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PLEISTOCENE VERTEBRATES 
OF THE 

LOS ANGELES BASIN AND VICINITY 
(EXCLUSIVE OF RANCHO LA BREA) 

By WADE E. M1LLER1 

ABSTRACT: No known terrestrial fauna in the Los Angeles basin or vicin
ity is earlier than Randmlabrean, thus strengthening the belief that the basin 
was inundated, at le:ast in large part, up to the Late Pleistocene. After retreat 
of the Pleistocene sea and associated lagoons, !be area was probably a grass· 
land interrupted by wooded hills. This interpretation is supported by com
parison of the Late Pleistocene terrestrial faunas with the living fauna of the 
area and by geologic studies. Climatic changes !bat are recognized within tlm 
Late Pleistocene of the region by some workers are not reflected in the pres
ently known vertebrate faunas. The vertebrates comprising these faunas 
probably lived in a semiarid environment similar to that of the Los Angeles 
basin just before its habitation by Spanish settlers. 

The relatively flat-lying deposits containing terrestrial veiiebrates in and 
adjacent to the Los Angeles basin provide additional evidence for a pre-Late 
Pleistocene date of the last intense folding of rocks ln the area. However, 
diastmphlc movements are stlll continuing as evinced by the jointing and 
faulting of the Late Pleistocene sediments at. Costeau Pit, recent earthquake 
activity and geodetic measurements, A study of the fossil mammals from the 
Laguna Hills area and elsewhere provides corrections for errors in previous 
dating of beds, further substantiating the importance of terrestrial vertebrates, 
especially mammals, for precisions in geochronology. The San Pedro and 
Newport faunas contain mixed marine and nonmarille assemblages which 
add information regarding their mutual relationships in chronologically 
restricted deposits, The faunas from Costeau, Newport and San Pedro appar· 
ently predate tbe Rancho La Brea fossil assemblage, whereas the La Mirada 
fauna seems nearly contemporaneous w.ith Rancho L< Brea. 

Taxa recorded from Pleistocene deposits in the Los Angeles basin and 
vicinity for the first time are: Scapcmus latimanus, Antrozous pallidus, Pero-. 
myscus cf. crinitus, Reithmdontomys cf. humulis, Ondatra, and a small 
species of equid. The occurrence of fossil muskrat is the first noted in Cali· 
fomia. Peromyscus imperfectus Dice from Randm La Brea is considered a 
synonym of P. maniculatus, and the Reithrodontomys from the McKittrick 
deposits is identified as R. megalotis. The species, Equus occidentalis, is con
sidered a nomen dubium, and Bison chaneyi is synonymlzed wlth B. alleni, 

As reported to date, the Costeau Pit fauna. contains the largest collec
tion of Bison latifrons from a single deposit, and it marks one of the very 
rare joint associations of B. latifron:; and B. anfiquus. · 

INTRODUCTION 
Rancho La Brea has kmg directed attention to 

the Pleistocene vertebrates of southwestern Cali
fornia, but many sites in the general area contain
ing related fossils from tbe same epoch have been 
largely overlooked. Other localities from the Los 
Angeles basin and vicinity are here described and 
their vertebrate faunas are compared with the 
Rancho La Brea fauna and with each other. Be
cause it is a good representation of Late Pleis
tocene continental vertebrates in southwestern 
California, the Costeim locality and fauna are 
given special attention, 

l 

The Los Angeles basin is a physiogrnpbic fea
ture (see Fig. l) . I ts northernmost border extends 
to the Santa Monica Mountains, the Elysian, 
Repetto and Puente Hills; its east and southeast
ern borders extend to the Santa Ana Mountains 
and the San Joaquin Hills. The southern boundary 
is marked by the Pacific Ocean and the Palos 

1Research Associate in Vertebrate Paleontology, Los 
Angeles County Museum of Natural History, Los 
Angeles, California 90007. 
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Verdes Hills and it is bordered at it~ western ter
minus by the Pacific Ocean. The Los Angeles basin 
is also reflected as a strnctural feature which is 
greater in areal extent than the topographic one 
(Yerkes et at, 1965: Al). The physiogrnphic 
basin concept is used in this paper as the extent of 
!he strm::tu.rnl basin fo dittlcult to define, 

ACKNOWLEDGMENTS 

I am very grateful to Dr. Theodore Downs, 
Chief Curator of Earth Sciences at the Los Angeles 
County Museum of Natural History and to Ik 
Donald R Sav11ge, Director of !he Museum of 
Paleontology, University of California, under 
whose direction this research was done, for mak
ing available necessary money and equipment 
Also, their many helpful suggestions and criticisms 
of this work have been greatly appreciated, Dr, 
J, R Macdonald, formerly Senior Curator of Ver
tebrate Paleontology at the Los Angeles County 
Museum of Natural History, provided access to 
comparative materials and kindly gave other 
assistance. 

Gratitude is expressed to Dr. Leslie Marcus, 
Department of Biology, Queens College, for much 
aid in computerizing data on Bison and Paramy
lodon from Rancho La Brea and Costeau Pit while 
working under National Science Foundation grant 
GB 5119, The University of California at Los 
Angeles, through its Medical Computer Center, 
kindly made necessary computer equipment avail
able for ust~. 

I am indebted to Mr. Glen Brengle, Vice Presi
dent of the Macco Corporation, for permission to 

collect at Costeau Pit, Advice and assistance in 
machine excavations at the above site were gener
ously provided by Mr, Al Howland of Orange 
County, Mr. Murray Patton, Geological Engineer 
for the Boyle Engineering Company, Santa Ana, 
and Mr. fohn Douglas, Building Inspector for 
Orange County, gave hdpfol information concern
ing regional geology around Costeau Pit 

lVk W. Earl Calhoun of Fullerton donated 
many specimens collected at Costeau Pit Michael 
Cady of Laguna Hills gave valuable assistance in 
collecting at Costeau Pit and also aided in prepa
ration of specimens, Paul Langenwalter, Darryl 
Hosse, Douglas Asper and Michael Neel, all of 
La Mirada, kindly donated and loaned specimens 
from Costeau Pit and La Mirada, The former two 
were responsible for the initial discovery of fossils 
at Costeau, Numerous other people made contri
butions in collecting at this locality, 

Primary identification of the birds was made by 
Dr, Hildegarde Howard, Research Associate at the 
Los Angeles County Museum of Natural History, 
who also gave helpful advice, Dr. Janet Warter of 
California State College at Long Beach made the 
preliminary pollen studies at Costeau Pit The mole 
from Newport Bay Mesa was identified by Mr. 
Howard Hutchison, University of California at 
Berkeley, and Mr. Dennis Bramble, of the samt~ 
University, assisted in the identification of the 
testudinids from Costeau Pit. 

Drawings in the present paper are by Mr, Owen 
Poe and Mrs, Patricia Lufkin, Staff Artists of the 
Museum of Paleontology, University of California, 
Mr. Frank Paul of Los Angeles and Miss Caryl 

FIGURE L Map of the Los Angeles basin and vidnity showing Pleistocene vertebrate localities, Los Angeles 
County Museum sit.es represented by number only. Map extracted from the U,S, Geological Survey State of 
California base map, !955 ed, Scale of extract, ! ; 325,000, 
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PROCEDURE AND ABBREVIATIONS USED 
When a taxon is first listed in the text, it is 

usually discrn.;sed at length; subsequent listings of 
the same taxon receive only superficial discussion. 
The habitat is given oniy with the initial citing of 
each animal. Unless otherwise indicated, informa
tion regarding habitats given in this paper are from 
the following sourct~s; Burt and Grossrnheider 
(1964), Hall (!951), Hall and Kelson (!959), 
Hibbard and Taylor (1960), Ingles (1965), Peter
son (196 l), Scheffer (195 8), Stebbins (1966), 
Stock ( 1963) and Walker (1964), In general the 
mammalian classification is after Simpson (1945), 
the amphibian and reptile classification is after 
Romer ( 1966) and the bird classification follows 
Brodkorb (1963, l 964 and l 967). It is assumed 
that past habitats of living mammalian species 
listed in this paper were essentially similar to those 
they currently occupy. 

The scatter diagrams in this paper are photo
graphs of a computer controlled (I.RM. 2840 con
trol unit) video screen (I.BJvL 2250 display scope, 
model 2), Measurements of Bison and Paramylo
don elements, appearing in Tables 2-19, were key 
punched on LB.M, cards, as were symbols, toler
ances and other necessary information; the cards 
were then programmed. All possible indices re
sulting from measurements on the cards then ap
peared on the video scrern in graph form. These 
were each photographed. 

Each bibliographic entry is followed by a num
ber which also appears in Table 20, All mam
malian genera discussed in the literature references 
have the bibliographic number listed opposite the 
name of the taxon in Table 20. 

A fauna as used in this report is an assemblage 
of animal fossils from one locality which lies in a 
n~stricted stratigraphic interval, The fossil assem
blage at Rancho La Brea is treated as one fauna 
(more detailed study of this assemblage may war
rant a fauna! division or divisions, however; see 
Marcus, .1960 and Howard, 1962). 

Abbreviations and symbols used: 
CIT-California fmititute of Technology, Pasa

dena. 
LACM-Los Angdes County Museum of Natu

ral History. 

UCLA-University of California at Los Angeles. 
UCMP--University of California, Museum. of 

Paleontology, Berkeley. 
+-An extinct genus. 
*-An extinct species, 
cf.-Compares with (appears before a taxon 

when identification was based on limited 
material). 

B.P.-Before present (used in association with 
radiometric dates), 

)-approximate measurement 

DESCRIPTION OF LOCALIT1ES AND 
FAUNAS 

COSTEAU PIT 

Location, Setting and Discovery 

Costeau Pit is located in the San Joaquin (locally 
Laguna) Hills, approximately two miles south of 
the town of El Toro, st~ven miles north-northwest 
of San Juan Capistrano and about six and one-half 
miles northt~ast of the closest point of the Pacific 
Ocean, Its elevation is about 320 foet above mean 
sea level, The Santa Ana Mountains lie nine to ten 
miles to the northeast with Santiago Peak, a very 
prominent landmark, about three miles farther 
back. 

'fhe area immediately surrounding the site is 
hummocky. The hills are grass-covered and are 
used for grazing of livestock; however, in the past 
few years residential buildings have been usurping 
more and more of the land. The drainage pattern 
is dentritic with the flow direction being northeast 
to southwest (to the ocean from the Santa Ana 
Mountains), Costeim Pit is situated in ont~ of these 
drainage channels in which water flows throughout 
the year, chiefly because the ground-water table 
has been penetrated. Usually, some water enters as 
nm-off from the nearby residential area. Before the 
channel reached its present depth and before resi
dential area run-off was initiated, the stream was 
ephemeral, as indicated by topographic maps and 
adjacent drainage dmnnds, 

Stratigraphy 

The underlying basement rock in the area of 
Costeau Pit is not ddinitely known. From the re
cent work of Yerkes et aL (1965: 23), it can be 
inferred that the Jurassic Bedford Canyon Forma
tion and the unconformably overlying Santiago 
Peak Volcanics (?Late Jurnssic-?Early Creta-
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ceous) probably comprise this basement Both are 
commonly intruded by rocks of the southern Cali
fornia batholith, These rock types are exposed in 
the nearby Santa Ana Mountains and all contrib
ute to the rock fragments found in the Pleistocene 
deposits of Costeau Pit Almost certainly, rocks of 
later Cretaceous age um::onformably overlie this 
basement complex, They too are exposed in the 
Santa Ana Mountains but over a much larger area, 
According to Yerkes et aL (1965: 27), there is 
greater than a ninety-five per cent probability that 
Paleocene, Eocene and Oligocene marine and non
marine rocks overlie the Cretaceous rocks in the 
area that includes the Laguna Hills (where Costeau 
Pit is located), The oldest exposed rocks are marine 
Late Miocene-Early Pliocene (Capistrano Forma
tion) and marine Pliocene (Niguel Formation), 
Outcrops of both formations can be seen in the 
immediate area. This is best illustrated by the geo
logic map of Vedder et at (1957, OM-193), 

Prior to the discovery of fossil land vertebrates 
at Costeau, geological consultants had been hired 
by a construction firm to ascertain whether the 
land was sufficiently safe to support residential 

SW 

tracts, Among other findings their reports indicated 
that, aside from Quaternary alluvium in stream 
channels, the sediments in the area were marine 
Miocene and Pliocene, thereby agreeing with earlier 
investigators. Although Leighton ( 1964, personal 
communication) mentioned some marsh deposits 
of unknown age, based largely on fossil reed im
prints, just northeast of Costeau Pit, I have found 
that there is a representation of nonmarine Pleisto
cene sediments (previously mapped as marine 
Miocene and Pliocene) in the area of study. It 
should be pointed out, hmvever, that some of the 
marine lithology is very similar to the nonmarine 
and, without fossils, it is difficult to distinguish be
tween them. Also, the presence of terrestrial verte
brates was not known to earlier workers. Whether 
the nonmarine sediments are extensive enough to 
warrant formational status wm have to await a 
further, more detailed geologic study. 

The lithology at Costeau Pit is quite varied with 
a number of fades in evidence (Fig. 2) . Observable 
beds are poorly indurated and lenticular. As shown 
in times of heavy rains, these sediments are very 
easily eroded. Through stream erosion and recent 

EXPLANATION 

San0 & silt sh~:wJng ton.* 
concentratton & claets 

FmURE 1. Simplified cross section showing relationship of beds at Costeau Pit Horizontal 
distance about 150 feet 
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machine excavation, the stream channel and adja
cent area have been lowered to a depth of approx
imately twenty feet. 

A soil cover, about six bches to one foot in 
depth, is found throughout most of the area. This 
grades downward into a moderately-sorted, fine 
to medium-grained, light grayish brown quartz sand 
(ydlowish brown when weathered) that is ten to 
twelve feet thick and yields some vertebrate re
mains. Some streaks of reddish orange and grayish 
b!ack are found in this sand, as are sandstone 
clasts reworked from the Niguel Formation, Many 
small crnss-bt~dded structures indicate its fluviatile 
origin. Southwestward, this unit grades into a poorly 
sorted dark brown sandy and argillaceous silt 
Numerous irregularly shaped small calcareous 
bodies, which are light gray to white in color, are 
found in this silt Other components are pebbles, 
cobbles and finely divided plant debris, the latter 
probably giving rise to the dark coloration of the 
bed. 

Conformably underlying the above mentioned 
sand unit and a part of the dark brown sandy silt 
is a bed which grades from a silty sand to a sandy 
silt Hs thickness is four to six feet and it varies in 
color from bluish gray and grayish green to dark 
brown, This unit is either lacustrine or palustrine in 
origin as suggested by the reduced condition of the 
sediments, the presence of reed imprints, and the 
occurrence of coot and duck remains, Before the 
extensive excavations the water table was observed 
in the upper portion of this bed. The portion of the 
bed now above the water table has become notice
ably indurnted through desic,:ation. It is within this 
tmit that the majority of vertebrates, as well as 
abundant plant debris (the latter mostly in the dark 
brown section and evidently contributing to its 
coloration), have been recovered. A !though fossils 
occur throughout this bed, most are contained in 
the lower one to two feet. Abundant dasts, granule 
to hodder size, are present in the entire unit but are 
also most prevalent in the lower part Small lenses 
of coarse sand in this bed are formed from the dis
integration and decomposition of sandstone dasts 
derived from tilt~ Niguel Formation, Marine mol
luscs, a variety of shark tenh and cetacean bones 
have been recovered from these sand lenses, Also, 
marine fossils have been found not in association 
with the sand lenses; all have been observed in the 
well indurated sandstone fragments, The southwest 
fades of this highly fossiliferous bed is the dark 
brown sandy silt that is the lateral equivalent of the 
overlying sand, This silt is fossiliferous in the lower 
part but no remains have been noted higher in the 
unit Here, the majority of fossils are rodents; no 

large vertebrates have been seen. Two types of 
terrestrial snails are fairly common, }\iicrarionta 
and Succinea, the latter preferring fresh-water 
shordines, These forms have not been observed in 
any of the other deposits, 

Beneath the fossiliferous deposits conformably 
lies the lowest exposed unit. It is a light grayish 
green to brown rnicacemu; (muscovite) silt that is 
well sorted and contains only a few larger rock 
fragments, Thus far, the only fossils contained in 
this silt have come from the uppermost few inches. 
Most of them have been observed to extend into the 
fossiliferous unit above. A number of vertical pipe
like structures are present in this bed. The dia
meters of the holes vary from about one-quarter 
to a lit.tie more than one inch and they extend 
downward several inches, Immediately encasing 
the holes is a moderately well indurated oxidized 
crust and commonly filling them is a fairly well 
sorted, fine light colored samL These might be 
interpreted as root structures t~xcept that no woody 
material has been found b them and they rarely 
extend far int.o the overlying conformable bed, 
Also, very similar strncturns have been observed 
about three-quar!ers of a mile south in marine 
beds at about foe same horizon. These structures 
may owe their origin to burrowing invertebrates, 
although no shells have been .found in association 
with the holes. Since thest~ structures are found in 
marine and nonmarine beds, two types of organ
isms could be involved. 

Most of the included rock fragments in the var
ious Jithologic units are derivable from the nearby 
Santa Ana Mountains. They are well rounded, 
suggesting several cycles of transport, erosion and 
deposition, The largest rocks are subangular and 
are among tht~ few that were not derived from this 
mountain source, These are composed of sand
stone and were apparently brought into the present 
deposits, largely by mass wasting, from the nearby 
Niguel Formation, The size of these fragments 
ranges from small boulders to those with diameters 
in excess of six feet Claystone concretions, proba
bly originating in situ, are abundant They rnnge in 
size from pebbles to small boulders and some con
tain ct~tacean bones, The remaining boulders con
sist of feisite (abundant), quartzite (abundant), 
andesite (common), gmnodiorite (common), ir
regular-shaped ?phosphatic nodules (common), 
rhyolite (scarce), basalt (scarce), schist (scarce), 
and gneiss (scarce), 

Some small scale deformation has taken place in 
the Costeau region subsequent to the deposition of 
the Pleistocene beds. There are two faults, one nor
mal with about seven feet of displacement and a 
strike of N 65~ E, and another, concealed, The 
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beds generally dip about three degrees to the south
west. This slight dip may in part have been pro
duced by differential compaction. Vertical joints 
are also in evidence and have been noted by earlier 
workers in the Miocene and Pliocene rocks of the 
general region. It can now be said that this jointing, 
at least in part, is no older than Late Pleistocene 
and may be Recent 

Preservation and method of fossil recovery 

The bones were mostly wet and soft when un
covered, thus necessitating special care in order to 
remove them intact Once dry, however, they be
came hard and resistant. The bones are slightly 
pt~rmineralized and usually reddish brown to brown 
in color. (It was noted that Recent cow bones when 
left in reworked sediments subject to wetting at
tained a brown coloration approaching some of the 
fossils within a span of two months, The texture 
and weight of the bone, though, allowed for a 
distinction bdween the two.) Those recovered in 
places where plant debris is abundant are dark 
brown. 

Many of the larger specimens required plaster 
jacketing in order to insure safe recovery. When 
a specimen was small to moderate sized and ap
peared unsafe to remove as found, it proved useful 
to make a paper jacket using soft tissue saturated 
in thinned glyptal. Because of the dampness of the 
specimens, it was necessary to use water soluble 
glue for major breaks. 

Most of the small vertebrates were recovered by 
screen washing. Enough water was flowing in the 
stream channel to allow this process to be accom
plished at the site. 

A majority of the bones and teeth from the 
fossil deposit show at least some (fogree of stream 
abrasion. In a few instances this wear is severe. 
Very few articulated bones have been recovered 
and those found in association are rare. All indi
cations, therefore, suggest at least some stream 
transport for most of the fossil remains. 

Systematic discussion of fauna 

Class PISCES 

Two small vertebrae, LACM 18927, are all that 
represent this dass from Costeau Pit The type of 
preservation indicates that they were not reworked 
from an older deposit Presumably they represent 
some type(s) of small fresh-water fish. 

Class AMPHIBIA 
Order ANURA 

Family BUFONIDAE 
lfofo 

A number of limb elements and a vertebra, 
LACM 18928, are referable to this genus. 

Family RANIDAE 
Rmw 

A few limb elements, LACM 18929, apparently 
belong to this genus of frog. Its remains are not 
nearly as numerous as those of the toad, JJufo. 

Order URODELA 
Family SALAMANDRIDAE 

d, Tm·ic1w 
One jaw fragment, LACM 18930, of a large 

salamander has been recovered. The teeth are 
broken at the same height, a little above the al
veolar border, evidently at the calcified zone. 

Class REPTILIA 
Order CHELONIA 

Family TESTUDINIDAE 
cf. Clemmys 

Two carapace fragments represent the only ma
terial assignable to the pond turtle. 

d. Gophenm 

Four carapace fragments, LACM 18931, one 
belonging to a juvenile, repn~sent a large tortoise. 
Although there is a slight possibility that this mate
rial could belong to a small Geochelone, the con
figurations seem most similar to Gopherus, the 
desert tortoise. 

Order SQUAMATA 
A number of specimens, mostly vertebrae, rep

resent this order, most of them being referable to 
the suborder Ophidia. Even though many speci
mens are still unidentified, at least four families 
within the order are pn~sent. One of them, Colubri
dae, is recognized by three vertebrae which cannot 
be placed in any genus with certainty. 

Family IGUANIDAE 
Scefoporu.~ 

Om: jaw fragment, L<\CM 18932, containing 
four teeth, is the sole occurrence of the spiny lizard. 
The habitat of this genus, which is still present in 
the area, is extremely variable. 

Family TEUDAE 
Cnemidopharw1 

The whiptail lizard is represented by a nearly 
complete jaw with dentition, LACM 18933. Al
though the teeth are quite worn, assignment to this 
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genus is made with reasonable certainty, Even 
though the habitat for this genus varies with the 
species, a majority thrive in semiarid regions. 

Family VIPERIDAE 
Crotahm 

Two fangs and a vertebra, LACM 18934, have 
been identified as a rattlesnake, The size of all 
three specimens indicates a large form, larger tfom 
the south Padik rattlesnake, the most common 
type in the area today, Crotalus ruber, the red dia
mond rattlesnake, which also occurs in the area, 
may have individuals which equal the fossil speci
mens in size, but none were seen, A possibility 
exists that the fossils belong to the largest western 
rattlesnake, Cn1talus atrox.. although the present 
geographic range of this species does not extend as 
far west as the area of investigation. 

Class AVES 
Order ANSERIFORMES 

Family ANATIDAE 
Arum 

A complete carpometacarpus, LACM 18935, 
represents a duck at Costeau. Another specimen, 
LACM 18936, a proximal carpometacarpus frag
ment, is evidently an anatid but its preservation 
indicates H was reworked from an earlier deposit 

Order FALCONIFORMES 
Family ACCIPITRIDAE 

Buteogdlus 

Presence of Buteogallus is noted by a complete 
coracoid, LACM 18937. Currently this genus is 
not found b California; its range extends from 
southern Arizona and Texas (possibly New Mex
ico) south to northern South America, However, 
a minimum of 83 individuals have been collected 
from the deposits at Rancho La Brea. Evidently 
the territorial range of this hawk was farther to 
tht~ west, and probably north, of its present limits. 

Order GALUFORMES 
Family PHASIANIDAE 

Loplwrtyx 

The quail is the most abundant avian representa
tive from Costeau Pit, having been identified by 
twenty postcrnnial elements, LACM 18938, 

Order RALUFORMES 
Family RALLIDAE 
Fulica cL americ1:ma 

The American coot's presence in the fossil de
posit is noted by three limb elements, LACM 

18939. This genus is well-represented in western 
North America and currently is found in nearby 
lakes and ponds. 

Order STRIGIFORMES 
Family STRIGIDAE 

Two owls have been recognized; however, the 
generic identity of the larger form is unknown. 
It is represented by a proximal tarsometatarsus, 
LACM 18940, which is about the size of a similar 
elemtmt of a horned owl. 

Spimtylo 

The burrowing owl, identified on the basis of 
two incomplete tibiotarsi, LACM 18941, is a good 
indicator of a grassland environment It pres
ently inb1bits the general area, utilizing numerous 
ground squirrel burrows. 

Order P ASSERIFORMES 

Several passerine elements, LACM 18942, have 
been recovered that probably represent three or 
four genera, 

Class MA MM ALIA 
Order INSECTJVORA 

Family somcrDAE 
Notirmorex crawfordi ( Coues) 

Abundance: Five individuals, based on right 
jawso Twelve specimens, including two incomplete 
palates, nine jaws and an anterior half of a skull, 
LA.CM 18943-18946. 

Habitat: The desert shrew is presently found in 
semiarid and arid regions of the southwestern 
United States and northern Mexico, It has been 
n.:corded by Hoffmeister and GoodpasttT (1954) 
in a desert grassland environment around the 
base of the Huachuca Mountains of southeastern 
Arizona. 

Discussion: Two species of shrew are presently 
assigned to the genus Notiosorex, N. crawfordi and 
N. jacksonio Hibbard (1950: 127-128) removed 
the species 'gigas' from the germs Notio,wrex and 
placed it in a new one, Megasorex. }fall and Kelson 
( i 959: 64) synonymized the latter genus wl!h the 
former, thus restoring 'gigas' to its previous status, 
However, Repenning (1967: 56), in hfa review of 
the Soricidae, retained Megasorex as a valid genus, 
with M. gfgas the monotypic species, 

Notiosorex crawfordi is reported in the fossil 
record only from Late Pleistocene deposits of 
Kansas and California, Cragin Quarry in Kansas, 
and Rancho La Brea in California, according to 
Hibbard and Taylor (1960: 158). Undoubtedly, 
extensive screening operations at promising locali
ties will greatly expand the knowledge of fossil 
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distribution of this species. The second species, 
N, jm:ksoni, is an extinct form named by Hibbard 
( 1950: 129). His reported from Blancan and pos
sibly lrvingtonian age deposits, only from Kansas 
and California, Notiosorex sp, has recently been 
discovered in Plio-Pleistocene deposit5 of the San 
Pedro Valley in Arizona (G, Lammers, 1968, per
sonal communication), 

The Costeau shrew (see Fig, .3) differs from 
Sorex by its reduced dentition ( U/ 2, C 1/0, P II 1, 
M3/3 as opposed to 13/1, Cl/ 1, P3/1, M3/3), 
generally larger Cl/, more anteriorly inclined 
cornnoid process, and distinctly more lingually 
emarglnate intercondylar area. It differs from 
descriptions of Megasorex by its much smaller 
size, relatively more slightly built rostrum, lesser 
arching of the skull, more emarginate posterior 
borders on P4/ - M2/ (especially on P4/), and 
its less anteriorly inclined and less spatulate com
noid process. The Costeau specimens are distin
guished from Hibbard's (1950: 123, 130-133) 
type description and illustrations of N. jacksoni by 
smaller size, kss triangular-shaped ( occlusally) 
Cl/, presence of a valley between the principal 
cusp and lingual cingulum of the unicuspid teeth, 
a groove on the posterior portion of the first and 
second unicusped teeth for reception of the an
terior portion of the second am:! third, having the 
anterior portion of the P4/ metaconal blade con
tlmmus with the para,:one rather than its being a 
distinct cusp (this feature is not apparent in the 
il!ustrntion of the type; Hibbard, 1950: 123), and 
less distinct cbgula on the lower teetk 

Morphologically, the shrew from Costeau Pit 
cannot be distinguished from Recent specimens of 
Notiosorex crawjordi, 

FmURE 3. Notiosorex cmwfordi, ocdusal view of 
palate, LA.CM 18943, Cost.eau Pit, Loe, 65129, Line 
beneath figure represents I mm, 

Order ED ENT ATA 
Family MYLODONTmAE 

Pammyfodon cf, harfoni (Owen) 

Abundance: Nine individuals based on adult 
right humeri and fourth left uppt~r cheek teeth of 
three juveni !es. 181 specimens, including one pos
terior portion of a skull and nine skull fragments, 
five incomplete jaws, 32 isolated teeth, nine dermal 
ossicles, 71 complete and incomplete vertebrae, 
five incomplete pelve;;, six incomplete scapulae, 
one davicle, one ulna, ont~ radius fragment, 16 
incomplete fomorn, two tibiae (one compkte) and 
12 foot elements. 

H abitm: Stock ( l 925; 27; l 963; 5 J ) stated that 
the mylodontid sloths occupied open land in both 
North and South America and were probably 
grassland forms, This idea is reiterated by Hibbard 
and Taylor (1960: 163). I also subscribe to the 
idea that these ground sloths, ai; typified by the 
genus Paramylodmi, commonly frequented grasi;. 
lands. As noted below in the difK:ussion on environ
ment, the Costeau area was exclusively a grassland 
during the Late Pleisto,~ene. 

Discussion: Only three genera of ground sloths 
have been described from the Pleistocene of west
ern North America, Paramytodon, hfegalonyx and 
Nothrotherium. Although all three forms are re
corded at Rancho La Brea, only the first named 
genus has been recovered from Costeau (the fatter 
two are not common at Ranch'o La Brea), Parn
mylodon can be distinguisht~d from Nothrotherium 
and lvfegalonyx by its lobate teeth, simple ectotym
panic ring, larger size, shorter but more massive 
epipodial elements, presence of dermal ossides 
and lack of discrete lumbar vertebrae, as well as by 
numerous other features, The species P. harlani is 
known throughout the North American continent 

The Pararnylodon species from Costeau is of 
slightly smaller average size than the one from 
Rancho La Brea (Figs. 128- J 55) but morphologi
cally tilt~ two are indistinguishable. One small dif
ference between the two samples was observed-the 
single ectotympanic found at Costeau (Fig. 4) is 
distinctly more massive than any of the three 
known Rancho La Brea homologut~s. 

The teeth of Paramylodon are composed of a 
thin outer layer of cement (0.7mm-LOmm) which 
encloses a layer of denM~ dentine that encircles the 
vascular dentinal core, The dense layer of dentine 
stands out in relief above the softer internal type 
forming a resistant ridge for more efficient grind
ing. The denser dentine seems to serve the same 
function as the enamel in grazing ungulates. 

H should be pointed out that Paramylodon, as 
well as sloths in genera!, ls extremely variable in 
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Fmv1m 4. Pammylodr:m cf. !wrlcmi, medial view of 
ectotyrnpanic, LACM 18002, Costeau Pit, Loe, 65129. 
Line beneath figure represents 10 mm. 

configuration of its bones, probably as much or 
more so than any other Cenozoic mammal (for 
variation in Paramylodon elements in the samples 
from Costeau Pit and Rancho La Brea, see Figs. 5, 
128-155). 

Apparently, remains of juvenile Pammylodon 
are not common. Relatively few are to be found 
among the numerous Rancho La Brea specimens. 
Of several juvenile specimens from Costeau, one, 
a maxillary fragment, LACM 17989, Fig. 6, shows 
an interesting characteristic of Paramylodon teeth; 
that is, at an immature stage the teeth expand 
toward the base and, like adult forms, are rootless. 
Two juvenile specimens from Rancho La Brea 
(Fig. 7), a nearly complete jaw, UCMP 33103, 
and a maxillary fragment, UCMP 33110, display 
teeth with similar features. These individuals are 
smaller, show little tooth wear and are evidently 
younger than the Costeau specimen but, like it, 
present an occlusal tooth pattern identical to adult 
forms. The size of the ocdusal outlines in the 
Costeau specimen is comparable to a section taken 
near the base of the tooth in these juveniles. It 
thus appears that the rootless teeth of juveniles are 
tapered from base to crown until adult size is 
reached, at which time they become para1le1-sided. 
If deciduous teeth do occur, they are lost at a very 
early stage, possibly in the embryo. 

Order LAGOMORPHA 
Family LEPORIDAE 

Two genera and three species of leporid are 
recognized in the Costeau fauna, Lepus cf. cali
fornicus, Sylvilagus cf. audubonii and S. cf. bach
mani, The presence of these three forms in a given 

FIGURE 5. Occipital profiles of selected adult Pammy
lodon harlani skulls from Rancho La Brea shO'lving 
variation in shape. Une beneath figure represents 20 
mm, 

""""" 
FIGURE 6. Paramylodim cL harlani, left maxillary 
fragment, LACM 17989, Costeau Pit, Loe, 65129: 
A, occlusal view; B, lingual view. Line beneath figure 
represents 20 mm. 
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A 

FirnJRE 7, X-ray photograph of juvenile F'aramylodon harlani maxillary and jaw from Ranclm 
La Brea: A, UCMP 33110, lateral view of maxll!ary fragment; B, UCMP 33103, medial view 
of jaw, Une beneath figure represents 20 mm, 

area is quite common today in many parts of 
southern California; and judging by their coexist
ence at Costeau Pit, Rancho La Brea and McKit
trick, this condition also prevailed during the Late 
Pleisto,:ene, 

Lepus cf, californicus Gray 

Abundance: Two individuals, based on wear 
stages of teeth. 12 specimens, including teeth, an 
a~tragalus and a proximal end of a humerus, 
LACM 18584, 18585 and 18955. 

Habitat: The blacktail jackrabbit is found chiefly 
in grasslands and deserts. 

Discussion: Specimens of Lepus are distin
guished from Sylvilagu.s mostly by their much 
larger size. There is also an apparent difference 
in the configuration of the ocdusal surface of P3/ 
to M2/, as the former genus possesses a more dis
tinct change in slope near the labial border (an 
almost step-like effect) than does the latter. 

Specimens of Lepus from Costeau do not show 
significant differences from L. califomicus, the 
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one large rabbit found in southern California 
today, The oniy other species now inhabiting Cali
fornia are found in the northern part of the state, 

Syfoilagw1 Grny 

Abundance: Eight individuals, based on the left 
])/ 3, .128 specimens, including five skull fragments, 
six jaw fragments, 89 isolated teeth, one vertebra, 
six humeri, one radius, six fragmented pdves, three 
femora, five tibiae and six astragali, LACM 18601-
18637 and 18956-18960. 

