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

By Wane E, Minrgg?

ABSTRACT: Mo known terrestrial fauna in the Los Angeles basin or vicin-
ity is earlier than Rancholabrean, thos strengthening the belief that the basin
was inundated, at least in lavge part, up lo the Late Pleistocene, After retreat
of the Pleistocens sea and associated lagoons, the ares was probably a grass-
fand interrupted by wooded hills, This interpretation is supported by come
parison of the Late Pleistocens terrestrial faunas with the living fauna of the
area and by geclogic studies. Climatic changes that are recognized within the
Late Pleistocene of the region by some workers are not reflected in the pres-
ently known vertebrate faunas. The verlebrates comprising thess faunas
probably lived in 2 semiarid environment similar to thal of the Los Angeles
basin just before its habitation by Spanish settlers,

The relatively flat-lving deposits containing terrestrial vertebrates in and
adiacent to the Los Angeles basin provide additional evidence for a pre-Late
Pleistocene date of the last intense folding of rocks in the area. However,
diastrophic movements are still continuing as svinced by the jointing and
faulting of the Lale Pleistocens sediments at Costean Pit, recent earthquake
activity and geodetic measurements. A study of the fossil mammals from the
Lagona Hills aren and elsewhere provides corrections for errors in previous
dating of beds, further substantiating the importance of terrestrial veriebrates,
aspecially mamumals, for precisions in geochronology. The San Pedro and
Newport faunas contain mixed marine and nonmarine assemblages which
add information regarding thelr mutual relationships in chronologically
restricted deposits. The faunas from Costean, Newport and San Pedro appar-
ently predate the Rancho La Brea fossil assemblage, whereas the La Mirada
fauna seoms nearly confemporancous with Rancho La Brea.

Taxa recorded from Pleistocens deposits in the Los Angeles basin and
vicinity for the Srst time are: Scapanus ltimanus, Anirozous pallidus, Pero-,
mysour of. orfnitus, Relthrodomsomys of. humudis, Ondatra, snd 3 small
species of equid. The occurrence of fossil muskrat is the first noted in Cali-
fornia. Peromyscus imperfectus Dice from Rancho La Brea is considered a
synonym of P maeniculatus, and the Refthrodontoniys from the MeKittrick
deposits is identified as R, smegalotis. The species, Equus occidenialis, s con-
sidered R nomen dubium, and Bison chaneyi is synonymized with B, alfend,

As reported to date, the Costeau Pit fauna contains the largest colles-
tion of Bison latifrons from a single deposit, and it marks one of the very
rare joint associations of B, latifrony and B, antiguus,

INTRODUCTION

Ranche La Brea has long directed attention to
the Pleistocene vertebrates of southwestern Cali-
fornia, but many sites in the general avea contain.
ing related fossils from the same epoch bave been
largely overlooked, Other localities from the Los
Angeles basin and vicinity are here described and
their vertebrate faunas are compared with the
Ranche La Brea favoa and with sach other. Be.
gause it i3 a pood representation of Late Plels-
tocene continental vertebrates in southwestern
California, the Costeau locallty and fauna are
given special attention,

The Los Angeles basin is a physiographic fea-
ture {ses Fig. 13. Its northernmost border extends
to the Santa Monica Mountains, the Blysian,
Repetto and Puente Hills; its east and southeast-
grnn borders extend to the Santa Ans Mountains
and the San Joaguin Hills. The southern boundary
is marked by the Pacific Ocesn and the Palos

Research Associate in Vertebrate Paleontology, Los

Angeles County Musenm of MNatural History, Los
Angeles, California SO0O7.
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YWerdes Hills and &t s bordered at its western ter-
minus by the Pacific Ocean. The Los Angeles basin
is also reflected a3 a structural festure which Is
greater in aresl extent than the topographic one
{Yerkes ot al, 1985: Al The physicgraphic
basin concept is used in this paper as the extent of
the structural basin is difficult 1o define,
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Fiouse 1.

Map of the Los Angeles basin and viciplly showing Pleistocens vertebrate localities. Los Angeles

Covnty Museum sifes represented by number only. Map exiracted from the LS. Geological Survey State of
California base map, 1933 ed, Scale of extract, 1:325,000.
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PROCEDURE AMD ABBREVIATIONE USED

When a faxon is frst listed in the text, it i
usually discussed at length; subsequent lstings of
the same fason receive only superficial discussion,
The habitat is given only with the inital citing of
each animal, Unless otherwise indicated, informa-
tion regarding habitats given in this paper are from
the following sources: Burt and Grossenheider
{19643, Hall (1851), Hall and Kelson (1939},
Hibbard and Taylor {1960}, Ingles {1963}, Peter-
son {19613, Scheffer {1958), Siebbins {1868},
Stock (1963} and Walker {1964}, In peneral the
mammatian classification & after Simpson {1945},
the amphibian and reptile classification is after
Romer (1966) and the bird classification follows
Brodkorb (1963, 1964 and 1967). It s assumed
that past habltats of living mammalian species
Hated in this paper were essentially similar to those
they currently ocoupy.

The scatter diagrams in this paper are photo.
graphs of & computer copirolied (LB.M. 2840 con-
trof unity video sereen (LBM. 2230 display scope,
madel 2. Measurements of Bison and Paramvio-
don elements, appearing in Tables 2-18, were key
punched on LB.M. cards, as were symbaols, toler-
ances and other necessary information; the cerds
were then programmed. Al possible indices re-
sufting from meassurements on the cards then ap-
peared on the video screen in graph form. These
were each photographed,

Each bibliographic entry is followed by a num-
ber which also appears in Table 20. Al mam-
malian genera diseussed in the literature references
have the biblographic number Hsted opposite the
name of the taxon in Table 30

A foune as used in this report is an assemblage
of enimal foseils from one locality which lies in a
restricted stratigraphic interval, The fossil assem-
blage at Rancho La Bres is treated a3 one fauna
{more detalled study of this assemblage may war-
rant a faunal division or divisions, however; ses
Marcus, 1960 and Howard, 1962},

Abbrevistions and symbols used:
CIT-California Institute of Technology, Pasa-
dena.
LACM-—~Los Angeles County Museum of Natu-
ral History.

LA~ University of California at Los Angeles.
VCMP--1niversity of California, Museum of
Paleontology, Berkeley.

+eAn extinet genus.

T extingt species,

cf~Compares with {appears before a4 faxon
when identification was based on Hmited
material}.

B.P —Before present (used in sssociation with

radiometric dates),
{ y—approximate measurement,

DESCRIPTION OF LOCALITIES AMD
FAUNAS

CosTeEAy PIT

Location, Sstting and Discovery

Costeau Pit is located in the San Joaquin {locally
Laguna) Hills, approximately two miles south of
the fown of El Toro, seven miles north-northwest
of San Juan Capistrano and about six and one-half
miles northeast of the closest point of the Pacific
Ceean, Is elevation is about 320 fest above mean
seq level The Santa Ana Mountaing He nine 0 fen
miles 1o the northeast with Santiago Peak, a very
promigent landmark, about three miles Farther
back,

The area immediately surrcunding 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 dreainage pattern
is dentritic with the flow direction being northeast
to southwest {to the ocean {rom the Santa Ana
BMountains ). Costean Pit is situsted in one of thess
drainage channels in which water flows throughout
the vear, chiefly because the ground-water table
has been penetrated. Usually, some water enters a8
risn-off from the nearby residential area. Before the
channel reached its present depth and before resi-
dential ares run-off was initisted, the stream was
ephemeral, as indicated by topographic maps and
adincent drainage channels,

Stratigraphy

The underlying bassment vock in the area of
Costean Pit i3 not definitely known. From the re
cent work of Yerkes et al. {1265 233, it can be
inferred that the Fursssic Bedford Canyon Forma-
tion and the unconformably overlving Santiago
Peak Volcanics (YLhate Jurassic—-TEarly Creta-




1870

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 frapments found in the Pleistocens
deposits of Costeau Pit. Almost certainly, rocks of
later Cretaceous age unconformably overlie this
basement complex. They too are gaposed in the
Santa Ana Mountains but over a much larger area.
According to Yerkes et al. {1963: 27), there s
greater than a ninety-five per cent probability that
Paleocens, Eocene and Oligocene maring and none
marine rocks overlie the Cretaceous rocks in the
ares that includes the Laguna Hills {where Costean
Pit is located ). The oldest exposed rocks are marine
Late Miccene—~Early Pliocene (Capistrano Forma-
tion} and maring Pliocens {Nigusl Formation}.
Outcrops of both formations can be seen in the
immediate area. This is best lustrated by the geo-
logic map of Vedder et al. (1957, OM-133),

Prior to the discovery of fossil Iand venichrates
at Costeat, geological consultants had been hired
by a comstruction finm to ascertein whether the
fand was sufficiently safe to support residential

PLEISTOCENE VERTEBRATES OF THE LOS ANGELES BASIN 3

tracts. Among other findings their reports indicated
that, aside from Quaternary alluviom in stream
channels, the sediments in the area wers marine
Miocene and Pliccene, thereby agreeing with earlier
investigators, Although Leighion (1564, personal
communication} mentioned some marsh deposits
of unknown age, based largely on fossll reed im.
prints, ust northeast of Costean Pit, { have found
that there is a representation of nonmarine Pleisto-
cene sediments {(previously mapped as marine
Miccene and Plocens) in the aren of study. It
should be pointed out, however, that some of the
maring lithology iz very similar to the nonmarine
and, without fossils, it s difficult fo distinguish be.
tween them, Also, the presence of terresirial verte-
brates was not known to earlier workers, Whether
the nonmarine sediments are extensive enough to
warrant formational status will have to awalt a
further, more detatled geologic study,

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

Feal

i

EXPLARATION

Soil

Fins-wedium sand

Sand & 8ilt showing bons
cancentration & ¢lasts

Sandy asrgillacecus silt

Misaceous ailt

Fuwore 2. Simplified cross section showing relationship of beds at Costesn Pt Horizontal
distance about 150 fest.
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machine excavation, the siream channel and adja-
cent ares have been lowered o 2 depth of approx-
imately twenty feet,

A soil cover, about six inches to ope foot in
depth, is found throughout most of the ares. This
grades downward into a2 moderately-sorted, fine
o medivm-grained, lght grayish brown quarts sand
{vellowish brown when weathered) that iz ten to
twelve foet thick and vields some vertebrate re-
mains. Some streaks of reddish orange and grayish
black are found in this sand, 85 are sandstone
clasts reworked from the Wiguel Formation, Many
stall cross-bedded structures indicate its fuviatile
origin, Southwestward, this unit grades into 2 poorly
sorted dark browsn sandy and argillaceous sl
Mumerous frregufarty shaped small caleareous
bodies, which are light gray to while in color, are
found in this silt. Other components are pehbles,
cobbles and fnely divided plang debris, the latter
probably giving rise to the dark coloration of the
bad.

Conformably underlying the above mentioned
sand unit and a part of the davk brown sandy sil
is 2 bed which grades from a silty sand to a sandy
silt, Ttz thickness is four to six feet and it varies in
color from bluish gray and gravish green to dark
brown, This unit i either lacustrine or palustrine in
origin as suggested by the reduced condition of the
sediments, the presence of reed imprints, and the
pecurrence of coot and duck remains. Before the
extensive excavations the water fable was observed
in the upper portion of this bed, The portion of the
bed now above the water table bas become notice-
ably indurated through desiceation. It iy within this
pnit that the majority of vertebrates, as well as
abundant plant debris {the latter mostly in the dark
brown section and evidently coniributing o s
colpration}, have been recovered. Although fossils
geeur throughowt this bed, most are containgd in
the lower one to fwo feet. Abundant clasty, granule
to bowlder size, are present in the entive unit but are
alse most prevalent in the lower part. Small lenses
of coarse sand in this bad are formed from the dis.
integration and decomposition of sandstone clasis
derived from the MNiguel Formation. Marine mol-
tuses, a variety of shark feeth snd cetscean bones
have been recoversd from these sand lenses, Also,
marine fossils have been found not in associstion
with the sand lenses; all have been observed in the
well indurated sandsione fragments. The southwest
facies of this highly fossiliferous bed is the dark
brown sandy silt that is the lateral eguivalent of the
overlying sand. This silt is fossiliferous in the lower
part but no remaing have been noded higher in the
unit, Here, the majority of fossils are rodents; no

large vertebrates have been seen. Two types of
terresirial snails are fabrly common, Micrarionig
amd Succinen, the latter preferring fresh-water
shorelines, These forms have not heen observed in
sny of the other deposits.

Beneath the fossilifercus deposils conformably
lies the lowest exposed unit. It is a light gravish
green o brown micaceous {muscovite) silt that is
well sorted and contains only a few larger rock
fragments. Thus far, the only fossils contained in
this sift have come from the uppermost few inches,
Bbost of them have been observed (o exlend into the
fossiliferous unit above. A number of vertical pipe-
like struciures are present in this bed. The dis.
meters of the holes vary from about one-guarter
to g little more than one inch and they extend
downward several inches, Immediately encasing
the holes is a moderately well induratsd oxidized
crust and commonly filling them is a fairly well
sorted, fine light colored sand, These might be
fnterpreted as root structures except that no woody
material has been found in them and they rarely
extend far into the overlying conformable bed
Alsp, very similar structures have been observed
about three-quarters of & mile south in marine
beds at about the same horlzon. These structures
may owe their orvigin to burrowing invertebrates,
although no shells have been found in association
with the holes. Since these structores are found in
marine and nopmarine beds, two types of organ-
tems could be involved,

Most of the included rock fragments in the var-
tous lithologic units are derivable from the nearby
Sants Ans Mountaing, They are well rounded,
suggesting several cycles of tramsport, srosion and
deposition. The largest rocks arg subsngular and
are among the few that were not derived from this
mountain source. These are composed of sand-
stong and were apparently brought into the present
deposits, largely by mass wasting, from the pearby
Miguel Formation. The size of these fragments
ranges from small boulders to those with diameters
in excess of six feet. Claystone concretions, proba-
blv originating in site, are sbondant. They range in
size from pebbles to small boulders and some con-
tain cefacean bones. The remaining boulders con.
sigt of felsite {(zbundani}, guartzite (abundant),
andesite {common), granodiorite {commond, in
regular-shaped 7phosphatic nodoles  {common},
rhyolite {scarcey, basalf {scarce}, schist (scarcel,
and goeiss {scaree}.

Some small scale deformation has taken place in
the Costeau region subseguent to the deposition of
the Pleistorene beds, There are two faults, one nop-
mal with sbout seven feet of displacement and a
sirthe of W 85° 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 alse in evidence and have been noted by earlier
workers in the Miocene and Pliocene rocks of the
general region, It can now be sald that this jointing,
at least in part, is no older than Late Pleistocens
and may be Recent,

Pregervation and method of fossi! recovery

The bones wers 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
permineralized and usually reddish brown to brows
in color. {1t was noted that Recent cow bopes when
feft in reworked sediments subject to wetling at-
tained a brown coloration approaching some of the
fossils within a span of fwo months, The texture
and weight of the bone, though, allowed for a
distinction between the two.) Those recoversd 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 1 moderate sized and ap-
peared unsafe {o remove as found, # proved useful
to make a paper jacket using soft tissue saturated
in thinned glyptal, Because of the dampness of the
specimens, i was necessary 1o use water soluble
glue for major breaks,

host of the small vertebrates were recoverad by
screen washing, Enough water was flowing in the
strearn channel to allow this process to be accom-
plished at the site.

A majority of the bones and testh from the
fossil deposit show at least some degree 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 indl-
cations, therefore, suggest at least some stream
transport for most of the fossil remains,

Systematic discussion of fauna

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

Class AMPHIBIA
Order ANURA
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Family BUFONIDAE
Bufo
A number of Bmb elememts and a vertsbra,
LACM 18928, are referable to this genus.

Family RANIDAE
Rana
A few limb elements, LACM 18929, apparently
belong to this genus of frog. Its remaing are not
nearly as numerous as those of the toad, Bufeo.

Order URODELA
Family SALAMANDRIDAE
of. Turicha
Cne jaw fragment, LACM 18930, of a large
salamander has been recovered, The testh are
broken at the same height, a hntle above the ab-
veolar border, evidently at the calcified zone.

Class REPTILIA
Order CHELONIA
Family TESTUDIMNIDAE
of, Clemnys
Two carapace fragments represent the only ma-
terial assignable to the pond turtle.

of. Gopherus

Four carapace fragments, LACM 18831, one
belonging to a juvenile, represent a large tortolse.
Although there is a shight possibility that this mate-
rial could belong to a small Geochelone, the con-
figurations seem most similar o Gopherus, the
desert tortoise,

Order SQUAMATA

A pumber of specimens, mostly vertebrae, rep-
vesent this order, most of them being referable fo
the suborder Ophidia. Even though many speci-
mens are still unidentified, at least four families
within the order are present. One of them, Colubri.
dae, is recognized by three veriebrae which cannot
be placed in any genus with certainty.

Family IGUANIDAE
Seeloporus
Cne jaw fragment, LACM 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 TEIIDAE
Cnemidophorus

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. Bven
though the habitat for this genus varies with the
species, & malority thrive in semiarid regions.

Family VIPERIDAE
Crotalus

Two fanpgs and a vertebra, LACM 18934, have
been identified as & rattlesnake, The size of all
three specimens indicates  large form, larger than
the south Pacific rattlesnake, the most common
type in the area twoday, Crotalus ruber, the red dia-
mond ratilesnake, which alse occurs in the area,
may have individuals which equal the fossil speci-
mens in size, but none were ssen. A possibility
gxists that the fossils belong o the largest western
rattlesnake, Cretelus afrox, although the present
geographic range of this species does not extend as

far west as the area of investigation.

Class AVES
Order AMSERIFORMES
Family ANATIDAE
Anas
A complete carpometacarpus, LACM 18933,
reprosents 3 duck at Costesn. Ancther specimen,
EACM 18936, » proximal carpometacarpus frag-
ment, i3 evidently an anatid but ity preservation
indicates It was reworked from an earbier deposit

Order PALCONIFORMES
Family ACCIFITRIDAE
Buteogallus

Presence of Bweogollur is noted by a complete
coracoid, LACM 18937, Currently this genus is
not found in California; Hs range extends from
southern Arizops and Tesass (possibly New Mex.
o) south o 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 w
the west, and probably north, of its present Hmits,

Order GALLIFGRMESR
Family PHASIANIDAE
Lophoriyx
The quail is the most abundant avian representa-
tive from Costean Pit, having been identified by
twenty posicranial elements, LAUM 18938,

Grder RALLIFORMES
Family RALLIDAE
Fultea of, americans
The American coot’s presence In the fossil de-
posit iz noted by three lmb elements, LACM

18939, This penus is well-represented in western
Morth Americs and currentdy s found fn nearby
lakes and ponds.

