions. Accord-
ing to Blake (1856, p. 193 )'"theigrgatef part of Tulare Valley

was formerly  submerged by a broad lake." This water body could hardly

3l.

have extended into the McKittrick area, and there is no reason for assum-

ing that it was a remnant of a Pleistocene lake. Conseguently, it seems
necessary to conclude that the ancient lake at McKittrick had some
,physiographic or structural cause. Since it is known that the region
is still tectonicallyvactive, it does not seem unreasonable to infer
that uplift and erosion subsequent to fossil accumulétion brought about
extinetion of the lake. This inference has an important bearing upon
interpretation of tﬁe fossil assemblage, and will be developed more
fully on & later page.

In review then, the McKittrick brea forms a definitely stratified
layér which rests_with-uﬁgénfonmity upon folded Tertiéry and early Pleis-~

tocene sediments. No continuously-baited traps such as those which ex-



isted at Rancho La Brea seem to have been present at MeKittrick, and
this appears to have been an important factor in bringing about some of
the faunal features in which the latter occurrence contrasts with the

former.
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PRESERVATION OF FOSSIL REMAINS

As in \the case ‘of Rencho La Brea, the MeKittrick fossils are thor-
oughly:saturated with bitumen, which has penetrated into sinuses of skulls
and the marrow cavities of -the long’bones. Asgide from the dark-brown to
black color imparted by the bitumen, the osseous material has remained
unchanged. All skull openings are filledryith sand and tar, which has
carried into these cavities the remainé of rodents end other smell memmals.
Surfage markings which show the coufses of nerves snd blood vessels, sl-
though occasionaily preserved, are not so common &s in the Rancho Ie Brea
material. Pit wear (Sﬁock,‘lQSO, p. 27) and tooth marks of rodents (Stock,
1929) so often seen on bones from~Rancho La Brea, are rarely encountered
_on épecimens from McKittridk. Absence of pit wear is pérhaps explained

by the surficial nature of the MeKittrick tar seeps, which may have pre-
vented differentiel motion of the hatrix; while presence of large bodies

of standing Wa@ér may have preventeq'incursion of rodents.

| An interesting difference in‘staté of preservation.qf the MeKittrick

and Rencho La Brea bones has been brought o thé writer's attention by

V. L. Vander Hoof. In bones from Rancho La Brea nearly all lacunae are
completely filléd with tar; while in osseous material from MeKittrick these
canals often are either entirely free from hydrocarbons or only partially
saturated by this substance. Whether less_thorough saturation of the
McKittrick bones is to be attributed to their more recent burial, or to
'somé unknown difference in character of the oils, remains an open question.

Two types of sbaining are observed: one of an intensely black color
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and almpsﬁ vitfeous lustre, the other of a light to dark-brown shade
and wax~like appegrancs. Nearly all rodenis and lagomorphs from mmR1t—
‘trick show the first type of preservation; while the second type is
usually exhibited by reﬁains of lavger mgmmals.‘ Since the rodents and
iagomprphs were in the main collected from somewhat higher levels than
the larger forms, it suggests that the first type of preservation indi-
cates a relatively recent age for the small mammals. As indicated on
pages 30~-31 s there are other reasons for believing that a part of
the MeKittrick rodent and lagom@réh aésemblages is Recent or sub-Recent
invage.

Compared with Rencho Lé Brea nea;ly all mammalian material from
McKiﬁtriék is poorly preser%ed. Perfect skulls are rare, and érti-
culated elements are seldom found. This is to be attributed perhaps
to the chaiactar of the MeKittrick seeps. JA4pparently only in rare
instances were enimals actually engulfed by the tar. In a majority of
cases preservation mey heve depehded‘upoh’chance contact of petrolsum
w;th oéseous material. Consequenﬁly; oonsiderable decay may have oc=-
curred prior to their saturation by the hydrocarbbns.

The“rélatively poor state of preservation of memmalien remains
is in marked contfast with the very perfect presefvation of the avi~-
fauna. According to Miller (1925, Do 308) the MeKittrick birds are
better preserved than thosé of Rancho La Brea. To gquote from this
author;:-

*The matrix snd immediate entombment are not seen to differ in

any degree from these same Tactors at Rancho La Brea. sss.. Iurther-

more, the factor of weathering was largely eliminated, so thalt specimens
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not brok@n'byvdifferential motion in the ﬁatrix have the most minute
characters‘of the bone beéutifully preserved. For some reason not
clearly evident, the'épegimens are more fragile than those from Rancho
La Brea. A difference in.compositiénrof the oil is presumed to be the
factorvrésponsible, since the ﬁahrix appears more frisble and of
lighter brown color than the darker, more tenaclous asphalt of Rancho
La Brea.®

Why bird remains frdm‘MpKittrick should be better presefved
than those of the memmals is not clearly evident. Perhaps relatifely
small forms as birds were complefely covered by the'limited amount of
asphalt available at any oné time, while with larger forms this was
scarcely possible.’

The percentage ofwold, youpg, and - diseased animals in the
McKittridk‘fauna doesg npt apﬁear to be higher than normal. This is in
mérked contrast with Rancho LalBrea; where an exceptionally high pro-
portion of such types is found (Merriem, 1911, pp. 209-210). Here a-
gain the supposition\that’the MeKittrick seeps did not function as
traps to so great an extent as,fhose of Rancho La Brea seema to be

borne out.



MAMMALIAN AND AVIAN FOSSIL FAUNAS OF McKITTRICK AND RANCHO LA BREA

Tabi_e 2 liéts the memmals now knoﬁn from MeKittrick and Rancho La
Brea, while table 3 lists fhé birds. No tabulation of the feunas from
~ the Carpinteria and Palos Verdes bedé 15 made, but of the twenty-seven
species of memmals known from the former locality nearly all of the genera
aﬁd many of the‘ species oceur also-at Rancho La Brea. The fifteen mesmmale
| ian forms found in the Upper San \Pedro, or Péloa Verdes beds, are all
found at Rancho -La Brea, and as Stock (1925, pp. 118-]_.19) has indicated

furnish some basis for correlation of the two deposits.

TABLE 2~ Fossil mammalian faunas of MeKittrick and Rancho Le Brea

*
L]
-
.

_ MéKittrick Rencho La Brea
| FELIDAE |
" Smilodon californicus Bovard émilodon californicus Bovard

Smilodon californicus brevipes
Merriam and Stoek

Telis atrox Leidy Felis*™* atrox Leidy*
Felis bituminosa Merriam and Stock
Fel;s coneolor Linnesus

Folls daggetti Merriam ' Felis daggetti Merriam

S5 8% BP s w* S0 ¢ Br €% 'ga @8 84 s es -

Lynx rufa cf. fischeri Merriam : Lynx* rufe fischeri Merriam-
CANIDAE
Canis latrans orcutti Merriam Canis* latrens orcutti Merriam

Canis andersani Merxriam

. 8% B WP WO

Canis occidentalis furlongli Merriem
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TABLE 2- Continued |
Aenocyon dirus (Ieidy) | Aenocyon** dirus (Leidy)*
Aenpgeyon near milleri (Merriam) Aenocjon milleri (Merriam)
Urocyén*- californicus (Mearns)

Vulpes macrotis ef. mutica.
C. He Merriam '

" 86 0% 5% B8 RS &P B

WSTEI.IDAE
Mustela frenata nigriauria Hall Mustela frenata latirostra Hall*

Mephitis mephitis holzneri
‘Mearns -

Mephitis mephitis holzneri
Mearns

Spilogale phenax phenax C. H. Spilogale phenax mierorhina Hall*
Merrism s ‘ '

Taxidea taxus ¢f. neglecta
Mearns

o5 80 4o B3 83 0 B o+ o3 e

Taxidea taxus ef. neglecta Mearns*

- URSIDAE

Tremaye totherium simum (Cope) Tremaretotherium simum '(copa)

Uraus optimus Név Species H Ursus optimus New Species
» MEGATHFERIIDAE

Megalonyx? &p. : Megalonyx** jeffersoni celifor-
.4 nleus Stock

MYLODONTIDAE

Paramylodon harlani {Owen) Paremylodon harlani (Owen)

Paramylodon harlani tenuiceps

: (Stock).

f Nothrotherium shastensse Sinclair
CAMELIDAE |
Camelops hesternus (Igidy) | Cemelops hesternus (Leidy)* **

- Tanupolama stevensi (Merriam end
Stock)



- TABLE 2~ Continued

~ EQUIDAE
Equus occidentalis Leidryr : Bquus occildentalis Leidy
»‘ BOVIDAE | |
Preptoceras? cf. sinclairi :

Furlong :

Bison antiquus Ieidy : Bison® ** antiquus Leidy

',cmmpml
Cervus sp. | B
Gdocoileus sp. - Odocoileus sp. indet.* **
AN’I‘ILOCAPRIDAE

Capromeryx minor Taylor Capromeryx >minor Tay Lor**

Antilocapra emericana (Ord) Antilocapra americane (Ord)

e ®s ns B

ELEPHANTIDAE

‘Parelephas columbi (Falconer) : Parelephas columbi (Falconer)

: Archidiskodon imperator (Leidy)*

‘MAS‘I‘ODONTIDAE

Mastodon raki Frick . i Mastodon americanus (Kerr)

TAYASE{IIDAE |
Platygonus near compressus s Platyéonus Sp.
Le Conte

TAPIRIDAE

1 Tapirus? Sp e

SCIURIDAE
Otospermophilis cf. grammux"us_ : Otospermophilis grammurus C. H.
Ce H. Merriam : 2 Merriam :
Ammospermophilis ‘cf.‘. nelsoni

{C. H. Merriam) :



TABLE 2~ Continued

GECOMYIDAR
Thomomys bottae bottee (Eydoux : Thomomys bottae® ** occipitalis
~ end Gervais) : : Dice
. HETEROMYIDAE

Dipdddmys near ingens (C. He Dipodomys* agilis Gambel
Merriam) : ‘

Perognathus* californicus
C. He Merriam

Perognathus c¢f. inornatus :
Ce He Merriem :
CRICETIDAE

'

Onychomys? sp. dnychomys* torridus ramona Rhoades

Reithrodontonys megalotis longi-
cauda (Baird)

LT TN Y 1

Reithrodontomys? sp.’

Peramyscus cf+ californicus - Peromyscus* imperfectus che

(Gambe 1)
Neotoma lepida gilva Rhoades Neotoma* ** sp. indet.