Discussion: .As previously mentioned, hvo spe
cies from the Costeau fauna are assigned to this 
genus, Sylvilagus cf bachmani and S, audubonii. 
The fossil forms of these species sbow no differ
ences when compared to their living counterparts. 
Of the Costeau specimens, S, imdubonii is distin
guished from S. bachmani by its slightly larger 
size, relatively dt~eper jaws and larger tet~th and 
slightly more anternposteriorly compressed trigo
nid. In addition the enamel re-entrants of the 
anterior border of the talonids are usually more 
crenulated in the former specks (Hall, 195.l: 143). 
Despite these differences in dental characteristics, 
many specimens of Sylvilagus could not be specifi
cally difforentiate<l 

Sylvifogua cL bachnumi (Waterhouse) 
Abundance: Four individuals, based on the left 

P/ 4. 19 specimens, including one maxillary and 
four jaw fragments and 14 cheek teeth, LACM 
18621, 18628, I 8636, 18956 and 18958, 

Habitat: The brush rabbit is found in areas with 
moderate to heavy brush cover, mainly along the 
western coasts of Oregon and California, and 
throughout Baja California, 

Discussion: Based on size alone, the great ma
jority of Sylvilagus specimens probably are assign
abk to the smaller species, S. bachmani. The pre
sumably greater abundance of thls type, which 
requires a good brush cover, can he explained by 
the presence of dense vegetation adjacent to the 
Late Pleistocene water courses, 

Syfoilagwi ct mulubonii (Baird) 
Abwulance: One individual, Six specimens, in

cluding a jaw fragment and isolated cheek teeth, 
LACM 18957 and 18959, 

Habitat: Grasslands and open sage are the pre
ferred habitat of the desert cottontail, found 
throughout most of the western United States and 
northern Mexico. 

Discussion: Although this species may not have 
frequented the water supply at Costeau, it prob
ably was abundant just a short distance away if 
the numbers of S, audubonii in the immediate area 

today am aray indication, This species is much 
more abundant than Sylvilagus bachmani, in the 
Rancho La Brea fauna (Stock, 1963: 41) and 
McKittrick (Schultz, 1938; 2Hl), 

Order RODENTIA 
Discussion: Nine genera of rodents have been 

identified in the Costeau fauna, In general they are 
the same as those from Rancho La Brea; Ondatra 
is noted oniy in the former fauna, however, and 
Onychomys only in the latter. These two geuera 
are very poorly represented but the absence of the 
former at Rancho La Brea may have environ
mental significance, 

The total number of specimens for each rodent 
genus given, except Ondatm, excludes all post
cranial elements, 

Family SCIURIDAE 
Citelliw beeclwyi (Richardson) 

Abundance: Four individuals, based on the left 
M/ l, 40 specimens, including thret~ maxillary and 
three jaw fragments in addition to 34 isolated 
teeth, LACM 18961.-18967, 

Habitat: The California ground squirrel lives 
along the western Coast from northernmost Oregon 
to northern Baja California in regions where grass
lands, open slopes and rocky ridges predominate. 

Discussion: Citellus beecheyi fossils from Cos
teim were compared with a number of species of 
this genus, especially those found in and around 
southern California, They are considerably larger 
than specimens of C, lateralis (Say) and the median 
ridge of the M/ 3 protoconid is more pronounced 
and its base is directed more toward the prnto
lophid, In addition to exceeding specimens of 
C. leucurus (Merriam) in size, they have a rela
tively less reduced ?3/ as discerned by the alveolio 
The Costeau species is also considerably larger 
than C. mohavensis (Merriam), With the possible 
exception of a less distinct metacmm!e on P4/, no 
dental characters were observed which would 
allow a separation of these two species, Citellus 
lereticaudus (Baird) is equivalent to C, leucurus 
in sizt~ and differs from the fossil species by a 
poorly defined metaloph on P4/ (on the P4/ of 
specimens from Costeau Pit the metaloph is very 
prominent due to a large, well defined metacmmle; 
this cuspule is incipient to absent in C. tereti
caudus), The basin of M/ 3 in C. tereticaudus is 
relatively smaller and less flat bottomed when 
compared to the Costeau Pit specimens in a similar 
stage of wear. 

The Costeau species was compand to and found 
identical with Citellus beec!wyi, which is currently 
very abundant in the area, According to Dice 
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(1925: 126), the ground squirrel from Rancho 
La Brea is referable to this species. 

Family GEOMYIDAE 
Thommny11 hottae (Eydoux and Gervais) 

Abundance: 36 individuals, based on incisors. 
389 specimens, including three incomplete skulls, 
13 incomplete palates, 65 complete and incomplete 
jaws and 308 isolated teeth. 

Habitat: This highly diversified pocket gopher 
occupies most habitats in the southwestern United 
States and northern Mexico. It prefers loamy soiL 

Discussion: Absence of a prominent groove or 
grooves on upper incisors helps distinguish this 
germs from every other living geomyid. All upper 
incisors referable to gopher from the Costeau 
fauna bear only the very faint medially positioned 
groove on the anterior surface, typical of Tho
momys. This genus is represented by more indi~ 
vidtmls than any other animal from Costeau Pit 

The Costeau gopher (Fig. 8) is noticeably larger 
than Thomomys monticola Allen which inhabits 
mountain meadows in northern and northeastern 
California at present. The anterior surface of the 
P4/ talon in this latter species is flat to concave 
anteriorly, but the same surface in the former spe
cies is slightly to distinctly convex. In T. monticola 

the isthmus joining the trigon and talon of P4/ is 
distinctly lingual to the anteroposterior midline; 
the position of this isthmus is nearly central in an 
Costeau specimens. This feature seems unaffected 
by stage of wear, Another characteristic separat
ing these two species is the bilaterally symmetrical 
P / 4 trigonid in the Costeau form; it is asymmetri
cal in Thomomys monticola. 

T. talpoides (Richardson) was also compared to 
the fossil species. It too is a slightly smaller form. 
The P4/ of this species displays characters of both 
T. monticola and the Costeau Thonwmys. Like 
T. momicola, and unlike the fossil species, the 
trigonid of P / 4 is not bilaterally symmetrical. 

The extant T. townsendii (Bachman), now liv
ing in the Pacific Northwest, is noticeably larger 
than the species under investigation. Dental char
acteristics of these two forms are quite similar 
although there is a tendency toward asymmetry in 
the P/ 4 trigonid of the larger species. 

Numerous specimens of Thomomys bottae were 
compared with the fossil species and in no way 
were they found to differ, This species of gopher 
has been observed living at the fossil site and 
has been recorded from many Pleistocene de
posits in California, induding Rancho La Brea 
and McKittrick. 

Fmu.1ui il Thomomys bottae, occh.1Bal view of skull, LACM 20573, Costeau Pit, Loe, 65129. 
Line beneath figure represents 5 mm. 
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Family HETEROMYIDAE 
Perngnathus d, califomicua Meuiam 

Abundance: 26 individuals, based on incisors. 
272 specimens, including one skull fragment, three 
incomplete palates, 11 maxillary fragments, 51 
jaws and jaw fragments and 206 isolated teeth. 

Habitat: The California pocket mouse is com
monly found in grasslands of semiarid regions in 
central and southwestern California, 

Discussion: Many species of Perognatlws were 
compared with the relatively abundant specimens 
from the area of investigation. Just three closely 
approach the fossil species, P. bai!eyi Merriam, 
P. fallax Merriam and P. californicus Merriam. 
Ail nmv inhabit areas in southern California, They 
are similar in sizt~ to each other and to the fossil 
form, but P. baileyi and P, fallax possess a wider 
Pl 4 trigonid, P4/ of the latter species is also more 
reduced than in the fossil form, The Costeau pocket 
mouse appears to fall within the range of variation 
of P, cal if ornicus. However, the labial inflection of 
M3i seems to be more posteriorly directed on the 
average than in the recent specimens, 

Dipodomys Gray 

Abundance: Four individuals, based on incisors. 
2 J specimens, including a jaw, LACM 18968, and 
isolated teeth, LACM 18969, 

Habitat: Kangaroo rats occur mainly in the west
ern United States and northern Mexico in semiarid 
to arid regions where slight ground cover prevails. 
Sandy soils are preferred. 

Discussion« Over one-half the existing species of 
Dipodomys can presently be found in California, 
The fossil specimens have been compared with 
each of these. D. ingens (Merriam) and D, deserfi 
Stephens are decidedly larger, D, elephantinus 
(Grinnell) fa slightly larger with narrower lowt~r 
incisors, and D. merriami Mearns, D, nitratoides 
Merriam and D, ordi Woodhouse are distinctly 
smaller than the fossil spedeiio The remaining spe
cies are nearly the same size, Of these D, rnicrops 
differs by possessing noticeably wider, flatter
tipped lower incisors, and D, hernumni Lt~ Conw 
and D. venmtus (Merriam) can b<: distinguished by 
a greater constriction betwe<:n the trigonid and tal
onid of P/4 and a slightly more reduced M/3, 
Apparently, the specimens from Costeau Pit can
not be separated from either D. agilis Gamble or 
D, panamintirms (Merriam). Dipodomys stephensi 
(Merriam) is quite possibly a subspecies of D, 
pmwmiminus (Hall and Kelson, 1959: 520). If 
recognized as a separate species it too would 
closely compare with the Costem.1 form, Although 
D, agilis is now living in the area of investigation, 

only one of many studied jaws was as large as 
LACM 18968 (Fig. 9), D. panamintinus, now liv
ing north and east of tht~ Santa Ana Mountains, is 
represented by some specimens wbich equal the 
fossil species in size; the average appears slightly 
smaller, however. 

A 

FIGURE 9. Dipodomys, left mandible, LACM 18968, 
Costeau Pit, Loe. 65129; A, occlusal view; B, labial 
view, Line beneath figure represents 5 mm, 

Family CRICETIDAE 
Peram.yi;cw; rmmicufotui; (Wagner) 

Abundance: Nine individuals, based on incisors, 
48 specimens, including three maxi!iary fragments, 
16 jaws and 29 isolated teeth (mostly incisors). 

Habitat: The deer mouse occupies all terrestrial 
habitats throughout most of North America, 

Discussion: Six species of Peromyscus can pres
ently be found in southern California: P. crinitus 
(Merriam), P, eremicus (Baird), P. boylii (Baird), 
P. trnei (Shufoldt), P. californicus (Gatnble), and 
P, numiculatm. Many individuals of these and of 
additional species were compared with the fossil 
material, Only the last-named species was found 
to be idrntical, within the range of variation of its 
subspecies, to the Costeau Peromyscus, 

Peromyscus crinitus is the only species smaller 
than the fossil one. It further differn in the absence 
of an anteroconuie, a less reduced M/ 3 and a 
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much less pronounced anterointernal inflection of 
the anteroconid. P. eremicus, P. boylii and P. truei 
are similar to the fossil species in size. The M/ 3 
in each of these species is less reduced and the 
anteroi11ternal inflection of the anteroconid is 
usually less developed, although the first-named 
species differs least in the latter character. A small 
anterol:ormle on M 11 is found in each of these 
three species. It is often lacking in the first, usually 
present in the second tvvo and most prominent in 
the last However, each of these species differs 
from P. numiculatus in this character by having it 
directly attached to the anterocone rather than 
joined to it by a distinct loph, 

Peromyscus califomicus and the extinct P. 
irvingtonensis are much larger than any of the 
above species. Both have a less reduced M/ 3 
(especially the latter) than the Oosteau Peromys
cus. The Irvington species also differs in its lack 
of the anterointernal inflection and the presence 
of a lake in the anterocone. P. califomicus has 
the anterointernal inflection but it is not as well 
developed. 

A number of specimens of Peromyscus from 
Rancho La Brea were studied. These appear iden
tical to those from Costeau. Although Dice ( 1925: 
123) gave a new specific name, P. imperfectus, to 
the La Brea specimens, no characters that would 
allow it to be distinguished .from P. maniculatus 
were given. A large quantity of specimens repre
senting nearly all the subspecies of Peromyscus 
maniculatus now living in and around California 
possess characters which encompass all those seen 
in the specimens from Costeau Pit and Rancho 
La Brea, including the type of P. imperfectus 
(UCMP 21879). I consider Peromyscus imper
fectus to be a synonym of P. maniculatus. 

Reithrodontomys cf. humulfo 
(Audubon and Bachman) 

Abundance: Eight individuals, based on left 
jaws. 31 specimens, including two maxillary frag
ments, 14 jaws and jaw fragments and 15 isolated 
teeth (mostly incisors}. 

Habitat: This particular harvest mouse is asso
ciated with wet grasslands and marshes. 

Discussion: Although Reithmdantomys is evi
dently very closely related to Peromyscus, it can 
be separated from this genus by its grooved upper 
incisors, minor dental characters and generally 
smaller size. 

Reithmdon.tomys raviventris Dixon, currently 
restricted to a small region in west central Cali
fornia, is distinctly larger than the fossil species. 
It also differs in possessing a relatively wider an
terocone and anteroconid on M 1 / 1, for a given 

wear stage, and commonly has a slightly (rela
tively) larger Ml 3. R. fulvescens Allen of the 
southern United States and Mexico is much larger 
than the fossil species and also possesses a rela
tively wider MI/1 anterncone and anteroconid. 
Ml 3 in this species is usually much less reduced. 
R. rnegalotis (Baird) is the only species in addi
tion to R. raviventris now present in California and 
is stakwide in distribution. It has been identified 
at Rancho La Brea (Dice, 1925: 123), Although 
Schultz (1938: 207) does not give a specific desig
nation to the McKittrick species, a close study of 
the specimens from the latter deposit shows that 
it is probably R. mega!oti.1» The Costeau harvest 
mouse differs from numerous (over 100) Recent 
specimens assigned to this species by its distinctly 
smaller size and relatively less massive teeth. In 
addition some of the Recent and fossil specimens 
of R. megalotis possess an ectostylid on Ml l that 
is not present in the Costeau material. 

All North American species of Reithmdan
tomys were observed and R. humulis is the only 
one as small as the one under investigation. This 
species compares favorably in size and in dental 
characters to the one from Costeau. Both forms 
display a labial cingulum on M/l-M/2 which 
bears incipient cusps, One other species, R. burti, 
possesses a labial dngulum, but it is much less 
pronounced and manifests no cusplets. Also, R. 
burti averages slightly larger than R. humulis and 
specimens from Costeau. The present geographic 
range of R. hwmdis, however, ls limited to the 
southeastern United States, with eastern Texas the 
westernmost boundary for this species, Although 
it is conceivable that the fossil material represents 
a new species, it will require more complete speci
mens than are now available to ascertain this, 

Neotmrw. Say and Ord 
Abundance: Three individuals based on the 

right M1/. 16 specimens, including two edentu
lous jaw fragments, LACM 18970, and ] 4 isolated 
teeth, LACM 18971. 

Habitat: The woodrat can be found in deserts, 
forested mountains and near jungle conditions 
throughout much of North America. Various spe
cies, however, are restricted to fairly definite 
habitats. 

Discussion: Because of the marked variability 
in species and individuals of this genus and lack 
of diagnostic material, only a generic designation 
is given. Of the species used in comparison, Neo
toma cinerea (Ord), N. albigula Hartley, N. lepida 
Thomas and N. fuscipes Baird, only the latter two 
now coinhabit southwestern California. N. fuscipes 
is nearest to the fossil species in size although rep-
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resentative specimens are generally a little smatler, 
Specimens of the first three species, especially N. 
!epida, are all distinctly smaller than the fossil 
form. Also, the lingual and labial inflections of 
the Costeau species' Ml/ appear a little morn open 
than do those in any of the compared species for 
a similar wear stage, 

Mfowtus calif ornictw (Peale) 
Abundance: 14 individuals, based on the right 

Ml/. 70 specimens, including six incomplete 
palaks, 11 incomplete jaws and 53 isolated teeth. 

Habitat: The California vole is chiefly a grass
land animal that now inhabits most of California, 
It apparently prefers grassy areas near streams, 
lakes or marshes, 

Discussion: Shape of the incisive foramina and 
the occlrnrnl enamel pattern seem to be the most 
diagnostic features that allow differentiation be
tween species of lviicrotus, The first named char
acter is commonly considered the most reliable 
and is present in six specimens from Costeau, 
LACM 18972. 

The fossil species was compared with species 
of Micrams that occur in California or near the 
southern part of the state, as well as with A1, penn
sylvanicus (Ord), currently the most widespread 
species, Of these compared species only M. mon
tmws (Peale),}\;[, townsemlii (Bachman), M. hm
gicaudus (Merriam) and M, californicus approach 
the fossil material dosdy enough for corwidera
tion ht~re. The first named species differs by its 
slightly smaller size, posteriorly constricted inci
sive foramina and anternmedfoJly directed an
teriormost Hngual inflection of Ml L Although M, 
townsendii fa similar in size to the fossil form, its 
incisive foramina and ankriormost lingual inflec
tion of M/ 1 dosdy resemble those of M. mon
tanus. M, longicaudus more nearly approaches the 
fossil species than do the other two but is generni1y 
a little smaller and has narrower incisive foramina 
which commonly show some degree of posterior 
constriction. 

Only M. califomicus, among its subspecies, 
possesses all the characters noted in the fossil 
materiaL Over 150 specimens of this species, rep
resenting all its extant subspecies, were used in 
comparison. The Costeau specimens diffor from 
most of these subspecies by their more posteriorly 
widened incisive foramina, Incisive fornmina that 
approach the fossils in width have been observed 
in just one of many studied palates of M. cali
fornicus califomicus. None of the observed l\d, c. 
sanctidiegi Kellogg specimens (the only subspecies 

now living in the area) has as wide foramina, while 
half of a limited number (eight) of M. c. kemen
sis Kellogg specimens approach the Costeau ones 
in this character. A possibility exists that the fos
sil material represents another subspecies within 
l\,ficrotus californicus, 

01ufotra Link 

Abundance: One individual, based on a com
plete right femur, LACM 18973. 

Habitat: Muskrats inhabit lakes, marshes and 
streams throughout most of North America from 
northernmost Mexico to Alaska, They are found 
in semiarid as well as humid regions, 

Discussion: The Costeau muskrat is evidently 
the first one reported from fossil deposits in Cali
fornia, The presumed native muskrat distribution 
in this state is very limited, occurring only in the 
extreme northeast, Ondatra zibethicus mergens 
(Hollister), and in the extreme southeast along the 
Colorado River, 0, z. pallidus (Mearns). Man, 
however, has intrndun~d muskrats into other areas 
in California because of the economically impor
tant fur. 

The fossil specimen (Fig .. l 0) measures 43,6 mm 
in greatest length, 1.1.5 mm in greatrnt distal width 
and 5,7 mm in least width of shaft These measure
ments fall within the lower limits of the only wide
spread living spt~des of Ondatra. The only species 
other than 0, zibethicus now living is 0. obscurus 
(Bangs), which is restricted to the Newfoundland 
area, Although the fossil femur is similar in size to 
0. zihetliicus, it differs from the 52 studied speci
mens in possessing a distinctly longer third tm
chanter, one that joins the greater trnchanter at 
its lateralmost extension. Recent specimens have 
a third trnchanter that either does not extend dor
sally to the greater trochanter, or else joins it near 
the base. 

Several fossil species of Ondatm have been rec
ognized but the descriptions do not include discus
sions or illustrations of femurs with the exception 
of one listed by Hibbard and Dalquest (1966: 23) 
from the Seymour Formation of Texas, The femur 
discussed by them was found as part of an inccnn
pkte adult skeleton, which indudtd tfw skull, that 
was identified as Omlatm mmectens (Brown), This 
femur, greatest length recorded as 35.5 mm, is six 
millimeters shorter than the smallest 0, zibethicus 
seen, 

The Costeau femtir, like all comparative mate
rial, shows a distinct suture between the shaft and 
the distal epiphysis. Whether an incomplete fusion 
of these elements in folly adult forms is related to 
the muskrat's aquatic habits is not known, 
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FmuRE 10. Ondatra, right femur, LACM 18973, Cos
teau Pit, Loe, 65129; A, anterior view; ll, poslerbr 
view. Line beneath figure represents 5 mm, 

Order CARNIVORA 
Family CANIDAE 

Canis cf. dims (Leidy) 

Abundance: One individual, based on a P4/ 
talon, LACM 18214. 

liabiwt: The habitat of the dire wolf is not 
definitely known but its remains have been un
covered throughout North America associated with 
different faunas representing varied habitats, 

Discussion: The carnass!al fragment (Fig. 11} 
was compan~d with all available canid and folid 
types. It most closely resembles Canis dims, Upon 
comparison with numerous similar elements it was 
found to differ slightly from them by lacking a 
smaH but distinct. posteroventrnl cingulum. 

Canfu cL fotrmw Say 
Abundance: Three individuals, based on size of 

elements and type o.f preservation. 14 specimens, 

including a squamosai, two teeth, a jaw fragment, 
four vertebrae, a partial pelvis, major portions o.f 
a bumerns, ulna, femur and tibia and a second 
phalanx, LACM 18217-18226. 

Habitat: The coyote is ubiquitous throughout its 
range of central and western North America. 

Discussion: The Costeau coyote was compared 
with and found indfa!bguishable from specimens 
of Recent. Canis latrans. It was also compared with 
the large assemblage of this species from the Late 
Pleistocene b:rea deposits of southern California 
and found similar to alL Canis latmns is generally 
recognized as the only species of coyote existing at 
present; this probably iipplies to the Late Pleisto
cene as well (Giles, 1960: 373-375). 

Family MUSTEUDAE 
Mustela frnnata Lichtenstein 

Abundance: Two individuiils, based on jaws. 
Three specimens, including two incomplete jaws 
with dentition, LACM l8215 and 18678, and a 
complete canine, LACM 18216. 

Habitat.' The longtail weasel is present in most 
terrestrial habitats near water from Central Amer
ica to southwest Canada. 

Discussiorc Only one species of weasel now in
habits southern California, Mmtda frenata. The 
Costeau specimens were compared with this and 
other species in western North America, 

Muste!a ermimm Bonaparte ·and M. rixosa 
(Bangs) are much smaller than the Costeau spe-

?NII 11111§ 

Fmuim 1 L Canis cf. dints, occlusal view of rlgh! 
P4/talon, LACM 18214, Costeau Pit, Loe. 65129. Line 
beneath figure represents 5 mm. 
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FIGURE 12, Mustela frenata, right jaw fragment, 
LACM 18678, Costeau Pit, Loe. 65129: A, ocdusal 
view; B, lateral view. :Line beneath fignrn represents 
5 mm. 

des, while M. nigripes (Audubon and Bachman) 
and M. vison Schreber are larger. Only Mustela 
frenata compares favorably in size with the fossil 
specimens. The single difference noted between 
the Costeau weasel and those of M. frenata used 
in comparison is the size of the canine in one of 
the jaws (LACM 18678, Fig. 12). This tooth is dis
tinctly more slender than any of the 34 canines 
observed, Because the mot o.f this tooth is very 
large and M/ 1 shows noticeable wear, it evidently 
is not det:idumis, This is further substantiated by 
Hall's (1951: 16-17) description and discussion 
of weasel canines. It is possible th.at this tooth rep
resents an abnormal condition. The isolated cauine 
recovered from Costeau Pit, l,ACM 182 l 6, as well 
as the two incomplete jaws, are indistinguishable 
from comparative specimens of Mustela frenata. 
This species is known from Late Pleistocene de
posits of California including Rancho La Brea 
where it is tbe most abundant mustelid (Stock, 
1963: 35). 

fo each instance the weasel specimens from 
Costeau were recovered with abundant rodent 
material. 

Family FEUDAE 
Smifodan cf. californfous Bovard 

Abundance: Two individuals, based on two in
complete upper canines, one juvenile and one 
adult 

Habitat: The saber-toothed cat probably lived in 
varied habitats as suggested by representative fos
sils recovered from upland caves and fissures and 
lowland stream and lake deposits and brea accu
mulations, The Rancho La Brea fauna, which con
tains an abundance of Smilodon material, reflects 
largely a grassland environment (this has been 
pointed out previously by Stock, 1963: 30), 

That Smilodon was primarily a ground rather 
than an arboreal form is suggested by habits of 
similar-sized cats ( e,g,, the tiger and African lion) 
living today. Also, there is no evidence for more 
than scattered trees in the Rancho La Brea area 
during the Late .Pleistocene. 

Discussion: The adult specimen (LACM 18212) 
is an upper canine fragment, 56 mm in greatest 
length, from the area of the alveolar border, as 
indicated by curvature and lack of enamel, The 
juvenile specimen (LACM 18213) is a large por
tion of a deciduous upper canine which measures 
66 mm from tip to broken base and is 28 mm in 
greatest width, It is identical to several of the many 
milk canines in the Rancho I~a Brea collection. 

Although these dedduous canines have moder~ 
ately kmg roots that are dosed, they are relatively 
more hollow and considerably smaller than the 
ones that replace them. These juvenile canines are 
also more laterally compressed, unserrated and 
commonly warped, thus differing further from the 
replacement teeth. An additional feature found 
only in the milk canine is a broad sukus (see 
Fig, 13) on the lingual side which tapers and shal
lows distally. This sulcus forms in response to the 
juxtaposed developing permanent tooth; some illus
trations of this can be seen in the plates of the 
Felidae of Rancho La Brea (Merriam and Stock, 
1932). 

Order PROBOSCIDEA 

Family ELEPHANTIDAE 

Mammuthm cf. calumbi (Falconer) 

Abundance: Seven individuals, based on jaw 
symphyses. 153 specimens, including five skull 
fragments, numerous tusk fragments, eight jaws, 
47 isolated teeth, 43 vertebrae, 22 rib fragments, 
14 limb bones and eight foot bones. 

Habitat: Based on associated faunas, this wide
spread species probably occupied primarily grass
land and savanna regions. 

Discussion: A survey of the literature shows that 
an intensive review of the mammoths is very desir
able. At present there is no agreement on generic 
names that should be applied (e.g., Slaughter, 
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FiGUZE 13. Smilodan cL califomicus, lingual view of 
left Cl/, LACM 18213, Ontea.u Pit, Loe. 65129. Une 
beneath. figure represents 10 mm. 

1966: 79; Webb, 1967; 10; Hibbard and Dalquest, 
1966: 29). Of the many specific names assigned 
to the mammoths probably only a few are valid, 
as a single tooth may commonly show characters 
of two and possibly more species. Mammoth teeth 
from Cost.eau Pit (Fig, 14) and Rancho La Urea 
transcend characters given for both J\.:f. columbi 
and l\!i, imperator (Leidy). This is best typified by 
third molars. 

Some supposed diagnostic features separating 
lvfammuthus ilnperator from M, columbi (Fal
coner, 1863: 43-52; Leidy, 1858b: 29; Osborn, 
1942: 1074-1077) are crenulatkm of enamel 
ridges, thickness of nmmel plates, number of ridge 
plates per given distance, total ridge-plate count 
and dentinal expansion at the ocdusal center of 
the ridge plates. The crenulation of enamel is quite 
variable, at times even in a single tooth, Thick 
enamel. plates are given as a character in the de
scription of the type of each species (Leidy, 1858b: 
29 and Falconer, 1863: 45), The number of ridge 
plates per given distance (usually 100 mm) is 
prnbfomatical; this is because the number will vary 
significantly depending upon which part of the 

FIGURE 14, Mammuthus columbi, occlusal view of mandible, LACM 18677, Coste.au Pit, Loe. 
65129, Line beneath figure represents 60 mm. 
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tooth is measured. Commonly, the region of the 
tooth measured is not stated by the autbor. The 
ridge-plate formula for M3/ as pointed out by 
Savage (1951: 237) is nondisti:octive in a separa
tion of these species. Expansion of dentine at the 
occlusal center of a ridge plate can be faint or dis
tinct in both types. 

Since the characters proposed to separate .Nt 
columhi from M. imperator are evidently not 
diagnostic, it appears that only a single species is 
represented. If this is substantiated, M, co!umbi 
(Fakoner, 1857) would have priority, Individual 
variation, age and sex differences might account 
for all the variability observed in these two species, 
This possibility bas been suggested by E. Gunther 
( 1967, personal cormmmication) and by S. Olsen 
( 1967, personal communication), Falconer ( 1863: 
67) indicated that }\,f, columhi and M. iinperator 
were one species; and Leidy (1869: 254-255) re
garded his own type of M, imperator as being con
specific with M, columbi. 

All the Costeau mammoths seem :referable to 
Mammutlms columbi. Those from Rancho La Brea 
apparently should all be placed in this species, too, 
rather than in both M. columbi and J\.:t imperator 
as is the current situation (Stock, 1963: 50), Speci
mens from both deposits display the characters 
given for the type of 1'1, columbi, 

It was noted during collection of tbe Costeau 
fauna that. mammoth bones were generally in a 
worse state of preservation than those of any other 
animal, In most instances they disintegrated upon 
removal (juxtaposed bones of other animals were 
often recoverable). That mammoth bones tend to 
be poorly preserved may be because of their rela
tively less dense outer wall. 

As also noted in collecting, mammoth jaw sym
physes are quite durable. Identification of this 
element can be important in establishing a mini
mum individual count If it had not been for more 
complete mammoth jaw specimens, two symphyses 
from Costeau Pit would probably not have been 
identified. The weakest points of a mammoth jaw 
seem to be on either side of the symphysb just an
terior to the alveoli, This is where all the breaks 
were rnade in the fossil specimens, The weight of 
the jaws when complete with teeth apparently 
caused a breaking on one or both sidt~s of the sym
pbysis during transport, leaving it attached to a 
single ramus or as an isolated element This ten
dency probably applies to young individuals also, 
as a Recent specimen of Elephas (LACM 0-25), 
which retains its first deciduous teeth, shows no 
trace of a suture at the symphysis. lf the entire 
lower mandible of a mammoth is found intact, it 
probably is indicative of very little transport 

Two mammoth teeth from Costeau Pit warrant 
special mention. They are unusual in that the 
transverse diameter is extremely raarww. LACM 
25230 is an estimated 200 mm in greatest antero
posterior length (the posterior portion is incom
plete) and measures 71 mm in greatest transverse 
width, Both mt~asuremeuts \Vere taken along the 
ocdmml surface. The corresponding measurements 
of LACM 18239 are 185 mm (estimate) and 60 
mm, Specimen 25230 shows evidence of eleven 
plates, specimen 18239 shows eight However, the 
excessive wear on the posterior part of foe last 
named specimen prevents an accurate determirrn
tion of the plate count Each plate of this specimen 
is not transversely continuous but is divided into 
two loops. LACM 25230 suggest~ this division in 
the anterior six plates, but the posterior ones are 
wntimmus. Although both lower teeth are unusual 
in their narrowness, they are dissimilar enough 
from t~ach other to reprt~sent possibly two individ
uals (the teeth were found approximately 25 yards 
apart), Both teeth evidently indicate an abnormal 
condition and are probably assignable to the one 
species of mammoth, Mamnwtlws columbi, recog
nized from this site, 

Order PERISSODACTYLA 

Family EQUIDAE 

Bquiw Linnaeus 
Abundance: 24 individuals, based on upper 

dwt~k teeth (excluding P2/ and M3/). Tota! num· 
ber of specimens, 798, including a complete skull, 
39 skull parts, 464 teeth, 27 jaws, 143 vertebrae, 
24 ribs, 12 scapulae, 26 pdves, two humeri, nine 
femorn, three radii·ulnae, five tibiae, five patellae 
and 38 foot bones. 

Habitat: Horses are known to inhabit grass
lands throughout much of the world, 

Discussion: Horse specimens are more abundant 
at Costeau than are those of any other large animal. 
The quantity of equid material lends much support 
to the supposition that a grassland environment 
prevailed in the area during the period of de
position. 

As indkated above, keth are numerous, al
though most are isolated. The range in variation of 
these teeth, both upper and lower, coincides with 
that observed in the teeth of the Rancho La Brea 
horse. The enamel pattern h simple, although in a 
few specimens a fossette exhibits slight to moderate 
crermlation. Pli caba!lim; are distinct on approx
imately one-sixth of the teeth, a figure which dosely 
corresponds to that in the La Brea form. Shapes 
of prntocones are quite variable but, excluding 
terminal and some deciduous teeth, there is always 
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FIGURE 15. Bquus, foft lower cheek-tooth series (P/2 to M/3 inclusive), LACM 20857, Costeau 
Pit, Loe. 65129: A, occlusal view; B, labial view. Line beneath figure represents W mm. 

a distinct heel. The anteroposterior length of the 
prntocone diminishes with wear and there is usually 
a broad, distinct groove along its ling11al border. 

As in the upper cheek teeth, the lowers have a 
very simple enamel pattern (see Fig, 15), The 
metaconid is commonly a little larger and more 
rounded than the metastylid which usually pos
sesses a postt~rolingually directed angle. The meta
conid-metastylid groove varies from a wide v® 
shape to a broad U-sbape. Pli caballinids are 
present on a few specimens; these are always single 
and usually not too prominent The entoconid 
generally parallels the metaconid in size and shape. 
All the abundant postcranial material of the horse, 
except one vertebra, is identical to that from 
Rancho La Brea. 

Although much has been written concerning 
Pleistocene homes, a great deal of confusion still 
persists, This is espedaU.y true in the case of the 
Rancho La Brea home. Leidy ( 1865: 94) described 
a new species of Equus, E. occidentalis, on the 
basis of two teeth. Both were reported as second 
upper molars (third premolars by current usage); 
one came from Tuolumne County, California, and 
the other from an asphalt bed in Kern County, 
Califoruk 1 Leidy in effect regarded these two 

'A lower molar (M/3) was also mentioned in associa
tkm with the second upper molar from the asphalt 
deposit The few measurements and meager description 
that Leidy gave, however, concerned only the upper 
teeth, 
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teeth from different localities as co-types, However, 
Merriam (l 913: 413-414 }, the first person to refer 
the Rancho La Brea horse to Equus ocddentalis 
(his identification was based on the simple enamel 
pattern and size of the cheek teeth), stated that 
Leidy based this species on just the Tuolumne 
County specimen. He further said that Leidy later 
referred the Kern County material to the type, 
Apparently, Gidley ( 1901 : 114) was the first per
so!l to formally designate a single type from the 
two co-types, He selected the Tuolumne specimen 
because it had h~en figured. Merriam (!913: 410) 
indicated two specimens in a table of measurements 
despite the fact that he recognized just one else
where in the article (p. 414), The matter is further 
complicated because he lists one of the types as 
an M2/, the other as a P3/, 

Leidy ( 1869: 267) synonymized E, occidenta!is 
with his earlier named (1858) E, excel.ms, stating 
that the types could not be distinguished, However, 
Gidley ( .1901; p, 115) felt that both species should 
be recognized. His reason for separating them was 
based almost entirely on geographical differences 
(Bo occidemalis from California, E, excdsus from 
Nebraska). He mentioned that K excelsus had a 
slight tendency for greater enamel plications, but 
elsewhere in the article it was stated that this is a 
variable factor. Later Savage ( 1951: 247) con
sidered Equus excelsus a 110men vamim. 