Order STRIGIFORMES
Family STRIGIDAE

Two owls have been recognized; however, the
generic identity of the larger form s unknown,
¥t is represented by a proximal tarsomelatarsus,
LACKM 18940, which is about the sizve of a similer
glement of a horped owl

Speatyio
The burrowing owl, identified on the basls of
two incomplete tibiotarsi, LACM 18%41, is a good
indicator of a grassland environment, H pres-
ently inhabits the general ares, utilizing numerous
ground squirrel burrows,

Order PASSERIFORMES

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

{lass MAMMALIA
Order INSECTIVORA
Family SGRICIDAR
Notinsorex crawfordi {Couss)}

Abundance: Five individuals, based on right
jaws, Twelve specimens, including two incomplete
palates, nine jaws and an antertor half of a skull,
LACM 1894318944,

Habitas: The desert shrew is presently found in
semplarid and ard regions of the southwestern
Pnited States and northern Mexico, It has been
recorded by Holfmeister and Goodpaster (1954}
in 2 desert grassland environment around the
base of the Huachuca Mountains of southeastern
Arizona.

Pyeussion: Two species of shrew are presently
assigned o the genus Netivrorex, N, crawfordi and
N, jacksoni, Hibbard (1830 127-128) removed
the species ‘gigas’ from the genus Notiosorex and
placed it in a new one, Megasorex, Hall and Kelson
{1959 64} synonymized the latter genus with the
former, thus restoring ‘glgas’ o its previous status.
However, Repeoning (1967 363, in his review of
the Soricidas, retained AMepasorerx as & valid gepus,
with M. gigas the monotypic species.

MNoviosorex crawfordi is reported in the fossil
record only from Late Pleistocene deposits of
Kansas and California, Cragin Quarry in Eansas,
and Bancho La Brea in California, sccording
Hibbard and Taylor (1960 158). Undoubtediy,
extensive soreening operations af promising locali-
ties will greatly expand the knowledge of fossil
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distribution of this species. The sscond species,
N, jacksord, is an extinet form pamed by Hibbard
(1950 1383, It is reported from Blancan and pos-
sibly Trvingtonian age deposils, only from Kansas
and California, Neodosorex sp, has recently been
discovered in PHo-Pleistovene deposits of the San
Pedro Valley in Arizona (G, Lammers, 1968, per-
somal communication).

The Costeau shrew (see PFig. 3} differs from
Sorex by its reduced dentition (1372, C1/0, PL/ Y,
M3/3 a3 opposed to [3/71, CL7L, P37, M3/3),
generally larger ©1/, more anteriorly inclined
coroncid process, and distinctly more lingusiy
emerginate intercondylar area. [t differs from
descriptions of AMepasorex by its much smaller
size, relatively more slightly bailt rostriom, lesser
arching of the skull, more emarginate posterior
borders on P4/ - M2/ (especially on P4S), and
its less antericrly inclined and less spatulate core-
noid process. The Costoau specimens are distin.
puished from Hibbard's (1950: 123, 130133
type deseription and ilustrations of N, jeckson! by
smaller size, less trisngular-shaped (oochusally}
17, presence of a valley between the principal
cusp and Hogual cingulum of the unicuspid testh,
a groove on the posterior portion of the first and
second unicusped teeth for reception of the an-
werior portion of the second and third, having the
anterior portion of the P4 metacona] blade con-
tinuous with the paracone rather than is being a
distinet cusp (this feature iz not apparent in the
ilustration of the type; Hibbard, 1930 133}, and
tess distinet cingula on the lower teeth,

Morphologically, the shrew from Costean Pl
cannot be distinguished from Recent specimens of
Moviosorex crawfordi,

Fworg 3. Notiosorex crawfordi, occlusal view of
palate, LACKM 18943, Costean Pif, Loe, 65129, Line
beneath fgure represemts 1 omm.
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Order EDEMTATA
Family MYLODONTIDAE
Poramylodon of, harland (Qwen)

Abundance: Mine individuals based on adult
right humeri and fourth left upper cheek teeth of
three juvenifes. 181 specimens, including one pos-
tevior portion of a skull and nine skoll fragments,
five incomplete jaws, 32 isolated teeth, nine dermal
ossicles, 71 complete and incomplete veriebrae,
five incomplete pelves, six incomplete scapulas,
one clavicle, one ulna, one radius fragment, 16
incomplete femora, two tibise {one complete) and
i2 foor elements,

Habitar: Stock (1925 27; 1963: 51} stated thar
the mvlodontid sloths occupied open land in both
North and South America snd were probably
grassland forms, This idea is reiterated by Hibbard
and Tayior (1960: 1633, 1 alse subscribe to the
idea that these pround sboths, as typified by the
genus Poramylodon, commonly frequented grass-
fands. As noted below in the disoussion on snviron-
ment, the Costeny ares was exclusively o grasstand
during the Late Plelstocens,

Discussion: Only three geners of ground sloths
have been described from the Pleistocene of west-
ern North America, Poronyiodon, Mepalonvy and
Nothrotherfurm, Although all three forms are re-
eordesd at Rancho La Bres, only the first named
genus has been vecovered from Costean {the latter
two are not common at Rancho La Brea). Pora-
myloden can be distinguished from Nothrotherinm
and Mepelonyx by its lobate testh, simple ectotym.
panic ring, larger size, shorter bul more massive
epipodial clements, presence of dermal ossicles
and lack of discrete lumbar vertebrae, as well as by
numerous other features, The species P harfand is
known throughout the North American continent.

The Paramylodon species from Qostean is of
slightly smaller average size than the one from
Rancho La Brea (Pigs. 128155} but morphologi-
cally the two are indistinguishable, One small dif-
ference between the two samples was observad—the
single ectofympanic found at Costean (Fig. 4} is
distinctly more massive than any of the three
known Rancho La Brea homologues.

The teeth of Paramylodon are composed of a
thin outer layer of cement (0. 7mm-1.0mm} which
encloses & laver of dense dentine that encircles the
vaseular dentinal core, The dense layer of denting
stands out in relief above the softer internal type
forming 2 resistant ridge for more efficient grind-
ing. The denser dentine seems to serve the same
function as the enamel in grazing ungulates,

It should be pointed out that Pearamylodon, as
well as sloths in general, Is extremely varisble in
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Fisurg 4. Paremyiodon of. harlani, medial view of
sctotympanic, LACKM 18002, Costeau Pit, Loe, 65113,
Line bepeath 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 Bancho La Brea, see Figs. 3,
128-1553,

Apparently, remains of juvenile Paramylodon
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, al an fmumalure stage the teeth expand
toward the base and, Hke adult forms, are rootless,
Two juvenils specimens from Rancho La Brea
{Fig. 73, a nearly complete jaw, UCMP 33103,
and a maxillary fragment, TROMP 33110, display
teeth with similar features. These individuals are
smaller, show little tooth wear and are evidently
vounger than the Costean specimen but, like it
present an occlusal tooth pattern identical to adult
forms. The size of the occlusal 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 o crown uotl adult size is
reached, at which time they become parallel-sided.
If deciducus tecth do ocour, they are lost at a very
early stage, possibly in the embrye,

Order LAGOMORPHA
Family LEPORIDAE
Two genera and three species of leporid are
recognized in the Costeau fauna, Lepus of cali-
fornicus, Sylvilagur of. audubondi and 8. of. back-
mani, The presence of these three forms in a given
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Fwore 5. Occipital profiles of selected adult Paremy-
Indon harfoni skulls from Rancho La Brea showing
variation in shape. Line beneath fgure represents 20
mm.

B

Fwune & Paramylodon of. harloni, lefl maxiliary
fragment, LACM 17988, Costean Pit, Loc. 6513%:
A, occlusal view; B, lingual view, Line beneath Sgure
represents 20 mm,
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Fioune 7. X-ray photograph of juvenile Paremyiodon harland maxiliary and jaw from Rancho
La Brea: &, UCMP 33110, Interal view of maxillary fragment; B, UCMP 33103, medial view

of jaw. Line beneath figure represents 20 mm.

area 18 quite common today in many pants of
southern California; and judging by their cosxist-
ence at Costean Pit, Rancho La Brea and MceKit-
trick, this condition also prevailed during the Late
Pleistocens,

Lepus of. californivus Gray
Abundance: Two individuals, based on wear
stages of teeth. 12 specimens, including teeth, an
astragalus and a proimal end of a humerus,
LACH 18584, IBS8S and 18953,

Habirat: The blackiail jackrabbit is found chiefly
in grasslands and deserts.

Discussion: Specimens of Lepus are distin-
guished from Sylvilegus mostly by their much
larger size. There is also an apparent difference
in the configuration of the oeclosal surface of P3/
to M2/, as the former geous 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 Costean do not show
significant differences from L. californicus, the
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one large rabbit found In southern California
today. The only other species now inhabiting Cali-
formia are found in the northern part of the state

Selvilogus Gray

Abundance: Fight individuals, based on the left
B/3, 128 specimens, includiog 8ve skull fragments,
six jaw fragments, 89 isolated teeth, one vertebra,
six humeri, one radius, six fragmented pelves, thres
femora, five tibise and 5ix astragali, LACHM 18601~
1BG3T and 1395618960,

Discussion: As previously mentioned, two spe-
cies from the Costeau fauna are assigned o this
genus, Syfvilogus of, bachmani and 8. audubonii,
The fossil forms of these species show no differe
ences when compared o thelr Hyving counterparts.
Of the Costesu specimens, 8. asdubonii i distin-
guished from 3. bachmuani by its slightly larger
size, relatively deeper jaws and larger teeth and
slightly more anteroposteriorly compressed trigo-
nid. In addition the snsmel re-eptrants of the
anterior border of the talonids are usually more
crenulated in the former species {Hall, 1951 1433,
Despite these differences in dental charscteristics,
many specimens of Svlvilegus could not be specifi-
cally differentisted,

Sylvilagus of, backmand {Waterhouse)

Abundence: Four individuals, based on the left
P/4. 19 specimens, including one maxillary and
four jaw fragments and 14 cheek teeth, LACM
1RG22, IBE2H, 1BA36, 18936 and 1BUSE,

Fabitat: The brosh rabbit is found in areas with
maoderate 0 heavy brush cover, mainly along the
western coasts of Oregon and California, and
throughout Bais California.

Discussion: Based on size alone, the great ma-
jority of Sylvilagur specimens probably are assign-
able to the smaller species, §. bachimani, The pre-
sumably greater abundance of this type, which
regquires & gond brush cover, can be explained by
the presence of dense vegetation adjacent o the
Late Pleistocene water courses,

Sylvilagus of, audubonti {Baird)}

Abundanve: One individual, 8ix specimens, in-
cluding & jaw fragment and isolated cheek teeth,
LACM 18857 and 18939,

Habirat: Grasslands and open sage are the pre-
forred habitat of the desert codtontail, found
throughouwt most of the western United States and
porthern Maxico,

Discussion: Although this speciss may not bave
frequented the water supply at Costeaw, i prob-
ably was abundant just a short distance away i
the numbers of 8. audubonil in the immediate area

today are any indication This species & much
more abundant than Svhvilagus bachmand, in the
Banche La Brea fauna {Stock, 1963: 41} and
MoRittrick {Schultz, 1938 218).

Order RODEMTIA

Discusaion: Nine penera of rodents have been
identified in the Costean founa. In general they are
the same as those from Banche La Brea; Ondarra
is noted only in the former favne, however, and
Onychomyr only in the latter, These two gensra
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 piven, except Ondatra, excludes all post-
eramial slements,

Family SCIURIDAE

Citelins beecheyd {Richardson)

Abundunce: Four individuals, based on the left
R/, 48 specimens, incloding three maxillary and
three jaw frapments in addition to 34 isolated
teeth, LACM 1896118967,

Habitar: The California ground squirrel lives
along the western Coast from northernmost Oregon
to northern Baja Californiz in reglons where grass-
lands, open slopes and rocky ridges predominate,

Prizenssion: Citellus beechey! fossils from Cose
tean wers comparsd with a sumber of species of
this genus, especially those found in and around
southern Californis. They are considerably larger
than specimens of O, Jareralls (Say) and the median
ridge of the M/3 protoconid is more proncunced
and its base is directed more toward the proto-
tophid, In addition to exceeding specimens of
. fencurus (Merriam} in size, they have g rels-
tively less reduced P3/ as discerned by the alveoli,
The Costean species s also considerably larger
than O, mahavensis (Merriam ), With the possible
exception of a less distingt metaconule on P4/, no
dental characters were observed which would
affow a separation of these two species, Ciellus
teretfoouduy (Baird) s eguivalent w0 O lewcnrus
in size and differs from the fossil species by a
poorly defiped metaloph on P4/ {(on the P4/ of
specimens from Costeau Pit the metaloph s very
prominent due to a large, well defined melaconule;
this cuspule is inciplent to sbsent in C. tereth
candus). The basin of M/3 in O sereticaudus is
refatively smaller and less fat bottomed when
compared 1o the Costeau Pi specimens in a similar
stage of wear,

The Costeau species was compared o and found
identical with (itelfus beecheyi, which is currently
very abundant in the ares. According to Dice
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(1925: 126}, the ground squirrel from Rancho
La Brea is referable to this species.

Family GEOMYIDAE

Thomomys bottae (Eydonx and Gervais)

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

Habirar: 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
geous from every other living peomvid. All upper
incisors referable to gopher from the Costean
fauna bear only the very faint medially positioned
groove on the anterior swrface, typical of Tho-
momys. This genus s represented by more indi-
viduals than any other animal from Costeau Pit

The Costean gopher (Fig. 8) is noticeably larger
than Thomomys monticola Allen which inhabits
mountain meadows in northern and northeagtern
California at present. The asterior surface of the
P4/ talon in this Jatter species is flat to concave
amteriorly, but the same surface in the former spe-
cies is slightly to distinetly convex, In ¥, monticols
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the isthmus joining the trigon and talon of P4/ s
distinctly lingual to the anteroposterior midiine;
the position of this isthmus is pearly central in all
Costean specimens. This feature scems unaffected
by stage of wear. Another characteristic ssparat-
ing these two species is the bilaterally symmetrical
B/ 4 trigonid in the Costeau form; it is ssymmetri-
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. monticols and the Costeau Thomeomys. Like
T. monticols, and unlike the fossil species, the
trigonid of P/4 is not bilsterally symmetrical

The extant . townsendii {Bachman), now liv-
ing in the Pacific MNorthwest, Is noticeably larger
than the species under investigation. Dental char
acteristics of these two forms are quite similar
although there is 2 tendency toward asymmetry in
the P/ 4 trigonid of the larger species,

Mumercous specimens of Thomomys bottae were
compared with the fossil specles and in no way
were they found to differ. This species of popher
has been observed living at the fossil site and
has been recorded from many Pleistocens de-
posits in California, including Rancho La Brea
and McKittrick,

Foums 8. Thomomyy bottae, occlusal view of skull, LACM 20873, Costean Pit, Lo, 65128,
Line beneath figure represents 5 mm.
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Family HETEROMYIDAE
Perognathus of. colifornicus Merriam

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,

Habitar: The California pocke! mouse iz com-
monly found in grasslands of semiarid regions in
central and scuthwestern California.

Diiscnssion: Many species of Perognathuy were
compared with the relatively sbundant specimens
from the area of investigation. Just three closely
approach the fossil species, P. bafleyi Merriam,
P, fallax Merriam and P coliforsdcns Merriam.
All now inhabit areas in southern California, They
are similar in size to each other and to the fossi
form, but P. beilevi and P, follax possess & wider
P/4 wrigonid, P4/ of the latter species is also more
reduced than in the fossil formy, The Costeay pocket
mouse appears 10 fall within the range of variation
of P, californicus. However, the labial inflection of
M35 seems to be more posteriorly divected on the
average than in the recent specimens,

Dipodomys Gray

Abundance: Four individuals, based on incisors,
21 specimens, including a jaw, LACM 18988, and
isolated teeth, LACKM 18985,

Huabites: Wangaroo rats pocur mainly in the west-
ern United Biates and northern Mexico in semiarid
oy 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 heen compared with
sach of these, I fngeny (Merriam) and D, desersd
Stephens are decidedly larger, D, elephonsinug
{Cirinnell} is sHghily larger with narrower lower
tncisors, and I3, merrfond Mearns, D, nitratoides
Merriam and D ordi Woodhouse are distinctly
stmaller than the fossil species. The remaining spe-
cles are nsarly the same size, Of these I3 microps
differs by possessing noticeably wider, flatfer
tipped lower incisors, and £, Aeremanni Le Conte
and 53, verurtus (Merriany) can be distinguished by
& greaster constriction between the triponid and tal-
omid of P/4 and a slightly more reduced M/3,
Apparently, the specimens from Costean Pl can-
not be separated from either D, agidfiy Gamble or
£ panaviintinue (Merriam), Dipoadovys srephensi
(Merriam)} is quite possibly & subspecies of D,
panamintinggy {Hell and Kelson, 1939 s20). ¥f
recognized a3 a separate species I too would
closely compare with the Costean form, Although
0. agilis s now living in the area of investigation,

only one of many stodied laws was as large as
LACKM 18968 (Fig. 9). B, pencnintinus, now v
ing north and east of the Sante Anz Mountains, is
represented by some specimens which equal the
fossil species in size; the average appears slightly
smaller, however,

Fwsurs ¥, Dipodomys, left mandible, LACM 18088,
Costeau Pit, Loo, 312%: A, occlusal view: B, iabial
wvigw. Line beneath figure represents 5 mum.

Family CRICETIDAE
Peromyscus mandeulatus {Wagner}

Abundunce: Nine individuals, based on inclsors.
48 specimens, including three maxillary fragments,
16 jaws and 29 isolated teeth (mostly incisors).

Habitme: The deer mouse vccupies all terrestrial
habitats throughout most of North America.

Digevssion: Bix species of Perongyscus can pres-
gutly be found in southers California: P, crinites
{Merriam}, P. eremicus {Baird), P. bovii (Baird),
P.opruel {(Shufeldt), P callformions {Gamble), and
P. moniculatus. Mapny individuals of these sod of
additional species were compared with the fossil
material. Only the lasknamed specigs was found
to be identical, within the range of variation of s
subspecies, o the Costeau Peromysoud.

Peromyzcus crinitey is the only species smaller
than the fossil one. It further differs in the absence
of an anmteroconule, a less reduced M/3 and 2
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much less pronounced anterointernal inflection of
the anteroconid, P. eremicus, P. boyli and P. trued
are similar 1o the fossil species in size. The M/3
in each of these species is less reduced and the
anterointernal inflection of the anteroconid iy
vsually less developed, slthough the frstnamed
species differs least in the latter character, A small
anteroconule on M1/ is found in each of these
three species. It is often lacking in the fivst, usually
present in the second two and most prominent in
the last. However, cach of these species differs
from P. maniculares in this character by baving i
directly attached to the anierocome rather than
joined to i by a distinet loph.

Peromppscns  colifornicus and the extinet P,
irvingtonensis are much larger than any of the
above species. Both have a less reduced M/3
{especially the latter) than the Costeau Peromps-
cus. The frvingion species also differs in is lack
of the anterointernal inflection and the presence
of a lake in the anterccone. P. californicus bas
the antercipternal 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 thoss from Costean, Although Dice (1925
123} pave a pew specific name, P. aperfectus, to
the La Brea specimens, no characters that would
allow it to be distinguished from P maniculais
were given, A large quantity of specimens repre-
senting nearly all the subspecies of Peromyscus
maniculatus pow living in and around California
possess characters which encompass all those seen
in the specimens from Costeau Pit and Rancho
La Brea, inchuding the type of P. imperfectus
{UCMP 21879). I consuder Peromyscus imper-
fectus to be a synonym of P, muariculatus.