Microtus c¢alifornicus neglectus

Microtus californicus aestusri-
o L Kellogg f

nus Rs Rellogg

1) ‘-.b B¢ o+ 23 as ge S 5 be

Microtus californicus (Peale)* **
LEPGRIDAR

Lepus californicus Gray Iepus* californicus Gray

Sylvilagus bachmeni (Waterhouse) : Sylvilagus bachmanl cinerascens
' : (Allen)

Sylvilegus auduboni (Baird) : Sylvilagus® ** auduboni pix Dice

SORICIDAR
- Sorex cf. ornatus (C. He Mer- : Sorex ¢f. ornatus {(C. H. Merriam)*
riam) : e - ' '

~: Notiosorex crawfordi Coues

VESPERTILIONIDAR
Antrozous pallidus pacificus :
C. H. Merriam ‘ :

* indicates that the form is found ab Carpinteria
** indicates that the form is found in the Upper San Pedro (Palos
Verdes beds)

39.
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TABLE 3~ Fossil avian feunas of MoKittrick and -
R . Rancho Ia Brea

MeKittrick o : ' Rencho La Bree
COLYMBIDAE~ Grebes
: Colymbus sp. indet. (Grebe)

Podilymbus podiceps (Linnaseus) : Podilymbus podiceps (Linnaeus)
. : (Pied-billed Grebe)
| ARDEIDAB- Herons and Bitterns

Ardea herodias Linnaeus Ardea herodias Linnaeus

' o (Great Blue Heron)
Casmerodius albus (Gmelin)
. (American Egret)

*% 2% s o3 @

Egretta thula? (Molina)
(Snowy Egret)

Florida caeruleé? (Linnaeus)
(Little Blue Heron)
{

Butorides virescens (Linnaeus)
" (Green Heron)

Nyeticorax nyebicorax
(Linnasus) (Night Heron)

Nyeticorax nyeticorax
(Linnaeus)

B 8% Sv 25 2e &% & B e S B s

: Botaurus lentiginosus (Montagu)
s (American Bittern)

CICONIIDAE~ Storks and Wood Ibises

: Mycteria americana Linnseus
: (Wood Ibis)

Tlyeteria wetmorei Howard
, : (La Brea Wood Ibis)
+Ciconia maltha Miller ' s¥Ciconis maltha Miller*
'+ (Brea Stork)

THRESKIGENITHIDAE~ Ibises and Spoonbills

: Plegadis guarauna {(Linnaeus)
: {(White~faced Glossy Ibis)

Ajeaia ajaja (Linnaeus) : Ajala ajaja (Linnaeus)?
: (Roseate Spoonbill)



TABLE 3~ Continued
ANATIDAE- Swans, Geese, and Ducks

Cygmus columbianus (ord) : Cygnus columbianus (Ord)
' ‘ ' : (Whistling Swan)
- Branta canadensis (Linnaegs) : Branta canadensis (Linnaeus) **
, : (Caneda Goose)
‘rBranta dickeyi Miller Branta sp. indet.
(Giant Goose)

5" S S B ..O

: Anser alblfrons (Scopoli)**
;. (White~fronted Goose)
: Chen hyperborea (Pallas)
: (Lesser Snow Goose)

" Chen rossi? (Cassin] (Rosst's Goose)

e s 8w

stAneberniculs minuscula o :ttAnabernicula minuscula
(Wetmore) , ¢ (Wetmore) (Pigny Goose)

Anas‘piatyrhynchos Linnaeus : Anas platyrhynchos Linnaeus™® **
' (Common Mallard)

' Chaule lasmus stréperus (Lin- : Chaulelaamus streperus

naeus) ( : (Linnaeus) (Gadwall)

Mareca americana (CGmelin) :

(Baldpate) :

Dafila acuta® (Linnaeus) :

{Pintail Duck) :

Nettion carolinense {(CGmelin) : Nettion carolinense (Gmelin)**
~ : (Green—winged Teal)

Querquedula cyanoptera : Querquedula sps. indet.

(Vieillot)** '

(Cinnemon Teal)

Spatula clypeata (Linnaeus) Spatula clypeata? (linnaeus)
: (Shoveller Duck)
Nyroca valisineria? (Wilson)

Nyroca affinis? (Eyton)
(Canvas~back Duek)

(Lesser Scaup Duck)

% s 8% B2 0t 8% am Be &3

Nyroce americana (Eyton)
{Red~head Duck)

s we
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TABLE 3~ Continued

-,Gharitohetta‘albeola
- (Linnaeus) - (Buffle~head Duck)

Erismatﬁré jamafcensis
(Gmelin) {Ruddy Duck)

ws 4% 9s e e»

GATHARTIDKE- American Vultures

Cathartes aura (Linnaeus) Cathartes aura (Linnasus)* **
' (Turkey Vulture)
+ Coragyps occidentalis (Miller)*

tCoragyps occidentalis (Miller)
' (Black Vulture)

- (Celifornia Condor)

f Vultur clerki (Miller)
(Vulture)

:t+Cathartornis gracilis Miller
{Vulture) -

. B ms. B 92 e LI SRR 12 e - wa se »s Be e

TERATORN ITHIDAE- Teratornithes*

#Teratornis merriami Miller >~*+Teratornia merriami Miller*
o (Teratornithe)

* ACCIPITRIIDAE~ Ki_tem, Hawks, and Allies

Elenus leucurus (Vieillot)
(White-tailed Kite)

LN 13

Astur atricapillus (Wilson)*
(Goshawk) :

Aecipiter velox (Wilson)*
(Sharp-shinned Hawk)

Accipiter cooperi (Bonaparte)
(Cooper's Hawk)

Accipiter cooperi (Bonaparte)

Buteo sp. indet.*

_Buteo boreglis (Gmelin)*
(Red~-tailed Hawk)

Buteo borealis (Gmslin)

Buteo swalnsoni Boneparte Buteo swainsoni Boanaparte

v ' (Swainsonts Hawk)
Buteo lagopus (Gmelin)
(American Rough-legged Hawk)

B¢ 80 5 B B8 B4 BY BT By e 0 PP g5 B0 S o8 F* B Be

' Gymnogyps-californianus (Shaw)*
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TABLE &~

Buteo fegalis (Gray)

TUrubitinga fragilis (Miller)

Aquila chrysaetos (Linnesus)
Haliaeetus leucocephalus
Linnaeus

+tNeogyps errans Miller

‘11Neophrontops amerianus Miller

Circus hudsonius (Linnaeus)

Continuved

3t Buteo regalis (Gray)

¢ (Ferruginous Rough-leg)

: tUrubitinga fragilis (Miller)*
(Fragile Eagle)

Aguila chrysasetos (Linnaeus)*
(Golden EBagle) :

Haliseetus lsucocephalus Linnasus

ttNeogyps errans lfiller*

:  {(Bald Zegle)
:  (Errant Eagle)

ttNeophrontops americanus Miller

(American Neophron)

.. be

¢ t Morphnus woodwardi Miller

| : - (Woodward Esgle)

ttretmoregyps daggetti (Willer)
:  (Dagegett Eagle) .

: + Spizaetus grinnelli (Miller)*
(Grinnell Eagle)

: Circus hudsonius (Linnaeus)*
¢  (Marsh Hawk)

FAICONIDAE- Caracaras and Falcons

Polyborus cheriway (Jacquin)
Faleco mekicanus Schlegel
Falco peregrinus Tunstall
Falco columbarius Linnaeus
Falco sﬁarverius Linnaeus
+Falco swarthi Miller

(Giant Falcomn) .

Falco ép. indet.

Polyborus cheriway (Jacquin)*®
(Audubon's Caracara)

*s 55 ae e

Falco mexicanus Schlegel
(Prairie Falcon)

s o we

- Falco peregrinus Tunstall
(Peregrine Falcon)

Paleo columbarius Linnseus
(Pigeon Hawk)

Falco sparverius Linnaeus*
(Sparrow Hawk)

s 25 8BS 8% e B B>
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Falco sp. indet.
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‘ ~ TABLE 8~ Continued
. PERDICIDAE~ Partridges and Quails

Lophortyx californica (Shéw)' + Lophortyx californica? (Shaw)* **
_ 3 (California Queil). '

MELEAGRIDIDAE~ Turkeys

11t Parapavo californicus Miller*
: (California Turkey)

GRUIDAE~- Cranes

Grus canadensis (Linnaeus)
(ILittle Brown Crane)
{

Grus canadensis (Linnaeus)

Grus americana? (Linnseus)
(W¥hooping Craene)

.
L
.
.
. .
.
-
Y
.

RALIIDAE- Reils, Gallinules, and Coots

Rallue limicola Vielllot
(Firginia Rail)

Fulica americana Gmelin
(American Coot)

-
.
-
.
.
*
.
L]
.
L

CHARADRIIDAE~ Plovers, Turnstones, and Surf-Birds

Eupodae montana (Townsend)
~ (Mountain Flover)

t

Oxyechus vociferous (Linnaeus) Oxyechus vociferous (Linnaeus)

(Killdeex)

. Squatarola squatarola
{Linnaeus) (Black-bellied Plover)

® 85 %6 as Bs e B es ‘ss

SCOLOPACIDAE- Woodcock, Snipe, and Sandpipers

Capella delicata (Ord)
(Wilson's Snipe)

Numeniuvs americanus Beckstein
(Long-billed Curlew)

Numenius americanus Beckstein

Phaeopus hudsonicus (Lathem)
(Hudsonian Curlew)

3 B es o ¢» s ss B

Totanus melanocleuvcus (Gmelin)
(Greater Yellow-legs)

Totanus melanoleucus (Gmelin)
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TABLE 3~ Continued

Pelidna alpina (Linnaeus)
{Dunlin)

s ae »e

Limnodromus griseus (Gmelin) - ¢ Limnodromus griseus (Gmelin)
: ’ (Dowitcher)

..

: Limosa fedoa? (Linnaeus)
(Marbled Godwit)

RECURVIROSTRIDAE-: Avocets and Stilts

Recurvirostra americana Gmelin . : Recurvirostra americena
' Gmelin (Avocet)

LARIDAE~ Guils and Terns

Larus brachyrhynchus?
oo Richgrdson (Short-billed Gull)

.