Savage (1951: 246) stated that the La Brea 
horse shows a remarkable likt~ness to E. occidentalis 
but should be considered a true caballine as demon
strnted by the character of its deciduous dentition, 
Azzamli ( .1966; 4), commenting on the horse from 
Rancho La Brea, said that it shows a remarkable 
relationship in skuH .features to the hippotigrbe 
zebras, Willoughby (1967, personal communica
tion), in his detailed study of the genus Equus, 
assigned the La Brea equid, because of its very 
strong zebrine affinities, both cranially and post
cranially, to a new subgenus, Equus (Quaggoides), 
which includes the living burchelline zebras. He 
does not discuss the validity of retaining the speci
fic designation but follows earlier workers who 
have referred the Rancho La Brea horse to E. 
occidentalis (Merriam, 1913; Stock, 1963, and 
others). 

A new genus of equid, Amerhippus, was pro
posed by Hoffstetter (1950) to include all the 
Quaternary horses of California and South Amer
ica, excluding Hippidion-like forms; (Equus occi
dentalis was renamed A merhippus occidentalis, p. 
442 in this article). The only character used by 
Hoffstetter to distinguish Amerhippus from Equus 
was the absence of the enamel-lined pit or "lake" 
in all lower incisors, permanent and deciduous. 

I believe this single character does not justify the 
erection of a new genus, Also, according to Qdm.i 
( 1957), the absence of enamel-lined pits in the 
lower incisors, ", . , bas occurred in species of 
llippotigris, Onager and probably Equus," 

The Costeau Pit horse and most others from the 
vicinity of the Los Angeles basin are t~vidently 

specifically similar to the one at Rancho La Brea, 
And as Savage (1951: 252) has indicated, the La 
Brea horse is probably a distinct species. Since the 
type of Equus ocddentalis is a single tooth from 
an unknown deposit, it seems best to rekgate this 
species to a status of nmnen dubium, It is here 
suggested that, if a new species is designated to 
include the borne from Rancho La Brea, the type 
specimen selected should be that of the best adult 
skull and jaws in that collection. 

EQUIDAE, (gen. indet) 

Abundance: One individual. Two specimens, in
cluding a lower molar, LACM 18846, and a par
tial vertebra, LACM 18847, 

Discussion," A problematical lower molar of a 
small equid is present in the Costeau fauna. Al
though tht~ posterior edge is missing, there can be 
no doubt that it represents a smaller horse than the 
characteristic one from the fossil site (Fig. 16), 
The estimated greatest anternposterior length is 
2 LO mm and the transverse width fa 13. l mm, A 
simple t~namel patkrn is evinced, The metaconid
metastylid groove is vt~ry shallow and prestmts a 
wide V-outline, The metaconid and metastylid are 
subequal, with the latter a little smaller and slightly 
angular. The hypoflexid extends nearly to the 
metaconid-metastylid isthmus (this character was 
found to be highly variable in comparative 
material), 

Eq1ms conversidens Owen apparently represents 
the smallest North American species of this genus 
(Hibbard, 1960; 191, synonymized E. littoralis 
Hay and E. francisci Hay with E. conversidens), 
The Costeau tooth was compared with the abun
dant material of this species from San Josecito 
Cave in Mexico. While it compares favorably in 
anteroposterior length to the San Josedto teeth, 
the trnnsverne width is less than the smallest of 
these by 2.0 mm (stream abrasion has worn some 
of tht~ outer margin on the Costeau tooth, how
ever). One other difference between the two types 
is a much more angular rnetastylid in all £. con
versidens specimens seen. To date no E, conversi
dens has been reported from California, although 
it may be prt~sent in some of the State's cave de
posits, (Downs et aL, 1959: 9-11; and Sinclair, 
1904: 21), 

The Costeau molar has slightly thicker enamel 
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FmuRE Hi. Small equid, right lower molar, LACM 
18846, Costeau Pit, l.oc. 65129: A, occ!usal view; B, 

'labial view. Line beneath figure represent~ 1.0 mm. 

on the labial border and the metaconid-metastylid 
groove is less pronounced but otherwise it also 
closely resembles specimens of Nam1ippus, This 
genus has been recorded in the Pliocene (Claren
donian) of south.central California (Stirton, 1940; 
186) but never in the state's Pleistocene deposits. 

As mentioned previously, the tooth is water
worn, It is therefore possible that the specimen was 
redeposited from older sediments. Only marine 
beds are exposed armmd the perimeter of the 

Costeau area but land mammals are occasionally 
found in deposits of this type. 

An incomplete anterior thoracic vertebra, LACM 
18847, of a small equid is also present in the faurm. 
This specimen may belong to the same type of 
equid as represented by the small tooth, Some 
stream wear is evident on this vertebra also but it 
does not exceed that seen on numerous other speci
mens from the site. 

Order ARTIODACTYLA 
Family CAMEUDAE 

Camefops cf. hestemus (Leidy) 
Abundance: Three individuals, based on size of 

elements. 38 specimens, foduding one maxillary 
fragment, five teeth, 19 vertebrae, one scapula 
fragment, six pelvic fragments, one incomplete 
humerus, femur, radius-ulna and tibia, a malleolus, 
a scaphoid and a proximal phalanx. 

Habitat: According to Hibbard and Taylor 
(1960: 186), Camelops inhabited open shrub and 
grassland country. Its frequent association with 
animals that typically inhabited these areas seems 
to substantiate this. 

Discussion: Camel specimens from Costeau Pit 
were compared with those from Rancho La Brea, 
McKittrick and other faunas, mostly from Cali
fornia. They apparently agree with Camelops 
hesternus from these localities as no significant 
differences were observed in any element Accord
ing to Webb (1965: 1), C. hesternus is near the 
upper size limit for the genus. One lumbar vertebra, 
LACM 1868 l, from Costeau is slightly longer 
(greatest anteroposterior length of centrnm 87 
mm) than any of the comparative vertebrae, Since 
lumbar vertebrae are not abundant in the collec
tions of the Los Angeles County Museum of 
Natural History and the size difference is small, it 
is probable that the Costeau element lies within the 
size limits of the species. 

It is generally accepted that the most diagnostic 
features distingllishing various species of camels 
concern the skulls and jaws. Since material of this 
type is very scarce in the present fauna, the specific 
identification given it tentative, 

Tanupolama Stock 
Abundance: One individual, Three specimens, 

including a premolar fragment, LACM 19010, an 
unciform, LACM 19009, and a proximal phalanx, 
LACM 15225. 

Habitat: Probably open shrub and grassland, 
based on assodatt~d faunas (e.g., McKittrick 
fauna; see Schultz, 1938). 

Discussion: Tanupolama remains seem nowhere 
to be abundant except at the McKittrick deposits 
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where the genotypic species, Tanupolama stevensi,1 

was selected (Stock, 1928). Since the total fauna at 
this locality suggests a grassland environment 
(Schultz, .!938) and as Tarmpofoma is abundant 
there, it might be surmised that this camel was 
principally a grazing form. Its teeth, too, reflect a 
grazing habit Caution should be used in judging 
an animal to be a grazing or browsing form on the 
basis of teeth alone, however. Estes' ( 1967) study 
of living antelopes in Africa shows that two closely 
related species, Gazella grantf and G. thomsonii, 
have different t~cological requirements. The former 
is chiefly a browser, the latter a grazer. Yet, as 
would be expected, the dentitions of these two 
species are nearly identical; both have hypsodont 
molars. 

Only three genera of camels are currently recog
nized (Webb, 1965) from post-Blam.-:an deposits in 
North America: Tanupolama, Came/ops and Ti
tarwtylopus (a fourth type, slender and extremely 
long-limbed, from the Vallecito fauna of southern 
California is as yet unreportt~d in the literature). 
The Costeau specimens resemble Tanupolama and 
differ from other genera of camels in their much 
more slender build and smaller size. 

Family cf. CERVIDAE 

One ungual phalanx, LACM 19011, is present in 
the Costeau fauna that could belong to a cervid 
about the size of a small Odocoileus (greatest an
teroposterior length, 30.4 mm, greatest transverse 
width, 09.5 mm, greatest dorsoventral height, 16.7 
mm). This specimen resembles Odocoileus more 
than Tetrameryx or Anlilocapm. in its relatively 
narrow dorsoventrnl dimension< It greatly exceeds 
Capromeryx in overall size. 

As the 1.mgual phalanx in cervids and antilo
caprids is evidently not a diagnostic element, the 
identification of the Costeau specimen will have 
to remain in doubt 

Family ANTH.OCAPRIDAE 
Capmmeryx Matthew 

Abundance.· Two individuals, based on stage of 
tooth >vear; an M 11, LACM 19012, and an M/ 3 
(Fig. 17), LACM 19013. 

Habitat: Based on associated faunas and the 
habitat of the living pronghorn, this diminutive 

'Hibbard and Dalquest (1962: 83) proposed sym:momy 
for Tmmpolama stevensi with T. macrocep!wla. How
ever, Webb (1965: 34-35) in his work on Pleistocene 
carnel:s recognized each a:s a distinct species. 
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FIGURE 17< Capmmeryx, right M/3, LACM 19013, 
Costeau Pit, I.oc. 65129: A, ocdusal view; B, lingual 
view. Line beneath figure represents 10 mm. 

anti!ocaprid probably occupied open sage and 
grassland regions. 

Discussion.< A study of the various types of 
antilocaprids shows that teeth are not diagnostic 
in distinguishing species and, in some instances, 
even genera< This view is supported by Stirton 
(1932: 49-51), Colbert and Chaffee (1939: 8), 
Savage (1951: 273) and others< Consequently, 
only a generic identification seems justified on the 
basis of the present material. The very small size 
of the recovered teeth seems to exclude them from 
all Pleistocene genera except Capromeryx. Al
though tl1e genus Breameryx was proposed by 
Furlong (1946: 137) for the tiny antilocaprld 
from Rancho La Brea, it seems most likely that it 
is synonymous with the earlier described Capro
meryx (Matthew, 1902: 318). This opinion has 
also been expressed by Schultz and Stout (1948; 
566}, Hibbard and Taylor (]960: 188-189) and 
D. R Savage (1965, personal communication). 
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Both Costeau specimens show only a slight 
amount of wear on the occlusat surface; M/ 3 
(LACM 19013) shows the most. The greatest 
anteroposterior diameter on the ocdusal surface of 
this tooth is 15.6 mm; the Ml/ {LACM 19012) 
measures 09.6 mm for this same dimension. The 
greatest transverse width at the occlmml surface is 
M/3, 055 mm and Ml/, 06.0 mm. 

Family BOVIDAE 
Ri~on Smith 

Abundance: Te11 individuals, based on nine right 
lower third molars (all showing wear) and one 
unworn right upper third molar. 292 specimens, 
including most skeletal elements. 

Discussion: Two species of Bison exist in the 
Costeau fauna, Bison latif rons and Bium antiquus. 
To my knowledge, there is but one other report of 
the joint association of these genera in one fauna 
(MiHer, 1968). Most of the specimens from Cos
teau Pit are assignable to B. latifrons, a number are 
specifically indeterminate (mostly fragments), and 
a fow belong to JJ. antiquus. The descriptions as 
well as the measurements of the material (figs. 44-
127 and Tables 2-15) show that R latifrons can be 
distinguished from B. amiqwu in most, but not 
all, postcranial elements. 

The Bison specimens from Costeau Pit were 
compared with the k11own North American species 
of this gem.is. This was done by direct comparison 
of material in the collections of the Los Angeles 
County Museum of Natural History and by con
sulting numerous descriptions and illustrations in 
the literature; the comprehensive work by Skinner 
and Kaisen ( 1947) was extensively used. Some 
material was compared with that in the collections 
of the Museum of Paleontology at the University 
of California, 

fo comparing species of Bison it was discovered 
that B. clumeyi (Cook) does not differ significantly 
from B. alleni (Marsh). This was first noted by 
Dalquest (1957: 350-351). Skinner and Kaisen 
(1947: 197-198) use the first-named species as the 
subgenotype of Bison (Platycerobison) chaneyi. As 
Dalquest pointed out, when the descriptions and 
discussions of B. aileni and B. chaneyi are com
pared, there is little distinction left As I have 
found, of the measurements given by Skinner and 
Kaisen for B. alleni (1947: 184) and B. chaneyi 
(1947: 198) only nvo, spread of horn-cores and 
width of cranium between horn-cores and orbits, 
fail to coincide with each other. The first of these 
two measurements cannot be compared between 
the two holotypes as the one for B. alleni is just a 
single horn-core. The specimens referred to this 
species have a greater horn-core spread than B. 

chaneyi but the difference is slight (Bison alleni 
minimum spread, l 100 mm; spread of the holotype 
of B. clumeyi, 1071 mm), Also, only five specimens 
of B. alleni are used in comparison, The second 
of the two measurements also could not be made 
between holotypes. Using referred specimens again 
(five) for this measurement, width of cranium 
between horn-cores and orbits, B. alleni is found 
to be 011ly a little larger than 11. chaneyi (B, alleni 
minimum distance, 334 mm; distance in holotype 
of B. clumeyi, 325 mm}. Skinner and Kaisen 
( 1.947: 199) state that one of the major characters 
separating these two spedes is the much greater 
dorsoventral compression of the horn-cores of B. 
chaneyi. However, their figures show (p. U!4-198) 
that this compression is greater in some specimens 
of B. alleni than in the holotype of B. chaneyi! The 
geographic range of species given by Skinner and 
Kaisen (1947: 1.54) shows that the holotype of 
B. clumeyi, which is from northern Texas, is very 
dose to the southern range of B. alleni, which is 
from southern Oklahoma, These authors indicate 
that the two species were contemporaneous. Addi
tional specimens have been referred to B. chaneyi 
by Hibbard a11d Villa (1950: 245), Hibbard 
(1955; 74-75), Slaughter and McClure (1965: 
412) and Slaughter (1966; 86). 

It appears quite doubtful that Bison chaneyi 
should be recognized as a separate ,species. l regard 
it as a synonym of B. alleni. 

Bison latifrmw (Harlan) 
Abundance: Five individuals, based on the 

seventh cervical vertebra. 134 spedinens, including 
one incomplete skull, 12 incomplete horn-cores, 
three mandibles, 68 vertebrae, two sacra, four 
scapulae, two humeri, five radii, two proximal ends 
of ulnae, three fomorn, four tibiae, six metapodials 
and 24 foot elements, Teeth are uot used in de
termining the minimum number of individuals at 
the species level because it was found that those of 
B. latifrons and B, antiqm;s usually could not be 
differentiated with certainty, However, since the 
great majority of elements are referable to the 
former species, it is very probable that the teeth 
are also. 

Habitat: Based on the habitat of the Jiving bison, 
B, latifrons occupied grassland areas. 

Discussion: The presence of B. latifrons at 
Costeau marks the second occurrence of this 
species in southern California. It has previously 
been identified at Rancho La Brea (Wyman, 1926: 
32 and Miller, 1968: 4). The Costeau assemblage 
represents the largest sample of this species re
ported from a single locality. Unreported deposits 
from sediments around American Falls reservoir 
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in Idaho may contain more, but both Ii. alleni and 
R latifroris occur and are umlifforentiated post
cranially (M, Hopkins, 1968, personal comrmmi
cation). Bison latifrons is also rarely associated 
with as large a number of species of other mammals 
as occurs at Costeau Pit 

Recognition of Bison latifrons in the Costeau 
fauna is based primarily on horn-cores, the chief 
means for distinguishing species of Bison (Skinner 
and Kaisen, 1947: 132), and secondarily on the 
very large size of the element~, The largest hom
core fragment (LACM 15461, Fig. 18) represents 
a section of which some of the tip and much of the 
base are lacking, n measures 560 mm along the 
lower curve and the vertical and transverse diam
t~tern at the broken basal section are 115 and 
118 mm respectively; the basal circumference is 
370 mm. The proximal end of this specimen is 
broken well above the area of attachment to the 
skull, as indicated by the interior bony structure 
(the strong bony partitions that interconnect to 

form relatively large spaces are lacking, only can
ceUous bone is present, see Figs, 18 and 19) and 
by tbe estimated diameter of specimen LACM 
16060 (Fig. l 9), This last mentioned specimen is 
a basal fragment of a horn-core with a projected 
circumference of 480 mm. This measurement 
agrees very closely with the one given by Skinner 
and Kaisen (1947: 205) for the average JJ, lati
frons (listed at 481 mm) . 

Specimen LACM 15461 was compared with a 
cast of Bison latifrcms from Florida (UF 2263) 
which represents a broken male skull with both 
horn-cores. It cannot be distinguished from a hom
core sect.ion of this cast. A similar dorsal flattening 
of the horn-core near the distal end and pro
nounced furrows are present in both specimens. 
These features were also observed in a nearly com
plete skull from Shasta County, California, in the 
Museum of Paleontology at the University of Cali
fornia. This skull was described by Vanderhoof 
(1942). 

Fmoon Ht Bison latifro11s, horn core, LACM 15461, Costeau Pit, Loe, 65129. Une beneath 
figure represents 60 mm. 
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FIGVRF. 19, Bison latifrons, horn core, LACM 16060, 
Costeau Pit, Loe, 65129: A, external view of base; D, 
internal view of base. Line beneath figure represents 
60mm. 

The hom-cores from Costeau are not referable 
to Bison crassicornis (Richardson) as LACM 
15461 has a minimum restored length along its 
upper curve of 860 mm. lJ. crassicornis has an 
average length for this same measurement of 409 
mm; its maximum is 610 mm (Skinner and Kaisen, 
1947: H!B), This species is known only from 
Alaska and northwest Canada, although there is a 
possibility of the occurrence of one specimen in 
Massachusetts (Romer, 1951; 230), B. allemi, 
which is second in size of horn-cores to B. latifrons, 
has an average length of horn-core along the upper 
curve of 561 mm and a maximum of 720 mm 
(Skinner and Kaisen, 1947: 184). Even though the 
extreme tip of the horn-core of the largest Costeau 
specimen is missing, it still is not as blunt as the tips 
in Bison alleni. The unrestored length of LACM 
] 5461 from Costeau Pit exceeds that of the re
maining spedes of Bison. 

A posterior portion of a skull from Costeau con
taining the basal section of the left horn-core, 
LACM 19055, apparently represents a relatively 
small female as evidenced by its lack of massive-

ness, slight protuberance of orbits, smooth surfaces 
and lack of a distinct horn-core burr or deep horn
core striations. Complete fus.ion of sutures demon
strates that this specimen is an adult Its left 
horn-core is broken 198 mm above the base along 
the upper curve. At this point the circumference 
is 240 mm. The circumference at the base of the 
horn-core is 322 mm. The transverse diameter at 
the base of this core is 100 mm and its vertical 
diameter is 93 mm. The width of the cranium be
tween horn-cores and orbits is 275 mm. This in
complete female skull was compared with all the 
female and male skulls of Bison amiquus from the 
Rancho La Brea collection at the Los Angeles 
County Museum of Natural History, While it is 
not as large as the largest male skulls, it does sur
pass the largest female ones, In the La Brea forms, 
male and female, the horn-cores are depressed and 
the tips either do not rise above the plane of the 
frontals or else exceed them but little. The Costeau 
specimen has a core that is not depressed and ex
tends 60 mm above the plane of the frontals before 
the break. At this point Hie circumference is greater 
than the largest Bison antiquus males. lf the hom
core was complete, the height above the frontals 
would undoubtedly be much more. All indications 
are that the restored length of the horn-cores would 
be much greater than in R antiquus. The female 
skulls from the Rancho La Brea deposits all had a 
greater vertical than transverse dimension at the 
core base. The Costeau specimen evinces a vertical 
measurement here that is noticeably less than the 
transverse. 

Skinner and Kaisen (1947: 206) state that no 
female skulls of Bison latifrons are known; subse
quent literature also does not indicate any females 
of this species. It is possible that the incomplete 
female skull recorded at Costeau represents this 
species, although it is unexpec!f.~dly small. It is 
doubtful, however, that no female skulls have been 
found, as this sex outnumbers the males in living 
herds of Bison (Palmer, 1954: 310), And in the 
Rancho La Bn~a collection (LACM) there are 27 
female skulls but only 11 males. Poss.ibly female 
skulls of B. latifrons have been misidentified. 

The incomplete female skull from the Costeau 
site is thought possibly to be Bison latifn:ms on the 
basis of the identified associated male specimens 
and the marked dissimilarity to either female or 
male B. antiquus skulls, Since fossil species of Bi
son are based on male skulls, it is not possible to 
identify this specimen with certainty. However, it 
seems very doubtful. that three species of Bison 
would coexist in a single, temporally restricted de
posit Occurrence of two species of this genus in 
one deposit is rare. 
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Since identified postcranial elements of Bison 
!atifrons are so uncommon, it seems advisable to 
include here descriptions of as many as possible in 
addition to detailed measurements (Figs, 44-127 
and Tables 2-15), Specimens of Bison amiquus 
from Rancho La Brea are used for a comparison 
and detailed measurements of them are also in
cluded (although only adult specimens are repre
sented in the measurements, it was observed that 
most of the Bison material in the Museum's col
lection is .Juvenile). Abo, the few B. latifrmw speci
mens from Rancho La Brea are included, 

Atlas: Four atlas vertebrae have been recovered 
from Costeau, one complete, LACM 15218, one 
nearly complete, LACM 18284, and two fragmen
tal, LACM 15438 and 18333, One complete speci
men occurs in the Rancho La Brea fauna, LACM 
y 6737, 

Bison latifrons atlases are disproportionately 
large as are the cervicals in general. This is evi
dently in response to the greater need for muscle 
attachments to support the very heavy head. Al
though the structure is generally as in 8, antiquus, 
it differs in possessing posteriorly expanded wings 
which pn~sent a trapezoidal rather than a rectangu
lar form (dorsal and ventral view), This element is 
more rngose in the larger species and the dorsal 
and ventral tubercles are usually much more pro
nmmced, 

A xis: Two specimens are present in the Costeau 
fauna, LACM 18334 and l 8335. One complete axis 
is present in the Rancho La Brea fauna, LACM 
y 6734, 

The axis, like the atlas, is much larger than in 
B. antiquus. It differs also by its relatively taller 
neural spine whose anterior surface is much steeper. 
The rugosity, too, is more pronounced in the larger 
species. 

Seventh cervical vertebra: Five specimens, LACM 
18375-18378, and one from a private collection, 
have been recovered from the area of study, Two 
have complete neural spines (LACM 18375, 354 
mm in greatest length of spine; the specimen 
from a private coUection, about 340 mm long). 
Surprisingly, they are not as long as those on the 
distinctly smaller vertebrae of Bison antiquus. Al
though no anttdor thoracic vertebrae from Cos
teau have complete neural spines, it appears from 
the parts present that they, too, would not be as 
kmg as similar elements in lJ. antiquus. Vander
Hoof (1942: !1) identified a third or fourth tho
racic vertebra from northern California as belong
ing to B. lalif rons. He gave the measurement of the 
complete neural spine as 685 mm, which is notice
ably shorter than several observed in correspond-

frig elements of E. antiquus, several of which in the 
Rancho La Brea fauna averaged about 800 mm, 
The reality of shorter neural spines in the shoulder 
region indicates a lesser hump for R latifrons than 
for B, 1mtiqmJl\ 

The general appearance of the seventh cervical, 
along with other anterior vertebrae, offers a mark
edly more ma£sive structure than a comparable 
element in ll. 1mtiq1.ms, A relatively greater rugosity 
fa again nokd on the neural spine for the larger 
species. 

Fifth (last) lumbar vertebre:r Two specimens, 
both nearly complete, are present in the fauna, 
LACM 18580 and 1858 L 

As in other lumbar and in posterior thoracic 
vertebrae, there fa a size overlap between the two 
species of Bison. However, .8. latif rons is larger in 
average size, The fifth lumbar (as well as other 
posterior vertebrae) is noticeably less rugose than 
are anterior vertebrae and is similar in texture to 
the corresponding element in lJ. antiquus. It can 
be seen in Figs. 76-81 that this bone is more varia
ble than the other ones measured, 

Scapula: Three proximal sections of scapulae 
have been recovered, LACM 18582, and two from 
a private collectkm. One is also present in the 
Rancho La Brea collection, LACM Y 6738. 

Available material suggests no overlap in size 
between the two present spedes of Bison. The rela
tive proportions of this bone are apparently the 
same, however. 

Humerus: One complete element, LACM 15217, 
and one fragment, LACM 19056, have been col
lected, One specimen from Rancho La Brea proba
bly is assignable to R. latifrons, 

The configuration of this bone appears to be 
identical with that in B, antiquus, disregarding its 
greater rugosity, However, its sin~ distinctly ex
ct~eds the humeri in that species. 

Radius: Two complete spt~dmtms, LACM 15221 
and 18638, and two incomplete ones, LACM 18639 
and 18640, exist in the fauna. 

As was true of the humerns, the radius differs 
from that of the smaller species by its distinctly 
larger size and greater rngosity, One measurement, 
least anternposterior width of shaft (Table 9), in
dicates a slight size overlap bdween the two species. 

1'1etacarpal: A single complete bone, private 
collection, and a distal fragment, LACM 18579, 
exist in the fauna, 

The limited evidence of this bone suggests that 
it is only slightly longer than the corresponding 
one of Bison antiquus, Seemingly the biggest differ
enct~ between the species exists in the greater shaft 
width of B. latifrons (Table 10), 

Femur: Five incomplete femora have been re-
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covered, LACM 18416-184Ul, 19057, and one in 
a private collection, 

The lesser troch<mter is more pronounced than 
in R antiquus but the overall size and the rugosity 
are similar in the two types, Although no complete 
femur is present in the Costeau fauna, the available 
measurements (Table 11.) suggest that this bone 
is not appreciably longer dmn the femur of the 
smaller species, 

Tibia: There are three incomplete specimens 
from the fauna, LACM 15216, 18422 and 18423, 

The tibia, like the femur, does not appear to be 
much larger in B. lati;frcms, Evidently, the configu
rations of this element in the two species are 
identical. 

Astragalus: Two complete astragali, LACM 
18488 and one in a private collection have been 
recovered, A third, LACM 18489, probably repre
sents a juvenile and is not included in the measure
ments (Table 13), 

This element, like the others of the posterior 
limb, is not much larger than astragali of 11, an
tiquus. Some overlapping in size occurs between 
the two types. The greatest difference between them 
appears to be the relatively thicker ( anteropos
teriorly) astragalus of Bison latifrons. 

Metatarsal» Three specimens represent this ele
ment, LACM 18424, and two in a private collec
tion, 

The length of the complete metatarsal is very 
little longer than the average noted for B, amiquus 
in the Rancho La Brea fauna (275 mm as com
pared to 272 mm), The greatest difference between 
species is the greater mediolateral width of R 
latifrons metatarsals. 

Ungual phalanx: A single complete hoof, LACM 
15222, is all that has bet~n recovered. It is notice
ably larger than any of the ungual phalanges seen 
of B, antiquus but it is of similar proportions, 

As the anterior postcranial elements of all the 
bison from Costeau and Rancho La Brea fell into 
two distinct, nonoverlapping groups, it is assumed 
that all but three specimens from the former local
ity are referable to Bison latifrans on the basis of 
their much larger size. However, since there is 
some size overlap in the posterior elements, there 
could conceivably be additional spedrnens in the 
Costeau fauna that represent B. antiquus. Because 
of the extremely high ratio of R latifrons material 
to that of B. antiquus in the easily separable an
terior elements, I belfove that unrecognized remains 
of the latter species in the fauna are rare, The 
relatively greater mediolaternl width of posterior 
limb elements also helps to distinguish the hind
quarters of the two species, 

The available data indicate that in life Bison 

latifrmw was distinctly more massive and taller 
than B, antiquus in the forequarters but only 
slightly so in the hindquarters, suggesting an animal 
of somewhat different proportions. This difference 
in proportions might have been minimized, though, 
by the presumably higher hump in Bison antiquus. 
It is generally assumed that B. latifrons was the 
largest bison to have lived (Skinner and Kaisen, 
1947: 206), Although this may be true, there is a 
definite possibility that another type was larger, 
The measurement~ given by Skinner and Kaisen 
(194 7: 134) of an assemblage of metacarpals and 
metatarsals, mostly belonging to Bison crassicomis, 
include many that. are larger than tlmse recorded 
here of R latifrans, Among domestic cattle the 
Texas Longhorn has by far the greatest horn spread, 
yet. it is not the largest form, This may also apply 
to Bison latifrons. 

Bison antiqims (Leidy) 
Abundance: One individual. Four specimens, 

including a horn-core, LACM 19058, an anterior 
thoracic vertebra, LACM 19059, a proximal end 
of a scapula, LACM 18583, and a second phalanx, 
LACM 18680. 

Habitat: Probably grassland as indicated by the 
living bison and associated animals in fossil assem
blages, 

Discussion: Presence of Bison antiquus in the 
Costeau fauna. is demonstrated by a major portion 
of a horn-core (Fig. 20), It measures 240 mm 
along the upper curve from tip to broken base, 
The circumference at the basal break is estimated 
at 260 mm. As indicated by the internal bony 
structure here, the break occurred not far from 
the basal burr, 

The incomplete horn-core exceeds living bison 
in size and differs from the other two species of 
Bison which have comparable-sized horn-cores, lJ. 
occidentalis Lucas and B. preoccidentalis Skinner 
and Kaisen, by lack of any twisting, B. preocciden
talis is known only from Alaska and B. ocddentalis 
is not positively known in California (Skinner and 
Kaisen, 1947: 173, mention a single possible oc
currence), The Costeau specimen, probably a male 
as demonstrated by its size and configuration, was 
compared to all available B. antiquus horn-cores 
and found to compare favorably with them. lt is 
not as strongly curved as most specimens obsi.:rved 
but does exist within the variability noted, 

The scapula fragment is listed in the table of 
measurements (Table 7), The thoracic vertebra 
and second phalanx are slightly smaller than the 
majority of similar elements with which they were 
compared, Nevertheless, they are well within the 
limits of variation seen for Bison an.tiquus, 
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FmuRE 20, Bison 1mtiq1ms, horn core, LACM 19058, Costeau Pit, Loe. 65129, Line beneath 
figure :represents 20 rmno 

Age and correlation of the Costeau fauna 

Age: Radiocarbon dates based on wood samples 
indicates that the age of the Costeau fauna is greater 
than 40,000 years B.P, (Geochron Laboratories, 
Cambridge, Mass,) ; just bow much greater is not 
known, However, the presence of Bison, as well as 
of all the species of small mammals still having 
living representatives, indicates a Late Pleistocene 
(Rand1olabrean) age, That the genus Bison is a 
guide to the Late Pleistocene was first suggested by 
Savage (1951: 277) and later by Savage, Downs 
and Poe (1954: 57), Hibbard et al (1965: 513) 
and others, Bison lat if nms is thought to be indica
tive of a Kansan age according to Schultz and 
Frankforter (1946: 8) and Prescott (19 51 : 81 ) , 
An opposing view is taken by Savage (1951: 277) 
and Hibbard (1955: 221) who state that the 
presence of bison in Nortb America cannot be 
demonstrated before the Late Pleistocene, Several 
investigators (Stephens, 1960, Dalquest, 1961, and 
Green, 1962) .indicate B. latifrons had a probable 
chronologic range of Illinoian through Sangamon, 
Green (1962: 559) reports "all the available evi
dence indicates that Bison latifrons has a temporal 

range from Illinoian through Sangamon," Dalquest 
(1961: 77-78) arranges the North American bison 
into three groups: giant forms, R latifrons, B. 
alleni and B. chan.eyi; medium-sized forms, 8. an.
tiquus and B. occidentalL~; :relatively small form, 
B. bison, According to this author, "the three size 
groups seem to be well separated in time; giant 
forms in the Sangamon, medium-sized species in 
the Wisconsin and the relatively small buffalo in 
the Recent" The occurrence of Bison. latifrons and 
B. antiquus in the Rancho La Brea and Costeau 
faunas demonstrates a temporal overlap between 
these two species, Their joint association in Pit 4 
of the first-named fauna is dated (unpublished 
work currently being done at the UCLA Radio
carbon laboratory) at 28,000 years RP,, which 
supports the existence of B. latifrons in later Wis
consin time. A date of 32,000 B,P, for B. latifrons 
in Idaho has been :recorded by Hester (1960). 
Radiocarbon dates indicate that the Costeau fauna 
is older than the typical deposits of Rancho La Brea 
(as shown in Stock, 1963). This suggests that 
Bison latifnms, which is very abundant at Costeau 
and scarce at Rancho La Brea, was the earlier of 
the two species of Bi.son in the Los Angeles area 
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and probably was displaced by R an.tiquus, To my 
knowledge, the latter species has not been reported 
from deposits older than Wisconsin. 

The presence of Tanupolama at Costeau possibly 
has temporal significance, Hs very scarce but defi
nite representation occurs in a .few deposits in and 
adjacent to the Los Angeles basin; Rancho La Brea 
(Miller, 1968), Newport Beach and San Pedro. 
Each occurrence is represented by a date in excess 
of 40,000 years (Costeau Pit, in this report; Rancho 
La Brea (Pit 9), Berger and Libby (1966: 492); 
San Pedro (Palos Verdes Formation and equivalent 
beds at Newport Beach), Fanale and Schaeffer 
(1965: 314) and unpublished reports), Possibly 
Tanupolama might have been absent in the Los 
Angeles area during the Late Wisconsin, However, 
this germs is present at the McKittrick deposits 
(Stock, 1928), Manix Lake beds (0, Jefferson, 
1967, personal communication} and at Maricopa 
(J. R. Macdonald, 1967: 36) where radiocarbon 
dates indicate a Late Wisconsin age (McKittrick, 
Berger and Libby, 1966: 492; Manix Lake beds, 
Fergusson and Libby, 1962: 113, and Maricopa, 
Macdonald, 1967: 36), These deposits are all sepa
rated from the Los Angeles region by mountain 
ranges. Competition by Camelops could have been 
responsible for the earlier absence of 1'anupolama 
in and around the Los Angeles basin. It is probable 
that displacement does not occur simultaneously 
over a widespread area but is accomplished in sec
tions, thus giving a possible explanation why 1'am1-
polama could be missing from the semi-isolated Los 
Angeles area and present a little more than 100 
miles away during the Late Wisconsin. 

The apparent smaller average size of Paramylo
don specimens from Costeau (Figs .. !28-155, Ta
bles 16-19) as compared to those from Rancho 
La Brea, suggests a time difference between the 
two deposits, the former being older. 