Reithrodontomys of, humuldis
{ Audubon and Bachman)

Abundance: Pight individuals, based on left
jaws, 31 specimens, including two maxilfary frag-
ments, 14 jaws and jaw fragments and 15 isolated
teeth {mostly incisors),

Habirat: This particular harvest mouse 8 asso-
ciated with wet grasslands and marshes.

Biscussion: Although Relthrodontomys is evi-
dently very closely related to Peromypscus, it can
be separated from this genus by its grooved upper
incisors, minor dental characters and generally
smaller size,

Reithrodomtomys roviventris 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 velatively wider an-
terorone and anteroconid on MIisl, for a given

wear stage, and commonly has a slightly (rela-
tively) larger M/3. R, fulvescens Allen of the
southern United States and Mexico is much larger
than the fossil species and also possesses a rela-
fively wider M1/1 anferccone and anmteroconid
M/ 3 in this species is usually much less reduced.
K. megalotis {Balrd) is the only species in addi-
tion to R. raviveniris now present in California and
is statewide in distribution. It has been identified
at Rancho La Brea (DMoe, 1925: 123), Although
Schultz (1938: 207) does not give a specific desig-
nation fo the MoKittrick species, a close study of
the specimens from the latter deposit shows that
it is probably R. megalotis, The Costeau harvest
mouse differs from nomercus {over 100} Recent
specimens assigned to this species by its distinetly
smaller size and relatively less massive teeth. In
addition some of the Recent and fossil specimens
of R. megalotis possess an ectostylid on M/ 1 that
is not present in the Costeau material.

Al North American species of Reithrodon-
tomys were observed and R, Aumuliy 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 cingudum on M/I-M/2 which
bears incipient cusps. One other species, 8. buri,
possesses a labial cingulum, but it is much less
pronounced and manifests no cusplets. Alko, R
burti averages slightly larger than B, humadis and
specimens from Costesu, The present geographic
range of R. heomuldis, however, iz 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

Neotoma Say and Ord

Abundance: Three individuals based on the
right M1/, 16 specimens, including two edentu-
fous jaw fragments, LACM 18970, and 14 isolated
teeth, LACM 18971,

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

Drisewssion: Because of the marked variability
in species and individuals of this genus and lack
of disgnostic material, only a generic designation
is given. Of the species used in comparison, Neo-
toma cineres {Ord), N. albigula Hartley, N. lepida
Thomas and N, fusciper Baird, only the latter two
now coinhabit southwestern California. N, fuscipes
is neasrest to the fossil species in size although rep-
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resentative specimens are generatly a little smaller,
Specimens of the first three species, sspecially M,
lopida, sre all distinctly smaller than the fossil
form, Also, the logual and labial inflections of
the Costegu species’ M1/ appear a little more open
than do those in any of the compared species for
a similar wear stage.

Microtus californious {Peals)

Abundance: 14 individuals, based on the right
M1/, 70 spechmens, including six incomplele
palates, 11 incomplete jaws and 33 isolated testh,

Habirad: The California vele is chiefly 2 grass-
fand animal that now inhabits most of California.
It apparently prefers prassy areas pear sireams,
lakes or marshes.

Driscussion: Shape of the incisive foramina and
the occlusal enamel patiern seem fo be the most
diagnostic features that sllow differentiation be-
tween species of Microtus, The Brst samed chare
acter is commonly considered the most relizble
and s present in six specimens from Costean,
LACM 18972,

The fossi! species was compared with species
of Microrus that ocour in California or near the
southern part of the state, as well as with M. penn-
sylvanicus (Ord}, currently the most widespread
species. OF these compared species only M. mon-
taner {Peale), M. fownsendif {Bachmany, M, lon~
gleanduy {(Merriam) and M. californicuns approach
the fossil material closely enough for considera-
tion here. The frst pamed species differs by s
slightly smaller size, posteriorly constricied inch
sive foraming and anferomedially directed an-
teriormest lingual inflection of M/ 1, Although 34,
sownsendii i similar in size fo the fossii form, s
innisive foraming and anteriormost Bogusl inflec-
tion of M/ closely resemble those of M. mon-
tanis. M. longicnudus more nearly approaches the
fossil species than do the other two but is generally
a little smaller and has narrower incisive forsmina
which commonly show some degree of posterior
consiriction.

Only M. californicws, among #s subspecies,
pussesses all the characters noted in the fossi
material, Over 150 specimens of this species, rep-
resenting alf its extant subspecics, wers used in
comparison. The Costean spechmens differ from
most of these subspecies by thele more posteriorly
widened incisive foramina, Incisive foramina thet
approach the fossils in width have been observed
in just one of many studied palates of M. calis
fornicur californicus, Mone of the observed M, o
sanctidiegt Kellogg specimens {the only subspecies

now Hving in the area) has as wide foraming, while
half of 2 lmited number (sight) of A, ¢, kernen-
siz Relloge specimens spproach the Coslesu ones
in this charaeter. A possibility exists that the fos-
sil material represents asother subspecies within
Mirrotus californicus.

Ondatra Link

Abundance; One Individual, based on a com-
plete right femur, LACM 18973,

Habitae: Muskrals inhabit lakes, marshes and
streams throughowt most of Morth Americs from
northerpmost Mexico to Alaska, They are found
in semiarid as well ag humid regions,

Disenssion: The Costeau muskral is evidently
the first one reported from fossit deposits in Cali-
fornia. The presomed native muskrat distribution
inn this state is very lmited, oocurring only in the
grtreme  porthesst, Ondatra gibethicus mergens
{Hollister}, and in the extreme southesst along the
Colorade River, O, 1. palliday (Mearns), Man,
however, has introduced muskrats into other areas
in California because of the economically impor-
tant fur.

The fossil specimen (Fip. 10) measures 43.6 mm
in greatest length, 115 mm in greatest distal width
ard 5.7 mm in least width of shaft, These measure-
ments fall within the lower lmits of the only wide-
sproad living species of Ondarrg, The only species
other than O, iberhivus now Hving is O, obscurur
{Bangs}, which is restricted to the Mewfoundland
area. Although the fossil femnr i simifar in size to
0. zibethicons, it differs from the 32 studied speci-
mens in possessing a distinetly longer third tro-
chanter, one that joins the greater trochanfer at
its lateralmost extension. Revent specimens have
a third gochanter that either does not extend dor-
sally {0 the greater rochanier, or else joins i near
the base.

Several fossil species of Ondatra have been rece
pgnized but the descriptions do not include discus-
sions or Hustrations of femurs with the exception
of ope listed by Hibbard and Dalguest {1966 233
from the Seymour Formation of Texas, The femur
discussed by them was found as part of an incom-
plete adult skeleton, which included the skull, that
was identified as Ondatra annectens {Brown}, This
fermur, greatest length recorded as 35.5 mm, is six
millimeters shovier than the smallest O, zibethicus
seen.

The Costean ferr, ke all comparative mate.
rial, shows a distinet 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 aguatic habiis is not known,
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Frovme 10, Ondatrg, vight femur, LACM 18873, Cose
weau Pit, Loc, 65129 A, anlerior view; B, posterior
view, Ling beneath figure represents 5 mm.

Order CARBMIVORA
Family CAMIDAK
Cands of. divus {Leidy)

Abuyndance: One individual, based on a P4/
telon, LACKM 18214,

Habitet; The habitat of the dire wolf is not
definitely known but #s remaing have boen une
covered throughout North Americs associated with
different faunas representing varied habitnis.

Dizcusrion: The carvassisl fragment {Fig. 11}
was sompared with all available canid and felid
types. It most closely resembles Conds dirus. Upon
comparison with numerous similar elements it was
found o differ slightly from them by lacking =
small but distinet posteroventral cingulum,

Cands of. latrans Say

Abundance: Three individusls, based on size of
elements and type of preservation. 14 specimens,
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including a sguamosal, two teeth, a jaw Iragment,
four vertebrae, a partial pelvis, major portions of
a humerus, vips, femur and tibis and 2 second
phalany, LACM 18317-18226,

Habirgs: The coyote is ublquitous throughout #s
range of central and western North America.

Dvizcursion: The Costeau coyole was compared
with and found indistinguishable from specimens
of Recent Cands larans, It was also compared with
the large sssernblage of this specigs from the Late
Pleistocene brea deposits of southern California
and found stmilar to all, Candy lerrans is generally
recognized as the only species of covote existing at
present; this probably applies fo the Late Pleisio-
cene a5 well {Giles, 1960: 373.378),

Family MUSTELIDAE
Musteln frengte Lichtenstein

Abundence: Two individuals, based on jews
Three spechmens, including two incompleie jaws
with dentition, LACM 18215 and 18678, and a
complete canine, LACM 18216,

Habivar: The longtail weasel is present in most
terrestrial habitats near water from Central Amer-
ica to southwest Canada,

Discussion: Only ong species of weassl now in-
habits southern California, Mustele freama. The
Costean specimens were comparsd with this and
cther species in western MNorth America.

Mustefn  ermines Bonsparte and M. rivoss
{Bangs) are much smaller than the Costeau spe-

Fours 11, Cands of. dires, occlusal view of right
P4/talon, LACH 18214, Costean Pi, Lo, 63128, Line
bheneath Bgure represents 5 wom,
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Froore 12, Mustela fremgia, right jaw fragment,
LACM 18678, Costean Pit, Loc. §5128: A, occlusal
view: B, lateral view. Line beneath figure represents
§ mm.

cies, while M. nipripes (Audubon and Bachman}
and M. vison Schreber are larger. Only Mustels
Frenasa compares favorably in size with the fossil
specimens, The single difference noted between
the Costean weasel and those of M. frenata used
in comparison s 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
chserved, Because the root of this tooth i wvery
farge and M/ I shows noticeable wear, It evidently
is not deciduous. This is further substantisted by
Hall’'s (1951: 16-17) description and discussion
of weasel canines. It is possible that this tooth rep-
resents an abnormal condition. The isolated canine
recovered from Costean Pit, LAUM 18218, as well
as the bwo incomplete jaws, are indistinguishable
from comparative specimens of Musteln frenaia,
This species is known from Late Pleistocens de-
posits of California including Rancho La Brea
where it is the most abundant mustelid (Stock,
1963: 353,

In each instance the weasel specimens from
Costeats were recovered with asbundant rodent
material,

Family FELIDAE
Smilodon of. californicus Bovard

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

Habitar: The saber-toothed cat probably lived in
varied habitals as suggested by representative fos-
sils recovered from upland caves and flssures and
lowland stream and Iske deposits and brea acou-
mutations. The Rancho La Brea fauna, which con-
tains an abundance of Smilodon material, reflects
fargely a grasslend environment (this hes been
pointed out previcusly by Stock, 1963: 30).

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

Ddiscussion: The adult specimen {LACM 18212)
is an upper canine fragment, 56 mm in greatest
length, from the arca 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
&6 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 La Brea collection.

Although these deciduous canines have moder-
ately long roots that are closed, they are relatively
more hollow and considerably smaller than the
ones that replace them. These juvenile canines are
alse more lalerally compressed, unserrated and
commonly warped, thus differing further from the
replacement teeth, An additional feature found
only in the milk canine I8 2 broad sulous {(see
Fig. 13) on the lingual side which tapers and shal
fows distally. This sulcus forms in response to the
juxtaposed developing permanent tooth; some iHlus-
trations of this can be seen in the plates of the
Felidae of Rancho La Brea (Merriam and Stock,
19323,

Order PROBOSCIDEA
Family ELEPHANTIDAR

Mammuthus of. coluembi {Falconer)

Abundance: Seven individuals, based on jaw
symphyses, 153 specimens, including five skull
fragments, nomerous tusk fragments, sight iaws,
47 isolated tecth, 43 vertebrae, 22 rib fragments,
14 limb bones and eight foot bones,

Habirar: Based on associated faunas, this wide-
spread species probably cccupled primarlly grass-
land and savanna regions,

Diseussion: A survey of the Hterature shows that
an infensive review of the mammoths is very desir
able. At present there is no agreement on generie
pames that should be applied {e.g. Slaughter,
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Foune 13, Swulodon of, californicus, lingual view of
left O3, LACK 18213, Costeau Pit, Loc, $8512%, Line
beneath fgure represents 10 mm.

1966: 79; Webb, 1987; 10; Mibbard and Dialguest,
1866: 223, Of the many specific names assigned
to the mammoths probably only a few are valid,
as & single tooth mey commonly show characters
of two and possibly more speciss. Memmeth teeth
from Costeau Pit {Fig. 14) and Rancho La Bres
transeend characters glven for both A4 columbi
and M, fmperaior {Leidy), This is best typified by
third molars.

Some supposed disgpostic features separsting
Marvnuthus imperaror from M. columbi {(Fal
coner, 1863: 43.52; FLeidy, 1E58bh: 29; Osborn,
189472 10741077 are crenulation of enamel
ridges, thickness of enarnel plates, number of ridge
plates per given distance, total ridge-plate count
and dentingl expansion st the ooclusal center of
the ridgs plates, The crenvlation of enamel is guite
varizble, at times even in a single tooth, Thick
enamel plates are given as a character in the de-
seription of the type of each species {Leidy, 1838
2% and Falconer, 1863: 453, The number of ridge
plates per given distance (usually 100 mm) is
problematical; this is becanse the nomber will vary
significantly depending upon which pant of the

Fouse 14, Mammuthus columbi, occlusal view of maundible, LACM 18677, Costean Pit, Loc
$512%, Line beneath fgurs represents §0 mum.
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tooth is measured. Commeondy, the repion of the
tooth measured is not stated by the suthor, The
ridge-plate formula for M3/ as pointed out by
Savage (1951: 237) is nondistinotive in 8 separa-
tion of these speciss, Expansion of dentine af the
occiusal center of a vidge plate can be faint or dis-
tinct in both types.

Since the characlers proposed {o separate B
cofumbi from M. bnperator are evidenddy not
diagnostic, it appears that only a single species by
represented, If this i substantiated, M. cofumbi
{Faleoner, 18573 would bave priority, Individual
variation, age and sex differences might account
for all the variability observed in these two species,
This possibility has been suggested by E. Gunther
{1967, personal communication) and by 8 Olsen
{1967, personal communication). Falconer {1863
&7} indicated that M. columdi and M. Imperaior
wers one species; and Leidy {1869 254.253) re-
garded his own type of M. impergror as being con-
specific with AL, cofumbi,

Al the Costean marnmoths seem referable to
Mammuthur columbi. Those from Rancho La Brea
apparently should all be placed in this species, too,
rather than in both M. coluwmbi and M., imperator
a5 18 the current situation (Stock, 1963 50). Speci-
mens from both deposits display the characters
given for the type of M. coluwmbi,

It was noted during collection of the Coslean
fauna that mammoth bones wers geperally in a
worse state of preservation than those of any other
amimal, In most instances they disintegrated upon
removal (juxiaposed bones of other animals were
often recoverable). That mammoth bones tend to
be poorly preserved may be because of their rela-
tively less dense owter wall,

As also noted in collecting, mammaoth jaw syme-
physes are gquite durable. Identification of this
glement can be importand in establishing & mini-
myurn individual count, I it had not been for more
commplete mammoth jaw specimens, two symphyses
from Costesu Pt would probably not have boen
identified. The weakest points of 2 mammoth jaw
seem to be on either side of the symphysis hust an-
terior to the alveoli, This is where all the breaks
were made in the fossil specimens. The weight of
the jaws when complete with teeth apparently
cased 2 breaking on one or both sides of the syme
physis during transport, leaving it atiached to a
single remus or as an isolated element. This fen-
dency probably applies to voung individuals also,
as a Recent specimen of Flephas (LACM 0-35),
which retains its first deciducus teeth, shows no
trace of a suture at the symphysis, If the entire
Ivwer mandible of ¢ mammeoth is found intact, it
probably is indicative of very Hitle fransport.

Vwe mammoth teeth from Costean Pif warrang
special mention. They are upusual in that the
fransverse diameter b extremely narrow, LACM
FEZ30 i an sstimated 200 mm in greatest antero-
posterior length (the posterior portion is inoom-
pleted and measures 71 mun in greaiest transverse
width, Both messurements were taken along the
oschsal surface. The corresponding measurements
of LACK 1823% are 185 mum {estimate} and &0
mm, Specimen 23230 shows evidence of eleven
plates, specimen 18239 shows eight. However, the
excessive wear on the posterior part of the last
named specimen prevends an scourate determing-
ticn of the plate count, Each plate of this specimen
is not transversely continuous but is divided into
two loops, LACK 25230 sugpests this division in
the anterior six plates, but the posterior ones are
comtinuos., Although both lower testh are unusual
in their narrowness, they are dissimilar snough
from each other to represent possibly two individ-
uals {the teeth were found approximately 25 vards
apart), Both teeth evidently indicate an sboormal
condition and are probably assignable to the one
species of mammoth, Mameushuy columbi, recog-
mized from this site,

Order PERISSODACTYLA
Family BQUIDAR

Eqguus Linnasus

Abundance: 24 individuals, based on upper
cheek teeth (exciuding P2/ and M3/ ). Total num-
bar of specimens, 798, including a complete skoll,
39 skull parts, 464 teeth, 27 jaws, 143 vertebrae,
24 ribs, 12 scapulag, 26 pelves, two humerd, nine
femora, three radii-ulnae, five tbias, five patellae
and 38 foot bones,

Fobiter: Horses are known o inhabit grass-
lands throughout much of the world.

DHscussion: Horse specimens are mors abundant
at Costean than are those of any other large animal.
The quantity of eguid material lends much support
o the supposition that g grassland enviropment
prevailed in the area during the period of de-
position.

Az indicsted above, feeth are numerous, al
thoeugh 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 Bres
horse. The ename! pattern is simple, although in &
few specimens a fosseite exhibits slight to moderate
crenulation. PH caballins are distinod on approx-
imately one-sixth of the teeth, a figure which closely
covresponds to that in the La Brea form. Shapes
of profocones are quite wvariable but, excluding
wrming! and some deciduous teeth, there is always
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Fuowzne 15, Equur, left lower cheek-looth series (P72 to MY inclusive), LACK] 20857, Costean
Pit, Loc, 65128: A, occlusal view; B, labial view. Line beneath figure represents 20 mm,

a distinet heel, The anleroposterior length of the
protocons diminishes with wear and there is usually
a broad, distingt groove along iis lnpual border.

As in the upper cheek teeth, the lowers have a
very simple enamel pattern {ses Fig. 13}, The
metaconid 5 commonly s Hitle larper and more
rounded than the metasiylid which usually pos-
sesses a posterolingually directed angle. The meta-
conid-metastylid groove varles from a wide V.
shape to a broad Ukshape. PU coballinids are
present on a few specimens; these are always single
amd usually not too prominent. The sotoconid
generally paraliels the metaconid in size and shape.
All the abundant posteranial materisl of the horse,
except one vertebra, i3 idemtical o that from
Rancho La Brea.