Rissa tridactyla? (Linnaeus)
{Kittiwake)

COLUMBIDAE— Plgeons and Doves

Columba fasciata Say*
. (Band~tailed Pigeon)
\

s Se ob s

Zensidura macroura carclinensis
(Linnaeus) (Mourning Dove)

Zenaidura macroura (Linnasus)

Ectopistes migratorius (Linnaeus)
(Passenger Pigeon)

s ®a an gy

CUCULIDAE~ Cuckoos, Roadrunners; and Anis

Geococeyx californianus : Geococeyx californianus™
(Lesson) : : (Lesson) (Road-runner)

TYTONIDAE~- Barn Qwls
: Tyto alba (Scopoli)® (Barn OQwl)
STRIGIDAE~ Typical Owls

Otus asia (Linnaeus)*
(Screech Owl)

Bubo virgianisnue (Gmelin)*
(Great Horned Owl)

Bubo virgianianus (Gmelin)

e as ®s as e



TABLE 3=~ Continued

: Glaucidium gnoma Wagler
: (Pigmy Owl)
Speotyto cunicularia'(MOlina) : Speotyto‘cunicularia (Molina)
S o ¢+ (Burrowing Owl)
:t Strix brea Howard (La Brea Owl)
- Asio wilsonisnus (Lesson) : Asio wilsonianus (Lesson)*
: (Long-eared Owl)
: Asio flammeus (Pontoppidian)
¢ (Short-eared Owl)
: Cryptolglaux acadica (Gmelin}
:  (Saw-whet CQwl)

PICIDAE- Woodpeckers
Goléptes cafer (Gmelin) Colaptes cafer (Gmelin)*
(Flicker)
Agyndesmus lewis Gray
(Lewis's Woodpecker)

sy v e s

TYRANNIDAE- Tyrant Flycatchers
s Tyrannus sp. (Kingbird)
ALAUDIDAE- Larks

: \ Otocoris alpestrig (Linnaeus)
. ¢ {(Horned Lark) ‘

HIRUNDINIDAE~ Swallows

Petrochelidon albifrons :
(Rafinesque) (Cliff Swallow) :

CORVIDAE- Jays, Magples, and Crows
Aphelocoms® sp. (Tay)

- Pica nutalli (Audubon)*
(Yellow=billed Magpie)

s o5 oo be e e

Corvus corex Linnseus

Corvus corax Linnaeus*® (Raven)

- 46,



- TABLE 3~ Continued |

BRI ' : Corvus brachyrhynchos Brehm
‘ S ' (Crow) S

Corvus ceurinus Béird*
(Northwest Crow)

s e B s ®

PARIDAE= Titmice, Verdins, and Bush-Tits
: Penthestes sp.* (Chickadee)
MIMIDAR~ Mockingbirds and Thrashers

: Toxostoma c¢f. redivivum (Gambel)
: (California Thrasher)

BOMBYCILLIDAE= Wexwings

1/

Bombycilla cedrorum Vieillot™
(Cedar Waxwing)

s we

LANIIDAE~ Shrikes

Lenius ludovicianus Iinnaeus
{Loggerhead Shrike)

» e% we

JCTERIDAE- Meadowlarks, Blackbirds, and Troupials

Sturnelle negleata? Audubon* **
(Western Meadowlark)

Xanthocephalus? ap. (Yellow-headed
(Blackbird)

Icterus sp. (Oriole)

t Euphagus magnirostris A. He Miller
(La Brea Blackbird)

Bs BP se B3 B SF BE BB BF 85 es O

Agelaius phoeniceus californicus
Nelson (Bicolored Red-wing)

GRINGILIIDAE~ Grosbeaks, Finches, Sparrows, and Buntings

: Pipilo* sp. indet. (Towhee)

X indicates the form is also present at Carpinteria. i
** indicates the form is also present in the Palos Verdes (Upper San
Pedro beds). .
t¥ indicates the genus is extinct.
+ indicates the species is extinet.

47,



~ Comparison of tebles 1 end & reveals that meny of the forms

.fcuxid foss‘il in’ t.l';é: MeKittrick tar seeps are still .living in the area,
as is especially true in case of the rodents, and that in the fossil
asaemblége plains-~dwellers apparently gi'eatly outnumber mountain-living'
forms. Indeed, the‘ rodent fauna is so similer to that still living in
the ares .as to suggest that it may be in part post-Pleistocene in age.

In case of extinct forms, the habitat cannot be determined de-
finitely, but it would appear that at MeKittrick mountain-dwellers are
aomewhat more abundant relétive].y than at Rancho La Brea. Due to closer
proximity of the former léeality to uplands, thia is psrhaps not sur-
prising. It would aeem-,- therefore, that fhe MeKittrick foasll assemblage
affords a valuable trensitional stage between the predominately plains
assemblage of Rancho la Brea snd the uplend faunas of th§ northern Cali-
fornia caves.

Forms which occur as fossils at sither Rancho La Brea or MeKit-

trick,. and which may have been mountain-dwellers are: Lynx rufa fischeri,

Felis daggetti, Mustela frenata nigrisuris, Tremarctotherium simum, Ursus

optimus, Tanupolama stevensi, and Praptoeerai sinclairi.

Amon.g the larger memmals only four species, Vulpes macrotis,

Antilocapra smericana, Odocoileus, and Cervus which inhabit the MoKitt-

rick area at the present time are fouﬁd in the tar pita. Specific iden-
tification of the deer and elk is very uncertain, but there seems to be
little difference between the fossil and living forms. ~Most; of the re-
‘maining large mammals found in the fossil assemblage are definitely ex-~
tinet and seem to havb left no descendants in the region, although Ursus

optimus and Canis latrans orcutti may be ancestral to living forms.
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Examination of table 2 serves to point out the very striking
similarity 1n mammalian faunas of MoKittrick and Rancho lLa Brea. Soms
noteworthy dif:erencgs are likewise apparent. Of the latter, perhaps
the most sfriking is the absence of,Prép_toceras? and Tanupolema at
 Rancho La Brea. In view of the unusual mumber of individuals known
frdm this ldeality, it seems #ery'probable that these forms d4id not live
1n the I.os Angeles area at a time when the fossil assemblage was aceum-
ulating. This problem is discussad more fully below,

Of the forty-three species of mammals occurring at MeKitiriek
twenty are no longer exéant, w};ile of the forty-nine species found at
Rancho La Brea twenty-nine are extinet. It would appear, furthermore,
that extinetion at P@ncho La Brea has been confined largely to larger

forms, for only one rodent species, Peromyscus imperfectus, and three

of the subgpecies seem to be extinct. In the MeKitirick rodent assem~

blage, apparently, all of the species are still living, although one,

Thomoga bottae bof_tae, seems to live no longer in the region. Whilﬁ
the MeKittrick rodents may be partly Recent in age, it seems probable
that members of this order have not been affected by extinetion to so
great an extent as the larger memmalien forms. This inference has con=-
siderable bearing uﬁon accurecy of the percentage method of correlation.
Most Pleistoéene faunas are relativeiy’poor in representation of the

. rodents; consequently, indiseriminant methods of ealculatiqn whiech do
not take into consideration differences in life spens of the smaller
end larger mammala can hardly be convincing.

Of the 103 apeeies of rossil birds now lmown from Rancho La Brea,



5eixtéen are éxt%n;}t. Fifty-seven species of birds are known from MeKitt-
Tick. of ihe‘s‘ek._xziix\xe. are known to be mo longer living. The percentage

of éxtinct forms woﬁld thus appear tb be approximateiy fifteezi end 6ne-
half in both instances. As Miller (1925, pe 211) has noted, migratory

| species aré i-glatively somewhat more abundant at MeKittrick, and since
such forms ma& be ‘ex'pec’ted to have a better chance _401‘ suivival, no defi-
n;.te _statement’qf relative age of the two depésita can be made on thé
basis of avifaunas alonq. The percentage of extinet memmals at MeKittrick
is approximately forty-pix as éompared; with fifty-nine at Rancho La Brea.
On this besis it might appear that McKittrick is somewhat younger then
Rancho La Brea. The writer mﬁét e_c,nféas, however, that whenaver doubt
hes arisen #a to whether a given memmalien form is to be referred to an
extinet or Jiivina.-spéciaé, he has always favored the latter interpreta-
tion. In view of .the relatively amall percentage differences bstweeﬁ

the two faunas, not much reliance is to be placed upon theae figures as
indicators of relative age. As shown on pages 78-74 , however, there

are other aﬁd better .reasons for believing MeKittrick to be a little
younger than Rancho La Brea.

The only birds found at Carpinteria which do not also occur at

MeKittrick or Rancho. La Brea arve: Buteo lineatus (Gnelin) (Red-bellied

Hewk), Dryobates sp. (Woodpecker), Sayornis sp. (Phoebe-Flycatcher),

- Empidonex sp. (Small Flycatcher), Cyenocitta stelleri (Gmelin) (Steller

Jay), Sitta canadensis Linnaeus (Red-bi’easted Nutthateh), Ghémaaa fasciata

(Gambel) (Wren~tit), Turdus g_;_gratorius Linnaeus (Robin), Hylocichla? sp.
(Thrush), Spinus ginus (Wilson) (Pine siskin), Loxia curvirostr_é Linnaeus

(Red Crossbill), and Passerella iliaca (Merrem) (Fox Sparrow). A4ll are



" still li"vi_ng‘.‘ ‘Many of the above ave woodland forms, and their absence
| at MoKittrick and Rancho La Brea 1s‘read11y explained by lack of adequate
forest cover in the vicinity of the latter tar pita. ’

| Birds found' in tﬁe Palos Verdes béds, but which have not yet been
ben-coun’\terad in asphalt deposits ave: Gavia near immer (Bruennich) (Loon),

gnthliboré@hus antiquus (Gmelin) (Ancient Murrelet), Diomedea near

nigripes Audubon (Black-footed Albatross), Puffinus opisthomeslas Coues

(Black-vented Shea::.'viater) ' Fulmerus glacialis (ILinngeus) (Fulmar), Phala-

erooorax penicillatus (Brandt) (Cormorant), end Oidemia perspiciilatg

(Linnaeus) (Surf Scoter). All these speciss are still in existence. In
this instance it seems réasona’ble to attribute dissimilarities of the
avifauna with those of the tar pits to proximity of the oceen and lack
of woods at the San Pgdi'o locality; | |

Examination of table 3 reveals that twelve species of birds found
at MdKittﬂck do not occur at Rancho La Brea. Of these, seven are aquatic
or semi-aquatic in habit. Th‘us the mejor differences may be accounted
for by abéence of large bodieslovf standing water at the Ios Angeles lo-
cality. Fifty-seven speoiéa of birds occurring at Rencho La Brea are
not. found at\MoKittricl.:. Reasonsg for absencé of some of these forms
E from the San Joaquin Valley locality will be discussed on a later page.
iIn this connection it should be kept in mind that the MeKittrick passer-
1nea have not yet been thoroughly studied.