Presence of Notiosorex crawfordi in the Costeau 
fauna could conceivably have an important tem
poral significance. According to Hibbard and 
Taylor (1960: 158) the geologic range of this 
species is Sangamon to Recent Felis concolor is 
also reported as having a geologic range of San
gamon to Recent according to the above authors 
(1960; 182), 

No fauna! element in the Costeau fauna seems 
to prohibit an age assignment of Late Pleistocene. 

Correlation: The Costeau fauna seems to com
pare temporally most favorably with the faunas of 
Jinglebob and Cragin Quarry in Kansas, It also 
shows some similarity to the Doby Springs fauna 
of Oklahoma, the Mt Scott fauna of Kansas a.nd 
the earlier deposits at Rancho La Brea, A site near 
Danville, California (UCMP V 3406), could be 

correlative, with the presence of Bison latifrons., 
Mammuthus cf. columbi and Equus sp. (Savage, 
1951: 282). But this fauna is too limited for mean
ing.fol comparison. 

The Cragin Quarry and Jinglebob faunas of the 
Meade basin in Kansas have been assigned a San
gamon age by Hibbard and Taylor (1960: 7), The 
combined faunas are very similar to the one at 
Costeau, The joint occurrence of Bison latifrons, 
Notiosorex crawfordi, Felis concolor, Tanupolama 
and other genera in all these localities seems sig
nificant Although only teeth of Paramylodon har
lani occur at Cragin Quarry, two tibiae of this 
species have been identified in the Jinglebob fauna. 
They measure 233 mm and 240 mm in greatest 
length (Hibbard, 1955: 206), These measurements 
are shorter than corresponding ones in any Para
mylodon harlam from Rancho La Brea, comparing 
more favorably in length with the Costeau material 
(Table 18). 

While the Mt Scott and Doby Springs faunas 
contain Bison ct latifrons, they differ from the 
Costt~au fauna in not containing Notiosorex, Felis 
concolor, Bison antiquus and several other genera, 

Although the Rancho La Brea fauna is very 
similar (Table l) to that at Costeau, it appears 
temporally significant that Bison latifrons is rare 
while 8, antiqmu is common, Just the opposite is 
tme of the Costeau fauna. Based on all the above 
evidence, the Costeau fauna is probably Sangamon 
or Early Wisl:onsin in age. 

Late Pleistocene climate and environment 
at Costeau 

Climate: Presence of the pond turtle Clemmys 
and the muskrat Ondatra is very suggestive of 
perennial streams in the Costeau area during the 
Late Pleistocene, The large mammals would also 
require perennial water from some source, Accord
ing to Hibbard and Taylor ( 1960: 183) the Colum
bian mammoth needed a habitat with permanent 
water in the streams, Notiosorex crawfordi, Di
podomys, Sylvilagus audubonii, Perognathus cali
fornicus, Cnemidophorus and the desert tortoise 
all. live in arid to semiarid regions. Although the 
living conditions of the two groups of animals 
seem opposed, both can be met in some sem.iarid 
regions where perennial streams exist The Los 
Angeles basin and vicinity which are considered 
semiarid, possessed peren.nial streams during the 
early settlement of the area, An increasing popula
tion soon depleted local water supplies, causing 
previous ever-flowing rivers ( e,g,, Los Angeles, San 
Gabriel and Santa Ana rivers) to become ephem
eral (Weymouth, 1939: 8-11). If human consump-
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tion of water in the area ceased, the streams 
undoubtedly would flow throughout the year again, 
as the earliest rainfall records (Weymouth, 1939: 
11) show yearly precipitations similar to those at 
present. Therefore, the climate during the deposi
tion of the Costeau beds was probably very similar 
to that today. 

Environment: Preliminary pollen studies at Cos
teau show that most of the plant types are con
tained in the Compositae group, This is indicative 
of grassland conditions. 

AH herbivorous constituents of the Costeau fauna 
are either exclusively grassland forms {e,g,, Speo
tyto, Microtus, Equus and Bison) or else include 
grasslands as probable or possible habitats (e.g., 
LopJwrtyx, Lepus, Sylvilagus, Citellus, Perogna
thus, Reithrodomomys and others). Typical brows
ers such as peccary, tapir, ?deer, mastodon and 
megalonychid ground sloths are conspicuously ab
sent Since the entire fauna represents a grassland 
environment (Le., no distal community suggesting 
differem environmental requirements is present), 
this condition must have been widespread. lt possi
bly prevailed over the entire area from the foot of 
the Santa Ana Mountains to the sea, 

NEWPORT HAY MESA 

General Statement 

Two vertebrate faunas are recognized in the vi
cinity of Upper Newport Bay, One is adjacent to 
it<; eastemmost extension, LACM Loe. 1066 (also 
known as LACM Invertebrate Locality 66), and 
the other, LACM Loe. 1067, is approximately 
three-fourths of a mile farther east (see Fig. 1). 
Additional Pleistocene vertebrate sites have been 
recorded in the general area but a paucity of speci
mens and lack of definite stratigraphic relationships 
to the above mentioned sites necessitate their being 
listed in the section on miscellaneous localities. 
While the two major Newport Bay Mesa faunas 
may be one, there is as yet insufficient evidence to 
unite them. 

The area around and including locality 1066 
has been extensively reworked in recent years by 
earth moving equipment for various co:nstmction 
purposes, Earth has been removed and fill added, 
so that the original collecting site no longer exists. 
Locality 1067, a highway road cut, has been de
stroyed by recent road widening. A recent search 
in the area has failed to yidd additional vertebrates. 

Stratigraphy 

G. P. K.anakoff (1967, personal communication) 

who coHected many of the vertebrates in addition 
to numerous invertebrates at LACM Loe, 1066 
stated that both fossil groups jointly occurred in 
flat-lying sands and gravels of the Palos Verdes 
Sand, near the base of a ravine 14 to 18 feet be
neath the land surface. Tributary gullies also 
yielded vertebrate and invertebrate fossils at this 
depth. 

The geology and invertebrate paleontology of 
this site have been discussed by K.anakoff and 
Emerson (1959) and that of the general area by 
several other investigators (e.g., Arnold, 1903; 
Bmff, 1946; and Poland et al., 1956). Although 
Howard ( 1949, 1955, 1958 and 1964) made a 
detailed study of the birds from locality 1066, only 
passing mention has been given to the mammals 
(Lance, 1948; and Savage, Downs and Poe, 1954). 

T. Downs (1952-1957, field notes, and 1967, 
personal communication) has stated that the bulk 
of the fauna from LACM Loe. 1067, which con
sists almost entirely of small mammals, was con
tained in a small pocket at and below the present 
road level, along which it was located. He farther 
reported that the fossils were recovered from thin 
lenses of sand and argillaceous silt, being by far 
more abundant in the latter, In part these lenses 
were affected by small scale warping. The total 
vertical thickness yielding these Pleistocene terres
trial vertebrates has been given at three to four feet 
for the major assemblage. Although a majority of 
the sedime11ts were listed as buff in color, many of 
the small mammals were collected from dark bands, 
A few specimens representing large vertebrates 
have been recorded in the buff-colored sediments 
slightly higher in the section. 

All the nonmarine sediments at locality 1067 
occur below a one to two inch gravel layer, which 
may mark a local disconformity. Presence of fairly 
abundant marine mollusk and fish specimens and 
absence of terrestrial animals above this layer indi
cate a Late Quaternary marine transgression at 
Newport Bay. fo the southern portion of the ex
posed sediments an angular unconformity is in 
evidence. The inclined beds have an apparent ten 
degree dip to the north and are composed largely 
of silts and sands that have the same general ap
peanmce as the horizontal beds. 

Preservation and Method of Fossil Recovery 

Most of the bones collected at LACM Loe. 1066 
show evidence of perminernlization. They vary in 
color from buff to moderate dark brown. A number 
of them are encrusted with sand and marine shells, 
including bryozoa, and a few specimens are greatly 
abraded. This abrasion was caused either by stream 

I 
! 
' j 

I 
J 

I 



1970 PLEISTOCENE VERTEBRATES OF THE LOS ANGELES BASIN 33 

or by wave action, or possibly both, Because the 
preservation of the specimens was good, they were 
easily exhumed ruing standard digging tools, Many 
of the smaller fossils were recovered by sifting dry 
matrix through screens. 

An extreme abundance (tens of thousands) of 
fossils were recovered from the small vertebrate 
pocket at LACM Loe, 1067, For this reason only 
cranial material, exclusive of isolated teeth, was 
critically examined, This fauna would lend itself 
well to a detailed population study which is, how
ever, beyond the scope of the present paper, 

The great concentration of small, diverse verte
brate fossils, predominantly mammalian, is most 
reasonably explained as the result of reworked owl 
pellets; the bones wt~re so closely positioned as to 
appear matted. These pellets were possibly dropped 
in a stream, as shown by the sorting of the enclos
ing sediments, then deposited in a nearby pond, 
The distance of stream transport was probably not 
great, as the bones show little or no trace of cor
rnsion, 

The fossils from locality .1067 are slightly per
mineralized and reddish brown to brown in color, 
being nearly identical in these respects to the bones 
from Costeau Pit about ten miles east-soutbeasL 
Most of them were recovered by screen washing, 
altl1ough many were obtained by breaking matrix 
from the bone, 

Systematic Discussion of Fauna 

focality 1066 

Class PISCES 
A number of unidentified specimens, mostly ver

tebrae, are indicative of bony fish at this locality, 
Some teeth and spines of sharks and rays am also 
present 

Class REPTILIA 

A single shell fragment, LACM 20542, repre
senting a large turtle, is the only evidence of this 
dass in the deposit The size of the specimen indi
cates a marine turtle that probably belongs to the 
family Cheloniidae. Two genera assigned to this 
family currently are found in coastal waters of 
sm1tht~rn California, Chelonia, the Pacific green 
turtle and Caretta, the Pacific loggerhead. 

Class AVES 

There is a relatively good representation of birds 
at locality 1066, most of which have been reported 
by Howard (1949 and 1958). These a.re: Gavia 
stellma, Gavia ?arctica, Gavia immer, Aechmo
phorus occidenta!is, Diomedea albatrus, Pu:ffirms 
griseus, Puffinus ?opisthomelas, Fulmarus glacialis, 

Phalacrocorax penicillatus, kforis reyana, l:Jmrita 
?canadensis, Anser ?albifrons, Aythya valisineria, 
Melanitta ?deglandi, Chendytes lawi, Stercomrius 
sp,, Larus sp,, and Catoptrophorus inomatus. An 
incomplete carpometacarpus of Mancalla evidently 
was reworked from Pliocene sediments (Howard 
1958: 136). 

Additional specimens have been collected that 
as yet are i.mreported, Most of these are assignable 
to previously recognized species but two are not 
As identified by Howard, a nearly complete hu
merus, LACM 13103, belongs to an alcid (small 
auklet or murrelet), and a humerus shaft, LACM 
1578, is probably referable to the genus Haliaeetus 
(eagle), A few unidentified passerine specimens 
are also present in the fauna. 

Class MAMMALIA 
Order EDENTATA 

Family MEGALONYCHIDAE 

Megafonyx cL ieffersoni (Desmarest) 
Almmlance: One individual, based on an incom

plete right jaw, which contains the posteriormost 
cheek tooth (private collection; specimen now on 
loan to LACM). 

Habitat: According to Stock (1925; 23, and 
1963: 54), Megalonyx was probably a browsing 
form that inhabited wooded areas. 

Discussion: TI1e Mega/onyx jaw is the only spec
imen definitely assignable to this genus from the 
Newport Bay Mesa. fauna, It was compared with 
the very limited Megalmryx and abundant Nothro
therium material in the collections at the Los An
geles County Museum of Natural History, This 
specimen differs from the latter genus by its greater 
size and lack of lateral and medial grooves on the 
teetl1, Vertical bony ridges exist in the alveoli of 
Nothrotherium jaws that fit these grooves; they of 
course are lacking in Megalonyx. Although the 
anterior portion of the jaw on the Newport speci
men is missing, the posteriormost portion of the 
alveoli for the tusk is present. No tusks occur in 
the genus Nothrotherium, The Megalonyx jaw was 
compared with and found very similar to M. Jef
Jersoni. 

Nothrot1ierium shastenae Sinclair 

Abundance: One individual. Three specimens, 
including a large portion of a skull, LACM 16395, 
an ungual phalanx, LACM 1590, and an incom
plete caudal vertebra, LACM 20533. 

Habitat: According to Martin et at (196.!: 
118-119), Nothrotherium shastense excelled as a 
browser, occupying primarily So:noran regions, It 
was also stated that at least some species of this 
genus inhabited mesic forests or savannas, 
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Discussion: The posterior two-thirds of a skull 
contrasts with similar cranial portions of Mega
lonyx and Param.ylodon in its much smaller size, 
relatively narrower occiput, and very low profile. 
Even though the dentition is lacking, the available 
evidence indicates this specimen is identical to 
Nothmtherium slwstense from Rancho La Brea. 

The greatest height of the occiput measured 
from the dorsal border of the foramen magnum 
is 50 mm; the greatest width of the cranium, across 
the periotics, is 130 mm; and the greatest external 
width of tht~ occipital condyles is 50 mm. 

Order LAGOMORPHA 
Family LEPORIDAE 

Syfoilagus cf. amfobonii (Baird) 

Abundance: One individual, based on an isolated 
cheek tooth, LACM 20534. 

Discussion: Of the two leporid genera, Lepus and 
Sylvilagus, recognized in the Pleistocene and Re~ 
cent of southern California, the present specimen 
most closely approaches the latter. The tooth is 
questionably assigned to the species S. audubonii 
because of its highly crenulated enamel re-entrants 
on the posterior border of the trigonid and on the 
anterior border of the talonid. Thi.:se re-entrants 
are usually simple on the chet:k teeth of Sylvilagus 
bachmani, the only other species of this genus 
known from the area. 

Order RODENTlA 
Family SCIURlDAE 

Citellm1 d, beecheyi (Hichardson) 
Abundance: One individual, based on a right, 

second upper molar, LACM 20535, 
Discussion: The tooth is assigned to the specks 

C. beecheyi largely on the basis of size. This species 
is the largest ground squirrel known in southern 
California. The present specimen also agrees well 
in details of configuration with the M2/ 's of this 
form from Rancho La Brea and Costeau Pit which 
are identified as Citellus beecheyi. 

Family GEOMYIDAE 
Thomomys cf. bottae (Eydoux and Gervais) 
Abundance: One individual, Six specimens, 

based on cheek teeth and one upper incisor, LACM 
20536. 

Discussion: The gopher from Newport Bay Mesa 
is tentatively identified as Tlwmomys bottae on the 
basis of P4/ 4 configuration and size, previously 
discussed. All six teeth correspond well with similar 
ones of T, bottae from Costeau Pit, Rancho La 
Brea, and specimens now living in the area, This is 
the only pocket gopher recorded, living or extinct, 
in the vicinity of the Los Angeles basin. 

Family HETEROMYIDAE 
cL Perognathus Maximilian 

A bundam:e: One individual, based on a right, 
upper incisor, LACM 20537. 

Discussion.' On the basis of size., radius of curva
ture and position of the groove, the fossil incisor 
compares very favorably with specimens of Perog
nathus, Reithrodomomys is smaller and has a ra
dim; of curvature that is much less. Dipodomys, 
which also has single grooved incisors, is distinctly 
larger and has a more medially positioned groove 
th<m Perognathus. 

This genus is recorded at Costeau and Rancho 
La Brea. 

Family CRICETIDAE 
Neotoma Say and Ord 

Abundance: One individual, based on a right, 
upper first molar, LACM 20538. 

Discussion: Initial >Vear stages are evidenced on 
this specimtm, indicating a young individual, Of 
the recent comparative material used, the tooth 
most closely resembles a young Neotoma fuscipes. 
However, the lingual and labial inflections are a 
little more open than in that species, as is true of 
the specimens from Costeau Pit 

Order CETACEA 
Discussion: Three incomplete vertebrae from 

Newport Bay Mesa represent a relatively small 
cetacean, Based on limited comparativt~ material 
they most closely resemble the genus Tursiops. One 
complete epiphysis is evidently from a larger indi
vidual. This specimen, LACM 20540, is circular 
and has a diameter of 63 mm. 

Order CARNIVORA 
Family CANIDAE 

Canis cf. dims (Leidy) 
A bwidance: One individual, based on two distal 

phalanges, LACM 20539. 
Discussion: The two claws listed above probably 

represent the same individual, They are too large 
for a coyote but compare well with a moderate
sized Canis dirus. Canis lupus, the gray wolf, might 
have occurred in southwestern California but it 
evidently was very rare (Stock, 1963; 33). 

Family MUSTEUDAE 
Enhydra lutris (Linnaeus) 

Abundance: One individual, bast~d on the com
plete crown of the left upper molar, LACM 2054 L 

Habitat: The sea otter currently inhabits the 
Pacific coastal area from California north to the 
Aleutian Islands. H seems to prefer kelp beds and 
rocky shores. 
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Discussion: According to Mitchell (1966: 1897), 
fossils of the sea otter are extremely rare; only 
twelve bones and one tooth have been :reported. 
These specimens are known only from San Pedro 
and Santa Rosa Island in southern California and 
from southern Oregon. 

The M 11 in sea otters is a unique tooth. It has 
an expanded surface with a bunodont pattern, 
which evidently is an adaptation for crushing and 
eating molluscs. This tooth (Fig. 21) is quite dis
tinct from teeth of any other form, including the 
river otter. The present specimen is identified as 
Enhydra lutris which is currently the only recog
nized species for fossil and living sea otters. 

FIGURE 21. Bnhydra lutris, ocdusa! view of left Ml!, 
LACM 20541, Newport Beach, Loe. 1066. Line be
neath figure represents 5 mm. 

Family OT ARHDAE 
Discussion: A few otariid specimens have been 

taken from tht~ Newport site; a proximal end of a 
radius, LACM 20544, two vertebrae, LACM 20546 
and 20547, an incomplete calcaneum, LACM 
20545, and a complete phalanx, LACM 20543, 

Three types of sea lions are known from the 
Pleistocene and Recent of southern California: 
Arctocephalus philippii (Peters), Eumetopias ju.
bata (Schreber), and Zalop!ms californiarms (Les
son). A. philippii is much smaller than the other 
two species and does not approach any of the fos
sil specimens in size, Although Ewnetopias fubata 
males are noticeably larger than those of Zalophu.s 
califomianu.s, many individuals representing these 
two species are comparable in size, Postcrnnial ele
ments of both are very similar and none of the 

fossil material can be assigned to either species 
with certainty, The proximal end of the radius is 
slightly larger than any Z, calif ornicmus radii seen 
but it is possibly within the size limits of this type. 

Family PHOCIDAE 
M irm.mga cl, angustirostris (Gill) 

Abundance: Two individuals, based on size. 
Four specimens, including the major portion of an 
adult skull (without dentition), LACM 1977, a 
juvenile axis, LACM 161.l, an atlas, LACM 4564, 
and a cervical vertebra, LACM 4563. 

Habitat: The elephant. seal prefers warm waters 
and sandy beaches throughout its breeding-ground 
range, from northern (Pacific) Baja California to 
Ano Nuevo Island of '~entral California (on occa
sion individuals have been seen as far north as 
Vancouver Island). Scheffer (1958: 133) states 
that prior to extensive hunting by man, this species 
ranged from southwest lfaja California to Point 
Reyes, California. 

Discussion: An adult elephant seal can be dis
tinguished from all other phodds by Hs vastly 
greater size, It is larger than the walrus, The New
port skull differs from large otariids such as Eume
topias by having a pronounced depression in the 
nasal bones, These bones form a V-shape where 
they contact the frontals, with the apex pointing 
posteriorly. A V-shape is also found in otariids 
where the nasals contact the frontals but the apex 
is anteriorly directed. In the specimens observed, 
the saggital crest, when present, was much better 
developed in the sea lions than in the seals ( includ
ing Mirounga}. The tympanic bulia of the fossil 
skull is partly inflated, relatively large and thick
walled. In otariids it is unintlated, relatively smai.l 
and thin-walled. The fossil skull has a relatively 
small posterior lacerate fora.men and no median 
ridge on the basiocdpital, whereas in otariids this 
foramen is large and usually a basioccipital ridge 
is present. Three Recent skulls of Mirmmga an
gustirostris, the only extant species in the Northern 
Hemisphere, were used in comparison and the 
present fossil does not seem to differ significantly 
from them. However, E. D. Mitchell ( 1968, per
sonal communication), who had previously studied 
the Newport specimen, stated that it could pos
sibly belong to the living Southern Hemisphere 
species, M. leonina (a detailed discussion with 
illustrations of the above specimen will be made 
by Mitchell in a forthcoming paper). 

Order PROBOSCIDEA 
Discussion.· A proximal end of a scapula, LACM 

20532, and a vertebra fragment, LACM 20548, 
are the only specimens of this order from locality 
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1066, The scapula fragment represents a juvenile 
which compares most closely to a young individual 
of the genus Mammut. However, no juvenile mam
moth scapulae were available for comparison, The 
vertebra fragment cannot be distinguished from 
either 1\1amrmd or kfanimuthus, 

Order PEJUSSODACTYLA 
Family EQUIDAE 

Eq1ms Linnaeus 

Abundance: Three individuals, based on size. 
20 specimens, including nine teeth, one metacarpal, 
one proximal phalanx, a calcaneum and an incom
plete scapula, rib, pelvis, humerns, femur, radius, 
metatarsal, and hoof. 

Discussion: With the exl:eption of one specimen, 
all t.he Newport equid material is indistinguishabk 
from the horse at Rancho La Brea and Costeau Pit 
The teeth manifest the very simple enamel pattern 
as well as the other dental characters previously 
discussed for the horses from these localities, 
Although the postcranial elements correspond well 
to those from Rancho La Brea in details of con
figuration, they all appear smaller frmn the e!lti
mated average of the La Brea samph 

One specimen, LACM 1359, a metatarsal with 
a broken distal end, is much smaller than similar 
elements of the La Brea horse, Even though it fa 
abraded and the distal end is broken, the evidence 
indicat.e!l it is not juvenile, Of the numerous Equus 
metatarsals studied all immature specimens that 
even closely approached the present one b size 
had a very distinct constriction of the shaft No 
hint of this constriction is present in specimen 
1359, 

The small Newport metatarsal was compared 
with and found similar to the corresponding ele
ment of Equus conversidens from San Josecito 
Cave in Mexico. n measures 46,6 mm b greatest 
trnnsverne width at the proximal end and 39.7 mm 
in greatest anteroposterior diameter, 

Family T APIRIDAE 
T apims Brisson 

Abundance: One individual. Four specimens, 
including a jaw fragment, LACM 20549, two in
complete teeth, LACM 1360 and .1606, and a com
plete proximal phalanx, LACM 20550. 

Discussion: The specimens were compart~d to 
the recent Asian tapir, Tapinis indicus, the only 
one available for study, They are smal!er and the 
phalanx (mam1s, digit three) is relatively more 
slender (greatest length, l l 2 mm, greate!lt trans
verse width at the distal end, 2.62 mm and greatest 
transvernt~ width at the proximal end, 3LO mm). 

& the comparative material was so limited, only 
a generic designation is given to the Newport 
specimens, 

Apparently the germs Tapirus includes all tapirs 
of the Pleistocene and Recent Epochs in the West
ern Hemisphere and possibly the Eastern Hemi~ 
sphere as well (Simpson, 1945b: 140, recognizes 
Megatapirus of the Asian Pleistocene; however, 
Romer, 1966: 388, indicates this germs is synony
mous with Tapirus), Tapir material is scarce in 
southern California but it has been found at 
several localities including Rancho La Brea (Stock, 
1963; 43), 

Order ARTIODACTYLA 
Family CAMELIDAE 

Camdops Leidy 
Abundance: Two individuals, based on size. 13 

specimens, including three teeth, three verte
brae fragments, one sacrum and six limb bone 
fragments, 

Discussion,· The size and shape of the present 
material indicates the genus Camdops, Although 
two specimens, LACM 20458, the proximal end 
of a radius-ulna, and LACM .l 610, a sacrum, lie 
within the size variation noted for C. hesternus 
from Rancho La Brea, the others are slightly 
smaller, Unfortunately the fragmental nature of 
the fossils does not allow a distinction to be made 
between mature and immature individuals, 

Tmwpolama Stock 
Abundance: One individual, based on a meta

carpal, LACM 1589, 
Discussion: The Tmmpofama specimen from 

Newport Bay l\lksa is slightly larger than the cor
rnsponding element of the McKittrick Tmmpofama 
but not so much so as to consider it beyond the 
range of variation for the genus, It was compared 
to numerous Camelops metapodials, representing 
ve1y young to folly adult forms, and was found to 
differ from them by being much more sleAJder 
(some very young Came/ops specimens are as 
slender, but they have incompletely fused digits 
and a different configuration), As both emb of 
the metacarpal are broken, only the mt~asurements 
for the greatest transverse and anteroposterior 
diameters are given; these are 37,0 mm and 
36,6 mm, respectively, 

Family CERVIDAE 
Odocoilmw cf. hemfoims (Caton) 

Abundance: One individuaL Three specimens, 
including the basal section of an antler, LACM 
1592, the distal end of a humerus, LACM 20558, 
and a proximal phalanx, LACM 13972. 
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Habitat: The habitat of the blacktail deer is 
varied, as it includes coniferous forests, chaparral, 
and grasslands with shrnh cover. 

Discussion: Evidently only one species of deer, 
Pleistocene and Recent, is known in scmthern Cali
fornia. Odocoileus hemionus. The elk, Cervus, 
ranges as far south as Kem County, California, at 
present hut the much smaller size of the blacktail 
deer allows it to be separated easily from this form. 
The three fossil specimens are identical with equiv
alent elements of this deer. 

Family BOVIDAE 
Bison cf. l.atifroiw (Harlan) 

Abundance: One individual. Five specimens, 
including two lower molars and a fragment of a 
premolar, LACM 1591, 20559 and 20560, a meta
carpal, LACM 1357, and several fragments of a 
pelvis, LACM 2056L 

Discussion: Although lack of horn-cores may 
prevent unequivocal assignment to Bison latifrons, 
two of the specimens are at least highly suggestive 
of this species. Both ends of the metacarpal are 
worn but its width and thickness approximate 
B. latifrons morn closely than B. antiquus (see 
Table 10). The least anteroposterior shaft thick
ness measures 36.5 mm and the least transverse 
shaft width is 62,4 mm. 

Many specimens of Bison latifrons and R an
tiquus possess teeth that am similar in size and 
pattern. However, the largest teeth of the former 
species do exceed the largest ones of the latter. 
Hibbard (1963: 219-220) recognizes B. latifrons 
in the Mt Scott local fauna of Kansas primarily 
on the basis of a large lower molar (Ml 3). The 
ameroposterior length is reported as 49.5 mm. The 
same measurement on the Newport M/3, which 
shows only a moderate stage of wear, is 53.6 mm. 
The remaining three specimens are not sufficiently 
diagnostic for species determination. 

Localit.y 1067 

Class PJSC!."'.S 
A few unidentified fish vertebrae and shark 

teeth are present in the fauna. All were evidently 
reworked from nearby marine deposits. 

Class AMPHHHA 
OrderANURA 

Family HUPONIDAE 
cL Bufo 

The proximal one-half of a humerus, the distal 
one-half of a tibio-fibula and the major port.ion of 
an ilium, LACM 20562, indicate the presence of 
a small toad. Vllben compared to a limited variety 

of frogs and toads, the present elements most re
sembled the genus Bufo. Other m:mnm elements 
undoubtedly would be revealed upon a bone by 
bone inspection of the extensive assemblage from 
locality 1067. 

Order URODELA 
Family SALAMANDRIDAE 

cf. '.l'ariclw 
A single jaw fragment including five posterior 

teeth, LACM 20563, is questionably assigned to 
Taricha. The specimen is very similar to the uro
dei.an recovered from Costeau Pit and shows the 
same even breaking at the tips of the teeth. 

According to Stebbins (1966: 37), Taricha is 
one of the most common salamanders on the 
Pacific Coast at the present time. 

Class AVES 
Order ANSERIFORMES 

Family ANATIDAE 
Aythya cf. affini.~ 

The lesser scaup is tentatively represented by 
the proximal half of a humerus, LACM 20568. 
Salt water bays are a common habitat for this 
scaup. 

Order F ALCONIFORMES 
Family ACCIPITRJDAE 

Acdpiter 

The only hawk from locality 1067 fa repre
sented by the distal two-thirds of a tarsometatarsus, 
LACM 20567. It cannot be separated from living 
representatives of the genus. 

Order GALLIFORMES 
Family PHASIANIDAE 

LopJwrtyx 

A quail is identified at Newport Bay Mesa on 
the evidence of two incomplete humeri, a corocoid 
and a carpometacarpus, LACM 20564. 

Order PASSERIFORMES 
Family CORVIDAE 

Corvus 
A carpometacarpus, LACM 20566, indicates the 

presence of crow at the fossil site. 

Family JCTERIDAE 
Agelaius 

The red-winged blackbird is represented by two 
carpometacarpi and an ulna, LACM 20565. A few 
unidentified passerine elements of smaller types 
are also present in the Newport fauna. 

Class MAMMALIA 
Order INSECTIVORA 
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Family SORICIDAE 
Sorex ornattm Merriam. 

Abundance: 12 lndividuals, based on right jaws, 
32 spedmens, including jaws and palate fragments, 
LACM 2057L 

Habitat,· The ornate shrew inhabits wet meadows 
and near~stream environments, 

Discussion: Of the two species of shrews at 
Newport, Sorex ornatus (Fig. 22) and Notiosorex 
cmwfordi (Fig. 23), the former is much more 
numerous. This condition is reversed in the Rancho 
La Brea fauna, Thus far, only the two above~ 
mentioned shrews have been recorded in the vicin· 
ity of the Los Angeles basin, 

FIGURE 22. Sorex omatus, medial view of right mandible, LACM 20571, Newport Beach, Loe, 
1067. Line beneath figure represents 1 mm. 

FIGURE 23. Notiosorex crawfordi, medial view of right mandible, LACM 20570, Newport 
Reach, Loe. 1067, Line beneath figure represents 1 mm, 
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The Newport specimens were compared with 
several types of shrews, Those that most closely 
resemble the fossil species are Sorex cinereus, S, 
pacificus, S. trowbridgei and S. ornatus, The first 
named species is slightly smaller and has relatively 
less massive lower cheek teeth. S. pacificus is de
cidedly larger and has relatively larger upper 
premolars. S. trowbridgei is similar in size to the 
Newport species but has larger upper premolars. 
Only S. ornatus compares favorably in all details 
with the fossil specimens, 

Notimwrex crawfordi (Coues) 
Abundance: Four individuals, based on left jaws. 

Eight specimens, including jaws and two palate 
fragments, LACM 20570. 

Discussion: The desert shrew from Newport is 
identical to the living form and to the one H> 

covered at Costeau Pit. (For a dfrK:ussion of this 
genus and comparisons with other types, including 
Sorex, see page 8.) 

Family TALPIDAE 
Scaptmw> fotimi:mus (Bachman) 

Abundance: One individual. Five specimens, in
cluding the distal half of a humerus, a radius, a 
proximal and medial phalanx and a palmer sesa
moid, LACM 20839. 

Habitat: The California mole preforn damp 
porous soils. 

Discussion: \Vhile other members of the New
port fauna are based on cranial material, only post
cranial elements of the mole have thus far been 
recognized. Just two genera of moles, Neurotrichus 
and Scapam1s, are presently known in California 
and the former is restricted to the northern part 
of the state. The exdusivdy northern form is 
distinctly smaller than all species of Scapanus. 
Although the radius ls in sufficiently good condi
tion for meaningful comparisons, the humerus is 
not The humerus differs from similar elements of 
Scapanus townsendii (Bachman) in its distinctly 
smaller size and a proportionately lesser length 
between the groove for the abductor pollicis longus 
tendon and the glenoid fossa. The radius also 
differs from that of S, orarius True by a slightly 
(relatively) shorter length between the tendonal 
groove and the glenoid fossa, In addition the shaft 
of the fossil radius is relatively narrower. How
ever, the bone does closely resemble S. latimanus 
in all the above foattm~s. The proximal phalanx, 
digit 2, of the Newport specimen ls about 10 per 
cent shorter than either S, townsendii or S'. orarius 
but it is within the size range of S. latinumus, Only 
these three species of Scapanus are currently recog
nized and the Newport material represents the first 

fossil mole from Pleistocene deposit<; in southwest
ern California, S, latimanus is the only species of 
mole now living in southern California, 

Order CHIROPTERA 
Family VESPERTIUONIDAE 
Antroz.ous pallfrlus (Le Conte) 

Abundance: One individual, based on a match
ing right and left jaw, LACM 20569, 

Habitat: The pallid bat frequents areas which 
provide caves and/ or rock crevices. It will some
times roost in trees, 

Discussion: The Newport bat (Fig. 24) was 
compared to all forms living in southern Califor
nia. Of these, Plpistrel!us, Myotis and Plecotus are 
noticeably smaller than the fossil specimen. The 
first genus also differs in possessing an a:nterolin
gual accessory cusp on the lower canine and having 
a more anternposteriorly symmetrical last pre
molar, The two latter genera differ in possessing 
three rather than two premolars and an M/ 3 
talonid that is as large or larger than the trigonid. 
The M/ 3 talonid in the fossil jaws is much smaller 
than the trigonid. Eumops is much larger than the 
Newport genus and further differs in the nearly 
equal size of its two premolars; the anterior pre
molar in the fossil jaws is greatly reduced. 

Of the specimens used for comparison, only 
Lasiurus, Tadarida and Antrowus are of similar 
size; Lasiurus cinereus (Palisot de Heauvois) com
pares favorably in size to the fossil form but L 
borealis (Muller) is much smaller, The first two 
genera have more slender jaws than does the New
port genus and the M/ 3 of Lmiurus, unlike that 
of the fossil, has a distinct hypoconid and ento
conid that are well separated, Some species of 
Tadarida are larger than the one from locality 
HJ67 but all possess a relatively larger anterior 
premolar and a larger M! 3 takmid. The jaws of 
the Newport bat cannot be distinguished from 
Recent specimens of Antrowus pallidus now living 
in southern California. Hall and Kelson (1959: 
203) and others have stated that A. bunkeri Hib
bard, the only other species of A ntrozous reported 
from tht~ United States, is probably a subspecies of 
A. pallidus. 

The only reference to fossil bats in southwestern 
California is from the McKittrick asphalt deposit 
Schultz (1938) identified the single species recog
nized there as Antrowus pallidus. 