Although much has been written concerning
Pleistocene horses, 2 great deal of confusion still
pergists, This iz especially true in the case of the
Bancho La Brea horse, Leidy {1865 94) degcribad
2 new species of Eguus, E. occidentalls, on the
bagis of two teeth, Both were reported a8 second
upper molars {third premolars by current vsage);
one came from Tuclumne County, California, and
the other from an aspheill bed in Kemn County,
California.® Leidy in effect regavded these two

A lower molar (M3 was also mentioned in associa-
tion with the second vpper molar from the asphalt
deposit, The few measurements and meager description
that Letdy gave, however, concerned only the upper
tecth,
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teeth from different localities as co-types. However,
Merrigm (1913 413414}, the frst person to refer
the Ranche La Bres horse to Fguwy ovcidenialis
{his identification was based on the simple enamel
patiern and size of the cheek teeth), stated that
Leidy based this species on just the Tuclumne
County specimen. He further said that Leidy later
referred the Kern County material to the type,
Apparently, Gidley (1801 114) was the first per-
son to formally designate a single type from the
two co-types. He selected the Tuolumne specimen
beesuse it had been fgured. Merriam (1913: 410)
indivated two specimens in 2 table of measurements
despite the fact that he recognized just one else-
where in the article {p. 414}, The matter is further
comphicated because he lists one of the types as
an M2/, the other as a P/,

feidy (1869: 267) synonymized &, occidentalis
with his earler named (1R3BY E. excelrus, siating
that the types could not be distinguished, However,
CGidley (1901 p. 115} felt that both species should
be recognized, His reason for separating them was
based almost entirely on geographics]l differences
{E, peeidernsalis from California, E. excelsuy from
Mebraska), He mentioned that E. excelsus had a
slight tendency for greater enamel plications, but
glsewhere in the article it was stated that this is a
variable factor. Later Savage (1951 247} con-
siderad Fguus excelsus a nomen vanon,

Bavage (1951: 244} stated that the La Brea
horse shows 2 remarkable Hkeness to E. occidenialis
but showuld be considered a true caballing as demon-
strated by the character of its deciduous dentition,
Azzarcli (19686 4}, commenting on the horse from
Rancho La Brea, saild that it shows a remarkable
refationship in skull features fo the hippotigrine
zebras. Willoughby (1967, personal communics-
tion}, in his detalled study of the penus Eguws,
assigned the La Brea equid, becapse of Hs very
strong zebrine affinitics, both cranially and post
cranially, t0 a new subgenus, Egquus {Quagpoides),
which includes the living burchelline zebras. He
does not diseuss the validity of retaining the speci-
fic desipnation but follows earlier workers who
have veferred the Rancho Ea Bres horse lo E.
grcidentalis (Merrtam, 1913, Siock, 1983, and
others),

A new geous of equid, dmerbippus, was pro-
posed by Hoffstetter (19303 o include all the
Cuaternary horses of Californis and South Amer-
iva, excluding Mippidion-like forms; (Eguus oveé-
dentolis was renamed Amerhippus ocvidentalis, p.
442 in this article). The only character used by
Hoffstetter to distinguish dmerhippus from Eguus
was the absence of the enamel-Hoed pit or “lake”
in all lower incisors, permanent and deciduous,

I believe this single character does not justify the
erection of a pew genus. Also, according to Quinn
{1857}, the absence of enamellined pits in the
tower incisors, . . . has ocourred In species of
Hippotigriz, Onager and probably Eguer”

The Costeau Pit horse and most others from the
vicinity of the Los Angeles basin are evidently
specifically similar to the one at Rancho La Brea,
And as Savage (1951 2523 has indicated, the La
Brea horse is probably a distinet species. Since the
type of Eguns oceiderialiy is a single woth from
an unkoown deposit, it seems best to relegaie this
species 1o 2 status of nomen dubium. 1t s here
suggesied that, if 2 new species s designated o
include the horse from Rancho La Brea, the type
specimen selected should be that of the best adult
skull and jaws in that collectdon.

EQUIDAYE, (gen. indet)}

Abundonce: One individual, Two specimens, in-
cluding a lower molar, LACM 18846, and 3 par-
tial vertebra, LACKM 18847,

Discnssion: A problematicsl lower molar of a
small equid is present In the Costear fauna, Al
though the posterior edge is missing, there van be
no doubt that it represents 2 smaller horse than the
characteristic one from the fossil site (Fig 16},
The estimated greatest anteroposterior length is
21,0 mm and the transverse width i 13,1 mm. A
simple enpamel pattern is evigeed., The metaconid-
metastylid groove is very shallow and presents a
wide Veoutling, The metaconid and metastylid are
subequal, with the latter s little smaller and slightly
angular., The hypoflexid extends nearly to the
metaconid-metastylid isthmus {this character was
found w0 be highly variable in comparative
material}.

Eguus conversidens Owen apparently represents

the smallest Morth American species of this genus
{Hibbard, 1980: 181, synonyvmized E. Hrtoralis
Hay and E. francisef Hay with E. conversidens}.
The Costeau tooth was compared with the abun-
dant material of this species from Ssn Josecito
“ave in Mexico, While it compares favorably in
anteroposterior length o the San Josecito leeth,
the transverse width iz less than the smallest of
these by 2.0 mm {stream abrasion has worn some
of the outer margin on the Costeau tooth, how-
every, Une other difference between the two types
is a much more angolar metastylid in all £ con-
versidens specimens seen, To date no F. conversi-
dens has been reported from California, although
it may be present in some of the State’s cave de-
posits, (Downs of al, 193%: 8-11; and Sinclaly,
1904 213,

The Costean molar has slightly thicker enams}
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Fioune 18, Small equid, right lower molar, LACM
18848, Costean Pit, Loe. 85128 A, occhusal view; B,
Jabial view. Line bensath figure represents 10 mum.

on the Iabial border and the metaconid-metastylid
groove is less pronounced but otherwise # abo
closely resembles specimens of Namnippus. This
genus has been recorded in the Pliocene {(Claren-
donian) of southeentral California (Stirton, 1940;
186} but never in the state’s Pleistocene deposits.

As mentioned previcusly, the tooth is water
worn, It is therefore possible that the specimen was
redeposited from older sediments. Only marine
beds are exposed around the perimeter of the
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Costean area bui 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 fauna,
This specimen may belong to the same type of
sguid as represented by the small tooth, Some
stream wear is evident on this veriebra also but it
does not excesd that seen on numerous other speci-
mens from the site.

Order ARTIODACTYLA
Family CAMELIDAE
Camelops of. hesternus {Leidy)

Abundance: Three individuals, bazed on size of
clements. 38 specimens, including one maxillary
fragment, five teeth, 19 vertebras, one scapula
fragment, six pelvic fragments, one incomplete
humerus, femur, radius-uina and tibia, 2 malleoclus,
a scaphoid and e proximal phalanx,

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

Disewssion: Camel specimens from Costean Pit
were compared with those from Rancho La Bres,
MoeKittrick and other faunas, mostly from Cali~
fornia, They apparently agree with Camelops
festernus from these localities as no significant
differences were observed in any element. Accord-
ing to Webb (1985: 1), C. hesternus is near the
upper size limit for the genus, One lumbar vertebra,
LACM 18881, from Costeau is slightly longer
{greatest anteroposterior length of centrum 87
mm} than any of the comparative vertebrae. Since
fumbar vertebrae are not sbundant in the collee-
tions of the Los Asngeles County Museum of
Matural History and the size difference is small, it
is probable that the Costeau element les within the
size lmits of the species,

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

Tanupolama Stock

Abundance: One individual. Three specimens,
including a premolar fragment, LACM 18018, an
uniciform, LACM 19008, and a proximal phalanx,
LACM 132258,

Hobitar: Probably open shrub and grassland,
based on associsted faunas {eg, MeKidrick
fauna; see Schulte, 1938},

Escussion: Tanupolama remains seem nowhers
to be abundant except at the MeKittrick deposits
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where the genotypic species, Tanupolama stevensi
was selected {Stock, 1928). Since the total fauna at
this locality suggests a prassland environment
{Schultz, 1938) and as Tanupolomea is abundant
there, it might be surmised that this camel was
principally a grazing form, Ifs teeth, too, reflect a
grazing habit, Caution should be vsed in jndging
an animal o be a grazing or browsing form on the
basis of teeth slone, however. Estes’” {1967} study
of living antelopes in Africa shows that two closely
related species, Gozella gramti and G, thomsonii,
have different ecological requirements. The former
is chiefly a browser, the latter a grazer. Yet, as
would be expected, the dentitions of these two
spacies are nearly identical; both have hypsodont
molars.

Only three gensra of camels are currently recog-
nized {Webh, 1965} from post-Blancan deposits in
Morth America: Tanupolama, Camelops and Ti-
tanofyiopus (a fourth type, slender and extremely
fong-limbed, from the ¥Vallecito fauna of southern
California Is as yet unreporied in the literature}.
The Costeau specimens resemble Tonupolama and
differ from other genera of camels in thelr much
more slender build and smaller size,

Family of, CERVIEAR

One ungual phalags, LACM 19011, is present i
the Costeau fauna that could belong to a cervid
about the size of a small Odoecoilens {greatest an-
teroposterior length, 30,4 mm, greatest transverse
width, 02.5 mm, greatest dorsoventral height, 16,7
mm). This specimen resembles Odocoilens more
than Terrameryx or Antifocapra in ity relatively
narrow dorsoventral dimension. It greaily exceeds
Capromeryx in overall size,

As the ungual phalanx in cervids and antilo-
caprids is evidently not a diagnostic clement, the
identification of the Costean specimen will have
to remain in doubt,

Family ANTILOCAPRIDAE
Sepromeryr Matthew

Abundance: Two individuals, based on stage of
tooth wear; an M1/, LACM 18012, and an M/3
{Fig. 173, LACM 19013,

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

*Hibbard and Dalguest (19682: 88} proposed synonomy
for Tanupolama stevensi with T, macrocephale, How-
gver, Webb (1968 34-35) in his work on Pleistocene
camels recognized sach as a distinet species.

Fwourg 17, Capromeryy, right M/3, LACM 19013,
Costean P, Loc, §5129: A, occlusal view; B, hngual
visw, Ling beneath figure repressanis 18 mm.

antilocaprid probably occupled open sage and
grassland regions.

Dizcussion: A study of the various types of
antilocaprids shows that teeth are not diagnestic
in distinguishing species and, in some instances,
even genera. This view is supported by Stirton
{1932 48-51), Colbert and Chaffee {193%: 8},
Savage (1951: 273} and others. Consegquently,
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 the genus Freameryy was proposed by
Furlong (1946 137) for the tiny antilocaprid
from Rancho La Brea, it seems most likely that it
is synonymous with the sarlier deseribed Capro-
meryx {Matthew, 1902: 318}, This opinion has
also been expressed by Schuliz and Stout {1948:
5663, Hibbard and Tayvior (1960: 188-189) and
D E. Savage (1985, personal communication}.
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Both Costean spocimens show only a slight
amoiunt of wear on the occlusal surface; M3
{LACM 19013) shows the most. The greatest
anteroposterior diameter on the occlusal surface of
this tooth &8 15.6 mm; the M1/ {(LACM 18012}
measures 09.6 mm for this same dimeosion. The
greatest transverse width at the occlusal surface is
B3, 05.5 mm and M1/, 06.0 mm,

Family BOVIDAE
Bigon Smith

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

Dizcussion: Two species of Bivon exist in the
Costeau fauna, Bison letifrons and Bison antiguus.
To my konowledge, there is but one other report of
the joint association of these genera in one faupa
{Miller, 1968}, Most of the specimens from Cos-
teau Pit are assignable to B latifrons, a number are
specifically indeterminate (mostly fragments), and
a few belong to B. antiguus, The descriptions as
well as the measurements of the material (Figs. 44~
127 and Tables 2-15} show that B. latifrons can be
distinguished from B, gnriguus in most, but not
all; posteranial elements,

The Biron specimens from Costean PH were
compared with the known North American species
of this genus. 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 Mustratons 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 Musesum of Paleontology at the University
of California,

In comparing species of Bison it was discovered
that 8. chaneyi {Cook) does not differ significantly
from B. allend {Marsh). This was first soted by
Dralquest (1957: 350-351). Skipner and XKaisen
{1947 197-198) use the first-named species as the
subgenotype of Biron (Platycerobiron} chaneyi, As
Palguest pointed out, when the descriptions and
discussions of B, alleni and B. chaneyi are com~
pared, there i Hitle distinction left. As 1 have
found, of the measurements given by Skinner and
Kaisen for B, gllend (1947 184) and B. chaneyi
{1947: 198} only two, spread of born-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, afleni is just a
single horn-core. The specimens referred fo this
species have a preater hornecore spread than B
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chaneyi but the difference is olight (Bison alleni
minimum spread, 1100 mm; spread of the holotype
of B, chaneyi, 1071 mm}. Also, only five specimens
of B. alleni ave used in comparison. The second
of the two measorements 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 15 found
to be only a little larger than B. chaneyi (B, allend
minimum distance, 334 mm; distance in holotyps
of 8. chaneyi, 325 mm). Skinner and Kaisen
{1947 199} state that one of the major characters
separating these two species is the much greater
dorsoventral compression of the horn-cores of B,
chanevi, However, their fgures show {p. 184-198)
that this compression is greater in some specimens
of B. alleni than in the holotype of 8. chaneyif The
geagraphic range of species given by Skinner and
Kaisen {(1947: 134} shows that the holotype of
B. chaneyi, which is from northern Texas, is very
close to the southern rangs of B. aliend, which is
from souwthern Oklahoma. These authors indicate
that the two species were contemporaneous, Addi-
tional specimens have besn referred to B, chaneyd
by Hibbard and Villa {(1950; 245), Hibbard
{1955; 7475}, Slaughter and MeChre (1965
412} and Slaughter {1966: 86).

¥t appears quite doubtful that Bison chaneyi
should be recognized as a separaie species. I regard
it as a synonym of B, allent.

Bison Intifrons {(Harlan)

Abundance: Five individuals, based on the
saventh cervical vertebra. 134 specimens, including
one incomplete skull, 12 incomplets horn-gores,
thres mandibles, 68 vertebrae, two sacra, four
seapulag, two humerd, 8ve radii, two proximal ends
of ulnae, three femora, four tibias, six metapodials
and 24 foot elemems. Teeth are not used in de-
termining the minimum nsumber of individuals at
the species Jevel because it was found that those of
B, latifrons and B, antiguus usually could not be
differentiated with certainty. However, since the
great majority of elemenis are referable to the
former species, it is very probable that the teeth
are also,

Habitar: Based on the habitat of the living bison,
B, Iatifrons vccopled grassland areas,

Diseussion: The presence of B, latifrons &t
Costean marks the second occurrence of this
species in southern California. It has previcusly
been identified at Rancho La Brea (Wyman, 1926:
32 and Miler, 1968: 4). The Costeau assemblage
represents the largest sample of this species re-
ported from a single locality. Unreported deposits
from sediments arcund American Falls reservoir
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in Idabo may contain more, but both B, aflend and
B. latifrons ocour and are undifferentiated post-
cranially (M. Hopkins, 1968, personal communi-
cation}. Bison latifrons is also rarely associated
with as large a number of species of other mamroals
as oceurs at Costeau Pit.

Recognition of Bison latifrons in the Costeau
faung i based primarily on hornecores, the chief
means for distinguishing species of Bison {(Skioner
and Kaisen, 1947: 132}, and secondarily on the
vory large size of the elements. The Jargest horn-
core fragment {LACM 13461, Fig. 18) represents
a section of which some of the tip and much of the
base ars lacking, It measures 560 mm along the
lower curve and the vertical and frangverse diam-
eters at the broken basal section are 115 and
118 men respectively; the basal ciroumference is
370 mun, 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-
cellous bone is present, sec Figs. 18 and 1%) and
by the cstimated dizmeter of specimen LACM
16060 {Fig. 18). This last mentioned specimen is
a basal fragment of 2 horo-core with a projected
circumference of 43¢ mm. This measurement
agrees very closely with the one given by Skinner
and Kaisen {1947: 203} for the average B, lat-
frony {listed at 481 mm).

Specimen LACM 15461 was compared with a
cast of Bison levifrons from Flordda (UF 2283%
which represents a broken male skull with both
hornecores. It cannot be distinguished from a horn-
core section of this cast. A similar dorsal Sattening
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).

Fioure 18, Bison fafifrons, horn core, LACM 13481, Costsau Pi, Lo, $512%, Line beneath

figurs represents 60 mm,
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Foure 19, Bison latifrons, homn core, LACM 16080,
Costean Pit, Lo, 85129 A, sxternal view of base; B,
internal view of base. Line beneath figure represents
&0 mm,

The hom-cores from Costean are not referable
to Bison crassicorniy (Richardson) as LACM
13461 has a minimum restored length along ifs
upper curve of 860 mm. B, crassicorsds has an
average length for this same measurement of 409
miun; s maximum is 6§10 mm (Skinner and Kaisen,
1847: 188}, This species is koown only from
. Alasks and northwest Canada, although there Is &
possibility of the occurrence of one specimen in
Massachusetts {(Romer, 1931: 230}, B, aflens,
which s second in size of horn-cores to B, letifrons,
has an average length of horn-core along the upper
curve of 361 mm and 3 maximum of 720 mm
{Skionner and Kaisen, 1947 184}. Even though the
extreme tip of the hovo-core of the largest Costeau
specimen is missing, it still is not as blunt as the tips
in Bison elleni. The unrestored length of LACM
15461 from Costean Pit exceeds that of the re-
maining species of Bison,

A posterior portion of a skull from Costeau con-
taining the basal section of the left horn-core,
LACM 19035, apparently represents a relatively
small female as evidenced by its lack of massive-
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ness, slight protubsrance of orbits, smooth surfaces
and lack of a distinet horn-core burr or deep horn-
core striations, Complete fusion of sutures demon-
strates that this specimen i3 an adult, Is left
horp-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 i 322 mm. The transverse diamster at
the base of this core is 100 mum and its vertical
diameter is 93 mm. The width of the cranium be-
tween horpecores and orbits &5 275 mm, This in~
complete female skull was compared with all the
female and male skulls of Bison antiguus from the
Rancho La Brea collection at the Los Angeles
County Museum of Natural History, While it s
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-corss are depressed and
the tips either do not rise above the plane of the
frontals or else exceed them but little. The Costean
specimen has a core that is not depressed and ex-
tends 60 mm above the plane of the frontals befors
the break, At this point the circumference is greater
than the largest Bison entiguur males, If the horn-
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
e much greater than in 8. antiguus. 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
{TANSVETSS.

Skinner and Kaisen (1947 206) state that no
female skulls of Bison larifrons are known; subse-
gueni literature also does not indicate any females
of this species. It is possible that the incomplete
female skull recorded at Costesu represents this
species, although it 18 unexpectedly small, It is
doubtful, however, that no female skolls have been
found, as this sex outnumbers the males in lving
herds of Bison {(Palmer, 1954: 310}, And in the
Bancho La Brea collection {(LACM) there are 27
female skulls but only 11 males, Possibly female
skulls of B, ladifrons have been misidentified.