Since birds are perhape somewheat longer lived than mammalian
species, it is not surprising that insofar as avian faunas axja\concerned,
there seems to be little reasoﬁ for regarding the MeKittrick and Rancho
La Brea, carpintei'ia, and Palos Verdes assemblages as other-than closely

related in time.

S1.



FOSSIL FIORAS OF McKITTRICK, RANCHO LA BREA AND CARPINTERIA

In order to complete the extraordinary picture of late Pleisto-

cene life éffo'rded by the asphélt agsembleges, it seema desirable to

‘1ist the floras, The plant assemblage of Carpinteria is particularly

1 } )
well known. In case of MeKittrick and Rancho ILa Brea it seems reasonably

certain that in t{h'e immediate vieinity of the tar seeps no woods were

present, but it is probable that durihg the period of fossil accumule-

tion both the Temblor and Sants Monica Renges were forest-covered.

TABLE 4~ Fossil floras of MeKittrick, Rencho La Brea and Carpinterie

52.

MoKi ttrick

_Garp 1n’cefr1a’ ;

Rancho La Brea

Juniperué utahensis

Pinus monophylla
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Cupressus goveniana
(Mounta:ln“‘eyprega)

Juniperus éalifornica
(Juniper) -

Pims muricata (Pine)

Pinus radiate (Monterey
Pinse) i

Pinus remorsta (Santa
€ruz Pine)

Pinus sabiniana (Digger
Pine)

Pseudotsuga taxifolia
(Douglas Fir)

Quercua agrifoliea (Live
Oak) -

Sequoia sempervirens

(Redwood)
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Cupressus macrocarpa
(Monterey Cypreas)
Juniperus californica®

Pinus muricata™*

Quercus angifolia



 TABLE 4~ Continued

Arctostaphylos glauca
Prunus ilicifolia

(California Wild Plum)

Atriplex sp.
(salty Sage)
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Umbellnleria californica
{Spice Vood)

Arctostaphylos glauca

(Big~berried Manzenita)

Arctostaphylos sp.

‘Eriodictyon californicunm

(Yerba Santa)

Ceanothus thyrsiflorus
(Blue Blossom Lilac)

Garrya elliptica
(Quinine Bush)

Pyrus hoffmanni (Extinct
Pear)

Rhus diversiloba (Poison
Oalk) .
Sembucus glauca (Blue

Elderberry)

Arceuthobium campylopodum
(Mistletoe)

Chorizanthe pungens
(Turkish Rugging)

: Corethrogyne sp.

Cymopterus littoralis
Pteris aquiline (Common.
Brake)

Xanthium calvum
(Cocklebur)
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Celtis mississippiensis
reticulata
(Western Hackberry)

Sambucus glauca

Undetermined Compositae?

* .J_:og_q

breaensis of Frost

** P, tuberculata of Frost



The. carpinteria floral list hes besn compiled from chaney and

Mason (1955, P 53). According to theqe authars, only one species

found at this ;ocality,:yyrua'hqffmanni, is new. The remainder belong
%o the lr?ing rlqré ot.california, and in a majority of cases are also
kﬂbvn from other‘?lgiﬁtooens deposits in the state. The ecologic rela;
tions afe thqaevof the Monterey pine forést, vwhieh at presemnt occurs
typieally on tha Mbnxarey Peninsula, although scattered groves are found
as far south aa Mbrro Bnok in San Lnia Obispo County. Consequently, &
northwarﬁ retreat of the forest seems to have bean the only important
change 1n the plent worlﬁvaince the'deposit was laid down. Chaney and
Masbn (1935, Ppe 76~76) ﬁre of the opinion that -the southward extension
of the pine forest was brought about by glaciation.
- Frost (i927, Ppe. 85-87) who 1a.the authority for the Rencho La

Brea fleral list points out that all ot the species found at this locality

with the exception of Celtis mississipplensis reticulata, live todey in

Monterey County. -4ll ere elements of the mesophytic forest except

Sembuous glauca, which is hygrophytic. Present distribution of . m.

':egicu;atg is largely confined to mountain ranges bordering deserts, and
Frost considers occurrence of this plant.;f Rancho La Brea &8s inconsis-
tent with character of the remainder of the flora. He suggests that the
seeds of this plant, which constitute its entire record at Rancho La Brea,
‘:may‘well have been carried into the area by birds. The conelusion reached
by Frost is that a comparison of the existing climatéa of the Monterey

and Los Angeles ereas should serve as an indicator of the climatic change

which has occurred since ﬁancho Ia Brea time. Acco:dins to this view,
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‘there would appear to be & marked similarity between the floras of
-Raneho I.a Brea and carpinteria.

| At a 1ater tims Mason (Compton, 1937, p. 88) offered a quite
different 1nterprqf_l:at_ion Qf the Rancho Ls Brea flora. This author

points out that the taxohomic éspect of the pine is in doubt; while

the cypress ‘e‘ou\l\d a8 well be similar to Cupressus nevadensis as to C.
goveniana or to C. macrocarpa. When reasonsble allowance for these
doubtful elements i,sv @ag‘ie, it is seen that the Rencho La Brea flora
suggests arid interior conditions similar o those now existing well
up on the south slopes of the Tehachapi mountains.

For the floral list of MeKittrick I em indebted to Dr,s Mason,
who states in eonv'eraation ‘that/ this assembl.age is likewise of a dry

‘interior aspect. '.Tu'nip‘erus utahensis and Atriplex are semewhat oub of

‘their present range, although the latter occurs sbundantly on the low-
lands & few miles from the fossil deposit. It is hoped that Mason's
report on the MeKittrick flora will eppear before publication of this

‘paper.
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' CENSUS OF THE McKITTRICK FOSSIL MAMMALS

The method employed in estimating relative asbundance is essentially
‘the same as that used ioy Stock (19294, p. 282) for a census of the Rancho

~ 1a Brea memmels. However, Stock considered only adult animals, while in

' CANI'DAE ' ' |

4

ELEPHANTWDAE
MEGATHERHDAE

MUSTELIDAE

Figure 4 -- Dlagram smwmg relative number of individuals in th=
memmalian families (except rodents, lagomorphs, insectivores and bats)
occurring in the McKittrick Pleistocene fauna.
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ELEPHANTIDAE
MASTODONTIDAE
MEGATHERIDAE

/

_URSIDAE

P
@1> CERVIDAE

% TAYASSUIDAE

FELIDAE

Figure 5 =-- Diagram showing relative number of individuals in the
mammalian families (except rodents, lagomorphs, inssctivores and bats)
occurring in the Rancho La Bresa Plelstocens fauna. After Merriam and
Stock (1932).
this case individuals in all stageé of growth are considersd. In both
cases, however, the count seems to represent some basis for comparison
of the two memmalian faunas.

‘Figures 4 and § illustrate relative ebundance of individuals of
various mammalisn orders at MeKittrick and Hancho La Brea, while figure 6

contrasts the relative abundance of individuals of various species at the
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Figure 6 -- Diagram showing nusber of individuals recorded
for genera and species of mammals in the Pleistocene faunas of
McKittrick (white bar) and Rancho La Brea (black bar). Rencho
La Brea census after Stoek (19294).
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 two 'loea.lwi'fies. In al; cases rodents, insectivores and bats have been
omitted. . . |

'Aylthoﬁgh, the .MeKittrick collection comprises oniy 358 individuals
as compared with 4264 in the Rancho La Brea collection of the Los Angeles
Musgmn, theref séems to be a fair baéia for comparison of the ﬁvo faunas.
Perhaps the most important difference in constituency is the comparatively
meagre répresént’étion of carnivores vé\.t MeKittrick. As is shown by
figure 6, the carnivora of McKittrick are predominantly modernized forms
such as the coyote, while at Rencho La Brea types like Aenmocyon and
Smilodon comprise the greater part of the carnivore population.

Since statistical studies of the smaller memmels éf Rancho La Brea
have not beexi made, there seems to be no necessity of illustrating thelir
relative abundance at MoKittrick. With regard to the lagomorphs, the
cotion-tail, Sylvilegus auduboni, seems to be the most abundant at MeKitt-
rick and is represented by no less than fifty-four individuals. The jack=-

rabbit, Iepus californicus, is next in order of abundance with forty-one

individuals, while the brush-rabbit, Sylvilagus bachmani, numbers spproxi-
mately twenty-eight. Following Wilson's determinations (1933, ppe. 63-65),
it would appear that representation of the lagomorphs is approximately

similar to that at Rancho la Brea, but at Carpinteria Sylvilegus bachmani

is relatively common while Lepus is rare.

At MeKittriek representation of the rodents is as follows:
. Dipodomys, two hundred apd fifty-five; Peromyscus, one hundred, Microtus,
thirty-rive; Thomomys, siicteen; Ammospemonhilis, nine; Pgrognathua, eight;

and Otospermophilis and Onychomys with one individual each. According to

Wilson, at Rencho La Brea Thomomys is the most sbundent rodent; while at
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fdarp;ﬁteria/PB§ggzscua is the most abundant‘form. 4s this author points
~out, these ré6%s‘may’have no special significance insofai as environ=-
mental éohﬁitioné'are concerned, but the great abundance of Dipodomys in
' the MeKittrick fauna suggests an arid to semi-arid climate, for the
kangarob-rataVcharaeteristicaily inhabit regions of low rainfall. The
evidence of the ibd;nt}fauna is epparently in disagreement wity the evi~
dence of the birds, and perhaps also with that of the laﬁger mémmals,
which seem to indicste m§ie‘hum1d conditions. In this connection it

should be noted how very similar i« the fossil rodent fauna to that

still inhabiting the area, for only one variety, Thomomys bottae bottae,
seems to live no longer ih the region.
Insectivores and bats are not at all abundant at MeKititriek,

. and are represgented by not more than one or two individuals each.

=3
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- A.CENSUS OF THE McKITTRICK FOSSIL AVIFAUNA

I_’r'e‘-s.en,fi ‘,:li:nowiedge' of the MeKittrick birds is due almost entirely
to the work of L."H.'Miller. Thé colléctions now reported consist of
) api:roximately 4000 specimens. This number although large in compa,rison
to that from otherv fossil iocalitiés, is insignificant when comparsd
to the 86 »242 bird bones in the Rancho La Brea collections of the Los
Angeles Museum. Thé ;}asserinee of McKittrick have not yet been reported
“upon in a formal statemént, end it is hoped that 4. H. Miller's paper on
this division of the MeKitssick avifeuna will precede in print the pres-
~ent report. Most of the reports on the MoKittrick birds list the total
nunber of remains of each species as a basis for estimating relativ_re
sbundance; while Howard (1930, p. 81) has estimated the conatituency of
\ the Rencho La Brea avifauna by a met;hod essentially comparable to that
employed by Stock in his census of the memmalian assemblage. Furthermore,
‘studies ‘of the Rancho La Brea and McKittrick avifaunas are still being
~ carried on so actively that it is futile to attempt at this time moxe
than a general atatement as to the constituengi‘es of the two assemblages.