Order LAGOMORPHA 
Family LEPORIDAE 

Sylvilagus bachmarii (Waterhouse) 
Abundance: Two individuals, based on palates, 
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FIGURE 24. Antrozous pallidus, lateral view of Ieft maw.tible, LACM 20569, Nevrport Beach, 
Loe. 1067. Line beneath figure represents 1 mm, 

Seven. specimens, including three palatal frag
ments, a horizontal ramus with dentition and three 
isolated teeth, LACM 20572. 

Discussion: Based on their relatively small size 
and simple enamel re-entrant patterns on the cheek 
teeth, the fossil specimens compare favorably with 
Sylvilagus bachmani and differ from S. audubonii. 
Although the genus Sylvilagus is represented by 
several species, only these two are known from 
southwestern California, fossil or Recent. 

Order RODENTIA 
Family GEOMYIDAE 

Thomomys bottae (Eydoi.Lx and Gervais) 
Abundance: 99 individuals, based on left jaws. 

237 specimens, including two skulls, and raumerous 
palates and jaws, LACM 20573. 

Discussion: A comparison of the numerous fos
sil specimens with the species of Thomomys dem
onstrated that they are specifically identical with 
1'. bottae. Size and configuration of crnnia! and 
dental features in the Newport material coincide 
with Recent and fossil representatives of this spe
cies from southern California. 

Family HETEROMYIDAE 
Perogruithm cl, califi:miicWI Merriam 

Abundance: 1.2 individuals, based on left jaws, 

27 specimens, including palatal fragments and 
jaws, LACM 20574. 

Discussion: Although this species is relatively 
abundant at Costeau Pit, it is not abundantly rep
resented at locality 1067. Only with difficulty can 
the specimens be separated from Perognathus 
fallax, 

Dipodomya cf. agili.<J Gamble 

Abundance: Minimum number of individuals, 
201, based on left jaws, Total number of speci
mens, 517, im:luding palates and jaws, LACM 
20575. 

Discussion: The fossil specimens appear very 
similar to both Dipodomys agilis and D. panamin
tinus with respect to all available cranial elements. 
However, it was noted upon comparison that the 
Newport species and D. agilis commonly display 
a slight to distinct lingual inflection on P4/, 
Although many Recent individuals of both species 
were observed, this feature was rarely seen in D. 
panainintinus, 

Family CRICETIDAB 
Pernmysciur cf. crinitiur (Merriam) 

Abundance: 59 individuals, based on left jaws. 
US specimens, in.eluding palates and jaws, LACM 
20576. 
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Habitat: The canyon mouse is found in the 
southwestern United States where rocky crevices 
are available. 

Discussion: Peromyscus crinitus is the smallest 
species of the germs that was observed, Its size and 
dental characters compare very well to the fossil 
species, although the comparative material seemed 
to average slightly larger. The other species of 
white-footed mouse from Newport, .P. manicula
tus, differs in its larger size, ustmlly larger and 
more recurved coronoid process and in other char
acters already given for the species. Rei.throdon
tomys f ulvesceru, Allen, the largest harvest mouse 
north of southern Mexico, has some individuals 
as large as the fossil specimens but the majority 
are smaller. Those individuals that are as large 
have less massive teeth and a greater depth of jaw 
beneath M/ 1, however, 

P. crinitus is not currently recognized along the 
coastal portions of California but does occur far
ther inland. 

P.emmyscus maniculatus f\1Vagner) 
Abundance: 22 individuals, based on left jaws. 

39 specimens, i11dudi.11g palatal fragments and 
jaws, LACM 20577, 

Discussion: Presence of an anterocmmle on 
Ml/ which is joined to the anterocone by a dis
tinct loph fa diagnostic of Peromyscus maniculatus, 
Altlmugh P, boylii (Baird) and .P. truei (Shufeldt) 
have an anterocmmle, it is not separated from the 
anterocone as in the first named species. The evi
dence offered by the lower jaws also suggests that 
the Newport species is identical to l', maniculatus. 
Because of its larger average size, it is probably 
assignable to a different subspedes than the one 
recovered from Costeau Pit and Rancho La Brea, 
H most closely resembles P. m. sonoriensis (Le 
Conte), Like P. crinitus, this subspecies occurs 
inland of coastal southern California. 

Reithrndtmtamys megalotis (Baird) 
Abundance: 36 individuals, based on left jaws. 

94 specimens, including palates and jaws, LACM 
20578. 

Habitat: The western harvest mouse inhabits 
grasslands, usually preferring thick stands of tall 
grass, 

Discussion: The harvest mouse from Newport 
Bay Mesa is not distinguishable from the one now 
inhabiting the area, Reithrod<mtomys megalotis. 
This species occurs at Rancho La Brea but not at 
Costeau Pit, where a smaller species is in evidence, 

Neotmoo fusdpe& Baird 
Abundance: Eight individuals, based on right 

jaws. 25 specimens, including jaws and palate 
fragments, LACM 20579. 

Habitat: Heavy chaparral, deciduous and mixed 
woods are the usual habitat of the dusky-footed 
woodrnt, 

Discussion: Species of Neotoma that are known 
from California and adjacent states were compared 
to the Newport woodrat. N, albigula Hartley, N, 
stephensi Goldman and N, mexicana Baird, all 
occurring outside California, are sma!ler in sire. 
N, cinerea (Ord), which inhabits northern Cali
fornia, is generally larger and has a medially 
directed first lingual inflection on M/ 1. Of the 
two species existing in southern California, N. 
lepida and N. fuscipes, the former is markedly 
smaller and has the first lingual inflection of Ml 1 
directed as in N, cinerea. Also, the medial inflec
tion in the M3/ of this species does not extend far 
beyond the lingual border; in N. fuscipes this 
inflection usually extends to about the middle of 
the tooth. Each of the above characters is shared 
by both Neotr.mw fusdpes and the fossil specimens. 

Microtus califomicus (Peale) 

Abundance: ] 39 individuals, based on right 
jaws. 320 specimens, including palates and jaws, 
LACM 20580. 

Discussion: Based on width of the incisive fora
mina, dental characters and size, the specimens 
from locality 1067 are referable to Microtus calf
! ornicus. As in the Costeau specimens, the pos
terior portion of the incisive fornmina is wider 
than in most of the observed Recent representa
tives of the species. Nevertheless, the fossil speci
mens a.re contained within the variability noted 
for M, californicus. M, c, kernensis Kellogg, of 
the subspecies studied, most closely compares to 
the one from Newport. 

Order CARNIVORA 
Family MUSTELIDAE 

cl. Svifogale Gray 
Abundance: One individual, based on a hu

merus, LACM 20581. 
Habitat: The spotted skunk is found in various 

habitats, including grasslands and sparsely wooded 
areas. 

Discussion: The humerus most closely resembles 
humeri of Spilogale than of any other compared 
mustelid, Mephitis, the only other skunk inhabit
ing California, is much larger and presents a 
slightly different muscle-scar pattern. The deltoid 
tuberosity, for example, does not extend relatively 
as for down the shaft in Spilogale. Mephitis also 
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has a relatively more massive lateral tuberosity. 
Although the fossil humerus approximates the 
smaller genus more closely, it fa slightly larger 
than any of the three individuals available for 
comparison. 

A majority of workers regard Spilogale as mono
typic, S. putoriu.r being the only species. Others 
recognize as many as four valid species (Hall and 
Kelson, 1959: 929). 

Order PROBOSCIDEA 
Family cf. MAMMUTIDAE 

Discussion: One juvenile specimen, LACM 
20582, the proximal end of a scapula, may indi
cate a very young mastodon at the 1067 site. 
Lack of definition of details prohibits a positive 
identification. 

Order PERISSODACTYLA 
Family EQUIDAE 

Eqmis Linnaeus 
Abundance: One individual. Two specimens, 

including a sixth cervical vertebra, LACM 20584, 
and an incisor, LACM 20583, 

Discussion: The vertebra is similar to the corre
sponding cervical in the Equus from Rancho La 
Brea and Costeau Pit Like the majority of speci
mens from locality 1066, this one is smaller than 
the estimated average in the Rancho La Brea col
lection, approximating the smallest in size. 

Order ARTIODACTYLA 
Family CAMELIDAE 

Tmmpolama Stock 

Abundance: One individual, based on a tibia, 
LACM 1368. 

Discussion: Although the tibia is lacking the 
proximal end, most of the eiement is present It is 
much more slender than any observed Camelops 
tibia (the distal extremity measures 73 mm in 
greatest width and 49 mm in greatest anteropos
terior diameter). Unfortunately, no Tanupolama 
tibiae were available for comparison, even in the 
McKittrick fauna. However, since several Tanu
polama astrngali were available from this fauna, 
they wen~ m;ed :for a size determination, These ele
mtmts indicate that the Newport tibia is just slightly 
larger than the size estimated for the McKittrick 
tibiae. Since the difference is minor, the tibia from 
locality 1067 probably does not exceed the maxi
mum size for the genus. The size of the camel from 
this locality is of the same magnitude as the Tanu
polama identified at Newport locality 1066, 

Age and Correlation of the Newport Faunas 

Age: There are no radiometric dates available 
for the fm.:mas from localities 1066 and 1067. How
ever, U:He and U:Th datings have been made 
cm material from the Palos Verdes Sand (Palos 
Verdes Peninsula) which yield an age of 100,000 
to 130,000 years RP. (Fanale and Schaeffer, 1965: 
314, and unpublished reports of the U.S. Geo
logical Survey). The deposit which contains the 
fauna at locality Hl66 is considered a correlative 
of the Palos Verdes Sand by most investigators 
(Kanakoff and Emerson, 1959: 10; Poland et aL, 
1956: 55; Lance, 1948: 1375, and others), There
fore, the above listed date suggests that. the 1066 
fauna is probably Late Pleistocene (Rancho
labrean) in age. Presence of Eison helps to sup
port this contention. 

Although the terrestrial deposits at the 1067 
locality may be contemporaneous with the l:on
tiguous marine deposits at 1066, their relationship 
has not definitely been established. The fauna from 
the former locality is evidently Pleistocene, though, 
as all the identified small. species can be ascribed 
to living representatives. Even though a marine 
bed overlies this deposit, the evidence is suggestive 
of a Late Pleistocene age (Notiosorex crawfordi 
and Reithrodontomys megalotis, for example, are 
reported as having a temporal range of Sangamon 
to Recent by Hibbard and Taylor, 1960: 158 and 
170), 

Correlation: Because of the converse relation
ship between large and small mammals as well as 
type of deposits at the I 066 and 1067 localities, 
the two faunas are lacking sufficient species in com
mon to permit a meaningful mutual comparison, 

The terrestrial fauna from the 1066 locality at 
Newport is similar to the one from Costeau Pit 
Presence of tapir and megalonychid ground sloths 
at the first named site and their absence at the latter 
can probably be accounted for by environmental 
rather than temporal differences. A perusal of the 
fauna! lists (Table 1 ) demonstrates the propinquity 
between the two assemblages, This also applies to 
the relationship between the land mammals from 
locality 1066 and the ones from Rancho La Brea, 
as all the taxa contained in the former are repre
sented in the latter. 

Although large mammals (which apparently 
cannot he identified as to species) are scarce at 
Newport locality 1067, they are all generically 
similar to taxa from Rancho La Brea. The abun
dant small mammal specimens from the former 
site correspond well to those from the La Brea 
deposits as shown by the fauna] lists {Tabk 1), 
The differences are the presence of Antrozous 
pallidus and Peromyscus crinitus at the Newport 
site and their absence at Rancho La Brea, and the 
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presence of Onychomys, Citellus, Lepus and Syl
vilagus audubonii at the latter site while they are 
apparently absent at the formeL 

The single occurrence of a bat at the 1067 local
ity and its absence at Rancho La Brea can be 
attributed to chance preservation, Bias in col.lect
ing prey by owls, especially size limitations, can 
perhaps account for the small mammal types at the 
La Brea site which are excluded from the Newport 
fauna, There is one difference: the exclusive pres
ence of Peromyscus crinitus at the last named site 
may have chrnnologic significance as this species 
now occupies more inland areas in California. 
Meager as this evidence is, it suggests a possible 
older age for the l 067 fauna since the only Pero
myscus from Rancho La Brea, P, maniculatus, is 
still living in the area. 

Late Pleistocene Climate and Environment 
at Newport 

Climate: Kanakoff and Emerson (1959: 33 and 
42) concluded that a greater thermal diversity than 
now exists is indicated by marine invertebrates 
from the Late Pleistocene of Newport (locality 
1066), They stated that many fauna! components 
are presently limited in range to areas either north 
or south of this location and that the protected bay 
water was warmer and the open coastal water 
cooler than is true currently, They further stated 
that similar conditions are now met along parts of 
the west coast of Baja California, The marine 
carnivores from locality 1066 possibly could give 
strength to this contention, According to Mitchell 
(1966: 1907), all known Pleistocene sea otters 
from southern California have been found in asso
ciation with cool-water faunas, The elephant seal, 
conversely, has a preference for warm water, 
Although these two mammals are known to have 
had geographic ranges that overlapped in the New
port area during historic times, Enhydra lutris is 
almost always found north of this site and major 
populations of Miroimga angustirostris to the 
south, 

The terrestrial vertebrates at both Newport 
localities, like those at Costeau, seem to indicate a 
semiarid climate. Notiosore;r; crawfordi, Sylvilagus 
audubonii, Perogmitlms californicus, Dipodomys 
and Peromyscus crinitus are usually found today 
where this type of climatic condition exists, Appar
ently, all other living species in the faunas have at 
least part of their geographic range under a similar 
condition. The larger mammals must have required 
a perennial water source, so the climate probably 
very closely approximated that in the neighboring 

Costeau area during the period of deposition there. 
Existence of tapir remains at Newport does not 
negate the postulated semiarid climate. Simpson 
(1945: 53) stated that although most tapir fossils 
in North America occur where the rainfall is now 
over twenty inches annually, a fow, probably strays 
from more moist upland areas, did survive under 
semiarid conditions. 

Enviromnent: Herbivorous elements from the 
Newport faunas, especially locality 1066, indicate 
a grassland with nearby wooded areas. The grass
land portion of the environment is reflected in part 
by such grazing forms as the horse, bison and 
camel, while the wooded segment is represented 
by megafonychid ground sloths, deer, tapir and the 
dusky-footed woodrat, The environment was prob
ably very similar to the one at Rancho La Brea 
during the period of deposition there, as based on 
its fauna! constituents, 

General Statement 

The Pleistocene vertebrate fauna from San 
Pedro was collected at UCMP Locality V-2047 in 
1912, and is now on loan to the Los Angeles 
County Museum of Natural History, Locality rec
ords at the University of California Museum of 
Paleontology concerning this site are very sketchy 
and no data revealing the nature of the sediments 
containing the fauna are given, The location is 
simply listed as, ".,.immediately adjacent to the 
yards of the San Pedro Lumber Company," This 
site is evidently the lumber yard locality mentioned 
by Arnold (1903: 27), The Late Pleistocene sedi
ments designated at this location by him (Plate 
22) are marine sands and gravels, Since the only 
matrix adhering to some of the specimens is sand 
and gravel which include marine shells, the evi
dence tends to support the equivalence of the two 
localities. Also, marine vertebrates are included in 
the fauna. 

Arnold (1903: 27) formally named the above
mentioned Late Pleistocene sands and gravels the 
upper San Pedro series, His type section, which no 
longer exists owing to commercial excavations, was 
presumably the old lumber yard locality (Fig, 1) 
at the north end of San Pedro bluff (about three
fourths of a mile north of San Pedro city hall), 

Stratigraphy 

According to Woodring, Bramlette and Kew 
(1946: 56), the name "San Pedro" was restricted 
to Arnold's ( 1903) lower San Pedro series in a 
manuscript report by Kew, who proposed the name 
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"Palos Verdes formation" for the upper San Pedro 
series. The new formatiom1J name was first used 
in print hy Tieje (1926), Woodring et al. (1946) 
proposed the name "Palos Verdes sand" to replace 
"Palos Verdes formation" since sand ls the pre
w1iling sediment (both names are used currently, 
however) , They restricted this form a ti on to the 
marine sediments on the first emergent terrace, 
whereas Arnold included both marine and non
marine deposits in his upper San Pedro series. 

The following stratigraphic account of the Palos 
Verdes Sand, the formation containing the San 
Pedro fauna listed in this report, is taken from 
Woodring et al (1946: 56). "The Palos Verdes 
sand, like the older marine terrace deposits, con
sists of a thin veneer on the terrace platform, which 
bevels formations ranging in age from lower Pleis
tocene to Miocene. Also like the older marine 
terrace deposits, the strata consist generally of 
coarse-grained sand and gravel but indude silty 
sand and silt. Limestone cobbles are the prevailing 
constituent of the gravel, hut granitic and schist 
pebbles are locally abundant. The Palos Verdes 
[Sand] generally ranges in thickness from a few 
inches to 15 foet and is usually less than 10 feet. At 
places it consists of thin lenses, and at other places 
it is absent In San Pedro the terrace and the de
posits lying on it have the expectable gentle sea
ward slope. Along the north border of the [Palos 
Verdes] hills they are deformed, mildly in the east
ern part of the area, more strongly in the western 
part In the area where they are deformed the 
deposits were originaily terrace deposits, but the 
platform on which they rest has no longer the usual 
form of a terrace." 

Systematic Discussion of Fauna 

Class PISCES 
Two spines and a vertebra of a bony fish and a 

tail spine of a ray, probably Urolophus, are the 
only representatives of this class in the fauna. 

Class AMPHIBIA 
Order ANDRA 

Family RANIDAE 
cf. Rana 

An incomplete tarsus of a moderately large frog 
is contained in the San Pedrn fauna, UCMP 19755. 

Class REPTILIA 
Order SQUAMATA 

The only reptilian elements recovered from San 
Pedro are five snake vertebrae representing an 
unidentified genus. One vertebra is isolated, and 
the other four are articulated in pairs, 

Class AVES 
Order ANSERIFORMES 

Family ANATIDAE 
Arms 

The proximal portion of a carpometacarpus and 
the distal one-haff of a humerus, UCMP 19737, 
indicate the presence of A nas in the fauna, Size 
and configuration of the hones closely correspond 
to the teal, a relatively small duck 

Class MAMMALIA 
Order EDENT ATA 

Family MEGALONYCHIDAE 
Discussion: The two edentate specimens in the 

San Pedro fauna, both second phalanges, have 
been described and discussed in Stock's mono
graph on Cenozoic gravigrade edentates (1925: 
118-119), One, UCMP 38194, apparently repre
sents Megalonyx as identified by its transversely 
compressed and dorsoventrally expanded trochlea. 
Although its configuration dosely compares to 
other Megalonyx second phalanges, its size (meas
urements given by Stock, 1925: 119) is a little 
larger than the few corresponding elements of this 
genus from Rancho La Brea, The other phalanx 
from San Pedro, UCMP 19720, was reported by 
Stock (1925: 119) as being similar to Nothro
therium but much larger, He indicated that this 
specimen might represent a new genus or species 
of ground sloth. A study of the copious Nothro
therium shasteme material from San fosecito Cave 
in Mexico, however, shows that specimen 19720 is 
neither larger :nor different in morphology than 
some second phalanges in that. fauna. As mentioned 
previously, the variation in Pleistocene ground 
sloths is very great 

Order LAGOMORPHA 
Family LEPORIDAE 

Lepus Limrn.tms 
Abundance« Two individuals, based on right 

calcanea, UCMP 19736 and l 9754. Three speci
mens, including an incomplete ulna (unnumbered), 

Discussion: Although the species of jack.rabbit 
from the fauna may be Lepus californicus, the 
only one known (fossil or Recent) from south
western California, the type of material does not 
seem to warrant an identification to the species 
level. Each of the specimens was found similar in 
size and form to Lepus and much larger than the 
only other genus of rabbit reported from the area, 
Sylvi!agus. 

Syfoilagus cf. bachnu.mi (Waterhouse) 
Abundance: Two individuals, based on palates, 

10 specimens, induding three palates, a jaw frag-
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ment, three distal ends of l:mmeri, two tibiae and a 
femur fragment 

Discussion: The specimens are tentatively re
ferred to Sylvilagus bachmani on the basis of small 
size and simplicity in the enamel pattern of the 
cheek teeth. Despite the fact that S. bachmani is 
the only species :recognized in this fauna, it is pos
sible one or more of the postcranial elements could 
represent S. audubonii. 

Order RODENTlA 
Family SCIURlDAE 

Citellus heeclwyi (Hichardson) 
Abundance: One individual. Two specimens, 

including a palate with complete dentition, UCMP 
38175, and a humerus, UCMP 19734. 

Discussion: Based 011 its large size and the well 
defined metaloph on P4/, the San Pedro ground 
squirrel is assigned to Citellus beecheyl. It is the 
only species recognized in Pleistocene deposits in 
and around the Los Angeles basin. For a more 
complete discussion of this squirrel and a com
parison with other forms, see page 12. 

Family GEOMYIDAE 
Thomomys bottae (Eydm.1x and Gervais} 

Abundance: 19 individuals, based on right jaws. 
50 specimens, including jaws and palates, 

Discussion: The most abundant representative 
of the San Pedro fa.una is the pocket gopher. Its 
cranial and dental features, especially the con
figuration of P4/ 4, coincide only with Thomomys 
hottae. The size range of the fossil specimens is 
well encompassed by the numerous extant sub
species. T. bottae is the only gopher recognized in 
any of the deposits discussed in this paper, 

Family CRICETIDAE 
Neotoma cf. fuscipea Baird 

Abundance: Two individuals, based on right 
jaws, UCMP 38199 and 38200. 

Discussion: Although the variation in species of 
Neotoma is apparently great, the two present speci
mens closely resemble only N. fuscipes. These jaws 
are relatively large but do not exceed the maxi
mum size noted for the species, Dental characters, 
too, are circumscribed within the variability of the 
species. 

Microtus cf. califomir.:us (Pea!e) 
Abundance: Three individuals, based on palates. 

Six specimens, including palates and jaws, UCMP 
19737. 

Discussion: Based on the imconstricted condi
tion of the posterior portion of the incisive fora
mina and the size of the specimens, the San Pedro 

Microtus fa tentatively assigned to M. californicus. 
The width of the posterior portion of the incisive 
foramina in the three existing palates is not as great 
as that observed in specimens from Costeau Pit and 
Newport. It does correspond well with living rep
resentatives now in the area, however. 

Order CETACEA 
Discussion: The only known cetacean specimens 

from the San Pedro site are not sufficiently diag
nostic to allow more than ordinal classification. 
UCMP 38208, a caudal vertebra, represents a mod
erately small whale, while UCMP 19762, a verte
bra epiphysis, L~ indicative of a large cetacean, 

Order CARNIVORA 
Family CANIDAE 

Canw cf. dims (Leidy) 
Abundance: One individual, based on a right 

cakaneum, UCMP 38195. 
Discussion: The calcaneum is shown to be canid 

rather than felid by its lack of a distinct peroneal 
tubercle and by the config1.mi.tion of the sustentacu
lar and astragalocakaneal facets. Its size greatly 
exceeds that of the coyote but does compare favor
ably with the dire wolf, to which it is tentatively 
referred. The calcaneum could belong to the gray 
wolf possibly but that species is very poorly known 
from southern California. 

Family MUSTELIDAE 
Erihyd:ra lutris (Linnaeus) 

Abundance: One individual, based on the proxi
mal half of a humerus, UCMP 38215. 

Discussion: This specimen was discussed in some 
detail by Mitchell (1966: 1901-1904) in his recent 
paper on sea otters. Since the genus Enhydra is 
generally considered monotypic and the humerus 
corresponds well with recent material, the specimen 
is placed in the living species, K lutris. 

Family FELIDAE 
Smilodori d. califomfoiur Bovard 

Abundance: One individual, based on a basicra
nial fragment, UCMP 19729. 

Discussion: This specimen consists of the mas
toid and the portion of the squamosa1 bearing the 
glenoid fossa. It was compared to all available large 
felids and differs from true cats by the prominent 
mastoid which is in dose proximity to the post
glenoid process, This basicrania1 fragment, which 
is abraded on the edges, compares very favorably 
with the Rancho La Brea saber-tooth cat, Smilo
don californicus. It was noted during comparison 
that the mastoid region in thi~ species is highly 
variable. 

I 

II 
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Fells d, atrox (Leidy) 
Abundance: One individual, based on a lower 

second incisor, UCMP 38212, 
Discussion: A comparison with various folid 

types indicates that this specimen represents a large 
cat, larger than the cougar, The incisor differs from 
the II 2 of Smilodon by being distinctly shorter and 
relatively wider, However, it is indistinguishable 
from the same tooth of Felis atrox, The giant 
jaguar is not known in any other site discussed in 
this report, even though the brea deposits in south~ 
ern California yield many specimens of this animal. 

Fells cf. concolor Linnaeus 
Abundance: One individual, based on metacarpal 

U, 

Discussion: This specimen is as long as the corre
sponding bone in the few available specimens of 
Felis concolor studied but it is more slender. How
ever, the difference is not great and probably does 
not exceed the limits of variation for the species 
(greatest length, 75Jl mm; greatest proximal anter
oposterior diameter, I5J! mm; greatest proximal 
transverse diameter, 1 LO mm and greatest distal 
transverse diameter, 12, 7 mm). 

Order PERlSSODACTYLA 
Family EQUIDAE 

Eqmrn Linnaeus 
Abundance: One individual. Six specimens, in

cluding a lower deciduous premolar, UCMP 19722, 
an incomplete upper molar, UCMP 38197, a 
thoracic vertebra, UCMP 38210, a second phalanx, 
UCMP 19721, and two femoral shafts, UCMP 
19760 and 19761. 

Discussion: Because the upper molar is greatly 
weathered, no meaningful comparisons to other 
CEquus teeth can be made, The deciduous premolar 
compares very favorably to specimens from 
Rancho La Brea in aH details of size and configura
tion, Unlike the equid specimens from Newport, 
all six elements from San Pedro correspond with 
average rather than smaller individuals from the 
Rancho La Brea deposits. 

Order ARTIODACTYLA 
Family CAMELlDAE 

Camefops cf. hestenms (Leidy) 
Abundance: Two individuals, based 011 size, 

Six specimens, including three vertebrae, UCMP 
19725, 38213 and 38209, iwo metacarpals, UCMP 
38192 and 38214, and an astragalus, UCMP 
38196. 

Discussion.· An adult and a juvenile individual 
are represented by the specimens which correspond 

well with similar ones of Camelops hesternus from 
Rancho La Brea and McKittrick, Carnelops mini
dokae Hay, also known from Pleistocene deposits 
in California, fa noticeably smaller and tl::ms far 
has not been recognized in sediments postdating an 
Irvingtonian age, Although Tanupolama is present 
in Pleistocene deposits of southern California, it is 
represented by animals eminently more slender 
than the last named genus, 

Family CERVIDAE 
Odocoilmm cL hemiomn (Caton) 

Abundance: Two individuals, based on size. 
Five specimens, including two vertebrae, UCMP 
38205 and 19730, the distal half of a humerus, 
UCMP 38206, a metapodial fragment, UCMP 
19730, and a phalanx, UCMP 38195. 

Discussion: Only one type of deer has been re
ported from the Pleistocene and Recent of southern 
California, Odocoileus hemimms, Each element 
from San Pedro was compared with its counterpart 
in individuals of this species; no differences were 
evidenced. 

Family A NTILOCAPRIDAE 
Caprmneryx Matthew 

Abundance: One individual. Two specimens, in
cluding an Ml/, UCMP 38193, and the distal end 
of a humerus, UCMP 3821.5. 

Discussion: On the basis of limited comparative 
material, the humerus fragment differs only in 
being slightly smaller than Capromeryx minor 
Taylor from Rancho La Brea. The nature of this 
specimen does not allow meaningful measurements 
to be made, The present molar, which shows only 
a small amount of wear, appears very similar to 
the Ml/ of Capromeryx from Rancho La. Brea, 
McKittrick and Costeau Pit The greatest antero
posterior diameter is 10.2 mm and the greatest 
transverse width is 6.4 mm (both measurements 
were made on the ocdusal surface). 

Family HO VIDA E 
Bison d, latifrorn.i (Harlan) 

Abundance: One individual. Two specimens, in
cluding an M/1, UCMP 38195, and a third cervi
cal vertebra. UCMP 38207, 

Discussion: Although the tooth is not diagnostic 
to species, the vertebra apparently is, It is much 
larger than the third cervical of Bison antiquw; but 
agrees well in size and rngosity with B. latifrons 
from Costeau Pit Measurements taken on UCMP 
38207 am: greatest width of head, 44.0 mm; great
est height of head, 69.2 mm; greatest length of 
centrum, 105 mm and greatest width and height of 
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the posterior articulating surface of the centrum, 
58.2 mm and 58.4 mm, respectively. 

Age and Correlation of the San Pedro Fauna 

Age: The Palos Verdes Sand, from which the 
San Pedro fauna was recovered, has been dated by 
radiometric means and assigned an age of 100,000 
to 130,000 years (Fanale and Sc.haeffer, 1965: 
314), and unpublished reports of the U.S. Geo
logical Survey), Presence of bison in the fauna is 
also indicative of a Late Pleistocene age. In fact no 
fauna!. constituent seems to contradict this time 
assignment. The small mammals are ail referable to 
species now inhabiting the area. 

Correlation: Although there is not an abundance 
of specimens in the San Pedro fauna, it is diverse 
taxonomically and compares very favorably with 
the fauna from LACM Loe. 1066 at Newport Bay 
Mesa, approximately twenty-five miles southeast 
The great similarity of the two faunas helps to sub
stantiate the contention that the deposits which 
contained them are the same age, 

The terrestrial component~ from San Pedro also 
show great similarity to the taxa from Rancho La 
Brea. Since the only bison in the San Pedro fauna 
is apparently Bison latifnms, there is a suggestion, 
supporting the radiometric determinations, that 
this fauna is slightly older than the La Brea 
assemblage, 

Presumed environmental differences and the 
limited aspect of the coastal assemblage tend to 
obscure the temporal relationship between the San 
Pedro and Cos!eau faunas. The two probably are 
in accord. 

Late Pleistocene Climate and Environment 
at San Pedro 

Climate: Arnold ( 1903: 29) stated that the 
marine invertebrate fauna from the upper San 
Pedro series (Palos Verdes Sand) in the vicinity of 
the San Pedro lumber yard indicated climatic con
ditions that are now approached two to three l:mn
dred miles farther south. He conduded that the 
climate on the coast near San Pedro during the 
period of deposition was as warm, if not warmer, 
than that at the present time, Valentine and Meade 
( 1961: 38-39), however, pointed out that northern 
San Pedro (including the lumber yard locality of 
Arnold) was in a protected area and exhibited a 
very striking temperature contras! to the coastal 
waters of southern San Pedro, as shown by the 
contemporaneous species from the two areas. They 
concluded that the Late Pleistocene fossil assem
blages from San Pedro, as well as others from 

southern California and rn;irthwestem Baja Cali
fornia, represent a time when near-shore water 
temperatures were more diverse (both warmer and 
cooler) than at present As mentioned previously, 
Kanakoff and Emerson (1959: 33 and 42) reached 
this same conclusion concerning the invertebrates 
from Newport Hay, which reportedly come from 
the Palos Verdes Sand. 

The San Pedro terrestrial fauna, because of its 
limited nature, does not offer a good basis for 
climatic interpretation, However, its similarity to 
!he Rancho La Brea and Newport faunas suggests 
a semiarid condition for this area during !he time 
of deposition. All the smaU mammals in the 
Rancho La Brea assemblage are currently living 
in southwestern California, 

Environment: The terrestrial environment 
around San Pedro during the Late Pleistocene 
probably consisted of both grassland and wooded 
areas, much like that presumed for Rancho La 
Brea and Newport Wooded areas could have ex
isted in the adjacent Palos Verdes Hills (highest 
elevation at present is 1,480 feet) and a grassland 
probably extended to the northem border of San 
Pedro. The wooded portion of the environment is 
reflected by megalonychid ground sloths, the dusky
footed woodrat and deer, while the grasslands are 
suggested by horse, bison, camel and antilocaprid. 

LA MIRADA 

General Statement 

The La Mirada site is situated in the eastern
most part of the city of that name at the boundary 
of Los Angeles and Orange counties (Fig. 1). It 
was exposed in the banks of Coyote Creek, a trilm
tary of the San Gabriel River, juxtaposed to High
way 39 from about Stage Road to Rosecrans 
Avenue. In this district there are presently flood
plains and hills, with the Coyote Hills bordering 
the site to the northeast These hills are a little in 
excess of 500 feet elevation and the Puente Hills, 
about four miles to the north, attain an elevation 
exceeding 1400 feet. 

Unfortunately, I was able to make only a pre
liminary study of this locality before it was lined 
with cement as part of a flood control project The 
indication from those who recovered fossils at this 
site is that only a small portion of the fauna has 
been collected. Most rec.overed fossils belong to 
private collectors who made them available for 
study, 

Stratigraphy 
According to Yerkes et al. (1965: A45), the 
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exposed deposits in the area of the La Mirada site, 
including the Coyote Hills, represent a thick suc
cession (up to 2,300 feet) of Late Pleistocene sedi
ments, These indude a breccia-conglomerate, sand
stone, siltstone and mudstone. The siltstone is re
ported as a Late Miocene detritus that is mixed 
in with various other sediments, These deposits, 
which are exposed at the headwaters of Coyote 
Creek along thl~ south t1ank of the Puente Hills, 
overlie marine beds of Early Pliocene to Early 
Pleistocene ages. Marine mollusks and fragments 
of cetacean bones found at the fossil site probably 
represent a reworking of these sediments, 

Before the La Mirada locality was covered with 
cement, some of the collectors pointed out to me 
the general zone of fossil recovery. It extends up
ward four to six feet from the base of the stream 
bed, the top of the zone being about fourteen foet 
beneath the land surface. Specimens were re
covered over a distance measuring several hun
dred yards, The sediments encasing the fossils are 
mostly silts and sands which vary in color from 
grayish green to reddish brown and are nearly 
horizontal in attitude, Locally, plant debris is com
mon. Unfossiliferous silts and sands, dark brown to 
buff in color, overlie the fossiliferous deposits. The 
entire exposed section reveals numerous focies. 