The incomplete female skull from the Costean
gite is thought possibly o be Bison latifrons on the
basis of the identified associated male specimens
and the marked dissimilarity o either fomale or
male B, antiguns skulls, Since fossil species of &i-
son are based on male skulls, # is not possible o
identify this specimen with certainty, However, it
seems very doubtful that three species of Bison
would coexist in a single, temporally restricted de-
posit. Gecurrence of two species of this genus in
ong deposit is rave,
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Sipce identified postoranial slements of Bion
fatifroms are so uncommon, i seems advisable to
include here descriptions of a8 meny as possible in
addition o detailed measurements {Figs, 44-127
god Tables 2-15). Specimens of Bison emtiquus
from Rancho La Bres are used for a comparison
and detailed messurements of them ars also ine
chuded (although only adulf specimens are repra-
sented in the messurements, it was observed that
most of the Bison material in the Musenm's colr
lection is juvenile}. Also, the few B. lotifrons speci-
mens from Rancho La Bres arg included,

Adas: Four atlas vertebrae have been recovered
from Costeau, one complete, LACM 15218, one
nearly complete, LACM 18284, and two fragmen-
tal, LACK 15438 and 18333, Ope complete speci-
men ocours in the Rancho La Brea fauns, LACM
Y ORIV, .

Bison latifrons atlases are disproportionately
large as are the cervicals in general. This is evi-
dently in response to the greafer need for muscle
attachments o support the very heavy head. Al
though the structure is penerally as in B. antiguus,
it differs in possessing posteriorly expended wings
which present & trapezoidal rather than » rectangu-
lar form (dorsal and vestral view), This element iz
more rugose in the larger species and the dorsal
andd ventral tubercles are usually much more pro-
nounced,

Axie: Two specimens are present in the Costean
faura, LACM 18334 and 18335, One complete axis
iz present in the Rancho La Brea fauna, LACM
Y 6734,

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

Seventh cervical vertebra: Five specimens, LACM
18375-18378, and one from s private collection,
have been recovered from the ares of study. Two
have complete neural spines (LACM 18375, 334
mm in greatest length of spine; the specimen
from a private collection, about 340 mm long).
Surprisingly, they are not as long as those on the
distinetly smaller vertebrae of Biron antiguis. Al
though no anterior thoracie verlebrae from Cog-
tean have complete neural spines, it appears from
the parts present that they, too, would not be as
long as similar eloments in B, antiguus. Yander-
Hoof (1342 11} wdentified a third or fourth tho-
racic vertebra from northern California as belong-
ing to B, katifrons. He gave the measurement of the
complets neural spine as 685 mm, which is notice-
ably shorter than several observed in correspond-

ing clements of B, antiguus, several of which io the
Rancho La Bres fauna averaged about 800 .
The reality of shorter neural spines in the shoulder
region indicates o lesser hump for B, latifrony than
for B. antiguus.

The general appearance of the seventh corvieal,
along with other anterior vertebrae, offers a mark-
edly more massive structure than a comparable
element in B, antiguus, A relatively greater rugosity
is again noted on the neural spine for the larger
species.

Fifth flase} lumbar vertebra: Two specimens,
both nearly complete, are present in the fauna,
LACH 18580 and 18381,

As in other lumbar and in posterior thoracic
veriebrae, there is a size overlap between the two
species of Bivon. However, B. favifrons is larger in
average size, The ffth lumbar {as well as other
posterior vertebras) is noticeably less rugose thap
are anterfor vertebrae and s similar in fexiure to
the corresponding cloment in B, onflguus. I can
be seen in Figs. 76-81 that this bone is mors varia-
ble than the other ones measured.

Svapula; Thres proximal sections of scapulae
have been recovered, LACM 18582, and two from
a private collection. One s also present in the
Rancho La Brea collection, LACM Y &738.

Available material suggests no overlap in zize
between the two present species of Biron. The rels-
tive proportions of this bone are apparently the
same, howsver,

Humerus: Une complete element, LAUM 15217,
and one fragment, LACH 19036, have been ol
lected. One specimen from Hancho La Brea proba-
bly is assignable to B, lavifrons,

The configuration of this bone appears fo be
identical with that in B, entigues, disregarding ifs
greater rugosity, Howewver, ifs size disthoctly ex-
ceeds the humerl in that species.

Redins: Two complete specimens, LACM 15221
and 18638, and two incomplete ones, LACM 18839
amd 18640, exist in the fauna,

As was troe of the humerus, the radius differs
from that of the smaller species by its distinetly
larger size and greater rugosity. One measurement,
least anteroposterior width of shaft (Table 93, in-
dicates a slight size overlap between the two species.

Metacorpal: A single complete bone, private
collection, and a distal fragment, LACM 18570,
exist i the fauna,

The limited evidence of this bong suggests that
it is only slightly longer than the corresponding
one of Biren antiguns. Seemingly the biggest differ-
ence between the species exisis in the greater shaft
width of B, latifrons (Table 10},

Femur: Five incomplete femors have been re-
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covered, LACM 18416-18418, 19057, and one in
a private collection,

The lesser trochanter is move proncunced than
in 8. antiguus but the overall size and the rugosity
are similar in the two types, Although no complete
fermur s present in the Costean fauna, the available
measurements (Table 11} suggest that this bone
is not appreciably lonper than the femur of the
smaller species.

Tibia: There are thres incomplete specimens
from the fauns, LACM 15216, 18422 and 18423,

The tibia, ke the fomur, does not appear fo be
much larger in B lerifrons. Bvidently, 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 18483, probably repre-
semts a juvenile and is not incloded in the measure-
ments {Table 13},

This clement, like the others of the posterior
timb, is not much larger than astragali of B, an-
tigrus. Some overlapping in size occurs between
the two types. The greatest difference between them
appears to be the relatively thicker {(anteropos-
teriorly) astragalus of Bion letifrons.

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

The length of the complete metatarsal is very
tittle longer than the average noted for B, anviguus
in the Rancho La Brea fauna (275 mm as com-
pared to 272 mm}. The greatest difference between
species is the greater mediclateral width of B
fatifrony metatarsals,

Unpual phalanx: A single complete hoof, LACM
18222, is all that has been recovered, It is notice-
ably larger than any of the ungual phalanges seen
of B, antiguus but it is of similar proportions,

As the anterior posteranial elements of all the
bison from Costean and Rancho La Brea fell into
two distinet, nonoverlapping groups, it is assumed
that all but three specimens from the former local
ity are referable to Bison fevifrons on the basis of
their much larger size. However, since there is
some size overlap in the posterior elements, there
could conceivably be additional specimens in the
Costeau fauna that represent B antiguus, Because
of the extremely high ratio of B. latifrons material
to that of B, anmtiguns in the easily separable an-
terior elements, T believe that unrecognized remaing
of the latter species in the faupa are rare. The
relatively greater mediclateral width of posterior
Himb clements also helps to distinguish the hind-
guarters of the two species,

The available data indicate that in life Bison
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dasifrony was distinctly more massive and taller
than B, wentiquuy in the foreguarters but only
slightly 50 in the hindquarters, suggesting an animal
of somewhat different proportions. This difference
in proportions might have been minimized, though,
by the presumably higher bump in Bison antiguus.
It is generally assumed that B, larifrons was the
largest bison to have lived (Skinner and Kaisen,
1547 2083, Although this may be true, there is a
definite possibility that another type was largern
The measurements given by Skinner and Kaisen
{1947 134} of an assemblage of metacarpals and
metatarsals, mostly belonging to Bison crassicornis,
include many that are larger than those recorded
here of B, larifrons. Among domestic cattle the
Texas Longhorn has by far the greatest horn spread,
yet it is not the largest form. This may also apply
{0 Bison latifrons.

Bison antiguus {Leidy)

Abundance: One individual, Four specimens,
including a horn-core, LACM 1905, an anterior
thoracic vertebra, LACM 180359, a proximal end
of a scapuda, LACM 18583, and a second phalanx,
LACH 186BC.

Habirar: Probably grassland as indicated by the
living bison and associated animals in fossil assem-
blages.

Dseussion: Presence of Bison antiguus in the
Costeau fauna is demonstrated by 2 major portion
of a horn-core {Fig. 20}, It measures 240 mm
along the upper curve from $p to broken base,
The circumference at the basal break is estimated
at 260 mm. As indicated by the internal bony
structure here, the bresk occcwrred not far from
the basal burr.

The incomplete horn-core exceeds living bison
in size and differs from the other two species of
Bisen which have comparable-sized horn-cores, 8.
ovcidentalis Lucas and B. precccidentalis Skinner
and Kaisen, by lack of any twisting. 8. preocciden-
talis s known only from Alaska and B, oceidensalis
is not positively known in California (Skinper and
Kaisen, 1947: 173, mention a single possible oc-
currence}. The Costean specimen, probably & male
as demonstrated by ifs size and configuration, was
compared to all available B. antiguus horn-cores
and found to compare favorably with them. It is
not as strongly curved as most specimens observed
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. MNevertheless, they are well within the
timits of variation seen for Bison antiguus,
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Froomre 20, Bison antiguus, horn core, LAUM 12058, Costean Pit, Loc. 65129, Line beneath
fAgure represenis 20 mm.

Age and correlation of the Costeau fauna

Ape: Radiccarbon dates based on wood samples
indicates that the age of the Costesu fauna is greater
than 40,000 vears B.P. {Geochron Laboratories,
Cambridge, bass.}; just how much greater i3 not
known, However, the presence of Bison, as well as
of all the species of small mammals still having
living representatives, indicates a Late Plelstocene
{Rancholabrean) 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 Poes (1954: 57}, Hibbard et al. (1965 313)
and others, Bison larifrons is thought o be indica-
tive of a Kansan age according to Schultz and
FPrankforter {1944 8) and Prescott (1951: 813,
An opposing view is taken by Savage {1851 277y
and Hibbard (1955; 2321} who state that the
presence of bison in MNorth America cannot be
demonstrated before the Late Pleistorene., Several
investigators {Stephens, 1960, Dalquest, 1961, and
Green, 1962) indicate B, lagdfrons bad a probable
chronclogic rapge of Hlincian through Sangamon,
Green (1962: 359) reports “all the avatlable evi-
dence indicates that Bison lgrifrons has a temporal

range from Ilincian through Sangamon.” Dalguest
{1961 77718} arranges the North American bison
inte three groups: pgiant forms, 8, Iletifrons, B
alleni and B. chaneyi; medivm-sized forms, B. an-
tiguus and 8. occidentalis; relatively small form,
B, bisen. According to this author, “the three size
groups seem to be well separated in Hme; glant
forms in the Sangamon, medivm-sized species in
the Wisconsin and the relatively small buffalo in
the Recent.” The ocourrence of Bison latifrons and
B. antiguus in the Rancho La Brea and Costean
faunas demonstrates 2 temporal overlap between
these two species. Thelr joint association in Pit 4
of the frst-mamed favna is dated {unpublished
work currently being done at the UCEA Radio-
carbon laboratory) at 28,000 vears B.P., which
supports the existence of B, latifrons in later Wis-
consin time. A date of 32,000 B.P. for B laifrons
in Idaho has been recorded by Hester (1960},
Radiocarbon dates indicate that the Costeawn favna
is older than the typical deposits of Rancho La Brea
{as shown in Stock, 1963). This suggests that
Bison latifrons, which is very abundant at Costeau
and scarce at Rancho La Bres, was the earlier of
the two species of Biren in the Los Angeles avea
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and probably was displaced by B. antiguus, 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. Its very scarce but defi-
nite representation occurs in & few deposits in and
adjacent to the Los Angeles basin; Rancho La Brea
{Miller, 1968), Newport Beach snd San Pedro,
Bach ocourrence 18 represented by s date in excess
of 40,000 vears {Costeau Pit, in this report; Rancho
La Brea (Pit 9}, Berger and Libby (1966 492);
San Pedro {Palos Verdes Formation and squivalent
beds at Mewport Heach). Fanale and Schasffer
{1965: 314} and unpublished reporis). Possibly
Tanupolema might have been absent in the Los
Angeles area during the Late Wisconsin, However,
this genus is present st the McKitirick deposits
(Btock, 1928, Manix Lake beds (G, Jelfersom,
1967, personal communication) and at Maricopa
{J. R. Macdonald, 1967: 38} where radiocarbon
dates indicate a Late Wisconsin age (MeKinrick,
Berger and Libby, 1966: 492; Maunix Lake beds,
Fergusson and Libby, 1962: 113, and Maricops,
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 Panupolama
in and around the Los Angeles basin. [t is probable
that displacement does not occnr simultanecusly
over a widespread area but is accomplished in sec-
tions, thus giving a possible explanation why Tanu-
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 Costean (Figs. 128-155, Ta-
bles 16-19}) as compared fo those from Rancho
Ea Brea, suggests a time difference between the
two deposits, the former being older,

Presence of Notiosorex crawfordi in the Costean
fauna could conceivably have an important {em-
poral significance. According to Hibbard and
Taylor (1960 158) the geologic range of this
species is Sangamon o Recenl. Felis concolor s
also reported as having a geologic range of San-
gamon to Recent according to the above authors
{1960 182},

Mo faunal element in the Costeau fauns scems
to prohibit an ape assignment of Late Plelsiccene.

Correlation: The Costeau fauna seams {o com-
pare temporally most favorably with the faonas of
Jinglebob and Cragin Quarry in Xansas, It also
shows some similerity to the Doby Springs fauna
of Oklahoma, the Mt Scott fauna of Kansas and
the earlier deposits at Rancho La Brea. A site near
Danville, California (UCMP V 34063, could be
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correlative, with the presence of Bison ladifrons,
Mammuthus of, columbi and Eguus sp. {Savage,
1551 282}, But this fauna is too Hmited for mean-
ingful comparison,

The Cragin Quarry and Jinglebob faunas of the
Meade basin in Kansas have been assigned 2 San-
gamon age by Hibbard and Taylor (19603 73, The
combined faunas are very similar to the one at
Costeau, The joint occurrence of Sison latifrons,
Notipsorex crawfordi, Felis concolor, Tanepolama
and other genera in all these localities seems sip-
nificant. Although only testh of Paramylodon har-
lani ocour gt Cragin Quarey, two tibise 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 Pare-
mylodon harland 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 cof latifrons, they differ from the
Costean fauna in not containing Notosorex, Fells
concolor, Bison antiguus and several other genera,

Although the Ranche La Brea fauna is very
similar {Table 1} to that at Costeau, it appears
temporalily significant that Bison levifrons is rare
while 8. aentiguur is common, Just the opposite is
troe of the Costeau fauna. Based on all the above
gvidence, the Costeau fauna is probably Sangamon
or Barly Wisconsin in age.

Late Pleisiocene climate and environment
at Costeau

Climate: Presence of the pond turtle Clenumys
and the muskrat Ondasra is very suggestive of
perennial streams in the Costeau ares during the
Late Pleistocens. The large mammals would also
require perennial water from some source. Accord-
ing to Hibbard and Taylor (1880: 183) the Colum-
bian mammoth needed a habitat with permanent
water in the streams. Notiosorex crawfordi, Di-
podormys, Sylvilagus audubonii, Perognathus cali-
fornicus, Onemidophorus and the desert torioise
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 semiarid
regions where perennial streams exist. The Los
Angeles basin and vicinity which are counsidered
semiarid, possessed perennial streams during the
early settlement of the area, An increasing popula-
tion soon depleted local water supplies, causing
previous ever-HSowing rivers (e.g., Los Angeles, San
Gabrigl and Santa Apa rivers) to become ephem-
eral {Weymouth, 1939: 8-11). If human consump-
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tion of water In the srea ceased, the streams
undoubtedly would flow throughout the year again,
as the sarliest rainfall records (Weymouth, 1939
11} show vearly precipitations similar to those ag
present, Therefore, the climate during the deposi-
tion of the Costeau beds was probably very similar
o that today.

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

All herbivorous constituents of the Costeau favuna
are gither exclusively grassland forms {e.g., Speo-
iybe, Microtus, Equus and Bison) or else include
prasslands as probable or possible babitats {e.g,
Lophortyx, Lepus, Sylvilagus, Chellus, Perogng-
thus, Reithrodonromys and others). Typical brows-
ers such as peccary, tapir, 7deer, mastodon and
megalonychid ground sloths are conspicuously ab-
sent. Since the entive fauns represents a grassland
environment {18, no distal commundty suggesting
different environmenial requirements is present),
this condition must have been widespread. It possi-
bly prevailed over the entire area from the foot of
the Santa Ana Mountains to the sea.

MNewrort Bay Mesa
CGeneral Statement

Two vertebrate faunas are recognized in the vi.
cinity of Upper Newport Bay. One is adizcent to
its easternmost extension, LACM Loe, 1066 {alse
known as LACM Invertebrate Locality 68), and
the other, LACM Loc. 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
1o the above mentioned sites necessitate their being
listed in the section on miscellanecus localities.
While the two major MNewport Bay Mesa faunas
may be one, there Is as vet insafficient evidence to
unite them,

The area avound and including locality 1066
has been extensively reworked in recent years by
earth moving equipment for various constriuction
purposes, Farth has been removed and 81 added,
so that the original collecting site no longer exists,
Locality 10867, a highway road cut, has been de-
stroved by recent road widening. A recent search
in the area has fatled to yield additional vertehrates,

Stratigraphy

G P Kanakoff (1887, personal communication)

whe collected many of the vertebrates in addition
to numerous invertebrates at LACM Loc. 1066
stated that both fossil groups jointly occurred in
flatlying sands and gravels of the Palos Verdes
Sand, near the base of a raving 14 to 18 feet be-
neath the land surface. Tributary gullies abo
vielded vertebrate and invertebrate fossils at this
depth.

The geclogy and invertebrate paleontology of
this sitc bave been discussed by Kanakoff and
Emerson {1939} and that of the general area by
several other investigators {e.g, Armold, 1903
Bruff, 1946; and Poland et al, 1956). Although
Howard {1848, 1955, 1958 and 1964) made a
detailed study of the birds from locality 1066, only
passing mention has been given o the mammals
{Lance, 1948; and Savage, Downs and Poe, 1934},

T, Downs {1952-1957, field notes, and 1967,
personal communication}) has stated that the bulk
of the fauna from LACM Loc, 1087, 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 further
reported that the fossils were recovered from thin
lenses of sand and argillacecus 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 fest
for the major assemblage, Although a2 majority of
the sediments were listed as buff in color, many of
the small mammals were collected from dark bands.
A few specimens representing large veriebrates
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 terrestrinl animals above this layer indi-
cate a Late Quaternary marine transgression at
MNewport Bay, In the scuthern portion of the ex-
posed sediments an angolar unconformity s in
evidence, The inclined beds have an apparent fen
degree dip t¢ the north and are composed largely
of silts and sands that have the same peneral ap-
pearance a3 the horizontal beds.

Preservation and Method of Fossil Recovery

Most of the bones collected at LACM Loc, 1066
show evidence of permineralization. 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




1870 PLEISTOUENE 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 using standard digging tools. Many
of the smaller fossils were recovered by sifting dvy
matrix through screens,

An extreme abundance {tens of thousands) of
fossils were recovered from the small veriebrate
pocket at LACM Loc, 1067, For this reason only
cranial material, exclusive of isolated teeth, was
critically examived. This favoa would lend itself
well to a detailed population study which is, how-
ever, bevond the scope of the present paper.