As has been noted already, the MeKittriek avifauna is not an
ecologic unit. Feuna nuxhber 1, which consists of nearly 1000 specimens
comprises thirty-three percent anserines; twenty percent limicolines;
fourteen percent herons, sf.orks, and cranes; the golvden eagle twenty-eight
percent; a;;d all other land birds five percent. 4s Miller (1925, p. 310)
has noted, this assemblage suggests a widespread marshy area similar %o

conditions inferred at Fossil Lake. It should be noted that MeKittrieck
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avifauna number 1 comprises relatively more water birda than does
 Rencho La Brea- (Miller, 1925, p. 310).

McKittrick avifauna number 2, on the other hand, is predominantly
a iand assemblage, and is quite similar to that of Rancho La Bresa.
| Both the Rencho La Brea assemblage and the seeond MeKittrick avifeuna
are eharaeteriied by relé.tively large representation of vultures and
other raptoral type.s.' In this conneetion it is interesting to note that
the bird 'assemblage from the southern California Academy of Sciences pit
at Rancho .La Brea (Howard 1936, pp. 32-34) resembles McKittrick avi-
fauna number 1, in that this excavation conteins a relatively large
percentage of water-dwelling typea.k

‘Combination of McKittrick avifaunas 1 and 2 shows that far less
difference exists between the McKittrick and Raneho Ia Brea assemblages
"than when either MeKittrick assemblage is considered alone. It is t_rue,
however, that aquatic types are slightly more abundant, relatively, et
McKittricE, but this does not seem to fhave any age significance.
Galliformes and owls are somewhat less abundent at MoKittrick, but this
discrepan(:ﬁy'is probably due tp the less forested condition which pre-
vailed in vicinity o"f the McKittrick tar seeps. Since MeKittrick avi-
fauna localities 1 and 2 are separated by oniy one hundred feet, Miller's
explanation that accumlation oceurred near the shore of a leke and that
avifauna number 2 is predominantly a land assemblage, is entirely "
acceptable to the writer.

Perhaps the most 1mportant difference in the avifaunas of MeKiti-

rick and Rancho La Brea lies in the relative sbundance of the black vulture



(co:sggm;‘ ‘-a_.nd the American turkey vulture (Cathartes). At McKittrick
cathartea~9ﬁtnumbers Coragyps in a ratio of slightly more then five to
one (Miiléf,'lQSS, Pe 76); while at Rancho La Brea the extinct black
vultﬁ:a outnumbers Cathartes in a ratio of twenty to'one (Howard, 1930,
P. 84). 4s will be mentioned on a following page, the relative propor-

tions of these raytorslmay have congiderable age significance.

62,
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PACTORS GOVERNING GROUP REPRESENTATTON
S - : -
‘The factors governing the presentation of animels in brea deposits

are clasbifiabig into three major categories, the first of which is '
capeble of subdivision. They are: (1) env:lrohment, (2) time, and (3)
chance and probability. |

Since it is difficult, when dealing with tar pit assemblages, to
separatg environment and eéology, and‘still more difficult to distinguish
‘between regional egyironment end the conditions which prevailed in the
immediate vieinity of the pits, theaé factors éra discussed to best ad-
vantage with climatiec evidence in following sections.

The factor of time is 80 intimately associated with the prob;em
of correlation, which in turn is related to environment and acology, that
a separate section has been got aside for 1£s discussion. For the present
it is sufficient to note that time seems to be of relatively little im=
porténce insofar as group representation is concerned. With regard to
reiﬁtivg abundance of various groups, however, time seems to be the_da-
ci@iﬁg fagtor, and on this basis itvwould sppear that since mecdernized
forms shéw greater aﬁundance relative to extinet types at ﬂoKittrick,
this occurrence is somewhat younger than Rancho Ia Brea.

With regardlto the third factor, it is scarcely necessary to
point out that since the Rancho La Brea maﬁmalian asgemblage in the
collections of the Ios Angeles Mnseum contains approximately twelve
times as many individuéls as that of MoKittriek, absence of a specifie
type from\the Los Angeles locality probably maanaAthqt it did not in-

habit the area during the period of fossil sccumulation. However, in



‘case of abéen_ee of a form from MoKittrick, known to occur at Rancho La
: Brea’.\ it is far less certain that it was absent from the area at a time
when the tar seeps were active. ’

| In view of rather scanty Depresentation of the Felidae at MoKitt-

B rick, it ie not surprising that certain forms such as Smilodon californie

cus brevipes, Felis bituminosa, and Felis concolor seem to be absent

from the fauna, for j;heae:types are rare even at Rancho Ia Brea. Since
the latter form still lives in the MeKittriek area, it seems almost cer-
‘#ain that chance alone is responsible for its absenee in the fossil

asaemblag_e .
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The MeKittrick Cenidae, on the other hand, are a relatively abundent

group. Why certain of the Rancho La Brea forms, Cania andersoni, and

Qanis occidentalis fur_longi, should be abgent from the former locality is

difficult to explein. Both of these forms are rare at Rancho La Brea and
never seem to have been préaent in the California area in greet numbers.
cbnsequently, their absence in the MeKittrick tar pits mey be due to
chance. . On the other hand, isolated and fragmentéry specimens of both
the above forma are not reedily determineble, but it is certain that no
skullA meterial is available. Since foxes are not abundant at either
Rancho La Brea or Mekittrick, absence of Urocyon at the latter locality
may well be due to eh/ance. a8 Stoék (19294, p. 289) has indicated, it
- may be that absence of Wulpes at the lLos Angeles loéality is to be éttri-
buted to more humid conditions then those now prevailing in fhe area.
While the habits of Nothrotherium are not sufficiently well known

to permit 2 reasonable inference as to the envirommental conditions per-



"mitting 11;3 presence, “the sparse representation of ground sloths at
McKittrick indieates that absence of this form from the Sen Joaquin
valley J.oeality is likewise the result of chanece.

" The Elephantidae are not well. repreéented at MeKittrick, and ab-

- sence of Archidiskodon imperator from the collections seems reasonably

attributed to the sameﬂ*‘fac‘t‘gx' presumed to be responsible for the non-

occurrence of Nothrcthe’rim.

In view of their écarcity at Rancho La Brea, absence of represen=-
tatives of the Tapiridas at MeKibirick seems reasonsbly attributed to
aeoident. |

While it is probably true that a large propor’a:lon of the MeKittrick
rodents are Recent in age, time slone does not ‘seem sufficient reason for
their relative scarcity at Rancho La Brea. Possibly sufficient care was
not teken in colleeting these types at Rancho La Brea. In view of the

great numbers of very amall bones of passerine birds obteined at this lo-
cality, however, this explanétion is not very plausible. Some unknown
factor in local environment seems to bé the only possible explanation of
. the rarity of rodents at Rancho La Brea. |

' As at Rencho La Brea, a conspicuous absence of all members of the
Procyonidae is noted in the McKittriek fauna. As Stock (19204, pp. 288~
L 289) has suggested, the extreme wariness of these animels mey be respon-
- 8ible foi' their absence in the tér pits. »

Factors governing representation of the birds have already been
touched upon in peges 50-‘51‘ . There remain, however, some outstanding

- exaeptions which deserve mention. |

 Miller (1935, pp. 74~75) noted the ebsence of Parepavo at MeKittrick,
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u'and concluded that there was too little cover in the area for so large
“and conspicuous a galliform as the wild turkeye. The same author-(1935,
P 75) sugzested that the factor of latitude may account for the apparent

_llmltation of Morphnus woodwardi to the deposits of Rancho La Brea. The

'same factor was suggested by Miller (1955, p. 76) as an explanation for
the apparent rarity of ¢ oragzp ‘at McKittrlck. However, as this author

pointed out, its near relative, Coragyps shastensis, is foundyin the Pleis~-

tocene caves several hundbed miles to the north. No explanation was

offered by Miller for rarity of Cathartes aura at Rancho La Bres&.

Howard and Miller (1933, p. 17) demonstrated that at Conkling
Cave, New Mexico, Coragyps predomlnates_overrCathartes, while at Sheltexr
Caﬁe in the same state Coragyps is absent and Cathartes is abundant.
 These authors suggested that since in most Pleistocene deposits Goragyps.
_predomipates over Cathertes; Shelter Cave mey be founger than Conkling
Caﬁe; Wetmore (1931, pe 25) also noted the abundance of Coragyps in the
Pleistocsne of Fiorida. 4As is stated on page 62, at McKittrick Cathartes
is much more abundant than Coragyps; while at Rancho La Bree (Howard,
1930, ps 84) the reverse is true. Following Howard and Miller's suggestion,
it ﬁould appear that on this basis McKittrick is younger than Rancho La Bresa.
Miller (1935, p. 76) held the entire absence of the California .

Condor, Gymnogyps californicus, from the MeKittrick tar seeps to be in=

explicable. This spécies was found in grest numbers at Rancho La Bres,
' and still lives within sight of the McKittrick locality.

With regard to other raptors, Miller (1935, p. 77) pointed out
_ that in McKittrick avifauna number 2, of the three genera Aquila com-

prised sixty-five percent, Urubitinga twenty-nine percent, and Neogyps
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‘fiva‘pércenty .Am cérpinteria Neogyps outnumbered Aquila by two to one,
while Urpbitigga was more ebundent in one exposure and less in the other.
Miller stated that MeKittrigk thus comes to resemble Remcho La Bres, end
}s in shénp contrastﬂto Cdrpinteria. The axpianation offered by this
author is that at the time of fossil accumilation Carpinteria was a
wooded area. |

" A H. Miller has informed the writer that the northwest exow,

CGorvus caurinus, is definitely absent at MeKittrick. In Miller's opinion

'fhis'form was then as now a coast-living bird, conSeqnently. absence of

this form has no elimatie signifiqance.
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ECOLOGICAL AND ENVIRONMENTAIL FAOTORS AT MeKITTRICK AND
o RANCHO LA BREA

. A\
In preceding seetions all ssemingly pertinent data relating to

Fhe MoKiftrick fesail assemblage have been presented with a minimum of
interpretation. It is now néceséary to re-examine the evidence with a
view %o sorting out the follgwing factors: regional environment and ecol=
ogy aé confrasted with loeal eéolagy and environment; climate as distinguish-
ed from environment; anﬁ_ohronology.‘,SInce the seecond proves to be the
most highly inferential, it has been left o the last. In this section
only the first factor will be considered.