Preservation and Method of Fossil Recovery 
Some bones from the La Mirada site show 

traces of permineralization and many appear 
leached, The former tend to be light to dark brown, 
while the latter are nearly white to buff in color. 
A few specimens are encrusted with a calcareous 
sandy silt Abrasion is noticeable on many hut not 
all specimens, A large number of the recovt~red 

bones are too fragmental for identification, 
Initially, fossils from the present site were re

covered along the creek bed after heavy rains, 
Subsequently, they were traced to the source area 
where they were excavated. Dry screening allowed 
recovery of many of the small vertebrates. Since 
the state of fossil preservation was usually good, 
special collecting techniques were not necessary, 

Systematic Discussion of Fauna 
Class PISCES 

Two specimens are indicative of this class in the 
La Mirada fauna, an abraded shark tooth and a 
distorted fish vertebra. Both are evidently the result 
of reworked marine deposits, 

Class AMPHIBIA 
Order ANURA. 

Family RANIDAE 
d, Rana 

Two pelvis fragments and the proximal ends of 
four humeri attest to the presence of a moderate 
sized frog in the fauna, 

Class REPTILIA 
Order CHELONIA 

Family TESTUDINIDAE 
Clem mys 

The western pond turtle is wen represented at 
La Mirada as shown by numerous shell fragments 
and a few incomplete limb elements. Seventy-eight 
pieces of shell are present 

Order SQUAMATA 
Five isolated vertebrae of two unidentified 

snakes have been collected; four specimens are 
small, about the size of a garter snake, and one is 
moderately large, about the size of a rattlesnake. 

Class AVES 
Order A NSERIFORMES 

Family ANATIDAE 
One cervical vertebra and a proximal fragment 

of a carpometacarpus represent an undetermined 
germs of duck. Its size, as based on the two ele
ments, slightly exceeds that of the teal. 

Order GALUFORMES 
Family PHASIANIDAE 

Lophortyx 

The presence of quail at La Mirada is based on 
the distal end of a humerus, 

l'txrapavo californfoua 

A complete radius and the superior end of a 
coracoid of this extinct turkey are components of 
the La Mirada fauna. They were indistinguishable 
from the many corresponding elements in the 
Rancho La Brea collection. 

Class MAMMALIA 
Order EDENT ATA 

Family MEGALONYCHmAE 
Megalonyx Harlan 

Abundance: Two individuals, based on a radius 
(juvenile) and a median phalanx of the manus 
(adult), 

Discussion: Both epiphyses are absent on the 
radius; nevertheless, its generic characters are 
evident. This specimen :resembles tbe radius of 
Megalonyx and differs from that of Nothrotherium 
in its greater distal width, more pronounced medial 
sukus, which extends to the proximal end, and 
shape of the bicipital tubercle. The radius is much 
less massive but longer than that of Paramylodon, 
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Although the phalanx is waterworn, it too most 
closely resembles Megakmyx, 

Order LAGOMORPHA 
Family LEPORIDAE 

Sylvifog~'I Gray 
Abundance: Two individuals, based on tibiae, 

15 specimens, including a palate, three jaw frag
ments, a humerus, three tibiae, three pelves, two 
femora and two phalanges. 

Discussion: As no teeth are present in the fauna 
it is doubtful that a positive determination to 
spedes can be made. However, since only two 
species of Sylvilagus, S. audubonii and S. bachmrmi, 
have been recognized in the Pleistocene and Recent 
of southwestern California, it is almost certain the 
fossils can be ascribed to one or both of these 
species. Upon comparison, all but one element was 
found compatible in size with S. bachmani. The 
exceptional specimen, the distal part of a tibia, is 
comparable in size to a large individual of S. 
audubonii. 

Order RODENTlA 
Family GEOMYIDAE 

Thom.orny8 bottae (Eydou..x and Gervais) 
Abundance: Six individuals, based on left jaws. 

16 specimens, including jaws and isolated teeth. 
Discussion: Of the eight jaws represented in the 

fauna, seven are edentulous. The few teeth present, 
however, do show feat.mes indicative of Thomomys 
bottae. This is best demonstrated by P/ 4, the char
acters of which havt~ already been discussed. The 
size of the specimens from La Mirada is also in 
agreement with the only species of gopher recog
nized in the vicinity of the Los Angeles basin. 

Family CRICETlDAE 
Peromy8cWJ Gloger 

Abundance: One individual, based on a right 
lower first molar. 

Discussion: Six spt~des of Peromyscus are 
presently known in southern California. Of these, 
P. maniculatus, P. eremicus, P. boyleii and P. truei 
correspond to the La Mirada species in size. P. 
crinitus is smaller and P. californicus is larger. The 
fossil specimen does not exhibit a distinct antero
intemal inflection on the anteroconid as is usually 
found in P. maniculatus. However, the present 
material ls inadequate to eliminate this or any of 
the remaining species from consideration. 

Mforotus cf. califomicus (l~eale) 

Abundance: Two individuals, based on an in
complete right jaw containing the first molar and 
an isolated right, first lower molar. 

Discussion: Very limited material which ex
cludes palatal specimens prohibits a definite species 
assignment to the La Mirada Microtus. H does, 
however, compare more closely to the larger speci
mens of M. californicus than to any other species. 

Order CARNIVORA 
Family CANIDAE 

Cani&i d. latrmw Say 
Abundance: One individual, based on a jaw 

fragment. 
Discussion: The specimen contains only the 

roots of two teeth, probably P / 4 and M/1. It is 
tentatively assigned to Canis latrans because its 
size and configuration are encompassed by jaws 
of that coyote in the Rancho La Brea collection. 

A few coprolites contained in the fauna can 
probably be attributed to C. latrans. Elements of 
Thomornys are present in one. 

Canis cf. dirm (Leidy) 
Abundance: One individual, based on an upper 

second premolar. 
Discussion: Even the roots are intact on this 

littleworn tooth. It was compared to the accordant 
tooth in several skulls of the recent gray wolf and 
found to differ from them by being noticeably more 
massive. The size as well as the configuration of 
this tooth is, however, indistinguishable from 
specimens of Canis dirus from the Rancho La Brea 
and McKittrick faunas (greatest anteroposterior 
length, 16.1 mm; greatest mediolateral width, 8.2 
mm). 

Urocy1m d. cfoereoargenteus ( Schreber) 

Abundance: One individual. Five specimens, in
cluding a cervical and thoracic vertebra, a humerus, 
a femur and an astragalus. 

Habitat: The gray fox is usually found where 
open woods or a chaparral cover prevail. 

Discussion« With the exception of the thoracic 
vertebra, all the specimens are complete. They 
were compared with the Recent foxes found in the 
United States and Mexico, Since no cranial mate
rial exists in the present fauna, identification is 
based mostly on size. Vulpes velax (Say) and V. 
macro tis Merriam (according to Hall and Kelson, 
1959: 860, the former species may be only sub
specifically different from the latter), the kit fox 
and swift fox respectively, are much smaller than 
the species from La Mirada. Vulpes fulva (Des
marest), the red fox, is comparable in size but 
does not inhabit southern California., Also, this fox 
was possibly introduced from Europe. Urocyon, 
the only other genus of fox present today, is repre-
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sentcd by two species, U, cinereoargenteus and U, 
littoralis (Baird), The last named species is dis
tinctly smaller than the first and is known only 
from islands along the coast of southern California, 

The La Mirada material compares favorably in 
size and morphology only with the remaining 
species of fox, Urocyon dnereoargenteus, This 
species, which is currently widespread throughout 
the United States and Mexico, is present in the 
Rancho La Brea fauna, 

Family PHOCIDAE 
Discussion: Three vertebrae, two cervicais and 

a thoracic, of a juvenile phocid were found associ
ated with the terrestrial vertebrates at l,a Mirada, 
Although sufficient comparative material was not 
available for generic determination, is was adequate 
for familial identification, The fossil cervical verte
brae resemble phocids and differ from otariids in 
their anternposteriorly compressed condition and 
tripartite centra. 

At least three explanations are possible to ac
count for the anomalous presence of seal in a 
nonmarlne deposit Since some marine animals 
have been deposited from reworked pre-existing 
sites, it could be assumed that this explains the oc
currence of the phocid. However, the few reworked 
cetacean bones recovered from the deposit are 
much more abraded, highly perminernlii.ed and of 
a different color. Another possibility is that an ex
tension of the sea was in dose proximity to the La 
Mirada site during the Late Pleistocene, And as 
based on current observations, terrestrial carni
vores could have dragged stranded st~als some dis
tance back from the beach. The third possibility is 
that Coyote Creek had sufficient water to allow 
seals to swim some distance upstream, According 
to Scheffer (1958: 88 and 91), some phodds am 
known to ascend rivers and have been observed 
regularly inhabiting freshwater lakes, 

Family URSIDAE 
Ursus americai:m.~ Pa11as 

Abundance: One individual, based on a skull 
with lower jaws, LACM 1716L 

Habitat: The habitat of the black bear in the 
wt~stern United States is presently in forested areas. 
A more widespread range during prehistoric times 
probably included more sparsely wooded regions. 

Discussion: An essentially complete bear skull 
in association with articulated lower jaws (Fig. 25) 
was found at the La Mirada site, Both specimens, 
which belong to one individual, were moderately 
fractured and misshapen when removed. They have 
subsequently been restored. The degree of tooth 
wear indicates a mature animal, probably a female 

FmuRE 25, Ursus ameriamus, I.ACM 17161, La 
Mirada, Loe, 6689: A, left lateral view of skull; II, 
occlusal v.iew of skull; C, occlusal view of mandibles. 
Line beneath figure represents 30 mm, 

by the relatively small size of the canines, Except 
for three reduced upper premolars, the entire denti
tion is intact in skull and jaws, 

The l,a Mirada bear can be distinguished from 
Tremarctos and Arctodus., tremarctine bears, by 
its relatively longer and more slender skull, lack 
of premasseteric fossa and a mandibular condyle 
which is on a plane with the cheek teeth rather 
than above it. There is dose agreement, however, 
between the present material and specimens of 
U rsus which n~prnsent another major group of 
North American Pleistocene bears (see Merr.iam 
and Stock, 1925, for a diagnosis of tremarctine and 
ursine bears). 

In his identification of the adult ursine skull from 
Rancho La Brea, Kurten (1960) compared char
acteristics of grizzly and black bears, He noted that 
in living n~presentatives the former noticeably ex
ceeded the latter in size, However, it was em-
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phasized that the Pleistocene black bear was dis
tinctly larger than it<> living counterpart and was 
similar to both fossil and Recent grizzlies in this 
respect Although the La Mirada black bear skull 
is as large as the fossil grizzlies listed by Kurten, 
its cheek teeth are markedly smaller. Also, the 
width between orbits and between postorbital 
processes is greater in the present skull than in the 
grizzly, Using Kurten's measurements (1960: 5), 
the La Mirada specimens very closely resemble the 
fossil black bear, Ursus americanus. 

Many of the following points of measurement on 
the La Mirada skuU relate to those used by Kurten 
(1960: 5) on fossil and Recent Ursus: greatest 
length of skull, 315 mm; basal length of skull, 272 
mm; greatest width (across zygomatic arches), 196 
mm; width of postorbital constriction, 78 mm; 
width across postorbital processes, 110 mm; inter
orbital. width, 75 mm; muzzle width (across M2/), 
79 mm; rostral width (across Cl!), 74 mm; Cl! 
(length}, 12.7 mm; ml/ (length), 20.0 mm; Ml! 
(width), 15.1 mm; M2/ (length), 28.6 mm; M2/ 
(width), 17.2 mm; greatest length of jaw, 214 mm; 
least depth of jaw at diastem, 39 mm; depth of jaw 
at anterior border of M/ 3, 47 mm; greatest length 
of tooth row (PI 4 - Ml 3), 76 mm; Mil (length), 
2Ut mm; M/1 (width), 1 L2 mm; M/2 (length), 
22.0 mm; M/2 (width), 13.9 mm; M/3 (length), 
17.5 mm and M/3 (width), 14.9 mm. 

Fossil Ursus specimens are rare in the deposits 
of southern California but a few have been re
covered from the brea deposits at McKittrick and 
Rancho La Brea. Schultz (1938) identified a new 
black bear from the former locality, Ursus optimus, 
and referred the one from the latter locality to the 
same species. However, Kurten (1960: 3) placed 
U. optimus in synonymy with U. americarms. 

Family FEUDAE 
Lynx cf. rufus ( Schrnber) 

Abundance: One individuaL Two specimens, in
cluding a cakaneum and a proximal phalanx. 

Habitat: Rocky, brushy country is the preferred 
habitat of the bobt:at 

Discussion: Both specimens are representative 
of a small mature cat. They were closely compared 
with mm1erous corresponding elements of fossil 
and Recent bobcat from the southwestern United 
States and found to agree well with the smallest 
ones seen. The Canadian Lynx, Lynx canadensis 
Kerr, is usually a little larger than the bobcat and 
has distinctly larger feet (Ingles, 1965: 392-393). 
Also, this cat is restricted to the colder regions of 
North America, whereas Lynx rufus ranges from 
Canada to Mexico (greatest length of phalanx, 

193 mm; greatest length of calcaneum, 37.5 mm; 
greatest width of cakaneum, 15.2 mm), 

Order PROBOSCIDEA 
Family MAMMUTIDAE 

Mammut americanum (Ken-) 

Abundance: Two individuals, based on size of 
elements. Five specin1ens, including a premolar, 
two molar fragments and two jaw fragments. 

Habitat: The American Mastodon probably in
habited wooded areas throughout North America, 

Discussion: Osborn (1936: 137) has listed 
numerous species of the genus Afammut in his 
extensive work on the proboscideans. However, 
only one species in the family Mammutidae is now 
generally acknowledged from the Pleistocene of 
North America, Mammut americanum, as shown 
by current usage. 

M. americanum is recognized in the La Mirada 
fauna on the basis of brachyodont teeth which lack 
appreciable cement and exhibit open valleys be
tween iophs, In addition to the elements previously 
listed, several others may possibly relate to this 
form, These include a tusk fragment, an incomplete 
rib and several limb fragments, It is possible, 
though, that these specimens represent a mammoth 
rather than a mastodon, 

Order PERISSODACTYLA 
Family EQUIDAE 

Equw1 Linnaeus 

Abundance: Two individuals, based on cheek 
teeth. 31 specimens, including 20 teeth, a maxillary 
fragment, a jaw, four vertebrae, a complete pelvis, 
a metacarpal, a splint bone, a calcaneum and a 
magnum. 

Discussion: All elements were compared with 
cognate ones from Rancho La Brea and Costeau 
Pit. Based on the dose similarity between the 
present specimens and those from the two localities 
just mentioned, especially :regarding dentition, a 
common species is indicated. As previously dis
cussed, the specific name is not yet resolved, The 
size of the La Mirada horse approximates the 
average Rancho La Brea equid. 

Order ARTIODACTYLA 
Family CAMELIDAE 

Camelops cf. hestemu8 (Leidy) 

Abundance: One individual. Ten specimens, in
cluding an incomplete jaw, two cheek teeth, five 
vertebrae and the proximal portions of a scapula 
and metacarpal. 

Discussion: A comparison was made between 
each specimen and its corresponding element on 
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Camelops hesternus from the Rancho La Brea and 
McKittrick faunas; no significant differences were 
observed, Despite the dose correspondence, though, 
the identification should remain tentative in the 
absence of adequate dental material, 

Family CERVlDAE 
Odacoilem d, hemfonus (Caton) 

Abundance: One individual, Three specimens, 
including two antler fragments and a proximal 
portion of a scapula. 

Discussion: All three elements show pronounced 
abrasion, especially the antler fragments. One of 
these displays numerous markings which suggest 
rodent gnawing, This was evidently done before 
the presumed stream transport The three speci
mens compare closely to a small individual of the 
species currently found in southern California, 
Odocoileus hemionus. 

Family BOVIDAE 
Bfaan Smith 

Abundance: Two individuals, based on size. 
Seven specimens, including two teeth, an incom
plete vertebra, scapula, tibia and a complete 
astragalus and cakaneum. 

Discussion: The cheek teeth, vertebra, scapula 
and tibia represent an adult animal; the astragalus 
and cakaneum, which evidently belong to the same 
individual, are indicative of a juvenile, None of the 
specimens are sufficiently diagnostic for a positive 
species identification but the adult elements appear 
to represent a large individual or individuals, 

Age and Correlation of the La Mirada Fauna 
Age: Radiometric dating (Geochron Labora

tories, Cambridge, Mass.) of wood samples found 
in association with the fauna indicates an age of 
10,690 ± 360 years RP, The relative age suggested 
by the faunal assemblage is Rancholabrean, as each 
taxon present in it is represented by a similar con
stituent in the Rancho La Brea collection. 

Correlation: As indicated above, the La Mirada 
fauna is in close agreement with the one from 
Rancho La Brea. Indeed, it would be diflicult to 
establish a closer taxonomic harmony between two 
assemblages. Relative abundances of the different 
species may not be in complete mutual accord, but 
the sample from La Mirada is :numerically too 
small to allow a meaningful comparison in this 
respect. The present fauna also is similar to the 
one from Costeau Pit and to terrestrial aspects of 
those from San Pedro and Newport Bay Mesa 
(LACM Loe. 1066), Its greater dissimilarity to 
the Cost.eau assemblage could be a reflection of 
environmental differences, 

Late Pleistocene Climate and Environment 
at La Mirada 

Climate: None of the animals recognized in the 
La Mirada fauna appear to be good indicators of 
climate. However, Sylvilagus bachmani and S, au
dubonii, one or both of which are present in the 
fauna, are very commonly found in semiarid 
regions, as is Loplwrtyx, the quail. Since the fauna! 
assemblage from La Mirada is so similar to the 
others discussed in this paper which manifest semi
arid conditions, there is a distinct probability that 
it does also. The abundance of pond turtle probably 
indicates that Coyote Creek, a major tributary of 
the San Gabriel River, was perer.mial. Although I 
saw no historic records that imiicated early hydro
logic conditions of Coyote Creek, it might have 
been ever-flowing dur.ing early settlement of the 
area as was the San Gabriel River, Climatic con
ditions prevailing at the time of deposition of the 
La Mirada fauna were presumably very similar to 
the climate today. 

Environment: The composition of the fauna fa 
such as to reflect both wooded and grassland con
ditions during the period of fossil depositions, The 
former is suggested by home, camel and bison, and 
the latter by turkey, bear, lynx and deer, Present 
day topography suggests that the site bordered both 
habitats, Hills located immediately to the north 
and east were likely wooded in part and the Los 
Angeles plain, extending south and west, was evi
dently grass-covered. 

MISCELLANEOUS PLEISTOCENE 
LOCALITIES IN THE LOS ANGELES 

BASIN AND VICINITY 
LA CM 1215. (Pleistocene) Oso Creek. Site near 

center of SW Vi Sec, 13, T 7S, R SW, San Juan 
Capistrano 7S quadrangle, 1949 ed., about 800 ft 
north of BM 255. Tooth from 10 ft thick gravel 
bed which includes shell fragments and carbona
ceous matter, Fauna-Equus (tooth), 

LACM Jl 15. (Pleistocene) San Joaquin Hills. 
Stie at boundary of Secs. 3 & 4, T 8S, R 8W, San 
Juan Capistrano 7.5' quadrangle, 1949 ed, Speci
mens found in stream terrace deposits that rest on 
the Miocene Capistrano Fm, Fauna-Mammutlws 
cf. columbi (incomplete skull including tusk frag
ments and t>vo teeth). 

LACM 1068. (Late Pleistocene) Bonita Creek. 
Site at base of irrigation ditch l 00 yds east of 
Bonita Creek and about one-third mile northeast of 
locality 1067; lithology unrecorded, Fauna-Syl
vilagus (pelvis fragment), Tapirus (jaw), Equus 
(femur, tibia and phalanx), Camelops (calcaneum 
and astragalus), Odocoileus cf. heinionus (antler 
fragments and phalanx), Bison (phalanx), 
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LAC,\1 I 100. (Late Pleistocene) Newport Bay 
Mesa, Specimen in ?Palos Verdes Sand one-half 
mile south of emergency air field (no longer in 
existence), 87 ft above sea level and 15 ft below 
level of runway, Fauna----Bison cf. antiquus (axis). 

LA CM 65 Il 3. (Late Pleistocene) Huntington 
Beach. Mammoth specimens collected at 5092 
Wintersburg Rd about 6-8 ft below soil level, just 
above diatomaceous day; coarse sand beneath this 
unit Bison jaw recovered in diatomaceous sand
stone 14-20 ft below soil. Site now covered by 
building. Fauna---Mammuthus (tooth and tusk 
fragments), Bison (jaw fragment), 

LACM 6472. (Pleistocene) Fullerton. Site be
tween Sections 23 and 24, T 3S, R lOW (La Habra 
15' quadrangle, 1952 ed.), on a hill about .1200 ft 
southwest of the western end of Fullerton dam; 
lithology unrecorded. Fauna-Eqi.ms (phalanx). 

LACM 1052. (?Late Pleistocene) Imperial High
way. This site is discussed by Howard (1936), and 
is about one and one-half miles northwest of the 
La Mirada locality described in this paper. Both 
localities may occur in correlative deposit<>. Fauna 
-Parapavo califomicus (distal portion of a radius), 
Parmnylodon cf. harlani (incomplete jaw and ver
tebra), Jlvfommut cf, americanum (tooth), probos
cidean (femur and scapula fragments), Equus 
(teeth and limb elements), Odocoileus (scapula and 
phalanx), 

LACM 1285. (Ple.istocene) Artesia. Locality at 
Manville St and P.C, railroad crossing at a depth 
of about IO ft; lithology unrecorded, Fauna
Equus small sp, (femur). 

LACM I409. (Pleistocene) Seal Beach. Location 
just above shoreline on beach near 15th St Mu
seum notes (Aug. 1959) indicate specimen could 
have been uncovered by recent dredging in Los 
Alamitos channel and that it was found two or 
three days after a very heavy surf. Fauna-Mam
muthus cf. columbi (tooth), 

LACM 1121. (Pleistocene) Seal Beach, Speci
mens from small sandstone outcrop 15 ft beneath 
the sea (about 500 ft offshore) one-fourth mile 
north of gun dub. f'auna-2\.1ammuthus cf. co
lumbi (skull fragments and teeth}, A horn-core of 
Ilium cf. alleni was reportedly found on the beach 
in the general area of this site. 

LACM 203I. (Late Pleistocene) Long Beach. 
Site 100 yds north of Belmont pier; lithology un
recorded, Fauna-1'apfrus (tooth), Bison cf. an
tiquus (femur, metatarsal and navicular-cuboid), 

LACM 1144, (Late Pleistocene) Long Beach. 
Site in sewer excavation at 1211 Lomita Vista Dr. 
in sands and gravels; unrecorded depth, Fauna.
Bison {incomplete jaw and femur fragments). Under 
this locality heading a site is mentioned at 12th 

and Pine Sts. in which a shark tooth, phmiped 
radius fragment and a distal fragment of a camelid 
femur were found at a depth of 48 ft. 

LACM 1919. (Pleistocene) Wilmington Avenue. 
Specimens recovered l 0 ft below street surface .in 
an indurated sandy-silt, southwest of Dominguez 
Blvd., 400 ft northwest of Wilmington Ave. and 
600 ft south of 223rd St Fauna-cf. Mammutlms 
(humerus and ulna fragments). 

LACM 1643. (Pleistocene) Domingtiez Hills. 
Material. uncovered in a new housing development 
excavation near Avalon and 190th Sts, at a depth 
of 8-10 ft in a sandy-silt. Fauna-Mammuthus 
(many postcranial elements of one individual), 

LACM 1602. (?Late Pleistocene) San Pedro, 
Site at Wilmington and San Pedro Rds., 1 ,000 ft 
N 30° E of BM 11. Specimens recovered from 
ferruginous pebbly sand (?Palos Verdes Sand) con
taining many shells; 35-38 ft above sea leveL Fauna 
- Clernmys (shell fragment<J), probosddean (ver
tebra), Equus (jaw and pelvis fragment), cf. Capo
meryx (metapodial fragment). 

CIT 186. (Pleistocene) San Pedro. Site 100 ft 
northeast of comer of Pacific and Oliver St<J.; 
lithology unrecorded, Fauna Clemmys (shell frag
ments), Canis cf. dirus (tooth), Eqtms (teeth), 

CIT 187. (?Late Pleistocene) San Pedro. Site at 
hill 48 on Wilmington quadrangle (1925 ed.), just 
west of Boschke S.lough. This is probably equiva
lent to UCMP Loe. 2047, discussed in this paper. 
F auna-ivJ egalonyx (humerus). 

LACM 1057. (Late Pleistocene) San Pedro 
Lumber Yard. This locality is evidently equivalent 
to UCMP Loe. 2047, discussed in this paper. 
Fauna-proboscidean (scapula fragments), Equus 
(vertt~brae fragments). 

LACM 1158. (Late Pleistoctme) San Pedro. 
Location at Anaheim Ave, near Vermont Ave. in 
a pit excavation. Fossils recovered 135 ft below 
the street .level in the ?Palos Verdes Sand. Fauna
Equus (teeth and phalanx), Bison (tibia fragment). 

CIT 484. (Latt~ Pleistocene) San Pedro. Site 
about 2 miles south of Highway 101 on Western 
Ave, Specimen from Palos Verdes Sand, Fauna
Mirounga cf. angustirostris (skull fragment). 

LAC,'11 1163. (Late Pleistocene) San. Pedro. 
Sped mens found 100 ft west of Henry Ford Blvd. 
near Anaheim Ave, at a depth of 5 ft; lithology 
unrecorded. Fauna-Bison (jaw fragmtmts). 

LACM 1056, (Late Pleistocene) San Pedro. 
Specimens taken from the Palos Verdes Sand 2 ft 
above the road level, one mile east of Hilltop 
Quarry, Fauna-Bison (fragments of a metapodial 
and horn-core), 

LACM 1005. (Pleistocene) Bixby Park, Site on 
side of cliff near 17th PL, 60 ft below the park sur-
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face; lithology unrecorded. Fauna--1\damrnuthus 
cf. colum.bi (teeth). 

UCLA 1063.12, (Late Pleistocene) San Pedro, 
Site at Second and Beacon Sts. Specimens re
covered from the Palos Verdes Sand. Fauna--
1Vfegalonyx (incomplete skull and radius), Lyon 
(1938) based a new species on this skull, A·.f. milleri. 
The only specific characters listed were the distinct 
slope of the suprnoccipital region and narrow tem
poral region. Because the variability in sloths is 
great, including the first character listed (see 
Fig, 5), and the degree of difference between M, 
milleri and 1H. jefjersoni is slight, it is doubtful 
that this specimen represents a new species, 

LACM 1228. (Pleistocene) Green Hills. Local
ity in Green Hills Memorial Park on Palos Verdes 
Dr. North and Western Ave. in the Palos Verdes 
Hills; lithology unrecorded. Fauna-cf. Camelops 
(teeth fragments). 

LACM 1876. (Late Pleistocene) Palos Verdes. 
Site in the south wall of canyon just north of north
ernmost extension of Paseo del Mar St. and oppo
site school grounds. Skull located about 25 ft below 
ground surface in alluviurn. Fauna-Bison antiquus 
(incomplete skull). 

LAC1"\f 65107. (Late Pleistocene) Palos Verdes. 
Spedmen recovered from Bent Spring Canyon, 
200 ft west of Empty Saddle Club and 500 ft 
south of Empty Saddle Rd. in tan and white silty
sand (Palos Verdes Sand), Fauna-cf. Camelops 
(cuboid). 

LACM 1087. (Late Pleistocene) Chandler's Sand 
Pit. Site just west of Narbonne St, about one-half 
mile south of Highway 101 in the northern por
tion of the Palos Verdes Hills, Fossils from sands 
and gravels (Palos Verdes Sand). Fauna-Mega
/onyx (phalanx), lvfammut americanum (tooth), 
Mammw!ms cf. columbi (teeth), Tapirus (maxilla), 
Equus (palate, tet~th and radius), Odocoileus cf, 
hemionus (jaw fragment), Bison (vertebra). 

LAC,'1 1254, (Pleistocene) Redondo Beach (On 
I.he grounds of the Redondo Beach steam generat
ing plant), Tooth collected at a depth of 27-30 ft; 
lithology unrecorded, Fauna-Tanupolama (tooth). 

LACM 6705. (Pleistocene) Los Angeles Harbor. 
Specimen recovered in dredging operation at berth 
128; water depth about 155 ft Fauna-Paramy
lodon cf. lwrlani (incomplete jaw), 

LACM 1839. (Pleistocene) Recharge Basin. 
Locality at Crenshaw Blvd. and 236th St. in Tor
rance. Specimen taken from marine deposit in 
stream channel about 35 ft below ground level. 
Fauna-Equus (tooth). 

LACi\d 1165. (Late Pleistocene) .Alameda and 
Sepulveda Boulevards. Site in excavation near 

intersection of above streets; lithology unrecorded. 
Fauna-Bison (atlas fragment). 

LACM 2035. (Pleistocene) Hawthorne. Locality 
75 ft west of Prairie Ave. on 139th St; lithology 
unrecorded. Fauna--Afammuthus cL columbi, in
complete skull (specimen not seen, Henry Wylde, 
1968, personal communication). 

LACM 1344. (Pleistocene) Harbor Freeway. 
Site in excavation for Los Angeles Harbor Free
way near Athens Blvd., about three-fourths of a 
mile south of locality 1295. Fossils taken from 
east side of freeway excavation in sands and silts; 
about 20 ft below street level. Fm:ma-Citellus cf. 
beecheyi Gaw), Mammuthus (tooth fragment), 
Capromeryx (jaw and metapodial fragment). 

LACM 1295. (Late Pleistocene) Harbor Free
way. Specimens recovered from the Los Angeles 
Harbor Freeway excavation between 112th and 
113th Sts. in a greenish gray argillaceous silt, 16-21 
ft below the road level. Fauna-cf. Clemmys (shell 
fragment), l'aramylodon cf. harlani (humerus), 
Thomomys cf. bottae (jaws and isolated teeth), 
Canis cf. dints (humerus and radius fragments), 
Canis cf. latmns (maxillary fragment), Equus (skull 
and jaw fragments, isolated teeth and vertebrae), 
Odocoi!eus cf. hemionus (antler fragments), Bison 
cf. antiquus (vertebrae, tibia and phalanges). 

LACM 1225, (Pleistocene) Harbor Freeway, 
Site in excavation for the Los Angeles Harbor 
Freeway near 99th St Specimens taken 15-20 ft 
below the street level; lithology unrecorded. Fauna 
-cL Mamrmitlms (radius and tibia fragments and 
a cakaneum). 

LACM 1198. (Pleistocene) Los Angeles. Site at 
801 S, Tremaine St. in a Los Angeles County Flood 
Control Project excavation. Material recovered 
17 ft beneath the street surface in a sandy-day. 
Fauna-proboscidean (jaw fragments). 

LACM 1170. (Pleistocene) Centinella Park. 
Specimens found in excavation for pistol range 
just north of Florence Blvd. in Inglewood, Fauna
M egalonyx (astrngalus), Mustela cf. frenata (jaw), 
Felis cf. atrox (tooth), Platygonus (tooth), Cap
romeryx (tooth). 

LACM 1180. (Pleistocene) Manchester and Air
port Boulevards. Site ]3;6 ft below surface in 
excavation for tekphone building at northeast 
corner of intersection. Specimens recovered from 
a green to buff colored sand. Fauna-cL 1Hammut 
(tusk fragments), Equus (metapodial fragments). 

LACM 1783. (Late Pleistocene) La Brea Houle
van! and San Vicente Street Site in a sewer exca
vation 16 ft beneath the ground surface. Speci
mens from a brown sand unit just above a grayish 
green sandy day. Fauna--Pararnylodon cf. harlani 
(humerus), Equus (pelvis), Rison (femur fragment). 
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LACM 1272. (Pleistocene) La Brea and Venice 
Boulevards, Material recovered from a storm drain 
excavation 300 ft west of La Brea and 23 ft below 
the surface, Sediment consists of a coarse sand 
with included carbonaceous matter; clay lenses 
occur abovt~ and below the sand unit. Fauna
lvfammuthus (tooth fragments), 

LAC,M 1276, (Late Pleistocene) La Brea Boule
vant Location on ] 300 block of above street in 
Los Angeles, Specimens from excavation 9-12 ft 
below the street surface in blue sandy-day which 
underlies a gravel bed. Fauna-Bison {humerus 
fragment). 

LACM 1238, (Pleistocene) Olympic Blvd. and 
Alvira St Site in excavation for a Los Angeles 
County Flood Control Project Top of fossil 13 ft 
beneath level of sidt~walk in a sandy day. Fauna
M ammuthus (specimen not seen, reported as skull 
and tusks), 

LACM 2032. (Pleistocene) Los Angeles Brick
yard, Locality at Mission Rd, and Daly St, 20-
35 ft below the ground surface in a day deposit 
Fauna-C!emmys marmorata (carapaces), Paramy
lodon harlani (jaws, teeth, humerus, tibia and 
dermal ossides), klammut americanum (much of 
a single individual), Mammutlws cf. columbi (teeth 
and miscellaneous postcranial elements), Equus 
(teeth and tibiae), Camelops (tibia), 

LACM 2033. (Late Pleistocene) Beverly Hills. 
Location at Melrose Ave, and La Cienega Blvd,; 
lithology unrecorded, Fauna-cf. Gopherus (cara
pace fragments), Mammwhus cL columbi (tooth 
and miscellaneous fragments, ct Canwlops (teeth 
fragments), Bison (jaw and vertebrae fragments). 

LACM 2034, (Pleistocene) Kilkea Dr. and 
Beverly Blvd. Site in north outfall sewer excava
fam, Stock (1924) gave information on a geo
graphically related site in this sewer excavation 
where human remains were uncovered, Farma-.. 
Mammut cL americanum (teeth and tusk frag
ments), Mammuthus cf. calumbi (jaw). 

LACM 1157. (Pleistocene) Consolidated Rock 
Company, Site in gravel pit on Alameda St near 
26th St in Los Angeles; lithology unrecorded, 
Famrn-Mamnmt cL americanum (tooth). 

LACM 2029. (Late Pleistocene) 16th and Ala
meda Sts. Locality in Blue Diamond Co. Gravel pit, 
Los Angeles; lithology unrecorded, Fauna-Afom
muthus cf. columbi (incomplete jaw with tooth), 
Bison cf antiquus (atlas). 

LACM 1268, (Pleistocene) 3rd and Edin
burough Sts, Site at 8000 W. 3rd St in Los 
Angeles, 20 ft beneath the ground surface in wet 
sandy mud, Fauna-proboscidean (miscellaneous 
fragments). 