The preat concentration of small, diverse verte-
brate fossils, predominantly memmalian, is most
reasonably explained as the result of reworked owl
pellets; the bones were so closely positioned as to
appear matted. These pellets were possibly dropped
in & stream, as shown by the sorting of the enclos-
ing sediments, then deposited in 2 nearby pond.
The distance of stream transport was probably not
great, as the bones show little or no trace of cor-
rasion, "

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 fen miles east-southeast.
Most of them were recovered by screen washing,
although many were obtained by breaking matrix
from the bone,

Systematic Discussion of Fauna

Locality 1068

Class PISCES

A number of unidentified specimens, mostly ver-
tebrae, are indicative of booy fish at this locality,
Some teeth and spines of sharks and rays are also
present,

Class REPTILIA

A single shell fragment, LACM 20542, repre-
senting a large turtle, i3 the only evidence of this
class 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 ave found in coastsl waters of
southern California, Chelonia, the Pacific green
turtle and Carerta, 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 1938). These are: (avia
stellata, Gavia Parctiva, Gavig {mmer, Aechmo-
phorus ocoidentalis, Diomedea albatrus, Puffinus
prizeus, Puffinus Popisthomelas, Fulmaruy glacialis,

Phalacrocorax penicilatus, Moris revana, Brama
Peanadensis, Anser Palbifrons, Aythya valisineria,
Melanitta Pdeglandi, Chendytes lawi, Siercorariug
sp., Larus sp., and Cwiopirophorus inornatus. An
incomplete carpometacarpus of Mancalla evidemly
was reworked from Phocens sediments (Howard
1958 136},

Additional specimens have besn collested that
as yet are unreported. Most of these ave assignable
to previously recognized species but two are not
As identified by Moward, a nearly complete hu-
merus, LACKM 13103, belongs to an aleid (small
auklet or murrelet), and a humerus shaft, LACM
1578, is probably referable to the genus Hallsesrus
{eagle). A few unidentificd passerine specimens
are also present in the fauna,

Class MAMMALIA
Order EDENTATA
Family MEGALONYCHIDAE

Megalonyz of. jefersond (Desmarest)

Abundance: One individual, based on an incom-
plete right jaw, which contains the posteriormost
cheek tooth {private collection; specimen now on
loan to LACM).

Habitar: According to Stock (1923: 23, and
1863: 543, Megalomyx was probably a browsing
form that inbabited wooded areas.

Discussion: The Megalonyx jaw is the only spec-
imen definitely assignable to this genus from the
Newport Bay Mesa fauna, It was compared with
the very limited Megalonyx 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 #s greater
size and lack of latersl and medial grooves on the
teeth. Yertical bony ridges exist in the alveoli of
Nothrovherium jaws that fit these grooves; they of
course are lacking in Megalonyx. Although the
anterior portion of the jaw on the Newport speci-
men 18 missing, the posteriormost portion of the
alveoli for the tusk is present. Mo tusks ogour in
the genus Nothrotherium, The Megalonyx jaw was
compared with and found very similar to M. Jefe
Jersond,

Nothrotherium shastense Sinclair

Abundance: Oupe individual, Three specimens,
including a large portion of a skull, LACM 16395,
an ungual phalany, LACM 1390, and an income
plete caudal vertebra, LACM 20533,

Habitar: According to Martin et al {19861
118-119), Nothrotherium shastense excelled a5 a
browser, ocoupying primarily Sonoran regions, It
was also stated that st least some species of this
genus inhabited mesic forests or savannas,
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Biscussion: The posterior two-thirds of a skull
contrasts with similar cranial pordons of Mega-
lonyx and Paramylodon 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
Nothrotherium shastense from Rancho La Brea.

The greatest heipht of the occiput measured
from the dorsal border of the foramen magnom
is 50 mmy; the greatest width of the cranium, across
the periotics, is 130 mny; and the greatest external
widih of the occipital condyles is 50 mm.

Order LAGOMORPHA
Family LEPORIDAE
Syloflague of. avdubonil (Baird)

A bundance: One individual, based on an isolated
cheek tooth, LACM 20534,

Diseussion: OF the two leporid genera, Lepuy 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 8. andubonil
because of its highly crenulated enamel re-entrants
on the posterior border of the trigonid and on the
anterior border of the talonid. These re-entrants
are usually simple on the cheek teeth of Sylvilagus
bochmard, the only other species of this genus
known from the area.

Urder RODENTIA
Family SCIURIDAR
Citellus of. beecheyi {Richardson}

Abundance: One individual, based on a right,
second upper molar, LACM 20835,

Drigeussion: The tooth is assigned to the species
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/% of this
form from Rancho La Brea and Costean Pit which
are identified as Cirelluy beecheyi.

Family GEOMYIDAE
Thomomys cf. bottae {Eydoux and Cervaig)

Abundance: One individual, Six specimens,
based on cheek teeth and one upper incisor, LACM
203536,

Biscussion: The gopher from Newport Bay Mesa
is tentatively identified as Thomomys botiae on the
basizs of P4/4 configuration and size, previously
discussed, All six testh correspond well with similar
ones of T, dottae from Costean Pit, Ranche La
Brea, and specimens now living in the area, This is
the only pocket gopher recorded, Hving or extinct,
in the vicinity of the Los Angeles basin,

Family HETEROMYIDAE
cf. Perognathus Maximilian

Abundance: One individual, based on a right,
upper incisor, LACM 20537,

PMscussion: On the basis of size, radivs of curva-
ture and position of the groove, the fossil incisor
compares very favorably with specimens of Perog-
nathus, Reithrodomromys is smaller and has a ra-
diug of curvature that is much less. Dipodomys,
which also has single grooved incisors, is distingtly
larger and has a more medially positioned groove
than Perognathus.

This genus is recorded at Costesu and Rancho
L& Brea,

Family CRICETIDAE
Neotoma Say and Ord

Abundance: One individual, based on a right,
upper first molar, LACM 20338,

Discussion: Initial wear stages are evidenced on
this specimen, Indicating a young individual, Of
the recent comparative materisl used, the tooth
most closely resembles a young Neotoma fuscipes.
However, the lngual and labial inflections are a
fittle more open than in that species, as s true of
the specimens from Costeau Pit.

Order CETACEA

Diseussion: Three incomplete vertebrae from
Newport Bay Mesa represent a relatively small
cetacean. Based on limited comparative material
they most closely ressmble the genus Tursiops. One
complete epiphysis i5 evidently from a larger indi-
vidual. This specimen, LACM 20340, is circular
and has a diameter of 63 mm,

Order CARNIVORA
Family CANIDAE
Cands of. dirus {Leidy)

Abundance: One individusal, based on two distal
phalanges, LACK 203538,

PMseussion: The two claws listed shove probably
represent the same individual, They are too large
for a coyote but compare well with a3 moderate-
stzed Canis dirus. Canis lupus, the gray wolf, might
have occurred in southwestern California but it
evidently was very rare {Stock, 1963; 333,

Family MUSTELIDAE
Enhydra lutris {Linnaeus)}

Abundance: One individual, based on the com-
plete crown of the left upper molar, LACM 20341,

Hubitar: The sea otter currently inhabits the
Pacific cosstal area from California north w the
Aleutian Islands. It seems o prefer kelp beds and
rocky shores.
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Diseussion: According to Mitchell (1966: 1897,
fossils of the sea otter are extremely rare; only
twelve bones and one tooth have been reporied
These specimens are known only from San Pedro
and Santa Rosa Dsland in southern California and
from southern Uregon,

The M1/ in sea otlers is a unigue 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 guite dis-
tinet from teeth of any other form, including the
viver otter. The present specimen is identified as
Enbvdra Tutris which is currently the only recog-
nized species for fossil and living sea offers.

Fisure 21, Enhydrae husris, occlusal view of left M1/,
LACM 20541, Newport Beach, Loc, 1066, Line be-
neath figure represents § mm,

Family OTARIIDAE

Disoussion: A few otariid specimens have been
taken from the Newport site; a proximal end of a
radius, LACM 20544, two vertebras, LACM 20348
and 20547, an incomplete calcaneum, LACM
20343, and a complete phalanx, LACM 20543,

Three types of sea lions are known from the
Pleistocene and Recent of southern California:
Arctocephalus philippii {Peters), Eumetopiar fu-
bata (Schreber), and Zalophus californianus {Les-
sont. A. philippii i much smaller than the other
two species and does not approach any of the fos-
sil specimens in size. Although Euwmeropias jubata
males are noticeably larger than those of Sadophus
californianus, many individuals representing these
two species are comparable in size. Posteranial ele-
ments of both are very similar and none of the
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fossil material can be assigned 1o either species
with certainty. The proximal end of the radius i
slightly larger than any £, califernionus radii seen
but it is possibly within the size lmits of this type.

Family PHOCIDAER
Mirounge of. angustivosteis {(Gill}

Abundance: Two individuals, based on size.
Four specimens, including the major portion of an
adult skoll {without dentition), LACM 1877, a
juvenile axis, LACM 1611, an atlas, LACM 4564,
and a cervical vertebra, LACM 4563,

Habirad: The clephant seal prefers warm waters
and sandy beaches throughout its breeding-ground
range, from northern {Pacific} Baje Califoraia to
Afio Nuevo Island of central California {on occa-
sion individuals have been seen 28 far north as
YVancouver Island), Scheffer (1938: 133) states
that prior to extensive hunting by man, this species
ranged from southwest Baja California o Point
Revyes, California,

Biscussion: An adulf elephant seal can be dis-
tinguished from all other phocids by ils vastly
greater size. It is larger than the walrus, The New-
port skull differs from large otariids such as Eume-
topies by having a pronounced depression in the
nasal bones. These bones form a Veshape where
they contact the fronals, with the apex pointing
posteriorly. A Veshape 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 lons than in the seals {includ-
ing Mirounga). The tympanic bulla of the fossil
skull is partly inflated, relatively large and thick-
walled. In otariids # is uninfiated, relatively small
and thin-walled. The fossil skull has a relatively
small posterior lacerate foramen and no median
ridge on the basioccipital, whersas in otariids this
foramen is large and usually a basioccipital ridge
s present. Three Recent skulls of Mirounga an-
pustirosiris, 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. 1. Mitchell {1968, per-
sonal communication), who had previously studied
the Mewport spechmen, stated that it could pos-
sibly belong to the living Southern Hemisphere
species, M. leoning {(a detailed discussion with
illustrations of the above specimen will be made
by Mitchell in 2 forthcoming paper}.

Order PROBOSCIDEA

Diycussion: A proximal end of a scapuls, LACM
20532, and a veriebra fragment, LACM 203548,
are the only specimens of this order from locality
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1066, The scapula fragment represents a juvenils
which compares most clossly 1o a young individual
of the genus Mammue, However, no juvenile man-
moth scapulae were available for comparison, The
vertebra fragment cannot be distinguished from
gither Mamput or Maommthus,

Crder PERISSODACTYEA
Family BQUIDAE
Eguus Linnaeus

Abundance; Three individuals, based on size,
20 specimens, including nine teeth, one metacarpal,
one proximal phalang, 2 calcaneum and an income
plete scapula, rib, pelvis, bumerus, femur, radivs,
metatarsal, and hoof.

Diiscussion: With the exception of one specimen,
all the Mewport eguid material is indistinguishable
from the horse 2t Rancho La Bres and Costeau Pit.
The testh manifest the very simple enamel pattern
as well as the other dental characters previously
discussed for the horses from these localities.
Although the posteranial elements correspond well
te those from Rancho La Bres in details of cone
figuration, they all appear smaller than the esti-
mated average of the La Brea sample.

One specimen, LACM 1359, g metatarsal with
a broken distal end, is much smaller than similar
elements of the La Bres horse. Even though it is
abraded and the distal end is broken, the evidence
indicates i is oot juvenile. OFf the numerous Eguus
metatarsals studied all immature specimens that
even closely approached the present one in size
had a very distinet constriction of the shaft, No
hint of this constriction i present in specimen
1358,

The small Newport metatarsal was compared
with and found similar to the corresponding ele-
ment of Eguur conversidens from San Joseoilo
Cave in Mexico, It measures 46.6 mm in greatest
trapsverse widih at the proximal end and 38.7 mm
in greatest anteroposterior diameter.

Family TAPIRIDAE
Tapirus Brisson

Abundance: One individoal, Four specimens,
including a jaw fragment, LACM 2054%, two in-
complete teeth, LACM 1360 and 1806, and 2 com-
plete proximal phalany, LACM 20550,

Discussion: The specimens were compared 1o
the recent Asian tapir, Tupirus ndicus, the only
cene available for study, They are smaller and the
phalanx {manus, digit three) iz relatively more
stender {greatest length, 112 mun, greatest irans-
verse width af the distal end, 26.2 mum and greatest
transverse width al the proximal end, 310 man),

A8 the comparstive material was so limited, only
a generic designation is given to the Newport
specimens,

Apparently the genus Tapirus includes all tapirs
of the Pleistocene and Recent Epochs in the West-
ern Hemisphere snd possibly the Eastern Hemi-
sphere as well {Simpson, 1943b: 140, recognizes
Megutapiruy of the Asian Plelstocene; however,
Romer, 1966 388, indicates this genus is synony-
mous with Tapires), Taplr material is scarce in
southern California but ¥ has been found st
several localities incloding Bancho La Brea (Stock,
1963 43},

Order ARTIODACTYLA
Family CAMEBELIDAE
Camelops Leidy

Abundonce: Two individuals, based on sze, 13
specimens, including three teeth, three  verie-
brag fragments, one saorwm and six limb bope
frapments.

Dseussion: The size and shape of the present
material indicates the genus Camelops. Although
two specimens, LAUM 20438, the proximal end
of a radius-uing, and LACM 1814, a sacrum, li
within the size variation noted for . hesrernus
from Rancho La Brea, the others are slightly
smaller., Unfortusately the f{ragmental nature of
the fossils does not allow g distinetion to be made
between mature and mmature individuals,

Fanupoloma Stock

Abundance: Une individual, based on a meta-
carpal, LACK 1389,

Divoyssion: The Tanupoloma spocimen from
Mewport Bay Mesa s shightly larger than the cor-
responding slement of the MeKibrick Tanupolama
but not so much so as o consider i beyond the
range of variation for the penus. It was comparsd
to numercus Camelops metapodials, representing
very young o fully adult forms, and was found to
Jiffer from them by being much more slender
{some wvery young Camelops specimens are as
slender, but they have incompletely fused digits
and a different configuration). As both ends of
the metacarpal are broken, only the measurements
for the preatest transverse amd anteroposterior
dinmeters are piven;, these are 37.0 mm and
38,6 mm, respectively.

Family CERVIDAER
Oducoilens of. hemionus {Caton}
Abundance: Ope mndividual, Three specimens,
including the basal section of an antler, LACM
1592, the distal end of a humerus, LACM 20558,
arad g prozimal phalanx, LACM 13872,
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Habirar: The habitat of the blackiail deer i
varied, as it includes coniferous forests, chaparral,
and grasslands with shrub cover,

DHseussion: Bvidently only one species of deer,
Pleistocene and Recent, is koown in southern Caliv
fornia. Odocoilens hemionus. The elk, Cervaus,
ranges as far south as Kern County, California, at
present but the much smaller size of the blacktail
deer allows it to be separated easily from this form,
The three fossil specimens are identical with equive
alent elements of this deer.

Family BOVIDAE
Bison of, latifrons {Harlen)

Abundance: One individual Five specimens,
including two lowsr molars and a fragment of a
premolar, LACM 1591, 20559 and 20560, a meta-
carpal, LACM 1357, and several fragments of a
pelvis, LACM 20581,

Dscussion: Although lack of horp-cores may
prevent unequivocal assignment o Bison lntifrons,
two of the specimens are at least highly suggestive
of this species. Both ends of the metacarpal are
worn but its width and thickness approximae
B. lmifrons more closely than B, antiguus (see
Table 10}, The least anteroposterior shaft thick-
ness measures 36.5 mm and the least fransverse
shaft width is 62.4 mm.

Many specimens of Biron lotifrons and B, an-
riguus possess teeth that are similar in size and
pattern. However, the largest teeth of the former
species do excesd 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 lowsr molar {(M/3). The
anteropasterior length is reported as 48.5 mm, The
same measurement on the Newport M3, which
shows only a moderate stage of wear, is 53,6 mm.
The remaining three specimens are not sufficiently
diagnostic for species determination,

Locality 1067

Class PISCES
A few unidentified fish vertebrae and shark
teeth are present in the fauna. All were evidently
reworked from nearby marine deposits,

Class AMPHIBIA
Order ANURA
Family BUFONIDAR
of, Bufo
The proximal one-half of a humerus, the distal
one-half of a tibio-Bbula and the major portion of
an ilium, LACM 20582, indicate the presence of
a small toad. When comparsd to a limited variety
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of frogs and toads, the present elements most re-
semnbled the genus Bufo. Other anuran elements
undoubtedly would be revealed upon a bone by
bone inspection of the extensive assemblage from
locality 1067,
Order URODELA
Family SALAMANDRIDAE
of. Taricha

A single jaw fragment including 8ve posterior
teeth, LACM 20563, is guestionably assigned to
Taricha. 'The specimen is very similar 1o the uro-
delan recovered from Costeau Pit and shows the
same even breaking st the Hps of the teeth,

According to Stebbins (1968 37}, Taricha is
one of the most common salamanders on the
Pacific Coast at the present time,

Class AVES
Order ANSERIFORMES
Family ANATIDAR
Aythya of. affinie
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 FALCONIFORMES
Family ACCIPITRIDAE
Acctpiter
The only hawk from locality 1067 is repre-
sented by the distal two-thirds of a tarsometatarsus,
LACM 20867, It cannot be separated from Hving
representatives of the genus,

Order GALLIFORMES
Family PHASIANIDAE
Lophortys
A guail s identified at Mewport Bay Mesa on
the evidence of two incomplete humeri, a gorocoid
and a carpometacarpus, LACM 20564,

Order PASSERIFORMES
Family CORVIDAE
Corvus
A carpometacarpus, LACKM 20566, indicates the
presence of crow at the fossil site.

Family ICTERIDAR
Agelatus
The red-winged blackbird is represented by two
carpometacarpt and an ulna, LACM 20585, A few
unidentified passerine elements of smaller fypes
are alsp present in the Newport fauna.

Class MAMMALIA
Order INSECTIVORA
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Family SORICIDAE Discuszion: Of the two species of shrews al |
Sorex ornofus Merriam Mewport, Serex ornaiuy (Fig, 22} and Notlosorex
Abundance: 12 individuals, based on right jaws. ceewfordi (Fig, 23}, the former i3 much more
32 specimens, including jaws and palate fragments,  pumerous, This condition is reversed in the Rancho
LACHKM 20871, _ La Bres fauna., Thog far, only the two above-
Habitat: The oroale shrew inhabits wet meadows  mentioned shrews bave been recorded in the vicin-
and near-siream environments. ity of the Los Angeles basin,

Fioumg 22, Sorex ornatus, medial view of right mandible, LACM 20571, Newport Beach, Loc.
1067, Line beneath figure represents I mm.