The combined evidence of the mammals, birds, and plants indicates
that durihg the period of fossil accumulation the regionel environment at
Rancho La Brea and MeKittrick was much the same as that of today. In both
instances the physical environmgnt/cansistad of broad, and perhaps rather
arié plains, which borderaed diracfly upen rugged mountain ranges. Since
the MbKittriek fossil deposit is-iocated ﬁearer to the uplands, it is poa-
siile that absence of certain mammals at Rencho La Brea is to be attri-
‘buted to‘greater distance of this ioeality from the Santa Monieca Renge.
Tanugoiama and Preptocerss? are cases in point. In eny event, it seens
’:easonably certain that neither of these forms ranged into the Los Angeles
ar;a during the period of fossil accumulation. Contrasted with these dis-
.similarities are thosg which may be due to fundamental differences in mode
of accumulation at MeKittrick end Rancho 1a Brea. The factors involved in
the latter may be designated as local enviromment as distinguished from

regional environmental conditions.
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Nothing 1s'ﬁbre apparent than that the Rancho La Brea assemblage
is an abnormal and’ ecologically impossible one. This is shown by the
extreordinarily high percentage of carnivores: over ninety percent in =
case of ﬁhe mammalse, and approximately sixty-seven percent ih case of the
birds. It is almost equally apparent thet the MeKittrick assemblage is
a more normal one from an ecological standpoint, for only fifty-nine
percént of the memmals and a slightly higher percentage of the birds are
carnivorous. Reasona for this diserepancy are to be sought perhaps in
differences in the two types of traps involved. The seeps at Rancho Ls
Brea seem to have been very efficient traps, in which a considerable num~
ber of animals were more of'lesa cohtinnoualy snared. The surface flows
at MnKittrick may have qonaealed periodieally, and thus were not so often
an actiie death~dealing agent in entrapping creatureas. In addition, pres-
ence of larze bodies of water may have served to conceal viciims of the
tar from flesh~eaters. Under these cﬁnﬂitiona it is conceivable that ear-
nivorous types were not etiracted to the MeKittrick seeps in numbers
comparable to those that must have haunted the borders of the Remcho La
Brea tar pools. Although some time difference may exist beiween the itwo
asphalt assemblages, it would appear that this faetor plays only a aubor-
dinate part insofar as relative abundance of ecaranivorous and non-carnivoroug
tyﬁes in areas not immediately ad jacent to the tar seeps is concerned.

. There likewise appeasrs to be no ecologic reason why raptoral fqnms should
heve been overly abundent in the region of Rancho La Brea, and it seems ne-
sesgary to conclude that environmental conditions in the viecinity of the
 tar seeps are responsible for the poorer representation of flesh-eaters

at MeKittrieck. Since the relative abundance of carnivores at the latter



R
Gy

xloéality is éonsiderably higher than normal, it would appear that
trapped herbivores offered some bait for such types.
Two ‘elosely related problems are the relative abundance of saber

| tooth and true eats, end the p:oportion of dire wolves t0 other represen-
‘tatives of the dog family. 4t Rancho La Brea Aenocyon far outnumbers all
_aother canids‘; while Smilodon outnumbers Felis atrox in a ratio 61‘ approxi=
maﬁely fhirty to one. It shqulﬁ be noted, however, that in some of the
pits: pnmbérs 67, 61, ed, 13, and 4 of the 108 Angeles occurrence

Feolis atrox actually outnumbers Smilodon. This may be due to nothing
more thaen chance, but it may indicate an age difference between these and
other pits. &s Merriam (1912, pp. 255-256) has shown, the dire wolves
appear to have been persistent predatora of the tar seeps; while the co=-
yotes, which depend upon smaller animals and birds for their prey, do not
appéar to have frequented the traps to so great an extent as their larger
relaiivés. A similar relation seems to have existed in case of the

saber tooth and true cats. 4s has been indicated by Merriam and Stock
(1932, p. 81), Felis atrox apparently did not visit the tar pools as often
~as did Smilodon. The conclusion seems justified that even at Rancho La
Brea, Felis atrox and the smaller dogs mey have actually outnumbered
Smilodon and Aepocyon in areas away from the tar pits. If this is true,
the greater normality of the McKittrick assemblage 1s again emphasized.

Since there appear to be fewer large herbivores such as ground

sloths and mastodons at MeKittrick than at Rancho La Brea, it may be

that large eainivorea, Smilédon for exemple, were not attracted to the
area. This assumption will not explain the dominence of Felis atrox,

however.
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It is also possible to construe theﬁe date as indicating a time
difference between the two faunas. If it is assumed that McKittrick is
older than Rancho La Brea, it is conceivable that Smilodon and denoc ooyon
had not yet been forced by racial senility to seek an easier prey as -
represented by trapped animals in tar poo;s. An alternative view is that
MbKittrick‘is youngef than the Los Angeles occurrence, and that énly the
last sﬁrvivars of these gra&ually disappearing races afa found there. |
of the two possibilities, the latter seems preferable, but none appears
as‘probable as fhe alternative first offered.

The relative scarcity of rodents at Rancho La Brea has already
~been mentioned. No expianation other than some unknown differsnce in
local environment seems possible at the present time.

With regard to birds, as has been mentioned on pages 50-51 ,
~ nearly all major diserepancies between the avifaunas of MeKittrick,
Ranbho La Brea, and Gaxfinteria can be accounted for on the agssumption
thet dérpinteria was a well wooded area, Rancho La Brea less sa, and
MeKittrick was one practically devoid of trees. The somewhat better repe
.resentation of water birds at McKittrick leads to the conclusion that
during the period of fossil accumulation, the tar seeps were near the
shore of a lake or marshy area. Singularly enough, this feature of the
‘local environment seems to have left no recognizable impression upon the
'ﬁammalian.fauna. | . |

As to ecology very little can be said with conviction, except
that when suitable allowanée is made for peculiar environmental condi-

tions in the immediate vieinity of the tar pits, nearly all factora with
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the following important exception seem to have been much like those of the -
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- present. ﬁiih the _deéiim of large herbivores the larger carnivores
‘c‘ould élso be exjaec_ted to die out, and this seems to be true in case of
MaKiti;rick‘. Since ﬁhié process was presumably a gradual one, a purely
ecolégic factor takes on conéiderable chronological significanoe.

"4 Tow mammalien species, Thomomys bottee botitae and Mustela frenata

migrisuris, found et MeKittrick are slightly out of their present range,
but this does not necessarily indica'te, an mporxant change in environment

or climate.



| AGE AND CORRELATION OF THE MoKITTRICK FAUNA

The p?eceéing'section‘points out that insofar as mammalian and
avian faunas are concerned, there seems to be scant reason for consider-
‘-ihg McKittrick and Rencho La Brea as other than closely reiafed in time.
Oufstandingbdiscrepaneiea“can be attributed to either environmental or
ecological fagtora. However, the method used so far can not be expected
to give precise results. It remains to exsmine the faunas more carefully
in order to determine, if possible, the age relations of the asphalt
faunas, and the part of Pleistocene ti@g they represent.

Stock (19294, pp. 286-287) haa suggested that should another large
tar pit fauna be found, its time‘relations with gancho La Brea might be
determined by a comparison of relaﬁiva abundaﬁae of extinet and 11ving
forms. This msthod assumes that extinction was é gradual rather than a
sudden process and, furtheémore, that environmental coﬁditions around
the separate tar pits were identical. The fiést supposition seems very
kprobébig, but the second encounters difficulties when apjlied to MeKitt~

rick and Rancho La Brea. 4s indicated on page 69, it seems probabiﬁ

N b

that eondifions of entomhmén&vat MeKittrick were such as to bring about

a relatively poor represeﬁtation of extinct carnivores. Since members

of thié order furnish the most convenient basis for comparison, it is im-
‘rpogaiblé to conclude from this evidence alone whether relatively greater
‘abundaneé of modernized carnivores at MeKittrick indicates that this de-
posif is actually younger than Rancho La Brea, or that in areas away from
the tar pite Smilodon and Adenocyon were not nearly so abundant as a census

of the Rancho La Brea fauna seemingly indicates. 4s shown by figure 6,



‘- however, the 'relative,ly small number of MeKitt$rick carnivores 1nelude§
aimoa't as many modernized forms as does the entire Los mgelaa Museum
eollecti‘on from Rancho La Brea. Unless an unduly large proportion of the
| MeKittriek cenids are post-Pleistocene in age, it would appear that if
vthe_re is an age difference between the two localities, MeKittrick is a
somewhat younger stage. ‘

In this connestion it should be recalled how several sources of
evidencp suggest that the'abbve conclusion is correet. At MeKittriek
Cathartes is relatively more abundant than Coragyps and smong memmals
Anti’]’.ocagra dominates over Capromeryx. A% Rancho La Brea the reverse is
true. Furthermox;e, {n both percentage of extinet species and their re-
lative abundance ﬁwcho La Breé es;geeds MeKittrick. Therefore, it geems
necessary to conclude that MeKittrick is somewhat younger then Rancho
La Brea, but in ﬂew of the relatively slight differencea as measured
by ordinary standards, the age difference does not appear to be greater
than & single glacial or intergleciel epoch. In this eo:ineation it seems
| desirable to determine, if possible, to what epoch of the Pleistoeene
' ﬁanc,ho) La Brea belongs.

In his éompr_ehensi#e review of the geology of the Rancho la Brea
oécuri'ence Merriam (1911, pp.’206-308) poinfed out that the elluvial de~
‘p&aits‘which‘ contain the Rancho I.a Bresa fauna may interfinger with marine
- beds of Upper San Pedro age, and I have been informed by petroleum ge0lo=
gista that later drilling has aqtually proved this to be the ‘caaa. I
was stated, furthermore, thét the fossil-bearing continental deposits

had their origin from detritus carried down by streams since the last
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.uplift of th§ Senta Monica Mountains. Thé‘cnly subgequent event has
‘been formation of a series of stream terrsces, which has caused scme
erosion of the fossil~bearing alluvium. Although the epoch of Pleisto-
cene tima represented by the Rancho La Brea fossil aassemblage was not
stated specifically, by implication it would appear to be the early ﬁart
of that perlod, for. the Upper San Pedro beds were then regarded as belong-
ing in the Aftonian, or'first interglacial epoch. Consequently, the
Rancho La Brea fauna likewise appears to be-Aftoniam in age. |

For various reasons Hay (1927, pp. 189, 199, 216) considered
both Rancho La Brea and MeKittrick to belong to the Aftoniam. The rela-
tion of the alluvial depoéita\ot Rencho La Brea to the Upper San Pedro
marine beds was stressed by this writer to a far greater extent than by
Merriam, but no incontrovertible proeof of Aftonian age was offered,
prever, at that time it was atill)the opinion of many workers that the
Upper San Pedro beds belonged to the first interglacial epoch.