LAC/Id 1604. (Late Pleistocene) Wilshire Blvd. 
and Orange Grove Dr, Locality at 600 Wilshire 
Blvd, in Los Angeles, Specimen found 15 ft below 
ground level in excavation for the Seibu Depart
ment Store in a grayish black day lens, with in
cluded sands and silts. Fauna-Bison cf. antiquus 
(radius), 

LACM 1023. (Pleistocene) Workman and Ala
meda Sts. Site in storm drain excavation. Fauna-... 
cf. Parapavo (tibiotanms fragment and phalanx; 
these specimens and the site were briefly men
tioned by Howard, 1936), Smilodon cL californi
cus (jaw), Equus (tooth fragments), Odocoileus cf, 
hemionus (teeth and astragalus). 

LACM 1893. (Late Pleistocene) Santa Monica 
Freeway. Site in freeway excavation 75 yds east of 
Gramercy St in Los Angeles. Specimens recovered 
from sands and gravels below recent fill; un
recorded depth. Fauna~Bisan cf, antiquus (radius) 
cf. A1ammuthus (humerus fragment). 

LACM 1266. (Pleistocene) Hyde Park, Site in 
an excavation for outfall sewer at a depth of 80 ft; 
lithology unrecorded, Fauna-Mammuthus (tooth 
fragment), 

LACM 2027. (Pleistocene) Pasadena. Locality 
on 1600 block of Bridgen Blvd.; lithology un
recorded. f'auna-Afammuthus (tooth fragment). 

CONCLUSIONS 

None of the Pleistocene terrestrial mammals 
listed by Hibbard (1958) and Hibbard et at (1965) 
as being suggestive of Illinoian or an older age 
have been identified in or near the Los Angeles 
basin. Conversely, all the mammals given in this 
report are recognized in either Sangamon or later 
age deposits. This is indicative of the relative re
centness of the nonmarine strata that have been 
investigated in the a.rea and suggests tlmt the Los 
Angdes basin may not have been available as a 
habitat for terrestrial vertt~brates until aJter Late 
Pleistocene time had commenced. Just how much 
earlier the sea retreated from this basin is not defi
nitely known. However, it is doubtful that much 
time would be required to develop a suitable plant 
cover which could support vertebrate life. Yerkes 
et at ( 1965: A19) have indicated that much, if not 
all, of the Los Angeles basin was inundated until 
some time in the Late Pleistocene. The terrestrial 
vertebrates seem. to confirm this. Although a rela
tively good sampling of the nonmarine vertebrates 
in the basin has yielded nothing earlier than a 
Rancholabrean age, earlier Pleistocene land ani
mals may be uncovered after more extensive 
searchings of its upland borders or investigations 
of more deeply buried nonmarine basinal deposits 
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are made. Irvingtonian age vertebrates are known, 
though, in southern California from Riverside 
County, Bautista fauna, and San Diego County, 
Valledto fauna. 

AU the fossils reported in this paper, which are 
from known stratigraphic levels, are contained in 
essentially ftat-lying beds. However, the underly
ing strata, Pleistocene or older, are usually in
clined. A simii.ar condition prevails in the San 
Francisco Bay area; as Savage (19 51; 289) has 
stated, "The beds of rock containing Ranchola
brean faunas in the San Francisco Bay region may 
often be distinguished from earlier deposits by a 
relatively ftat-lying attitude." It therefore seems 
possible that the structure of Late Cenozoic strata 
in the Los Angeles basin and vicinity can be used as 
an aid in recognizing Randmlabrean age deposits. 

There are differing interpretations of the climate 
for the Los Angeles basin and vicinity during the 
Late Pleistocene (Axelrod, 1966; Stock, 1963; 
Mason, 1944; Miller, 1929; Frost, 1927 and 
others). Axelrod1 (1966: 42---44) has stated that 
two fl.oms are present in the deposits at Rancho 
La Brea. The older is said to be typified by closed
cone pines and represents a temperate, humid cli
mate of later Wisconsin age and the younger by 
juniper and hack.berry which evinces a semiarid 
climate of the Xerothermic period. He suggested 
that the former flora was present no more than 
14,000 years ago and possibly as late as 8,500 
yearn B. P. Dates compiled by Berger and Libby 
(1966) and ones as yet unpublished thus far indi
cate that the major fossil assemblage at Rancho 
La Brea is older than l 4,000 years R P. Since the 
pine flora is very limited (only a few incomplete 
cones exist) and the juniper-hackberry flora is 
abundant (it is apparently present throughout the 
pits at al! depths), there is not sufficient evidence 
presently to indicate two distinct floras. Mason 
(! 944), in opposition to Axelrod's interpretation, 
regarded the flora at Rancho La Brea as a single 
unit that reflects interior (semiarid) conditions. 
Axelrod (1966: 44) also pointed out that the desert 
shrew (Notiosorex crawfordi) from the Rancho 
La Brea deposits is associated with the Xerother-

'He ( 1966: 44) stated that evidence of closed-cone pine 
in floras from Wilmington and Santa Monica support 
the thesis for a pronounced temperate, humid climate 
in the Los Angeles basin during the Late Pleistocene. 
However, these floras, which contain only a few pine 
specimens, are both from locations adjacent to up
lands; the Palos Verdes Hills border the former and 
the latter is in the foot.hills of the Santa Monica 
Mountains, Also, juniper and hackberry are common 
constituents of these floras. 

mic flora. However, this species has been found at 
Costem1 Pit and Newport Bay Mesa in faunas that 
either predate the La Brea accumulation, or cor
relate with early stages of deposition there. 

The Late Pleistocene terrestrial vertebrates of 
the Los Angeles basin, as presently identified, do 
not appear to reflect dimatic fluctuations. As pre
viously discussed, each one appears compatible 
with semiarid conditions. Probably some climatic 
variation, synchronous with major changes else
where, did transpire during the Late Pleistocene in 
the Los Angeles basin. And since plants in general 
are more delicate indicators of climate than ani
mals, they may show these changes. However, it 
will necessitate a very careful investigation of the 
fossil floras to show these possible fluctuations. It 
is conceivable that the climatic changes which 
affected most areas during the Late Pleistocene, 
possibly including the mountains of southwestern 
California (Axelrod, 1966: 53), had no profound 
effed on the dimate in areas such as the Los 
Angeles basin, where lowlands in lower latitudt~s 
are in dose proximity to the climate-regulating 
sea. An examination of the Life-Zones map of 
California by Grinnell (1935, plate 3) reveals the 
ocean's ameliorating effect on climate. 

The greater thermal diversity of the ocean in 
the San Pedro and Newport areas during the .Late 
Pleistocene, suggested by Valentine and Meade 
(1961) and Kanakoff and Emerson (19 59), respec
tively, could have been the result of colder cur
rents than presently exist at these localities, com
ing in dose proximity to water in the bays which 
were heated under local conditions. Fitch (1966; 
15) stated that the fish fauna of Playa Del Rey 
(lo,~ated at the present Santa Monica Bay) sug
gested warmtir near-shore waters for the Late 
Pleistocene than now exist Colder waters might 
have resulted from upwelling currents or in re
sponse to cooler conditions nearer their source. As 
mentioned before, the land vertebrates in the 
mixed marine-nonmarine fauna! assemblages of 
Newport and San Pedro do not reflect a climate 
colder than the existing one. 

Stock (1963: 16) expressed the opinion that the 
two different environmental assemblages of mam
mals at Rancho La Brea (mastodon, Megalonyx. 
peccary, deer and others in one group, and mam
moth, Paramylodon, camel, bison, horse and many 
more in the other group) might have been an indi
cation of changing climatic conditions during fos
sil accumulation. He suggested that the former 
group could represent the terminal phase of the 
last glacial and the latter one might indicate a post
glacial stage. I believe that these two groups were 
probably contemporaneous. Mixed assemblages 
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very similar to this are known at La Mirada, San 
Pedro, Newport Bay Mesa and elsewhere in the 
Los Angeles basin in deposits that are much more 
temporally restricted, as inferred from sediment 

type a.nd thickness. The more temperate aspect of 
the Rancho La Brea fauna was evidently derived 
from adjacent wooded uplands, while the major 
fmmal component. occupied the existing grasslands, 
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TABLE 1 
Pleistocene Mamrrialian Faunas from Sites in the Los Angeles Basin and Vicinity 

(x .c·::. presence of ta:rmn; - ::::: absence of taxon; cf. = compares with taxon) 
····---

Rancho Costeau Newport Bay Mesa 
Tax on La Brea Pit 1066 1067 San Pedrn La Mirada 

~~············--~ 

Order fosectlvorn 

Family Sodddae 
Sorex omatus cL x 
Notiosorex crnwfordi x x x 

Family Talpidae 
Scapmws l11timamu x 

Order Chirnptern 
Family Veaper!ilirn:ildae 

A ntrozous pallid us x 

Oder Edentata 

Family Megakmychidae 
+ Nothrotherium shasteme x x ct 
+ A:iegafrmyx jefjerwni x ct cL cL 

Family Mylodontidae 
+ Poramylodon h11r/iini x cL 

Order Lago:morpha 

Family Leporldae 
Lepus californicus x cf. cL 
Sylvilagwt bachmani x x x cf, cf, 
Syh•ilagus audubonii x x cf, cf. 

Order Rodentia 

Family Sclmidae 
Citeilus beecheyi x x cf, x 

Family Geomyldae 
1'homomys bottae x x cf. x x x 

Family Heteromyidae 
Perogn11thus califomicus x cf. cf. 
Pemgnat!ms x 
Dipodomys agiiis x cf. 
Dfpodomys x 

Family Cricetldae 
Pemmyscus crinitus cf, 
Peromyscus rmmiculatus x x x 
Peromyscus x 
Reithrodmitomys lwmulfa cf, 
Reit!irodontomys megalotis x x 
Onyclwmys wrridus x 
Neotoma fuscipes x cf, 
Neotonw x x x 
Micmt11s californicus x x x cf. cf. 
Ondatra x 

Order Carnivora 

Family Canidae 
Canis latmns x x cf. 

*Canis dirus x cf. cf. cf, cf. 
Urocyon cinereoargenteus x cf. 

Family Ursldae 
+ Arctodus simus x 

U rsus horribilis x 
Ursus americrmus x x 
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TABLE I. (continued) 
····················-~~ 

Newport 
Rancho Coste au Bay Mesa 

Taxon La Brea Pit 1066 HJ67 San Pedro La Mirada 

Family Mustelidae 
lvfustela freruita x x 
1'axidea taxus x 
M ephitis mephitis x 
Spiloga/e grncilis x 
Spi!ogale cf, 
Enhydra lutris x x 

Family Felidae 
+Smilodon californicus x cf, cf. 
* f'elis atrox x cf, 
F elis concolor x cf, cf, 
Lynx rufus x cf, 

Family Otariidae 
gen. indet. x 

Family Phocidae 
Mirounga (mgustirostris cf. 
gen. indet. x 

Order Probosddea 
Famlly Mammutidae 
+ Mammut americarmm x 

Family Eleplmntidae 
+ .Mammutlws columhi x x 

Family indet x x 

Order Perlssodactyla 

Family Equidae 
Equus large sp, x x x x x x 
Equus small sp. cf. x 

Family Tapiridae 
Tapirus x 

Order Artiodadyla 

Family Tayassuidae 
+ P!atygonus x 

Family Camelidae 
+ Camelops hestemus x cf. cf. ct 
+Camelops x. 
+ Tanupolama x x x x 

Family Cervk!ae 
Odocoileus hemionus x ct cf, cf. 
gen. ind.et cf, 

Family Antilocapridae 
+ Capromeryx minor x 
+ Capromeryx x x 

Antilocapra americam1 cf. 

Family Dtwidae 
*Bison latifrons x x cf. ct 
*Bison antiq1ms x x 
JJismi x 

+ Euceratherium cf. 
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LATERAL VIEW 
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Fmui:m 26. Bison mandible (not to scale), Numbers on drawing correspond to mel\Surements 
on !able 2, Rancho La Brea spe.cimen numbers prefbi:ed with "Y", all others represent Costem.1 
Pit specimens; unnumbered specimens are from private coilections. Approximate me:rnuremenis 
are given in parentheses. Only adult specimens use.d, 

FIGURE 27. Eison atlas (not to scale). Nmnbers on 
drawing correspond to measITTements on table 3, 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Plt specimens; un· 
numbered specimens are from private collectklns. 
Approximate measurements am given in parentheses, 
Only adult specimens used, 

VENTML VIEW 

Fmrni.s 28. Bison auis (not to scale), Numbers on 
drawing correspond to measurements on table 4, 
Rancho La Brea specimen numbers prefi..xed with 
"Y", all others represent Costeau Pit specimens; un
numbered specimens are from private cdkctimw, 
Approximate measurements are given in parentheses. 
Only adult specimens used. 
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TA!!LE 2 
Measurements of Bison mandibles from Costealj. Pit and Rancho La Brea (in mm) 

Specimen number 18807 18811 18808 18809 18810 Y-6710 Y-6711 

Bison latifrons x x x x x x x x 

Bison antiquus x 

L Length of jaw, lateral (458) {460) 468 401 
border of C/1 alveolus 
to angle 

2, Depth of jaw at antero- 56 54 60 60 43 
internal border of P /2 
alveolus 

3, Depth of jaw at postem- 95 (87) 85 95 80 
internal border of M/3 
alveolus 

4, Distance between (65) 67 70 73 67 68 61 
anterior bonier of P /2 
alveolus to posterior 
border of P/4 alveolus 

5, Distance between 110 125 122 H7 (125) 115 108 
anterior border of Ml 1 
alveolus to posterior 
border of M/3 alveolus ,. ____ 

Specimen number Y-6718 Y-6712 Y-6717 Y-6714 Y-6722 Y-6719 Y-6709 Y-6721 Y-6725 

Bison latifnms 

Bison antiquus x x x x x x x x :x 

1, 423 406 434 (436) 413 405 430 418 425 

:t 48 46 51 47 48 46 47 46 47 

3, 83 85 n 88 81 84 83 82 85 

4, 62 61 63 62 58 60 63 62 

5. 110 108 113 112 110 112 111 113 113 
~k~""""""" .......... ~~ 

Specimen number Y-6730 Y-6724 Y-6731 Y-6713 Y-6720 Y-6728 Y-6726 Y-6723 Y-6733 

Bison latifrons 

lUson antiquus x x x x x x :x x x 

1. 422 (425) (420) 406 

2. 45 48 49 46 49 45 49 46 50 

3, 81 85 87 82 88 79 87 86 87 

4, 62 58 58 57 63 62 62 58 62 

5, 113 ll2 113 110 113 113 l 13 111 114 

Specimen number Y-6715 Y-6716 Y-6732 Y-6727 

Eison latifrons 

Bison antiquus x x :x x 

L 

2, 48 52 52 

3. 90 85 

4. 62 57 60 

5. 113 111 110 
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TARU! 3 
Measurements of Bison atlases from Costeau Pit and Rancho La Brea (in mm} 

Specimen number 

Bison latifrons 

Bison antiquus 

1. Greatest transverse 
distance of atlas 

15218 18284 18333 Y-6737 Y-5439 Y-5432 Y-5385 Y-5386 

261 260 180 169 190 199 

2. Greatest transverse dis- 153 148 150 126 1.24 128 138 
ta.nee between articular 
facets for occipital 
condyles 

3, Greatest dorso- 123 118 130 100 100 109 106 
ventral width 

4. Distance between 
anterior and posterior 
articulating surfaces 

125 122 121 102 102 105 109 

~~~~~~~~~· 

Specimen number 

Bison latifrom 

Bison anfiquus 

L 

2. 

3, 

4. 

Specimen mi.mber 

Bison latifrons 

Bison amiquus 

3, 

4. 

Y-5388 Y-5393 Y-5396 Y-5398 Y-5387 Y-5395 Y-5399 Y-5394 Y-5390 

195 

137 

108 

109 

x 

186 

131 

109 

098 

183 

117 

104 

106 

190 

126 

107 

106 

194 

128 

105 

107 

184 

135 

108 

105 

126 

(100) 

106 

mo 
129 

103 

093 

175 

(120) 

102 

103 

Y-5428 Y-5418 Y-5429 Y-5430 Y-5427 Y-5424 Y-5414 Y-5406 Y-5413 

130 

105 

181 

123 

103 

(160) 

129 

094 

190 

132 

106 

157 

120 

095 

122 

097 

165 

126 

096 

186 

133 

108 

167 

120 

099 

100 1()0 096 102 092 098 100 103 09:: 
~~~~~~~~~~~~~~~~~ 

Specimen number 

Bison !atifrons 

Bison antiquus 

1. 

2. 

3, 

4, 

Specimen number 

Bison latifrons 

Bison antiquus 

Y-5405 Y-5403 Y-5404 Y-5412 Y-5402 Y-5401 Y-5409 Y-5410 Y-5408 

121 

104 

094 

125 

110 

100 

175 

126 

106 

096 

x 

191 

132 

HJO 

105 

x 

172 

127 

107 

104 

193 

121 

100 

100 

177 

131 

104 

098 

182 

128 

107 

097 

138 

110 

104 

Y-5389 Y-5417 Y-5425 Y-5438 Y-5420 Y-5415 Y-5422 Y-5419 Y-5421 

180 

122 

100 

10! 

{130) 

100 

(103) 

124 

103 

101 

192 

137 

109 

104 

136 

107 

102 

184 

132 

104 

130 

(]01) 

104 

169 

126 

HlO 

099 

183 

131 

109 

106 
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TABLE 4 
Measurements of BiEon axes from Costeau Pit and. Rancho La Brea (in mm) 

Specimen number 18334 18335 Y-6734 Y-5664 Y-5661 Y-5667 Y-.%71 Y-5615 

Bison latif rons x x x 

Bison antiquus x x x x x 

1. Greatest antero- 146 148 130 126 126 124 126 
posterior length 

2, Greatest width across 137 140 138 114 113 114 121 121 
anterior articulation 
surface 

3. Greatest width of 60 64 59 55 52 55 54 55 
odontoid process 

Specimen number Y-5674 Y-5663 Y-5668 Y-5660 Y-5669 Y-5659 Y-5665 Y-5670 Y-5678 
; 

Bison latifrons 

II Bison antiquus x x x x x lit'. x x x 

1. 130 129 115 126 130 129 128 128 127 

2. 118 118 110 120 117 113 117 124 119 ),:; 

:::1 

3. 55 56 53 52 57 55 55 55 56 

Specimen number Y5677 Y-5676 Y-5672 Y-5680 Y-5679 Y-5653 Y-5652 Y-5658 Y-5648 

Bison latif rons 

Bison antiquus x x x x x x x x x 

I. 122 130 124 128 128 127 (l l!!) 136 125 

2. 118 113 112 119 121 117 117 123 117 

:t 55 55 55 55 56 55 54 56 54 

Specimen number Y-5649 Y-5656 Y-5651 Y-5657 Y-5647 Y-5646 Y-5645 Y-5654 Y-5650 

Bison latifrons 

Bison antiquus x x x x x x x x x 

L 129 13] 130 126 130 H9 126 130 127 

2, 121 H6 122 120 119 U9 124 120 114 

:t 55 55 52 57 55 55 56 56 54 
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FmuRE 29, Bison 7th cervical vertebra (not to scale), 
Numbers 011 drawing correspond to measurements on 
table 5. Ram::ho La Brea specimen numbers p:refu:ed 
wHh "Y", all others represent Costeau Pit specimens; 
unnumbered specimens are from private collections, 
Approximate measurements are given in parentheses, 
Only adult specimens used, 

TABLE 5 
Measurements of Bison 7th cervical vertebrae from Costeau Pit and Rancho La Brea {in mm) 

........................... .._. . ..,. ..................... -............................ ~-----·-·············-... ·······-······· ......... ·-
Specimen number 18375 18376 18377 18378 Y-6513 Y-6509 Y-6597 Y-6510 

Bison latifrons )[ )[ x x x 

1Jiso11 antiquus x x x x 

1. Greatest antero- 86 82 (87) (82) 86 75 71 70 75 
posterior length 
of centrnm 

2. Greatest width 88 98 96 73 73 7l 73 
of centrnm 

3. Greatest height 68 69 69 54 52 53 54 
of centrum 

4, Greatest width of head 52 50 53 51 50 39 49 35 37 

5, Anteroposterior diame- 58 59 67 6] 53 48 45 55 
ter at base of spine 

---·-····················--~ 
......................... 

Specimen number Y-6505 Y-6485 Y-6484 Y-6489 Y-6473 Y-6495 Y-6518 Y-6496 Y-6501 

Bison latifrons 

Bison antiquus x x x x x x x x x 

L 76 73 75 73 70 74 69 76 72 

2. 79 76 74 77 71 77 72 77 n 
3. 55 53 53 54 49 53 52 54 55 

4, 40 39 38 39 37 39 37 39 41 

5. 54 53 53 50 55 50 53 49 53 
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TABLE 5 (continued) 

Specimen rmmber Y-6492 Y-6499 

Bison Latifmns 

Bison antiquus x x 

L 74 70 

2. 76 69 

3, 54 54 

4. 38 37 

5. 52 48 

LATERAL VIEW 

2----~ 

POSTERIOR VIEW 

Y-6517 

x 

15 

74 

53 

39 

52 

Frm:mE 30. Bison 5th lumbar vertebra (not to scale). 
Numbers on drnwhlg correspond to measurements on 
table 6. Ram::ho l.a Brea specimen numbers prefixed 
with "Y", all others represent Costeau Pit specimens; 
unnumbered specimens are from private collections. 
Approximate measurements are given in parentheses. 
Only adult specin1ens used. 

Y-6494 Y-6507 Y-6500 Y-6481 Y-6488 Y-6516 

x x x x x x 

71 75 74 74 74 (73) 

(70) 17 73 78 77 79 

54 52 55 56 54 

38 37 40 37 39 38 

48 54 54 54 

1 

FmuRE 3L Bison scapula (not to scale). Numbern 
on drawing correspond to measurements on table 7. 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; un
numbered specimens are from private collectim:m. 
Approximate measurements are given in parentheses. 
Only adult specimens used. 
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Tirnrn6 
Merumrements of Bison 5th lumbar vertebrae from Costeau Pit arud Rancho La Brea (in mm) 

Specimen number 1!1580 18581 Y-6749 Y-6750 Y-6786 Y-6746 Y-6748 Y-6739 Y-6747 

Bison latifrmu ? ? 7 ? '! 

Bison antiquus x x x x 

1. Greatest length 82 84 84 80 78 73 71 74 68 
of centrum 

2. Greatest width 91 86 91 84 92 74 71 71 71 
of centrnrn. 

3. Greatest height 49 48 53 46 4!l 41 42 41 43 
of centrnm 

4. Width acrnss center of 82 76 76 85 79 73 n 77 76 
posterior zygapophyses 

Specimen number Y-6744 Y-6743 Y-6753 Y-6740 Y-6752 Y-6741 Y-6745 Y-6751 Y-6742 

Bison latifrons 

Bison antiquus x x x '! ? ? '! x x 

L 74 70 72 78 73 73 74 74 70 

2. 75 73 80 83 83 84 83 74 77 

3. 44 43 42 47 44 46 44 45 

4. 72 75 71 78 82 82 74 

TAfiLE 7 
Measurements of Bison scapulae from Costeau Pit and Ram::ho l.a Brea (in mm) 

Specimen number 18582 18583 Y-6738 Y-6785 Y-6767 Y-6773 Y-6764 

Bison latifrons x x x ]( 

Bison antiquus x x x x x 

1. Antemposterior 96 73 93 92 90 80 76 73 81 
diameter across center 
of gienoid cavity 

2. Tra:ruwerse diameter n 57 73 n 75 61 57 56 64 
across center of 
glem:lid cavity 

Specimen number Y-6762 Y-6765 Y-6772 Y-6763 Y-6757 Y-6771 Y-6760 Y-6769 Y-6755 

l!Jison latifrons 

Bison i::mtiqims ? x x x x x x x x 

L 84 74 74 80 81 70 81 77 77 

2. 66 56 52 60 62 50 64 59 57 

Specimen number Y-6768 Y-6766 Y-6761 Y-6754 Y-6759 Y-6770 Y-6758 Y-6756 

Bison latifrons 

Bison antiquus x x x x x x x x 

L 73 70 n 83 82 73 80 79 

2. 53 50 54 64 54 55 64 61 



1970 PLEISTOCENE VERTEBRATES OF THE LOS ANGELES BASIN 67 

DORSOl.ATERAL 'Jl~W 

·-·-····--···---····-·---------

FmuM 32. Bison humerus (not to scale). Numbers 
on drawing correspond to measurements on table 8. 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; tm
numbered specimens are from private collections, 
Apprnxfmate measurements are given in parentheses. 
Only adult specimens used. 

Measurements of Bison humeri from Costeau Pit and Rancho La Brea (in mm) 
-···········~-~-

Specimen number 15217 Y-6657 Y-6658 Y-6661 Y-66:56 Y-6655 Y-6662 Y-6660 

Bison latifrons x. x 

Bison antiquus ? x x x x x 
1. Length 375 367 358 334 333 342 343 338 

2. Least diameter of shaft 62 65 54 50 50 50 49 53 

3. Greatest distal trn11s- 123 119 1()3 102 101 098 098 102 
verse diameter 

4. Greatest diameter of 53 49 46 45 45 47 47 42 
lateral condyle 

Specimen number Y-6659 Y-6664 Y-6663 Y-6665 Y-6671 Y-6679 Y-6670 Y-6669 Y-6667 

Bison latifrons 

Bison antiquus x x x x x x x x x 

1. 346 330 349 344 346 342 

2. 53 47 55 52 54 51 53 52 (52) 

3. Hl2 097 104 102 106 099 100 103 HJO 

4. 43 41 46 47 47 44 46 45 46 

Specimen number Y-6675 Y-6674 Y-6666 Y-6678 Y-6672 Y-6680 Y-6673 Y-6677 

Bison latifrons 

Bison antiquus x x x x x x x x 

1. 

2. 51 45 50 49 51 41 

3, 098 097 103 102 104 101 104 099 

4, 43 50 46 44 45 41 45 43 
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MEDIAL VIEW 

FmtmE 33, Bison radius (not to scale). Nmnbers on 
dra.i,:s,>ing correspond to measurements on table 9, 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; 1.m
numbered specimens are from private collections. 
Approximate measurements are given in parentheses. 
Only adult specimens med. 

i 

I '\ 

l
! : \ 

\t\ Ii 
•1J·'~1 

_: -~-- I 
LATERAL VIEW 

1"'!<'----~·· +-·······················)>.! 
1 l\NTE'RlOR \llEW 1 

FmURE 34. Bison metacarpal (not ttl scale). Numbers 
cm drawing correspond to measurements on table 1 O. 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; un· 
numbered specimens are from private collections. 
Approximate measurements are given in parentheses, 
Only adult specimens used. 

TABLE 9 
Measurements of Bison radi.i from Costeau Pit and Rancho La Brea (in mm) 

Specimen number 15221 18638 18639 18640 Y-6690 Y-6686 Y-6697 Y-6692 Y-6694 

Bison latifrons x x K x '! '! 

Bison 11ntiqm;s K x x 

1. Greatest length 385 391 376 367 351 355 

2, Greatest prmi:hnal 124 125 (120) 117 122 104 107 108 
transverse diameter 

3, Least anternposterior 40 41 41 41 41 40 38 35 
width of shaft 

4, Least transverse 67 67 73 64 56 58 52 
width of shaft 

5, Greatest distal trans- 110 1Hl 114 109 100 095 095 
verse diameter 
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TABLE 9 (ccmtfrmed) 

Specimen number Y-6696 Y-6681 Y-6684 Y-6682 Y-6683 Y-6698 Y-6685 Y-6703 Y-6704 

Bison latifrons 

Bison antiquus x x x x x x. x x x 

1, 357 372 360 373 364 357 353 

2. 102 108 105 107 107 106 108 

3. 39 37 36 36 36 (38) (39) 

4. 56 55 51 57 55 56 (56) 

5. 092 098 095 097 098 096 098 

Specimen number Y-6702 Y-6707 Y-6705 Y-6687 Y-6793 Y-6700 

Bison latifrons 

Bison antiquus x x x x x x 

L 

2. 100 

3. 

4. 

5. 092 094 103 098 097 

TABLE 10 
Meru.mrements of Bison metacarpals from Costeau Pit and Rancho La Brea (in mm) 

-----
Specimen number 18579 Y-2420 Y-2443 Y-2445 Y-2404 Y-2457 Y-2442 

Bison latifroru x x x 

Bison aritiquus ? x x x x l!. 

1. Greatest len~>th 233 232 219 226 227 232 214 225 

2. Least antemposterior 34 35 38 32 31 29 30 33 29 
width of shaft 

3. Least transverse 61 61 55 46 49 50 52 43 
width of shaft 

4. Greatest distal trans- 106 098 96 088 079 079 78 082 074 
verne diameter 

Specimeu 1:mmber Y-2434 Y-2414 Y-2418 Y-2444 Y-2424 Y-2429 Y-2412 Y-2433 Y-2416 

Bison latifrr.ms 

Bison antiquus x x x x x x x x x 

1. 217 212 218 225 224 227 220 213 214 

2. 30 27 28 31 30 30 30 27 31 

3. 48 42 46 46 47 50 48 41 50 

4. 081 070 075 083 077 oim 079 070 077 
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TAELE 10 (continued) 
--·············----------------------------------------
Specimen number 

Eison latifmns 

Bison anfiqi.ws 

l, 

2. 

3, 

4. 

Specimen rmmber 

Bison latifrnns 

Eison mitiquus 

L 

2. 

3. 

4, 

VIEW 

Y-2438 

x 

219 

30 

51. 

081 
··············-··--~~-·· 

Y-2447 

217 

30 

45 

080 

Y-2413 

K 

220 

29 

46 

075 

Y-2420 

219 

32 

55 

088 

Y-2579 

K 

218 

32 

47 

080 

Y-2430 

224 

31 

49 

077 

Fmrnm 35. Bison femur (not to scale). Numbers on 
drawing correspond to measurements on table 1 L 
Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; im
numbered specimens are from private collections, 
Approximate measurements are given in parentheses. 
Only adult specimens used. 

Y-2425 

K 

220 

31 

48 

077 

Y-2431 

K 

225 

29 

46 

076 

Y-2447 

K 

218 

31 

48 

080 

Y-2449 

207 

29 

45 

074 

I 

Y-2435 

x 

221 

30 

49 

079 

Y-2406 Y-2436 Y-2419 

x JI'. x 

216 2I6 231 

31 29 29 

50 47 44 

mm 075 076 

I ' 
I < i 

\.....~ .· ', _,._ . .::"' , // , I , 
) ) ~-----/ ,.,:' > 
( '.!!'" ···" /!/ ' 
""' .c-0 i \ -.'?'--''/ i 

,..__L~~~~~---:t ..... 
DO~SAl VIEW 

MWll\LSifl[ 

\IENTRI\!.. VIE:W 

Fmmu; 36. Bison tibia (not to scale), Numbers on 
drawing correspond to measurements on table 12. 
Rancho La Brea spedmen numbers prefixed with "\"', 
all others represent Costeau: Pit specimens; tmnum
bered specimens are from private collections. Approxi
mate measurements are given in parentheses. Only 
adult specimens used. 
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TABLE 11 
Measurements of Eison fomora from Costeau Pit and Rancho La Brea (in mm} 

Specimen number 18417 18418 184Hi Y-6783 Y-6780 Y-6775 Y-6777 Y-6778 

Bison latifrons x x ? ? ? 'l 

Eison antiquus x x x 

l. Anternposterior 69 (67) 66 68 69 68 63 62 64 
diameter of head 

::t Greatest pmximal 172 (175) 184 170 160 160 162 
transverse diarrwter 

3. Greatest pmrimal 84 78 77 63 69 75 
anteroposterfor dlame-
ter of diaphysis 

Specimen number Y-6779 Y-6774 Y-6778 Y-6781 Y-6776 Y-6782 Y-6784 

Bison latifn:ms 

Bison antiquus x x x x x x x 

1, 62 63 62 62: 61 63 63 

2. 157 167 166 155 156 (156) 

3. 70 68 76 62 60 75 75 
·-~~--~--~~-

TABLE 12 
Measurements of Bison tibiae from Costeau Pit and La Brea (in mm) 

Specimen number 15216 18423 18422 Y-6793 Y-6808 Y-6788 Y-6790 Y-6807 Y-6803 

Bison latifrons x x ? x x 

Eison cmtiquus x x x x 

1. Greatest proximal 152 151 148 133 134 133 136 
transverse diameter 

2. Greatest pm::dmal 145 143 130 12:7 127 130 
anternposterior diameter 

3. Greatest distal 94 (86) 93 91 84 81 82 82 
transverse diameter 

4, Greatest distal 66 69 66 63 64 60 64 
antemposterior diameter 

Specimen number Y-6802 Y-6806 Y-6804 Y-6805 Y-6801 Y-6791 Y-6792 Y-6800 Y-6798 

Bison latijrons 

Bison antiquus x x x. x x x x x x. 

1. 123 133 (12:9) 121 130 134 130 (122) 130 

2. 117 132 122 118 124 132 126 U7 125 

3, 80 83 79 76 77 84 82 77 83 

4, 62 59 60 59 6{) 61 62 60 61 

Specimen number Y-6794 Y-6799 Y-6796 Y-6797 Y-6795 Y-6789 

Bison latif rons 

Bison antiquus x x x x x x 

1. 127 134 134 133 132 

2, 127 123 134 12:2: 131 123 

3. 81 82 86 82 84 79 

4. 61 60 64 63 63 60 
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Fmua.n 37, Bison astraga!i (not to scale), Numbers 
on drawing correspond to meam.irement~ on table l:'L 
Jlandm La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; un
nmnbered specimens are from private collections. 
Apprn::dmate measurements are given in panmtb.eses. 
Only adult specimens used. 