Fmure 23, Notesorex crawfordl, medial view of right manditde, LACM 20570, Newpori
Beach, Loc. 1067, Line beneath figore represents 1 mum.
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The Mewport specimens were compared with
several types of shrews, Those that most closely
resemble the fossil species are Sorex cinereus, §.
pacificus, 8, trowbridgel and 8. ornatus, The first
named species is slightly smaller and has relatively
less massive lower cheek testh. S, pacificus is de-
cidedly larger and has rvelatively larger upper
premolars. §. trowbridged is similar in size to the
Mewport species but has larger upper premolars.
Only 8. ornatus compares favorably in all details
with the fossil specimens.

Notiosorex crawfordi {Couss)

A bundance: Four individuals, based on left jaws.
Bight specimens, including jaws and two palate
fragments, LACM 20570,

Dscussion: The desert shrew from MNewport s
identical to the Hving form and to the one re-
sovered at Costean Pit. (For a discussion of this
genus and comparisons with other types, including
Sorex, see page 8.)

Family TALPIDAE
Scapanus lattmenus {Bachman)

Abundance: Une individual Five specimens, in-
cluding the distal ha!f of s humerus, a radiuvs, a
proxima! and medial phalanx and a palmer sesa-
moid, LACM 20839,

Habirge: The California mole prefers damp
porous soils,

Discussion: While other members of the New-
port favne are based on cranial material, only post-
crantal elements of the mole have thus far been
recognized. Just two genera of moles, Newrotrichus
and Scapanus, are presemtly known in California
amd the former is restricted to the northern part
of the siate, The exclusively northern form is
distinctly smaller than all species of Scapanus,
Although the radius i in sufficiently good condi-
tHon for meaningful comparisons, the humerus is
not, The humerus differs from similar elements of
Scapanus fownsendii {Bachman) in its distinetly
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 & orarius True by a slightly
(relativelyy shorter length between the tendonal
graove and the glenoid fossa. In addition the shaft
of the fossil radivs is relatively narrower, How-
ever, the bone does closely resemble 5. lmiimanus
in all the above features. The proximal phalanx,
digit 2, of the Newport specimen is about 18 per
cent shorter than either 5. townsendli or 8. orarius
but it s within the size range of & lusimanns, Ooly
these three species of Scapanus are currently recog-
pized and the Newport material reprosents the first

fossil mole from Pleistocens deposits in southwest-
ern California. §. latimanmes &5 the only species of
mole now lving in southern California.

Order CHIROPTERA
Family VESPERTILIONIDAE
Antrozous pallidus {Le Conte)

Abundence: One individual, based on 2 match-
ing right and left jaw, LACHM 20568,

Habitar: The pallid bat frequents areas which
provide caves and/or rock crevices, It will some-
times roost in irees,

Priscussion: The Newport bat (Fig. 24} was
compared to all forms living in southern Califor-
nia. Of these, Pipistrellus, Myoris and Plecotus are
noticeably smaller than the fossil specimen. The
first genus also differs in possessing an anterolin-
gual accessory cusp on the lower canine and having
a more anteroposteriorly syvmmetrical last pre-
molar, The two latter geoera differ in possessing
three rather than ftwo 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, Fumops is much larper than the
MNewport genus and further differs in the nearly
equal size of il two premolars; the anterior pre-
molar in the fossil jaws is greatly reduced.

Of the specimens used for comparison, only
Lasiurus, Tadaride and Anirozous are of similar
size; Lasiurus cinerens {Palisot de Beauvois) 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 Lasturys, unlike that
of the fossil, has a distinet hypoconid and ento-
conid that are well separated, Some species of
Tadarida are larger than the one from locality
1067 but all possess s relatively larger anterior
premolar and a larger M3 talonid. The jaws of
the MNewport bat cannot be distinguished from
Recent specimens of Antrozous pallidus now living
in southern California. Hall and Kelson (18359
2033 and others have stated that A, bunderi Hib-
bard, the only other species of Antrozous reported
from the United States, is probably a subspecies of
A. pallidus.

The only reference to fossil bats in southwestern
Califorpia is from the McKittrick asphalt deposit,
Schultz {1938) identified the single species recog-
nized there as Anfrozows pallidus.

Order LAGOMORPHA
FPamily LEPORIDAE
Syloflagus bachmani {Waterhouse)

Abundance: Two individuals, based on palates.
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Fioung 24. dntrogens petlides, lateral view of left mandible, LACM 20389, Mewport Beach,
Low. 1067, Line beneath figure represents I mm,

Seven specimens, incloding three palatal frag-
ments, 8 horizontal ramus with dentition and three
isolated teeth, LACM 20572,

Priseussion: 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 &, audubdonii.
Although the genus Sylvilapus is represented by
several species, only these two are known from
southwestern California, fossi] or Recent,

Order RODENTIA
Family GEOMYIDAR
Thomomys bottae {Eydoux and Gervais)

Abundance; 99 individuals, based on left jaws.
237 specimens, including two skulls, and numerous
palates and jaws, LACM 203573,

Driscussion: A comparison of the numerous fos-
sil specimens with the species of Thomomys dem-
onstrated that they are specifically identical with
T, bowtge. Size and configuration of cranial and
dental features in the Newport material colncide
with Recent and fossil representatives of this spe-
cies from southern California,

Family HETEROMYIDAE
Perognathus of, californivus Merriam

Abundance: 12 individusls, based on left jaws,

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

Drisewssion: Although this species is relatively
abundant at Costeau Pit, i is ot abundantly rep-
resented at locality 1067, Only with difficulty can
the specimens be separated from Perognathes
Fallax,

Bipodomys of. agilie Gamble

Abundance: Minimum number of individuals,
201, based on left jaws. Total number of speci-
mens, 517, including palates and jaws, LACM
20875,

Discussion: The fossil spechmens appear very
similar to both Dipedomys agilis and D. panamin-
tineey with respect to all avatlable cranial elements.
Howsver, it was noted upon comparison that the
Mewport species and I, apilis commonly display
2 slight fo distinet Yngual inflection on P4/,
Although many Recent Individuals of both speciss
were observed, this feature was ravely seen in D,
panaminiinus,

Family CRICETIDAE
Poromyecus of. erinitus {Merriam)
Abundance: 59 individuals, based on left jaws.

118 specimens, including palates and jaws, LACM
205786,
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Habitar; The canyon mouse i3 found in the
southwestern United Htates whers vocky crevices
are available,

Discussion: Peromyscus crinftus 15 the smallest
species of the genus 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. municuie-
tus, differs in iy larger size, usually larger and
more recurved coronoid process and in other chare
acters already given for the species. Relthrodon-
tomys fulvescens, 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 tecth and a greater depth of jaw
beneath M/ 1, however,

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

Poromyscus mandonlatue (Wagner)

Abundanve: 22 individuals, based on left jaws
39 specimens, including palatal fragments and
jaws, LACM 20877,

Discussion: Presence of an anteroconule on
M1/ which is joined to the anterccone by a dis-
tinct loph is diagnostic of Peromyscus manicularus,
Although P, boylif (Baird) and P, rruei (Shufeldt)
have an anteroconule, it Is not separated from the
anterocone as in the first named species. The evie
dence offered by the lower jaws also sugpests that
the MNewport species is identical to P. maniculatus,
Because of is larger average size, it i3 probably
assignable v a different subspecies than the one
recovered from Costeau Pit and Rancho La Brea.
It most closely resembles P. m. sonoriensiy {(Le
Conte}, Like P. crinituz, this subspecies ocours
inland of coastal southern California,

Reithrodontomys megalotis {Baird}

Abundance: 36 individuals, based on left jaws.
94 specimens, incloding palates and jaws, LACM
20578,

Habitar: The western harvest mouse inhabils
grasslands, usually preferring thick stands of tali
Brass,

Discussion: The harvest mouse from Newport
Bay Mesa is not distinguishable from the one now
inhabiting the area, Reithrodontomys mepalotis,
This species occurs st Rancho La Brea but pot at
Costeau Pif, where a smaller species is in evidence.

Neotome fuscipes Baird
Abundence: Eight individuals, based on right

jaws, 25 specimens, including jaws and palate
fragments, LATM 20579,

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

Discussion: Species of Neotoma that are known
from California and adjacent states were compared
o the Newport woodrat. N. albipuls Hartley, N.
stephensi Goldman and N, mexicana Baird, all
oceurring outside Californis, are smaller in size,
N, cinerea {Ord), which inhabits northern Cali-
fornta, iz generally larger amd has a medially
directed first lingual inflection on M/1. Of the
fwo species existing in southern CUslifornia, N
lepida and N. fuscipes, the former is markedly
smaller and bhas the frst lingual inflection of M/ 1
directed as in N. cineree. Also, the medial inSec-
tion in the M3/ of this species does not extend far
beyond the lingual border; in N. fuscipes this
inflection usually extends to sbout the middle of
the twoth. Each of the above characters is shared
by both Neotoma fusecipes and the fossil specimens.

Mierotus californicus {Peale)

Abundance: 139 individuals, based on right
jaws, 320 specimens, including palates and jaws,
LACM 20580,

Piscussion: Based on width of the incisive fora-
mina, dental characters and size, the specimens
from locality 1067 are referable to Microrus cali-
Ffornfcus. As in the Costesu specimens, the pos-
terior portion of the incisive foramina is wider
than in most of the observed Recent representa-
tives of the species. MNevertheless, the fossil speci-
mens are contained within the variability noted
for M. californicus. M. c. kernensis Xellogg, of
the subspecies siudied, most closely compares to
the one from MNewport,

Order CARNIVORA
Family MUSTELIDAE
of. Spilogale Gray

Abundonce: One individual, based on a hu-
merus, LACM 20581,

Habitar: The spotted skunk is found in various
habitats, including grassiands and sparsely wooded
areas,

Oiseussion: The humerus most closely resembles
humeri of Spiogale 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 far down the shaft in Spiogale. Mephitis also
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has a relatively move massive lateral tuberosity.
Although the fossil humerus approximates the
smaller genus more closely, it is slightly larger
than any of the three individuals available for
comparisoen,

A majority of workers regard Spifogale as mono-
typic, 8. putoriss being the only species. Others
recognize as many as four valid species (Mall and
Kelson, 1959; 828},

Order PROBOSCIDEA
Family of, MAMMUTIDAR
Discussion: Ope  juvenile specimen, LACM
20582, the proximal end of a scapuls, may indi-
cale a very young mastodon at the 1067 site.
Lack of definition of details prohibits a positive
identification.

Order PERIESODACTYLA

Family BQUIDAE
Equus Linnasus

Abundance: One individual. Two specimens,
including a sixth cervical vertebra, LACM 20384,
and an incisor, LACM 20583,

PMscussion: The vertebra is similar to the corre-
sponding cervical in the Fguus from Ranche La
Brea and Costeau Pit. Like the majority of speci-
mens from locality 1066, this one is smaller than
the sstimated average in the Rancho La Brea col-
lection, approximating the smallest in sive.

Order ARTIODACTYLA
Family CAMELIDAE
Tanupolama Stock

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

Discussion: Although the tibia is lacking the
proximal end, most of the element 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 diametery. Unfortunately, no Tanupolames
tibiae were available for comparison, even in the
MeKittrick fauna. However, since several Tanu-
polama astragall were available from this fauna,
they were used for a sizve determination. These ele-
ments indicate that the Newport tibia is just slightly
farger than the size estimated for the MceKitirick
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 Panu-
polama identified at Newport locality 1068,

Age and Correlation of the Mewport Faunas

Neo. 1¢

Ape: There are no radiometric dates available
for the faunas from localities 1066 and 1067, How-
ever, I:He and 1:'Th datings have beoen made
on material from the Palos Verdes Sand (Palos
YVerdes Peninsula) which vield an age of 100,000
to 130,000 vears B.P. (Fanale and Schaeffer, 1965
314, and unpublished reports of the U8 Geo-
logical Survey). The deposit which contains the
fauna at locality 1066 is considered a correlative
of the Palos Verdes Sand by most investigators
{Kanakoff and Emerson, 1959: 10; Poland et al,,
1956: 35; Lance, 1948: 1375, and others), There-
fore, the above listed date suggests that the 1066
fauna is probably Late Pleistocene {(Rancho-
labrean) in ape. Presence of Hison helps to sup-
port this contention.

Although the terrestrial deposits at the 1067
locality may be contemporaneous with the con-
tiguous marine deposits at 1066, their relationship
has not definitely been established. The fauna from
the former locality is evidently Pleistocens, though,
as all the identified small species can be ascribed
to living represeniatives. Even though a marine
bed overlies this deposit, the evidence is suggestive
of a Late Pleistocens age (Notiosorex crawfordi
and Reithrodontomys mepalovis, for example, are
reported as having a temporal range of Sangamon
to Recent by Hibbard and Taylor, 1960: 158 and
1703,

Correlation: Because of the converse relation-
ship between large and small mammals as well as
type of deposits at the 1066 and 1067 localities,
the two faunas are lacking sufficient species in com-
mon {0 permit a meandngful mutual comparison,

The terrestrial fauna from the 1066 locality at
Newport is similar to the one from Costean Pit
Presence of tapir and megalonychid ground sloths
at the first named site and their shsence at the latter
can probably be sccounted for by environmental
rather than temporal differences. A perusal of the
faunal lists {Table 1} demonstrates the propinguity
berween the two assemblages. This also applies to
the relationship between the land mammals from
focality 1066 and the ones from Rancho La Brea,
as all the taxa contsined in the former are vepre-
sented in the latter,

Although large mammals (which apparently
cannot be identified as to species) are scarce at
Wewport locality 1067, they are all generically
simnilar fo 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 faonal Hsts (Table 1).
The differences are the presence of dnfrozous
pallidus and Peromyscur orinirus at the Newport
site and their absence at Rancho La Bres, and the
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presence of Onychomys, Cirellus, Lepus and Syl
vifagus audebonii at the latter site while they are
apparently absent at the former.

The single occurrence of a bat at the 1067 logal-
ity and its absence at Rancho La EBres can be
attributed to chance preservation. Bias in collect-
ing prey by owls, especially size limitations, can
perbaps account for the small mammal types at the
La Bres site which are excluded from the MNewport
fauna. There is one difference: the exclusive pres-
ence of Peromyscus orinffug at the last named site
may have chronologic significance as this species
now occuples more inland aress in California.
Meager asz this evidence is, it suggests a possible
older age for the 1067 fauna since the only Pero-
myseus from Rancho La Brea, P saniculorus, is
still Hving in the area.

Late Pleistocene Climate and Environment
at Newport

Climare: Kanakoff and Hmerson {1959 33 and
42} concluded that & greater thermal diversity than
now exists is indicated by maringe invertebrates
from the Late Pleistocene of Newport {locality
1066}, They stated that many faunal components
are presently Hmited in range to aress either north
or south of this location and that the protecied bay
water was warmer and the open cosstal water
cocler than is true currently, They further stated
that similar conditions are now met along parts of
the west coast of Baja Californda, The marine
carnivores from locality 1066 possibly could give
strength to this contention. According to Mitchell
{1966: 1807}, all known Pleistocene sea otters
from southern California have been found in asgo-
ciation with cool-water faunas. The elephant seal,
conversely, has a preferemce for warm water,
Although these two mammals are known to have
had geographic ranges that overlapped in the New.
port area during historic tmes, Enfiydra bavis s
almost always found north of this site and major
populations of AMirounga angustirostris 1o the
south,

The terrestrial vertebrates at both Newport
localities, like those at Costeau, seem o indicate a
semiarid climate. No#losorex crawfordi, Svivilagus
audubeondi, Perognathus californicus, Dipodomys
and Peromyscus crinftus are wsually found today
where this type of climatic condition exists, Appar-
ently, all other lving species in the faunas have at
least part of their geographic range under & similar
condition. The larger mammals must have required
a perennial water source, 50 the climate probably
very clossly approximated that in the neighboring
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Costean avea during the period of deposition there,
Existence of tapir remains at Newport does not
negate the postulated semiarid climate, Simpson
{1545: 53} stated that although most tapir fossils
in North America occur where the rainfall is now
aver twenty inches anouwally, a fow, probably strays
from more moist vpland aress, did survive under
serniarid conditions.

Environment: Herbivorous clements from the
Mewport faunas, especially locality 1066, indicats
2 grassland with nearby wooded areas. The grass-
fand 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 megalonychid 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 faunal copstituents,

Ban Peromo

{ieneral Statement

The Pleistocene vertebrate fauna from San
Pedro was collected at UCMP Locality V-2047 in
1212, and i3 now on loan fo 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
sitaply listed as, *. .. immediately adjacent to the
yards of the San Pedro Lumber Company.” This
site is evidently the lumber yard locality mentionsd
by Amold (1903 27}, The Late Pleistocene sedi-
ments designated at this location by him (Plate
223} are marine sands and gravels. Since the only
matrix adbering {0 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 (1803 273 formally named the above.
mentioned Late Pleistocene sands and gravels the
upper San Pedro series. His type section, which no
longer exists owing 1o commercial excavations, was
presumably the old lumber yard locality (Fig. 1}
at the north end of San Pedro bluf {about three-
fourths of 2 mile north of San Pedro city hall),

Stratigraphy

According v Woodring, Bramietie and Kew
{1848: 56}, the name “San Pedro” was restricted
te Arnolds (1803} lower San Pedro series in a
manuseript report by Kew, who proposed the name
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“Palos Verdes formation”™ for the upper San Pedroe
series. The new formational name was frst used
in print by Tieje (1926). Wonodring et al. {1946}
proposed the name “Palos Verdes sand” to replace
“Palos Verdes formation” singe sand is the pre-
vailing sediment (both numes are used currently,
however), They restricted this formation to the
marine sediments on the first emergent terrace,
whereas Arncld included both marine and non-
marine deposits in his upper San Pedro series.

The following stratigraphic account of the Palos
Yerdes Sand, the formation contsining the San
Pedro fauna listed in this report, is taken from
Woodring et al. {1946: 36}, “The Palos Verdes
sand, like the older marine terrace deposits, con-
sists of a thin venser on the terrace platform, which
bevels formations ranging in age from lower Plefs-
tocene to Miocene, Alse like the older marine
terrace deposits, the strata consist generally of
coarsg-grained sand and gravel but include silty
sand and silt, Limestone cobbles are the prevailing
constituent of the gravel, but granmitic and schist
pebbles are locally abundant, The Palos Verdes
{Sand] generally ranges in thickness from z few
inches to 13 feet and is usually less than 10 feet. At
vlaces it consists of thin lenses, and at other places
it is sbsent, In San Pedro the terrace and the de-
posits Iying on it have the expectable pentle sea-
ward slope, Along the north border of the [Palos
Verdes] hills they are deformed, mildly in the east-
ern part of the ares, more strongly in the western
part. In the area where they are deformed the
deposits were originally 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 rav, probably Urolophus, are the
only representatives of this class in the fauna.

Class AMPHIBIA
Order ANURA
Family RANIDAE
of. Bana

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

Class REPTILIA
Order SQUAMATA

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

Class AVES
Order ANSERIPORMES
Family ANATIDAE
Angs

The prozimal portion of a carpometacarpus and
the distal one-half of a humerus, UCMP 19737,
indicate the presence of 4dnar in the fauna. Size
and configuration of the bones closely correspond
to the teal, a relatively small duck.