Inea discuasion of the geology of the Santa lonica Mountains
‘Hoots (1930, pps 136+130) considerved that the last uplift of the range
" occurred in late Pleistocene time. The evidence cited for this con~
ciusién is méinly physiogrephic, howsver. The trend foward a later
date for uplift of the California Coast Ranges is noteworthy, and has
.d;ntiﬁued to gain support in subsequent yeers.

'Durihg recent years, a strong tendency to refer the Upper
San Pedro, or Palos Verdes bede as they are now called, t0 the late
Pleistoaene has developad. It is unfortunate that evidence for these

conclusions has not yet been fully published, but Woedring (1932, p. 36)
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has suggesteﬁ ﬁhat the Palos Verdes should be referred to the Sangamon,

or last 1nterglaéia_i- epoch.. Since this conclusion seems likely to be
substentiated, it is important to inquire if there is any aépeét of the

| vertebi'ate faunas of Rancho La Brea and MeKititrick which cannot be harmon-
ized with =0 relatively late a date.

The writer (1937, pp. ) has stated his objections to Hay's
correlations in a previ'ona article, and it is only necessary to point out
that all of the forma which Hay considered to be cheracteristically Afton-
ian haeve been found in beds of late Pleistocene age (Romer, pe 75). Conse-
quently, insofar es ranges ofwwertebrates are concerned, there seems to
be no resason why the Rancho La Brea Pleistocene assemblage should be re-
gearded as any older than the Sangamon, or laat interglacial epoch. Since
there is some evidence that MeKittrieck is younger than the Los Angeles
oceurrence, it would follow that this assemblage is Wisconsin in age.

The fauna of Carpinteria seems more closely related to MeKittrick then
to Rancho La Brea, and may even range into the sub-Recent.

Conssquences of the above corrslations and age determinations ere
vorthy of note. Perhaps most striking of all is the inference that if
these'_ so—célled early Pleistocene asscmblages are actually late Pleisto-
cene in age, it appears that early Quaternary vertebrate faunas are as
jet practically unknown in western United States. This problem was dis-

" cussed in some detail in an earlier paper by the writer (1937, pp.
and it was suggested that some of the so-called late Pliocene faunas
may be referred more properly to the early part of the FPleistocens.

A small colleetion of fossil vertebrates from Astor Pass, near
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' Pyremid Lake, Neveda, was described by Merriam (1915) end compared
with'the'ﬁancho'tﬁ Brea fauna. Since, as Mbériam,indicated, this assem=-
blage is féry similar to'that of the los Angeles occurrence, end since
v the Astor Pasa fauna can be correlated with one of the stages of Lake lLa-
hontan; it is now possible to reconcile the vertebrate evidence with the
opinion of Antevs (1925, pp. ?6-?7’ and perhaps evén with that of Jones
(1925, p. 47) as to the relatively recent age of the lake.

A atri&ing feature of both'%he MeKittrick and Rancho La Brea
assemblages is that they contain.certain forms whose deseendants now
live in more southernly regions. As hes been shown by Merriam and Stoek
(1932, pp. 1.80-;199), the ‘great cat, Folis atrox, may have been the ancestor
of'the ;ion and tiger of the 014 World, and may have been‘closely related
to the jaguer of North and South america. Numerous instences of & more
southerly distribution at the present time of forms found fossil in the
tar pits might be cited. Among these are the camel, the llamas, and short-
feced bear. If the above Interpretation of age of the tar pit asssembleges
| is correct, the time required for these changes may not have been very
" great. |

The relatively late date for uplift of the California Coeat Ranges
ﬁecesaitated by‘this view is in accord with nearly all recent work except~
>’ing that of Davis (1933). This inveatigator haa sought to correlate.
' marine terraces on the southern flanks of the Sgnfa.Mbnica Mountains in
the vicinity of Santa mnnieg Bay with changes of sea-level incident to
glecial and interglacial climatic changes. Such an interpretatién would
‘naoessarily place uplift of the range in early or middle Pleistocene time.

- However, in e tectonically active region such as southern California
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1% would be surprising if this interpratation should eventuslly prove
correct, for in the Palos Verdes Hills a‘short distance to the south, a
series of mérinq terraces cccur vwhich cannot be eofrelated;witp those
of Senta Monica Bay. Consequently, it would appear reasonable to asoribe
the terraces in the latter region to diastrophiam, for in the Palos Verdes
Hills there are too meny terraces to be accounted for by changes of sea-
level. That the Santa Monica terraces may be of rather late Pleistooene
ége is suggested by Woodring's work (1935) in the Palos Vbides Hills.
This suthor finds that fossils from terraces west of the city of Sen Pedro
are essentially the same forms as those inhabiting the Pacific Ocean
today. 4 late~-middle to early-lete Pleistocens age is suggested for the
lowest terrace.

Finally it can be said that if the above views are substantiated
by future studies, a somewhat new conception of ssquence of Pleistocens
vertebrate faunas seems necessary. In this connection, the work of Hall

(ppe 44-46) is a valuable contribution.
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CLIMATIO CONDITIONS DURING THE mesrdcmm ACCUMULATION
(AT McKITTRICK AND RANCHO LA BREA

The ideal correlation of the tar pit faunas is to establish their
positibn in the glacial~interglacial sequence established in the glaciated
areas. This can scarcely be dons_without some knowledge of climate of
the times, and any attempt to arrive at a defensible interpretation of the
Pleistocens climate of an area situated in thé latitude of California
sncounters meny diffieulties. It ims a desifa to point out some of these
eomplicationé rather than a hopauto resch a final conelusion that has led
to a formulation of the following statement.

Perheps the most aérious obstaeia is that elimatologiats are not
yet agréed as to the 1nf1uenc9 exerted on climates of unglaeclated areas
by the glacial and interglacial conditions in northern latitudes.

‘Brooks (1925, p. 30} supports the view that glacial epochs in northern
latitudes are accompanied by plhvial periods in tropical and sub-tropical
areas. Milankoviteh (1930, p. 4137), on the other hand, contenda that
during epochs of glaciation arid to semi-arid conditions prevailed.

Tﬁa present discussion does not aim to reconcile these conflicting views,
or to indicate a preference. It is merely intended to demonstrate that
‘many of the apparent diserepancies in the climatic evidence furnighed by
: ;he tar pit feaunas are not necessarily inconsistent with the correlations
- proposed in this peper. |

MeKittrick is at present in the rain~-shadow belt which extends
along the lee side pf the cdast Ranges, and this must have been true ever

since the mountains reached a sufficient elevation to disturb passage of
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1moiature-;adén wiﬁds coning from the Pacific Ocean. Rancho La Brea, on
the dthei hand,(is situated on the seaward alope qf the Coast Ranges,

and it is possible‘that changed meteorological conditions of the Pleiato~-
cene may have been in this instance quite effective on climate of the
.area. Just what this effect on the Rencho La Brea ares was, ia at present
difficult to evaluate, but it seems reasonable to suppose that even during
a glacial epoch, the climate of MeKittrick was relatively dry.

Turning now to the fossil evidence, the climate of Rancho La Breé

- has been a subject 9f some disagreement among palaeontologists. L. H.
Miller (1913, pp. 103-105) suggested thet the climate of Ransho lLa Bﬁea
may have been somewhat warmer and more humid than at present. The incon-
clusive nature of the evidence was fully recognized by this suthor.

Frost (1927, pp. 85-87) concluded from evidence of the plants, that the
climate was_somawhat cooler and with avrainxéll of approximately fifteen
inches. Merrism and Stock (1932, p. 26) likened conditions to those pre-
vailing in the South African veldt at the present time, although a slightly
‘more humid climete wes considered probable. Compton (1937, pp. €8-88) who
based his inferences upon evidence of shrews, concluded that the climate
ot‘Rancho La Brea was warmer and dryer than at pre§§nt, and supported thias
&ieu with a note by Maaon concerning the plants. The latter suthor
a ﬁtates that preponderance of Juntgerué of a type now found in the Tehachapi
‘mountains and abéenf on the coast should be conclusive. From the above

it appears that the tendency is to regard the Rancho La Brea aszemblage as
1ndicatiﬁg an arid to aemi-aiid elimate characterized by relatively high

temperature. This inference agrees quite well with the evidence of the
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: Upper_San Pgdro mé:ine asgemblage, which is 6f a8 warm u#ter aspect.
Whether this conélusion can be cited as evidence that the Rancho La Brea
fauna 11§ed during én interglacial stege remains en open question, but
there seems to be some.ev;denee opposed to this view. ’ | _

. He Mil;er (1929, pe 19) has pointed out that presence of the

northwest erow, Corvus caurinus, at Rancho La Brea seemingly indicates

cold conditions. Although this interpretation may eventually be modified,
_if it is assumed to be correct, it is still possible to reconcile this
- evidence with the general climatic picture, if it is assumed that at
Rencho La Brea depositio# extended into an epoch of glaciation.» From the
éharacter of the seeps this contingency is not only possible, but even

probable. The timber wolf, Canis occidentalis furlongi, may also indicate

a rather cold climate, but in this instance it is probable that the wolf
is more closely related to forms stiil 1phabiting western United States
than those of the plains of Canada.