::-
··.·.1 \ 

I r~~~r 
i\j:~~rL 
.,,,._ __ 2--·-··i0 

ooRML vmw I 

FlmJRE 38. Bison metatarsal (not to scale). Numbers 
on drawing correspond to measurement~ on table 14. 
Rancho La Brea specimen numbers prefixed with 
"Y", aU others represent Costeau Pit specis.nens; un
numbered specimens are from private cdkctfonis. 
Approximate measurements are given in parentheses. 
Ody adult specimens use1.L 

TABLE 13 
Measurements of Bison astrngali from Costeau Pit and Rancho La Brea (in mm) 

~··.,.··~~~ 

Specimen number 18488 Y-0816 Y-0882 Y-0923 Y-0977 Y-0834 Y-0813 

Bison latifrons x l!. x 

Bison 11ntiquus ? ? ? x x 

L Greatest knb>th 97 88 94 95 91 90 85 84 

2, Greatest transverse 65 58 63 63 60 60 59 54 
width 

3, Greatest antern- 59 54 55 53 52 52 50 49 
posterior width 

Specimen number Y-0815 Y-0817 Y-0842 Y-0818 Y-084!! Y-0850 Y-0853 Y-0921 Y-0983 

Bison latifmns 

Bison antiquus l!. x x x x x x l!. x 

L 87 88 84 85 87 88 85 fj{J 89 

2. 59 59 55 56 55 56 57 53 59 

3, 50 49 48 48 49 50 51 47 52 
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TABLE 13 (continued) 

Specimen number Y-0947 Y-0934 Y-0913 Y-0979 Y-0930 Y-0952 Y-0961 Y-0863 Y-0973 

Bison latifnms 

Bison antiquus x x JI( x x x x x x 

L so 84 87 81 81 80 89 87 90 

2. 51 54 59 53 50 51 58 57 56 

3, 46 50 50 49 46 49 52 51 52 

Specimen nmnber Y-0942 Y-0927 Y-0970 Y-0980 Y-0948 Y-0984 Y-0965 Y-0981 Y-0953 

Bison latifrons 

Bison antiquus x JI( x x x x x x x 

L 81 85 88 89 85 83 so 86 SS 

2. 54 57 57 57 53 54 51 57 57 

3, 48 51 51 51 50 49 45 50 51 

Specimen number Y-0881 Y-0920 Y-0922 Y-0978 

Bison latif rons 

Bison antiquus x x x JI( 

L 90 86 90 82 

2. 58 58 60 52 

3, 52 52 53 46 
---------

TABLE 14 
Measurements of Bison metatarsals from Costeau Pit amt Randm La Brea (in mm} 

Specimen number 18424 Y-2306 Y-2393 Y-2312 Y-2319 Y-2390 Y-2283 

Biwn latifmns x ? x 

Bison antiquus 1 ? ? ? 

1. Greatest length 275 275 274 275 276 277 275 
of shaft 

2, Greatest proximal 72 73 72 72 74 69 63 62 63 
trn.nsverse diameter 

3. Greatest prn::dmal an- 53 65 63 69 68 65 61 64 63 
ten:.)posterior diameter 

4. Least transverse 47 (50} 50 50 48 46 37 41 40 
width of shaft 

5, Least antemposterior 34 44 41 38 37 36 37 37 
width of shaft 

6, Great.est transverse (87} 83 80 80 74 74 78 
width of condyles 
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Tl\J:H..B 14 (continued) 

Specimen number Y-2:298 Y-2295 Y-2280 Y-2309 Y-2317 Y-2315 Y-2303 Y-2297 Y-2279 

Bison lat if nms 

Bison antiquu..v ? 'l 'l x x x x x x 

L 266 277 275 278 282 267 281 266 258 

2. 67 63 66 60 64 56 63 61 63 

3. 64 62 63 59 61 51 61 63 60 

4. 44 41 40 42 43 34 40 39 40 

5. 40 40 37 35 39 33 37 35 35 

6. 75 75 71 n 78 61 74 74 75 
·-·~~--~--~--~~-----············--· 

Specimen mimber Y-2397 Y-2278 Y-2277 Y-2319 Y-2322 Y-'.B13 Y-2321 Y-2291 Y-2311 

Bison lat if mns 

Bison antiquus x x x x x x x x x 

L 269 272 265 275 281 272 269 282 269 

2. 57 62 58 63 61 60 61 62 61 

3. 58 59 58 60 60 61 61 60 59 

4. 41 40 36 37 39 36 37 40 41 

5. 37 37 34 35 37 34 35 37 39 

6. 71 72 68 74 73 71 73 73 74 
---~·-····-···------············· 

Specimen number Y-2294 Y-2275 Y-2382 Y-2288 Y-2274 Y-2396 Y-2281 Y-2289 Y-2300 

Biwn latifrons 

Bison antiquus x x x x x x x x x 

L 272 262 266 265 270 262 263 278 268 

2. 61 59 60 61 60 59 60 62 61 

3, 62 58 58 58 59 58 57 59 58 

4. 39 37 40 41 37 35 37 39 40 

5. 35 35 36 37 35 34 34 34 36 

6. n 68 71 71 70 69 69 73 71 
•~""'"""""""""~••••~u.-~-....,.......... ... .....,._, __ """"..,...,. __ • _____ •• _ .. 
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FIGURE 39, Bison ungual phalanx (not to scale), Num
bers ou drawing correspond to measurements on table 
15, Rancho La Brea specimen numbers prefixed with 
"Y", all others represent Costeau Pit specimens; un
numbered specimens are from private ct)llections, 
Approximate measurements are given in parentl:aeses, 
Only adult specimens used, 

TABLE 15 
Measurements of Bison ungual phalanges from Costeau Pit and Rancho I.a Brea (in mm) 

Specimen number 15222 Y-3384 Y-3368 Y-3341 Y-3331 Y-3458 Y-3336 Y-3398 

Bison latifron.~ x 

Bison 1111tiquus '! 'l x x x x x 

1, Greatest antero- 104 099 097 078 090 090 086 074 
posterior length 

2, Greatest proximal 44 37 36 30 34 39 34 28 
transverse diameter 

3, Greatest proxin1a! fill- 76 66 63 54 61 67 60 50 
ternposterior diameter 
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TABLE 15 (continued) 

····-----------
Specimen m.imber 

Bison lafifrons 

Eison antiquus 

Y-3363 Y-3385 Y-:rnn Y-3395 Y-3394 Y-3371 Y-3320 Y-3321 Y-3391 

L 

2. 

3. 

082 

34 

60 

082 

35 

59 

090 

38 

69 

084 

33 

60 

087 

33 

60 

093 

36 

66 

084 

31 

58 

090 

38 

63 

082 

33 

61 
-------------------------------- ------····-

Specimen number 

Bison latifrons 

Bison antiquus 

Y-3271 Y-3369 Y-3370 Y-3372 Y-3335 Y-3386 Y-3484 Y-3366 Y-3388 

L 

2. 

3. 

092 

35 

61 

090 

35 

59 

083 

34 

60 

09] 

34 

59 

080 

32 

59 

083 086 

32 33 

59 61 

085 

34 

59 

086 

31 

57 
···-·-····-·------

Specimen number 

Bison latifrons 

Bison antiquus 

Y-3258 Y-3338 Y-3293 

1. 

2. 

3. 

086 

32 

56 

080 

30 

56 

095 

38 

62 
--·----·········-- ·----------------

TABLE 16 
Measurements of Paramylodon harlani skulls from Costeau Pit and Rancho La Brea (in mm) 

Specimen number 

1. Greatest external width 
of occipital condyles 

2. Least internal distance 
between occipital condyles 

3. Dorsoventrnl diameter 
of fora.men magnum 

4. Greatest height of occiput 

5. Greatest width of ocdput 

6. Distance between centers 
of stylohyal depressions 

Specimen number 

1. 

2. 

3, 

4, 

5. 

6. 

·······················------
15460 1717-2 1717-19 1717-4 1717-26 1717-0 1717-17 1717-24 

135 

39 

155 

190 

142 

130 

58 

44 

130 

188 

139 

130 

52 

41 

142 

184 

135 

126 

54 

43 

136 

175 

129 

128 

57 

43 

128 

155 

128 

130 

63 

45 

147 

urn 
139 

129 

62 

43 

146 

176 

137 

132 

44 

146 

186 

140 

1717-22 1717-2] 1717-20 1717-1 1717-3 1717-25 1717-6 1717-8 

133 

57 

48 

153 

186 

143 

134 

63 

46 

141 

189 

137 

136 

54 

41 

1.50 

087) 

134 

128 

56 

42 

130 

175 

133 

132 

47 

156 

185 

134 

135 

62 

47 

155 

142 

126 

50 

44 

147 

141 

125 

43 

130 

(176) 

131 

. ~ 
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Fmum.i 40. Posterior one~tl:lird of a l'aramyfodon harlani skull (not to scale). Numbers on 
drawing correspond to measurements on table 16. Rancho La Brea specimen numbers begin 
with 1717, all others represent Costeau Pit specimens; unnumbered specimens are from private 
collections. Approximate measurements are given in parentheses. Only adult specimens used, 



78 

P05TER!OR 
VIEW 

FIGURE 4 L Parnmylodon harlrmi humerus (not to 
scale), Numbers on drawing correspond to measure
ments nn table 17. Rancho La Brea specimen numbers 
begin with 1712, all others represent Costeau Pit 
specimens; unnumbered specimens are from private 
collections, Approximate measurements are given in 
parentheses. Only adult specimens used. 

FIGURE 42, Parnmylodon lmrlani tibia (not to scale). 
Numbers rm drawing correspond to measurements on 
table 18. Rancho La Brea specimen numbers begin 
with 1702, all others represent Costeau Pit specin1ens; 
unnumbered specimens are from private collections. 
Approximate measurements are given in parentheses, 
•Only adult specimens used, 

TABLE 17 
Measurements of Parnmylodon harl1mi humeri from Costeau Pit and Rancho La Brea (in mm) 

Specimen number Ul181 18180 18179 1712-R-4 1712-R-1 1712-L-1 1712-L-9 

1. l,ength of shaft 425 438 452 457 457 (440) 

2, Greatest proximal 155 163 174 156 157 
transverse diameter 

3, Greatest distal 243 239 269 262 258 254 
transverse diameter 

4. Greatest transverse 108 105 106 129 132 121 115 
width of diaphysis 

~~•wo•...-.•••••••••••••••••~ 

Specimen number 1712-R-2 1712-lt-3 1712-L-11 1712-R-6 1712-R-l 1 1712-R-5 17l2-L<7 

L 451 445 452 448 460 

2, 170 1()8 163 168 170 

3, 258 264 269 

4. 118 125 122 130 133 
~...-.""···-·······~· 

Specimen number 1712-L-19 1712-L-34 

L 

2. 173 

3. 166 

4, 124 
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TABU!. 18 
Measurements of Paramylodon h11r/1mi tibiae from Costeau Pit and Randio La Brea (in mm) 

Spech:nen number 1702-L-4 1702-R-30 1702-L-25 1702-R-24 1702-L-19 

1. Greatest length 243 276 260 273 272 270 

2. Transverse diameter 110 096 Hl9 110 102 119 
of medial condyle 

3. Anternposterior 101 126 105 127 125 111 
diameter of medial 
condyle 

4. Least width of 093 (087) 097 096 097 103 097 
dfaphysis 

5. Greatest distal 147 134 149 144 147 156 152 
transverse diameter 

6. Greatest distal 105 097 110 101 104 119 Hl4 
anternposterfor 
diameter 

Specimen number 1702-L-12 1702-R-1 1702-R-32 1702-L-15 1702-L-7 1702-L-5 1702-L-24 

L 264 262 249 257 257 267 252 

2. 087 093 090 mm 088 091 087 

3. 114 117 128 114 115 128 104 

4. 093 087 101 091 091 096 090 

5. 143 145 146 142 140 149 135 

6. 101 107 110 099 100 101 094 

Specimen number 1702-R-14 1702-R-34 1702-L-13 1702-R-19 1702-L-28 1702-L-30 

L 251 255 260 276 254 256 

2. 082 094 100 101 092 101 

3. 112 106 130 123 113 113 

4. 084 097 098 099 082 089 

5. 138 133 141 156 133 133 

6. 096 102 106 110 098 mm 
Specimen number 1702-L-31 1702-R-12 1702-L-18 1702-I.-14 1702-R-8 1702-R-5 

1. 248 272 266 255 264 261 

2. 080 094 (088) 091 094 088 

3. 092 110 098 118 114 111 

4. 090 100 095 092 089 103 

5. 130 148 148 149 139 150 

6. 091 101 102 106 103 100 

Specimen number 1702-R-25 1702-R-4 1702-R-13 1702-L-U 1702-R-H 1702 .. R-18 

L 250 270 265 247 256 260 

2. 084 091 091 099 089 

3. 109 118 107 112 106 115 

4. 090 094 093 091 094 095 

5. 133 150 142 139 140 140 

6. 094 ms 102 103 100 100 
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MED!AL. ViEW 

FIGURE 43. Paramylodcm harlani 4th metacarpal (not 
to scale). Numbers 011 drawing correspond to measure
ments on table 19. Ra11cho La Brea specimen m1.mbers 
begin with 1478, all others represent Costeau Pit 
specimens; un11umbered specimens are from private 
collections. Approximate measurements are given in 
parentheses. Only adult specimens used. 

TABLE 19 
Measurements of Paramylodan harfonf 4th metacarpals from Costeau Pit and lhmcho La Brea (b mm) 

Specimen number 

L Greatest length 

2. Least trMsverse 
width of diaphysis 

3. I.east anteropos
terior width of 
diaphysis 

Specimen number 

3, 

Specimen number 

l. 

2, 

3. 

Specimen number 

L 

2, 

115 

26 

28 

1478-L-12 

125 

29 

35 

1471H.-15 

120 

30 

36 

1478-L-22 

124 

30 

37 

1478-R-28 1478-L-13 1473-L-17 1478-L<25 1478-R-16 

120 

30 

34 

1471Pl-23 

124 

30 

32 
•••••••••••••·~~A••~ 

1478-R-32 

127 

32 

40 

1478-L-29 

120 

33 

34 

IB 

28 

34 

1478-L-31 

122 

27 

32 

1478-R-15 

119 

29 

36 

1478-R-2 

123 

33 

38 

127 124 

33 24 

34 38 

1478-R-14 1473-L-29 

128 118 

29 JO 

37 37 

1478-L-18 1478-R-21 

128 125 

34 33 

36 40 

1478-L-16 1478-L-9 

122 118 

28 28 

31 29 
v~~~•~••••••••••••••~ 

116 

28 

30 

1.478-L-28 

123 

32 

37 

1478-R-7 

121 

33 

35 

1478-R-30 

123 

32 

37 

1478-L-7 

124 

29 

31 

1478-L-5 

122 

32 

38 
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TABLE 20 
TaJwnomic References of Mammalian Genera Appearing in Fauna! Lists 

(Numberli opposite taxon relate to bibliographic reference in which genus fa discussed) 
-·-·················-······-------------· 

Genus Bibliographic Number 
----------- ····-··················--···-----------

Antilocapra 

Antro;zous 
Arctodus 
Bison 

Came/ops 

Canis 

Capromeryx 

Cite flus 

Dipodomys 
Enhydm 
Equus 

Euceratherium 
Felis 

Lepus 
Lynx 
Mammut 
Mammuthus 

Megalonyx 

Mephitis 
Microtus 

Mirounga 
lvfustela 
Neotoma 

Nothrotherium 
Notiosore:t 
Odocoileus 
Ondatra 
Onydwmys 
Paramylodon 

Perognathus 
Pemmyscus 

Platygonus 
Reithrodontomys 
Saipanus 
Smilodon 
Sor ex 

Spilogale 
Sylvilagus 
Tanupolama 
Tapirus 
Taxidea 
Thomomys 
Urocyon 
Ursus 

13, 15, 16, 19,39,40,52,55,6~70,86, 104, 109, 133, 14~ 147, 156, 16~ 170, 171, 18~ 
190, 197,205 
13, 52, 70, 86, 133, 136, 145, 156, 194, 197 
53, 59, 60, 68, 103, 117, 119, 124, 145, 156, 157, 187, 188, 205 
6, 13, 14, 17, 21, 22, 23, 24, 32, 41, 44, 45, 52, 53, 59, 60, 61, 63, 67, 68, 73, 86, 98, 100, 
Hl3, 104, 113, 128, 133, 138, 139, 143, 144, 145, 146, 147, 148, 152, 153, 154, 156, 157, 
163, 164, 165, 169, 188, 193, 197,205 
24, 25, 53, 54, 59, 64, 65, 66, 68, 100, 103, 104, 121, 128, 145, 147, 150, 155, 156, 157, 
164, 169, 183, 185, l88, 198, 205 
13, 24, 25, 28, 43, 52, 53, 59, 65, 66, 70, 86, 96, 103, 104, 107, 111, 113, 115, 116, I lB, 
133, 145, 147, 156, 157, 188, 197 
15, 16, 19,25,28,39,40,53,64,65,66,68, 103, 104, 145, 154, 15~ 165, 169, 171, 18~ 
190, 205 
13, 24, 25, 27' 52, 54, 55, 57, 60, 63, 66, 68, 70, 86, 89, Hl4, 109, 133, 145, 147, 155, 156, 
165, 169, 188, 197 
13, 24, 25, 27, 52, 60, 66, 70, 86, 133, 145, 155, 156, 188, 197, 202 
13,52,86, 129, 133, 145, 197 
4, 14, 19, 24, 25, 26, 28, 42, 53, 55, 58, 59, 61, 65, 66, 68, 71, 86, 96, 97, 103, 1.04, 113, 
122, 140, 145, 147, 148, 154, 155, 156, 157, 161, 164, 165, 169, 172, 173, l88, 197, 205 
53, 59, 65, 104, 145, 147, 156, 161 
13,52,53,56,65,66,70,86,94,96, 100, 112, 114, 117, 119, 123, 124, 125, 126, 133, 
141, 145, 154, 156, 157, 158, 164, 188, 197, 205 
13,52,70,86, 89,96, 115, 119, 125, 133, 145, 156, 157, 164, 188, 197 
13, 52, 70, 86, 89, 96, 115, 119, 125, 133, 145, 156, 157, 164, 188, 197 
32, 53, 56, 61, 62, 95, 103, 104, 13!, 132, 134, 145, 154, 156, 157, 162, 188, 199, 205 
14, 24, 25, 32, 33, 53, 59, 60, 61, 65, 66, 68, 95, !04, 113, 131, 132, 134, 141, 145, 147, 
148, 154, 156, 157, 161, 162, 165, 188, 199, 205 
53, 58, 65, 66, 101, 104, 110, 145, 147, 156, 157, 161, 164, 175, 177, 178, 180, 184, 
188, 205 
13,24,4~52,70,86, 133, 141, 145, 156, 157, 18~ 197 
13, 24, 27, 47, 51, 52, 55, 56, 60, 61, 62, 63, 66, 68, 86, 89, 104, 109, 133, 145, 147, 155, 
156, 165, 169, 188, 197 . 
13, 52, 86, 133, 145, 149, 197 
13, 24, 48, 49, 52, 54, 55, 57' 63, 86, 108, 133, 145, 156, 157, 188, 197 
13, 24, 25, 27, 28, 52, 60, 63, 66, 68, 70, 86, 89, 109, 133, 145, 156, 157, 164, 165, 
188, 197 
53, 65,93, 103, 104, 105, 110, 145, 15~ 175, 178, 180, 184, 188,205 
13, 20, 36, 52, 56, 57, 66, 70, 86, 133, 142, 145, 156, 188, 196, 197 
13, 14, 24, 25, 52, 64, 65, 70, 86, 104, 109, 133, 145, 147, 156, 157, 164, 188, 190, 197 
13, 24, 51, 52, 55, 60, 61, 62, 63, 65, 68, 72, 86, 109, 130, 133, 145, 157, 169, 197 
13, 24, 25, 27, 52, 54, 57, 60, 66, 70, 86, 109, 133, 145, 155, 156, 169, 1.88, 197 
55, 60, 65, 66, 92, 104, 107, 110, 113, 145, 154, 155, 156, 157, 161, 175, 1.76, 177, 179, 
l 80, 181, 184, 188, 205 
13,24,25, 27,28,52,54,57,60,66,70,86, 133, 145, 147, 155, 156, 188, 197,202 
13, 14, 24, 25, 27, 52, 55, 60, 63, 66, 68, 70, 75, 86, 39, 109, 133, 145, 1.47, 148, 156, 165, 
169, 183, 197 
14, 19, 25, 53, 64, 65, 66, 104, 145, 147, 148, 156, 157, 164, 182, 188 
13,24,25,27,52,54,55,60,63,66, 70, 74,86, 109, 133, 145, 156, 157, 188, 197 
13,52, 86, 133, 145, 197 
32, 68, 107, 112, 113, 116, 124, 125, 126, 145, 147, 156, 157, 158, 188, 205 
13,20,24,25,36,52,54,55,60,63,68, 70,86, 104, 133, 142, 145, 155, 156, 157, 169, 
188, 196, 197 
13,48,52,54,60,66,70,86, 133, 145, 156, 157, 188, 197 
13, 24, 25, 27, 52, 63, 65, 66, 68, 70, 86, 89, 133, 145, 155, 156, 157, 164, 188, 197 
24, 25, 28, 64, 65, 66, 92, 104, 128, 145, 147, 148, 156, 157, 164, 185, 198 
52, 53, 65, 68, 92, 120, 133, 145, 157, 160, 164, 174, 186, 188, 197 
13, 19, 25, 28, 48, 52, 68, 70, 86, 133, 145, 147, 156, 188, 197 
13, 24, 27, 52, 59, 70, 86, 89, LB, 145, 156, 169, l 88, 197 
13, 24, 28, 52, 70, 86, 111, 118, 133, 145, 156, 157, 188, 195 
13, 52, 68, 70, 86, 91, 117, 119, 124, 133, 145, 156, 157, 164, 187, 188, 197, 205 
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FmUR:m; 44-49, Comparison of mandibles of Bison latifrons and Bison antiquus from Rancho 
La Brea and Costeau Pit Separation of the larger species, B. latifrons, is not always distinct 
Pit 0 shown in diagrams represents a combination of all Rancho La Brea pits not listed 
separately. All specimens represented are adults. Points of measurement are shown in figure 26. 
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FmuREs 50-55. Comparison of mandibles of Bison latifnms and Bi.son antiquus from Rancho 
La Brea and Costeau Pit. Separation of the larger species, K latifrom, ls not always distinct. 
Pit 0 s.lwwn in dla!,>rams represents a combination of all Rancho La Brea pits not l.isted 
separately, All specimens represented are adults. Points of measurement are shown in figure 26. 
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Fmmu::s 56-61. Compadsm1 of atlases of Bison latifmns and Bisor1 t.mtiquus from Rru:u::J:m La 
Brea and Costeau Pit Separation of the larger species, R latifrons, ls distinct Pit 0 shown 
in diagrams represents a combination of all Rancho La Brea pits not listed separately. All 
specimens represented are adults. Abbreviations used are: gr ::::. greatest; dorso-vent = dorw
ventral; dist = distance; btwn "' between; a-p "' anternposterior; ant :::::: anterior. Points of 
measurement are shown in figure 27. 



88 BULLETIN OF LOS ANGELES COUNTY Is,:fUSEUM OF NATURAL HISTORY No. JO 

l!~AijUU lt£1111$1&~A~ ~, ~A,ijiil~l!NV<I> 

$l'MI~ A11.<%1!~ Om'!~ ~-~~~ k,\ §~!A M© C§lllT§<U OIV 

~&&J rn ~1••!~1nm,, 
~: m1ff! ~~~ ~*8PflH. i.~ IR~~h~1i. ,Jf,* ~·j8f!Vlti, iio 

11v•~1•TI> ~•n&~•• n• ~uw~~1111i>cr11 
lllMI~ Al(U 0'!11~ ~Mie•tt 1..£ §~;A Ai& t!l'!St;,w Olr 

~j~~llJ.l~~ 

~: mfl •11.~.rllt i.( .~.rl4t 4• • .i.!,• 1v~- ~ • •ir w. 

$1¥,\~U11 ~U1i!WIAA @' ~@1~§~98'1'&< 

Htcl>l A~I~ f~~ ~Aiit~ ~· §~~A A~ t111111iAij 011 

~lij~ii.i.l~ 

~: m~ •1z .*.rltt :s.( .~,h"4t ~ .•• 1 ,rr~ 1 i. i:s. 

§l~•~Ut§ %t•rn~~"" tt~ ~••~Uijlrn•~n 

oiw~ ""i ·~a~ ~•w:ttn "" *~~· @a ~~H~•~ •1r 

% ,.--,--..---,.--.,,.--, •..• - •.........•........................ 

r----t--+--+-+--·t--1~·· ........................ . 

f---+-·-+········· -·-···· ........ . 

10 

•• 1"'••,,....-'---+,n"'•-''--'i1~°"•,-'"'-
IOI! ~mm T~ 



1970 PLEISTOCENE VERTEBRATES OF THE LOS ANGELES BASIN 89 

'IB~'I~~Udi1'1lt 'M:A.Hlll:~A.11 ~1!1' m:AWl!t~m::~n swo.tll':tUS: 'SCdiHS:fe:i«tll':~l'l tW "iH%~f(!~)'ite~'f% 

sntl3-u "lt'l-1. tlE~l¢tl ~~ lfldi~11t1 J....di Sf~& dioWi ~m~·W :a-n ~f'<.ti!<!. n1-1 -r..t~v~<:*'& r-dl:rJ.l'l ~Af..!i;~ ;,.A. 1!1ll:li:'.&. m~ ~~n::&..u t<H 

1:1J! ................................................................................. . 

... ........ ........ ........ -~···· ........ ··*~·· ······~ 

' tit<l!t; :___..,.,,_ •••••••••••••••••••••••••••••••••••••••••••• ···················">!:············· 
• 

W~r-R 
n l--+--1---m-~· ··~············ ······················~~ • ~~ ~ u 
~ ~ ·······"1'~+--+-.....,1---+--+-+ 

~ . 
! •••••••••••••••••• , ••••••••• ··---~- ~•·-+-+-~-- ................. -~~ 

~ 

.. ········f--1--+-+-+---if--+-+-+-~ 

Ml ~~ ---!,,,..-~<;1'-~-rn-!J"'J-~rn-c"r~~-r-"""""-m"--'-···~ oii:iei 

~iii....£ :l~ i-m.ul"ln£m;, 

1---1-_...--&········ ---~ kn.~~-- ---~-+-,.,._--l 

-!ilijf< ad" 1l1! ····1'i······· ........ 19$ .• 
i:t~r~u>t ~ ~l:>!ilfij 

~"-• i• ~iu..imrrs:ora 

FmuJIBs 62-67. Comparison of atlases, axes and 7th cervical vertebrae of Bison. latifrons and 
Bison antiq1ms from Rancho La Brea and Costeau Pit Separation of the larger species, B. 
latifrons, ls distinct. PH 0 shown in diagram represents a combination of all Rancho La Brea 
pits not listed separately. All specimens represented are adults. Abbreviations used are: gr 
greatest; ant ~"' anterior; prox ;;;;, proximal; sp = spine. Points of measurement are shown in 
figures 27<as.s. 
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FIGURES 68-73. Comparison of 7th cervical vertebrae of Bison latifrmw and Bison antiquus 
from Rancho La Brea and Costeau Pit. Separation of the larger species, B. latifnms, is distinct. 
Pit 0 shown in diagrams represents a combination of all Rancho La Brea pits not listed 
separately. AH specimens represented are adults. Abbreviations used are: sp :::::: spine; gr:::: 
greatest. Points of measurement are shown in fi&'1.ire 29. 
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Fmmn<:s 74-79. Comparison of 7th cervical and 5th lumbar vertebrae of Bison latifrons and 
Bison antiquus from Rancho La Brea and Costeau Pit Separation of the larger species, R 
latifrons, is not always distinct Pit 0 shown in diagrams represents a combination of all Rancho 
La Brea pits not listed separately. All specimens represented are adults. Abbreviations med 
are: sp = spine; gr = greatest; p zygapoph ~. posterior zygapophyses: Points of merumrement 
are shm.vn in figures 29-30. 
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F;m.rn.Es 80-85. Comparisons of 5th lumber vertebrae, scapulae and humeri of Bison latifrons 
and Bi.son antiquus from Rancho La Brea and Costeau Pit Separation of the larger species, 
R latifrons, is not always distinct. Pit 0 shown in diagrams represents a combination of all 
Rancho La Brea pits not listed separately. All specimens represented are adults. Abbreviations 
used are: p zygapoph posterior zygapophyses; gr :::: greatest; cav :::: cavity; tram; = trans
verse; dist ·::.c distance; a-p :::: antemposterior; dia ccc diameter; lat -:::: lateral, Points of measure
ment are shown in figures 30-32, 
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FIGURES 86-91. Comparison of humeri and radii of Bison latifrons and Bison antiquus from 
Ram::lm La Brea and Costeau Pit. Separation of the larger species, B. latifrons, is distinct. 
Pit 0 shown in diagrams represents a combination of all Rancho La Brea pits not listed 
separately. All specimens represented are adults. Abbreviations used are: gr ::::: greatest; 
trans "" transverse; dist ~· distance; dia ·::.o diameter; lat = lateral; pmx :::::: proximal; 
ant ·:::: anterior; post :::::: posterior. Points of measurement are shown in figures 32-33. 
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Fmmras 92-97. Comparison of radii of Bison latifrons and Bison antiquus from Rancho La 
Brea and Coste au Pit Separation of the larger sped es, R latif rons, is distinct Pit 0 shown 
in diagrams represents a combination of all Rancho La Brea pit~ not listed separately. All 
spedmens :represented are adults. Abbreviatimis used are: gr ::::: greatest; trnns ::::: transverse; 
dist = distance; ant ::::: anterior; post ::::: posterior; prox = proximal, Points of measurement are 
shown in figure 33. 
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FmllE..ES 98-103. Comparison of metacarpals and femora of Bison latijnms and Bison antiquus 
from Rancho I.a Brea and Costean PiL Separation of the larger spec.ies, B. latifrons, is not 
always distinct. Pit 0 shown in diagrams represents a combination of all Rancho La Brea pits 
not listed separately. All specimens represented are adults, Abbreviations used are: ant ::::: 
anterior; post = posterior; gr = greatest; trans ::::: transverse; d.ist ::::: distance; pwx ::::: proximal; 
a-p "" anteroposterior. Points of measurement are shown in figures 34-35. 
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Fmm.uo:s 104-109. Comparison of fomora, tibiae and astmgali of Bison latifrons and Bison 
antiquus from Rancho La Brea and Costeau Pit Separation of the larger species, 11, latifrcms, 
is not always distinct Pit 0 shown in diagrams represents a combination of all Rancho La 
.Brea pits not listed separately. All specimens represented are adults. Abbreviations used are; 
gr = greatest; prox ::::: proximal; trans = transverse; dist :::: distance; dla = diameter; a-p :::: an· 
te:roposterior; ant= anterior; post= posterior. Points of :measurement are shown in figures 35-37. 
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FmURES 110-115. Comparison of astrngali and metatarsals of Eison latifmns and Bison 
antiquus from Rancho I.a Brea and Costeau Pit. Separation of the larger species, R latifrons, 
is not always distinct. Pit 0 shmvn in diagrams represents a combination of all Randm La Brea 
pits not listed separately, All specimens represented are adults. Abbreviations used are: !,'T :::::: 
greatest; ant = anterior; post :::::: posterior; prnx o:" proximal; a-p = anteroposterior; dist ::::: dis
tance; trans= transverse, Points of measurement are shown in figures 37-38. 
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Fmmws 116-121, Comparison of metatarsals of Bison latifr011s and Bison antiquus from 
Rancho :La Brea and Costeau Pit Separation of the larger species, B. latifrons, is not distinct 
Pit 0 shown in diagrams represents a combination of all Rancho :La Brea pits not listed 
separately, All specimens represented are adults. Abbreviatirn:m used are: trans =transverse; 
gr :::: greatest; a-p "" anteroposterior; prnx .·:::. proximal; dist :::: distance. Points of measure
ment are shown in figure 38. 
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Fmmms 122-127. Comparison of metatarsals and 3rd phalanges of Bison latifrons and Bison 
cmtiquus from Randm La Brea and Costeau Pit Separation of the larger species, R latifrons, 
is not always distinct Pit 0 shown in diagrams represents a combination of all Rancho La Brea 
pits not listed separately. All specimens represented are adults. Abbrevlatimm used are: gr:-:::. 
greatest; trans ::::: transverse; prnx ::::; proximal; dist ::::. distance; ant :::: anterior; post :::: posterior; 
a-p :::: antemposterior. Points of measurement are shown in .figures 3!!<'19. 
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FIGURES 128-133. Comparison of skulls of Paramylodcm har/1mi from Rancho La Brea and 
(',0steau Pit. Pit 0 shown in diagrams represents a combination of all Rancho La Brea pit~ not 
listed separately. All specimens represented are adults. Abbreviations used are: oc = occipital; 
int = internal; gr = greatest; :I' ::::: foramen. Points of measurement are shown in figure 40, 
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:FmtmES 134-139. Comparison of skulls and humeri of Paramylodon harlrmi from Rancho 
La Brea and Costeau Pit. Pit 0 shown in diagrams represents a combination of all Ra:m:ho La 
Brea pits not listed separately. AH specimens represented are adults. Abbreviations used are: 
dist ::::: distance; btwn = between; sthl ::::: stylohyal; depr ::::o depressions; f :::::: foramen; gr ::::: 
greatest; prox °'"proximal; trans ::::transverse, Points of measurement are shown in figures 40-4L 
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Fmmi.F..s 140-145, Comparison of tibiae of P11ramylodon h11rlani from Rancho La Brea and 
Costeau Pit Pit 0 shown in diagrams :represents a oomblnati@ of aU Rancho La B:rea pits not 
listed separately. All specimens represented are adults. Abbreviations used a:re: med "'" medial; 
gr :::: greatest; a-p ,,,, anternposte:rior. Points of measurement are shown in figure 42, 
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F!GUJU'.S 146-151. Comparison of tibiae of Paramylodon harlimi from Rancho La Brea and 
Costeau Pit Pit 0 shown in diagrams represents a combimiticm of all Rancho La Brea pits 
not listed separately. All specimens represented are adults, Abbreviations used are: med. ::::: 
medial; gr ::::: greatest.; trans = transverse; a-p :::: anteroposterlor. Points of measurement a.re 
shown in figure 42, 
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FmUREs 152-155. Comparison of tibiae and 4th metacaqrn.ls of Paramylodon harlimi from 
Rancho La Brea and Costeau Pit Pit 0 shown in diagrams represents a combination of all 
Rimcho La Brea pits not listed separately. All specimens represented are adults. Abbreviations 
used are: gr ::::. greatest; a-p = anteroposterior; ant = anterior; post ·:::.· posterior. Point.~ of 
measurement are shown in figures 42-43. 
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