As stated on a preceding page, the evidence fqr_considering the
climate of Carpinterie as relatively humid, gnd perhaps somewhat cooler
_than at present,'is particularly well established. It also‘seema plaus-~
ible to correlate the southward extension of the Monterey Pine Forest |
with an epoch of gladiation. Since Cerpinteria ;s apparently‘of seme age

as McKittrick, it might be congluded that similar climatie conditions
prevailed at the Sen Joaqﬁin Valley loeality. This, however, does not
seem to be true. _

‘48 has been mentionad'already, the MeKittrick rodent faune indi-
cates a ¢climate com@arable to that of the present day. 4. H. Miller and

H. L. Mason have stated in conversation that this is also true for the
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'pasaerine‘birdéuas well as for the plants. .Abundance of anserines at
MbKiftr;ck, aéeﬁingly indicates humid coﬁditions, but as demonstrated on
page 31 it seems reasonaﬁle to aésume-that Lake McKittrick came into
~existence through bhysiogréphic causes, and its disappearance is perhaps
also attributalile to #i&ilar causes. Consequently, it would appear that the
sbundance of water-fowl at this locality is somewhat misleading insofar
a8 climetie inferences are concerned. »Therafore, one mey reeaonably
conclude ihat the area was then as now in the rain-shadow belt, and it

is not inconsistent to correlate the humid coast foreast of Cerpinteria
with the dry interior plant assemblege of MeKittrick. Furthermore, there
is no importent climatic ﬁeason why both should not be referred to the
Wisconsin glacial epoéh. ’

When it ls recalied that a traverse of the Coast Ranges of Oregon
from the Pacific Ocean %to the central part of the state shows a similer
condition to exist in this area at the present time; the above conclusion
does not seam‘impiobable.. It is perheps noteworthy that todey the cli-
‘mate of Carpinteria is somewhat more humid@ than that of the MnKittri§k
area.

Several facts tend to argue against the above interpretation of
‘fha elimate of the McKittrick area. TFirat of all, the northwest crow,
which might reasonsbly be expected in the fauna, is as I am told by
 A. Hs Miller, definitely absent. However, this seme authority beliévea
that this crow was then as now a coast species, which never ranged into
the dry interior belt of McKittrick. Abasence of the timber wolf is so
inconclusive that this alone does not seem sufficient evidence to over-

throw the major conclusion, for its absence is compensated by presence
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of Pregtocerés';‘. This form shows musk-ox affinities, and would thus
tend to indicdte relatively low temperatures. However; there is a

strong probability‘ that at MeKittrick, as at Rancho Le Brea, deposition

extended into both a glacial and interglacial stage.



SYSTEMATIC DESCRIPTION

Since most Sf the forms found in the MeKittrick asphalt have
already been adequately described from other localities, only new or contro-
versial épecies are treated in detail. In all cases, howéver, an attempt
~has been made to indicate the principal reasons for specifiec reference of
" the form in question.

The McKittrick occurrence is entered in’ the fiéld records of the
divisicn of palasontology, California Institute of Technology, as locality
- 138; while in the records of the Museum of Palaeontology, University of
California, this locality is entered as number 7159; No further reference
%0 locality numbers will bé‘made.

For purposes of reference the c&lifornia Institute of Technology
is-cited as C. I. T., while the University of California is shortened to
U. €+ Specimens listed by number alone, or preceded by the letters C. I. T.,
are from the cbllectiéns of the California Institute. The letters M. V. Z.
fefér to the Museum of Vertebrate Zoology, University of California. All
numbers preceded by the letiers D. C. refer to specimens in the Dickéy
Collection of Recent Mammals, California Institute of Technology.

| References to J. C. Merriam are usually cited by surneme only; while

all@sions to C. Hart Merriam are aiways accompanied by initials. A similar
'.plén is followed in references to L. H. and A. H. Miller; the surneme

- without initials always refers to the former.

84.
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FELIDAE

In contrast to Rencho La Brea, MeKittrick has relatively few
representatives of the cat family. Three of the Rancho 1a Brea forms:

Smilodon californicus brevipes, Felis bituminosa, and Felis concolor

are nof found at McKittfick, and the remainder are far less abundant
relatively than at the Los Angeles locality. 'Reasons for this diserep-
ancy are‘diséussed oﬁ pages 69-71 , and it is of interest to find, as

15 noted on page 76 ) thét’at MeKittrick Felis atrox spparently outnumbers

Snilodon.

Smilodon califofnicus Bovard

“The skull and mandible of & mature individual, Calif. Inst. Tech.
No. 650, with the teeth bgdly broken, associated skeletal parts and a few.
édditional cranial elements tenfatively referred to the sabre-tooth cat
‘are the only indications of this form. As noted by Merriam and Stock
(1932, p. 225), the skull almost equals in size the largest individuals
\from Rancho ia Brea, and even exceeds the latter in certain dimensions.
Among these measurements (see table 5 ) width of skull end thickness of
rgmus seem to be the.most important. There appears to be little doubt,
ﬁdﬁever, as to the speéific identity of the Rancho La Brea and McKititrick

-machaerodonts.
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' -TABLE [ Measurements (in millimeters) of skull and meandible of Smilodon

californicus
o ; MeKittrick @ _Rancho s Brea
- Skull $ 850 ;. 200124 - : 2001230
Length from anterior end of premex~ : . s ; H
illary to posterior end of condyles : $30ap : 344.1 : 343.9
Bgsal length from anteriocr end of s : : v
premaxillary to inferior notech : Bl4ap ;. 324.9 i 329.4
betwesn condyles : : H
length from anterior end of pre- : : :
maxillary to posterior end of inion : 335ap s 877.9 s 964
Iength from anterior end of pre~ : ‘ : :
maxillary to enterior end of post- : 170ap s 174.9 s 172
erior nasal opening : 3 H :
length of palate from anterior end : : _ : _
of premaxillary to & line tangent : 1l46sap ‘3 158.3 3 151.6
to posterior surfaces of mexillary : : :
. parapets .o : s :
Length from posterior end of glen~ : : H
0id cavity to posterior end of ¢ 104 : 109 : 0 117.8
condyles : 3 :
Anterior diemeter of nasals - ¢ ___8%ap : 85.9 3 95,1
Width of anterior nares s 48 : 63.4ap 59
Greatest width across muzzle at : : H
canines ' s 102 : . 114.5 s 1ll.1
Least width between superior bord- : H :
ers of orbits 3 1025 : 101 3 100.9
Width across postorbital processes : 130ap : 124.8 s 187ap
Ieast width of postorbital : : :
. constriction : 68 : 63.9 : . 65,5
‘Greatest width across zygomatlc H H :
arches s _221ep i R34
Anterior palatal width between : : - :
superior canines : 60 : 63 : 62.5
Posterior palatal width between s . : ' :
inner roots of superior carnassials : 106 s __106.5 s 108.6
Greatest transverse diameter across : : :
auditory bulle, measured from for- H : :
‘amen lacerum posterius to external : 56 : 56.9 : 63.3
auditory meatus s H :
Greatest width across mastoid : . H :
process : _14Bap s 154.9 s 151.7
Greatest diameter across condyles : 69.7 : 70.4 : 69
- Height of anterior zygometic : $ H
pedicle : 66 s 70.2 : 60.7ap
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I TABLE S« Continued

: Mandible _ : 650 : 200272  : 2002324
Length from enterior snd of sym- H 3 :
"physis to posterior end of condyle 225 3 230 : 22543
Length from enterior end of outer : :
flange to posterior end of condyle : 211 $ 218.8 : 21343
. Length of symphysis measured along : : :
anterior border : 71 : 72.7 3 73.8
Ledst depth of ramus below : : H
diastems : 3648 : 3847 s 39.4
Depth of ramus below posterior : s s
end of Ml - : : 47 .5 : 45.6 30.8
Transverse width of condyle : 80 : 5l.4 : 85.¢2
Greatest depth of condyle : 19.3 " 18.9 @ 17.1
Greatest width of mandible meas=- H ' : :
ured across symphysis and between : 61 : 56.5 - 60.5
outer walls of alveoli for lower : : : \
canines H : H
Greatest width of mandible meas- : H s
ured across outer flenges : Sdep _ : 58.6 ¢ _ 58.8

ap Indicates epproximate measurement
3fter Merriam and Stock (1932)

Felis atrox ieidy

The great lion-like cat is represented in the California Institute

7 collections By two fairly complete skulls and.mandibles, in eddition to
various other skeletal elements. Both skulls represent mature individuals,
;br the sﬁtures are closed and the teeth rather worn. No. 648 lacks only
the incisors and Ml, while No. 649 is prectically complete. The fo:mer is

| remarkable foi its large size, for it approaches the larger individuels
from Rancho 1a Brea in nearly all measurements, gnd equals even the largest
in width,aéross the zygomatic arches. No. 649 is much smaller than Nb. 648,

and is below the average of the Rancho La Brea forms in size. However, it



'lcompares‘ciqégiyv;n measurements with No. 3500-18 from that locality,
as is shown by :table. 6 « It seems probable that the size difference
between the two McKittrick individuals represents a variation due to sex,
in which case the'larger form would appear to represent a male. Similar
'aize differences between the sexes has been noted by Merriam ahd Stock
(1932, p. 166) in speéimsns from Rencho La Brea. In this conneection it
is interesting’to note that overhang of the inion is more marked in the
smaller form, a differéncé which may also be sexual in nature.

Other skeletal elements comprise numerous vertebra, a right humerus,
three tibiﬁ, two radii ) @ fibula, an ulna, a large fight femur, as well as

various carpal end tarsal elements.

TABLE 6~ Measurements {in millimeters) of skull and mandible of Felis atrox

:  MeKittriek Rancho Ia Brea
’ skull ;648 : 649 : 29008 : 20009 : 290016
Length from anterior end of- : : : H :
premexillery to posterior end : 380ap : 324 : 410 : 380.8 : 328
of condyles 3 : : : :
‘Basal length from anterior end : : : : 3
of premaxillary to inferior 3 352ap : 306 : 3B : IBY.4 ;. 306.8
-noteh between condyles : : : $ :
‘Length from anterior end of H : : H :
premaxillary to posterior end : 410sp : 354 : 458 : 429.5 : 368.9
- of inion : : : : :
Length from anterior end of : : : : :
premaxillery to anterior end : 202ep : 167 : 212 : 194.4 : 156.9
of posterior nasal opening : : : s :
iength of palate from enterior : : : :
end of premaxillary to lines tan-: 132ap : 130ap : 134.4: 148 138.2
gent to posterior surfeces of : : : : S
maxillary parepets : : 3 : :
Length from posterior end of . : H : : :
glenoid cavity to posterior end : 106 : 86 : 112.5: 108.5 : 87.8
of condyles : : : : :
Anteroposterior diameter of : : : : :
nasals . + S4eup s 101.6 92.4
Width of anteriocr nares : 69 ;3 60 : 73 : 67 : 53.7



89.

TABLE 6~ Continmed

290125
104.3

649
104.5

648
122

~ Mandible

Greatest width across muzzle at
canines .
Ieast width between superior
borders of orbits .

Width across postorbital pro—
‘cesses

Isast width of postorbital con=
gtriction

Greatest width across zygomatic
arches

Anterior palatal width between
Superior canines

Posterior palatal width between
immer roots of superior carna-
sgials

Width across palate between
posterior alveoli of superior
carnassials

Greatest transverse diameter
across auditory bullase, meas-
ured fr