Class MAMMALIA
Order EDENTATA
Family MEGALONYCHIDAE

Discussion: The two edentate specimens in the
San Pedro fauna, both second phalanges, have
been described and discussed im Stock’s mono-
graph on Cenozole gravigrade edentates {1925
118-112}, One, UCMP 38184, spparently repre-
sents Megolonyx as identified by s transversely
sompressed and dorsoventrally expanded trochlea.
Although its configuration closely comparss 1o
other Megalonyx second phalanges, #s size {meas-
urements given by Stock, 1925: 119) i 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: 1192} as being similar to Nothro-
therivm but much larger. He indicated that this
specimen might represent & new genus or species
of ground sloth. A study of the copious Nothro-
therium shastense material from San Josecito Cave
in Mexico, however, shows that specimen 19720 is
neither larger nor different in morphology than
some second phalanges in that fauns, As mentioned
previcusly, the variation in Pleistocens ground
sloths is very great

Order LAGOMORPHA
Family LEPORIDAE
Lepur Linnaeus
Abundance: Two individuals, besed on right
calcanea, UCMP 19736 and 19754, Thres speci-
mens, including an incomplete vina {unnumbered).
Discussion: Although the species of jackrabbit
from the fauna may be Lepur californicus, the
only one kpown (fossil or Recent) from south-
western California, the type of material doss not
seem to warramt an identification to the speciss
level. Each of the specimens was found similar in
size and form to Lepur and much larger than the
only other genus of rabbit reported from the aves,
Sylvilagus.

Sylvilagus of. bachmant (Waterhouse)

Abundance: Two individuals, based on palates.
10 specimens, including three palates, a jaw frag-
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ment, thres distal ends of humeri, two tibise and &
femur fragment,

Discussion: The specimens are fentatively re-
ferred to Sylvilapus bachmani on the basis of small
size and simplicity in the enamel pattern of the
cheek testh. Despite the fact that & dachmani is
the only species recognized in this fauna, it is pos-
sible one or more of the posteranial elements could
represent 5. audubonii,

Order RODENTIA
Family SCIURIDAR
Citollus beecheyd {Richardson)

Abundance: Oue individual. Two specimens,
including a palate with complete dentition, UCMP
38173, and a bumerns, UCMP 19734,

Discussion: Based on ifs large size and the weli
defined metaloph on P4/, the San Pedro ground
squirrel is assigned to Citellus bescheyi. 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 GEOMYIDAR
Thomomys botfae {Fvdoux and Cervais)

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

PMscussion: The most abundant representative
of the San Pedro fauna is the pocket gopher, Iis
cranial and dental features, especially the con-
figuration of P4/ 4, coincide only with Thomomys
bottae, The size range of the fossil specimens is
well encompassed by the aumerous extant sub-
species. T, botiae is the only gopher recognized in
any of the deposits discussed in this paper,

Family CRICETIDAR
Neotoma of. fuscipes Balrd

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

Diseussion: Although the variation in species of
Neotoma 15 apparemtly great, the two preseot spegi-
mens closely resemble only N, fuscipes. These jaws
are relatively large bwt do not exceed the maxi-
mum size noted for the species. Dental characters,
w0, are circumseribed within the variability of the
species.

Microtus of. californions {Peale}
Abundance: Three individuals, based on palates,
Six specimens, including palates and jaws, UCMP
19737,
Dizcussion: Based on the unconstricted condi-
tion of the posterior portion of the incisive fora-
mina and the size of the specimens, the San Pedro
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Microtus Is teutatively assigned to M. califernicus.
The width of the posterior portion of the incisive
foramina in the three existing palates {3 not as great
as that observed in specimens from Costeau Pit and
Newport, It does correspond well with Hving rep-
resentatives now in the area, however,

Order CETACEA

Dscussion: The only known cetacean specimens
from the San Pedro site are not suficiently diag-
nostic to allow more than ordinal classification.
CMP 38208, a caudal vertebra, represents a mod-
erately small whale, while UCMP 19762, a verte-
bra epiphysis, i3 indicative of a Jarge cetacean,

Order CARNIVORA
Family CANIDAE
Cands of, dires {Leidy)

Abundance: One individeal, based on g right
calcaneum, UCMP 38195,

DHscussion: The calcaneum s shown o be canid
rather than felid by its lack of 5 distinet peroneal
tubercle and by the configuration of the sustentacu-
lar and astragalocalcaneal facets. Ms size greatly
exceeds that of the coyote but does compare favor-
ably with the dire wolf, 1o which it Is tentatively
referred, The calcansum could belong to the gray
wolf possibly but that species is very poorly known
from southern California,

Family MUSTELIDAE
Enhydra lutris {Linnasus)

Abundance: One individual, based on the proxi-
mal half of 2 bumerus, UCMP 38218,

Dispuasion: This specimen was discussed in some
detail by Mitchell {1966: 1501-1904) in his recent
paper on sea otters. Since the genus Enhvdra is
generally considered monotypic and the bumerus
corresponds well with recent material, the specimen
is placed in the living species, F, Jusris.

Family FELIDAR
Smilodon of, californfous Bovard

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

Discursion: This specimen consists of the mas-
toid and the portion of the squamosal bearing the
glenoid fossa, It was compared to all available large
felids and differs from true cats by the prominent
mastoid which is in close proximity to the post-
glenoid process. This basicrandal fragment, which
is abraded on the edges, compares very favorably
with the Rancho La Breas saber-tooth cat, Smilo-
don californicus, It was noted duripg comparizon
that the mastoid region in this species is highly
variable.
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Felis of. atrox {Leidy)

Abundance: One individual, based on 2 lower
second mcisor, UCMP 38212

Diseussion: A comparison with varous felid
types indicates that this specimen represents g large
oat, larger than the cougar, The incisor differs from
the 172 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
thiz report, even though the bres deposits in south-
ern California yield many specimens of this animal,

Felis of. concolor Linnagus

Abundance: Une individual, based on metacarpal
1L

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-
gver, the difference is not great and probably does
not exceed the limits of variation for the species
{greatest length, 75.0 mm; greatest proximal anter-
oposterior diameter, 15,8 mm; greatest proximal
transverse diameter, 11.0 mm and greatest distal
trapsverse diameter, 12.7 mm).

Order PERISSODACTYLA
Family EQUIDAE
Eguus Linnasus

Abundance: One individual, Six specimens, in-
cluding & lower deciduous premolar, UCMP 18722,
an incomplete upper molar, UCMP 38197, a
thoracic vertebra, UCMP 382140, a second phalamy,
UCMP 19721, and two femoral shafts, UCMP
19760 and 15761,

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

Order ARTIODACTYLA
Family CAMBLIDAE
Camelope of. hesternws (Leidy)

Abundance: Two individuals, based on size.
Six specimens, including three vertebrae, UCMP
1B725, 38213 and 38209, two metacarpals, UCMP
3R19Z and 38214, and an astragalus, UOMP
38198,

Dvizeussion: An adult and a juvenile individual
are represented by the specimens which correspond

well with similar ones of Camelops herternus from
Rancho La Brea and McKittrick, Camelops mind
dokae Hay, also known from Pleistocene deposits
in Califormia, is noticeably smaller and thus far
has not been recognized in sediments postdating an
Trvingtonian age, Although Tenupelome is present
in Pleistocene deposits of southern California, it is
represented by animals eminently more slender
than the last named genus,

Family CERVIDAE
Odocoileus of. hemionus {(Caton}

Abundance: Two individuals, based on size.
Five specimens, including two vertsbrae, UCMP
ARI0S and 19730, the distal half of a humerus,
UCMP 38206, a metapodial fragment, UCMP
19730, and a phalanx, UCMP 38195,

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

Family ANTILOCAPRIDAE
Capromeryx Matthew

Abundance: One individual, Two specimens, in-
cluding an M1/, UCMP 38193, and the distal end
of a humerus, UCMP 38215,

DHseussion: On the basis of Hmited comparative
material, the humerus fragment differs only in
being sliphtly smaller than Capromeryx minor
Tavior from Rancho La Brea, The nature of this
specitmen does not allow meaningfol measurements
to be made. The present molar, which shows only
a small amount of wear, appears very similar to
the M1/ of Capromeryx from Rancho La Bres,
MceKittrick and Costean Pit. The greatest antero-
posterior diameter i8 102 mm snd the greatest
transverse width {5 6.4 mm {both measurements
were made on the occlusal surface),

Family BOVIDAR
Bison of. lntifrons (Harlan)

Abundance: One individual, Two specimens, in-
cluding an M/ 1, UCMP 38193, and a third cervi-
cal vertebra UCRMP 38207,

Diseussion: Although the tooth is not diagnostic
to species, the vertebra apparently is. It is much
farger than the third cervical of Bivon antiguus but
agrees well in size and rugosity with B, latifrons
from Costean Pit, Measurements taken on UCMP
38207 are: greatest width of head, 44.0 mm; great-
est height of head, 69.2 mm; greatest length of
centrom, 105 mm and greatest width and height of
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the posterior articulating surface of the centrum,
38.2 mm and §8.4 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 130000 vears {Fanale and Schaeffer, 1963
314}, and unpublished reports of the U8, Geo-
Togical Survey). Presence of bison in the fauna is
alse indicative of a Late Pleistocens age. In fact no
faunal constituent seems to contradict this time
assignment. The small mammals are all referable to
species now inhabiting the area.

Correlation: Although there is not an sbundanece
of specimens in the San Pedro fauna, it is diverse
taxonomically and compares very favorably with
the fauna from LACM Log. 1066 at Newport Bay
Mesa, approximately twenty-five miles southeast.
The great similarity of the two faunas helps 1o sub-
stantiate the contention that the deposits which
contained themn are the same age.

The terrestrial components from San Pedro alse
show great similarity to the taxa from Rancho La
Brea. Since the only bison in the San Pedro fauna
is apparently Bison latifrons, there is a suggestion,
supporting the radiometric determinations, that
this fauna is slightly older than the Lz Brea
assernblage.

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

Late Pleistocene Climate and Environment
at San Pedro

Climate: Arnold (1903: 28) stated that the
maring 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 han-
dred miles farther south, He concluded 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 logality of
Arnold) was in a protected ares and exhibited a
very striking temperature contrast 0 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 northwestern Baja Cali-
fornia, represent a time when nesr-shore water
temperatures were more diverse {both warmer and
cooler) than at present. As mentioped previpusly,
Kanakoff and Emerson {1839: 33 and 42) reached
this same conclusion concerning the invertebrates
from MNewport Bay, which reportedly come from
the Palos Verdes Band,

The San Pedro ferrestvial fauna, because of s
limited nature, does not offer a good basis for
climatic interprefation. However, its similarity to
the Rancho La Bres and Newport faunas suggests
a semiarid condition for this area during the time
of deposition. All the small mammals in the
Rancho La Brea assemblage are currently Hving
in southwestern California,

Environment: The terrestrial environment
around San Pedro during the Late Pleistocene
probably consisted of both grassiand 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
clevation at present Is 1,480 feet) and a grassland
probably extended to the northern 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 Mirana
General Statement

The La Mirada site is sitvated in the eastern-
mast part of the city of that name at the boundary
of Los Angeles and Orange countles (Fig. 1). It
was exposed in the banks of Coyote Cresk, a tribu-
tary of the San Gabriel River, juxtaposed to High-
way 3% from about Stage Road o Rosecrans
Avenue, In this disirict there ave presently flood-
plains and hills, with the Covote Hills bordering
the site to the northeast. These hills are a little in
excess of 500 feet clevation and the Puente Hills,
about four miles to the north, attzin an elevation
exceeding 1400 feet,

Unfortunately, T was able to make only 2 pre-
Hminary study of this locality befors it was lined
with cement as part of a fleod control project, The
indication from those who recovered fossils at this
site is that only a small portion of the fapng has
been collected. Most recovered fossils belong to
private collectors who made them available for
study.

Stratigraphy
According 10 Yerkes et al. {1963: A43), the
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exposed deposits in the area of the La Mirada site,
including the Covote Hills, represent a thick sue-
cession (up fo 2,300 feet) of Late Pleistocene sedi-
ments, These include a breccia~conglomerate, sand-
stong, siltstone and mudstone, The siltstons is ve-
ported as & Late Miocene detritus that is mixed
in with various other sediments. These deposits,
which are exposed at the headwaters of Coyote
Creek along the south flank of the Puente Hills,
overlic marine beds of Early Pliocens to Barly
Pleistovens ages. Marine mollusks and fragments
of cetacean bones found at the fossil site probably
represent a reworking of these sediments,

Hefore 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 fest from the base of the stream
bed, the top of the zone being about fourteen feet
beneath the land surface. Specimens were re-
covered over a distance measuring several hun-
drad vards. The sediments encasing the fossils are
mostly silts and sands which vary in color from
gravish green to reddish brown and are nearly
horizontal tn attitude. Locally, plant debris is com-
mon, Unfossiliferous silts and sands, dark brown to
bufl in color, overlie the fossiliferous deposits. The
entire exposed section reveals numerous facies.

Preservation and Method of Fossil Recovery

Some bomes from the La Mirada site show
traces of permineralization and many appesr
leached. The former tend to be Hght to dark brown,
while the latter are nearly white to buff in color
A few specimens are encrusted with a calcarsous
sandy silt. Abrasion is noticeable on many but not
all specimens. A large number of the recovered
bones are too fragmental for identification.

Initially, foseils 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 sxcavated. Dry screening allowed
recovery of many of the small vertebrates. Since
the state of fossil preservation was usually good,
special collecting techniques were pot necessary.

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

Clags AMPHIBIA
Order ANURA
Family RANIDAE
of. Rana

Two pelvig fragments and the proximal ends of
four humert attest to the presence of 8 modsrate
sized frog in the fauna.

Class REPTILIA
Order CHELONIA
Family TESTUDINIDAR
Clammys

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

Order SQUAMATA

Five isolated wvertebrae of two unidentified
snakes have been collected; four specimens are
small, about the size of a garter gnake, and one is
moderately large, about the size of a rattlesnake.

Class AVES
Order ANSERIFORMES
Family ANATIDAE

One cervical vertebra and a proximal fragment
of & carpometacarpus represent an undetermined
penus of duck, Mg size, as based on the two ele-
ments, slightly exceeds that of the teal,

Order GALLIFORMES
Family PHASIANIDAER
Lophortyx
The presence of guail at La Mirada is based on
the distal end of s humerus.

Parepave californicus
A complete radius and the superior end of a
coracold of this extinet turkey are components of
the La Mirada fauna. They were indistinguishable
from the many corresponding clements in the
Rancho La Brea collection,

Class MAMMALIA
Order EDENTATA
Family MEGALONYCHIDAR
Megalonyxy Harlan

Abundance: Two individuals, based on a radius
(juvenile) and a median phalany of the magus
{adult).

Discussion: Both epiphyses are absent on the
radius; nevertheless, its generic characters are
evident. This specimen resembles the radius of
Megalonyx and differs from that of Nothrotherium
in its greater distal width, more pronounced medial
sulcus, 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 foo most
closely resembles Megalonyx,

Order LAGOMORPHA
Family LEPORIDAR
Syloflagus Gray

Abundance: Two mdividuals, based on iibine,
1§ specimens, including a palate, three jaw frag-
ments, & humerus, thres tibine, three pelves, two
femors and two phalanges,

Diseussion: As no teeth are present in the fauna
it 15 doubtful that a positive determination to
species can be made. However, since only two
species of Sylvilagus, 8. audubonii and S, bachmani,
have been recognized in the Pleistocene and Becent
of southwestern California, it is almost certain the
fossils can be ascribed to one or both of these
species. Upon comparison, all but one slement was
found compatible in size with 3. bachmuand. The
gxceptional specimen, the distal part of a tibia, §s
comparable in size to0 a large individual of 3.
asedubonii,

Order RODEMTIA
Family GEOMYIDAE
Thomomys bottae {Evdoux and Gervais)

Abundance: Six individuals, based on left jaws.
16 specimens, including jaws and isolated teeth.

Diseussion: OFf the eight jaws represented in the
fauna, seven are edentulous, The few teeth present,
however, do show features indicative of Thomomys
boteae. This is best demonstrated by P/ 4, the char-
acters of which have 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 CRICETIDAE
Peromysous Gloger

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

Discussion: Six species of Peromyscur are
presently known in southern California. Of these,
P, mandculatus, P. eremicus, P. boyleii and P. fruel
gorrespond to the La Mirada species In size, P,
erinitus s smaller and P. colifornicus is larger, The
fossil specimen does not exhibit a distinct antero-
internal inflection on the anteroconid as is usually
found in P. maniculatus. However, the present
material 15 inadequate to eliminate this or any of
the remaining species from consideration.

Microtus of. californicus {Peale)
Abundance: Two individuals, based on an in-
complets right jaw containing the first molar and
an isolated right, first lower molar,

Discussion: Very Hmited material which ex-
cludes palatal specimens prohibits a definite species
assigmment fo the La Mirada Micromus, It does,
however, compare more closely to the larger spech
mens of M. californicus than 1o any other species.

Order CARNIVORA
Family CANIDAE
Cands of. lntrans Say

Abundance: One individual, based on a jaw
fragment.

Drivcussion: The specimen comtains only the
roots of two testh, probably P/4 and M/L R &5
tentatively assigned to Canfs larrans because I8
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 €. lafrans. Bloments of
Thomomys are present in one.

Canis of. divus {Leidy)

Abundance: One individual, based on an upper
second premolar.

Discussion: Even the roots are intact on this
litdeworn 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 a3 the configuration of
this tooth is, however, indistinguishable from
specimens of Caniy dirus from the Rancho La Breg
and McKittrick faunas (greatest anteroposterior
length, 16,1 mm; greatest mediolateral width, 8.2
mim ).

Urocwon of. cinereoargenteus {Schreber)

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

Habitar: The gray fox i usually found where
open woods or a chaparral cover prevail.

Driseussion: 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 foupa, identification is
based mostly on size., Vulpes velox {(Say) and ¥,
macrotis Merriam (according to Hall and Kelson,
1959; 880, 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. Alse, this fox
was possibly imtroduced from Europe, Urocyon,
the only other penus of fox present today, is repre-
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sented by two species, U, cinerecargentens and U,
Horalis (Baird). The last named species iz dis-
tinctly smaller than the first and is koown only
from islands along the coast of southern Californda,

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

Family PHOCIDAE

Discussion: Three vertebrag, two cervicals and
a thoracic, of a juvenile phocid were found associ-
ated with the terrestrial vertebrates at La Mirada,
Although sufficient comparative material was not
available for peneric determination, is was adeguate
for familial identification, The fossil cervical verte-
brae resemble phocids and differ from otariids in
their anteroposteriorly compressed condition and
fripartite centra.

Al least three explanations are possible to ac-
count for the anomalous presence of seal in a
nonmarine 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 permineralized and of
a different color. Another possibility is that an ex-
tension of the sea was in close proximity to the La
Mirada site during the Late Pleistocene. And as
based on current observations, ferrestrial carnl-
vores could have dragged stranded seals some dis-
tance back from the beach, The third possibility is
that Covote Creek had sufficient water to allow
seals to swim some distance upstream. According
to Scheffer (1958: 88 and 91), some phocids are
known to ascend rivers and have been observed
regularly inhabiting freshwater Iakes,

Family URSIDAE
Ursus americanus Pallas

Abundance: One individual, based on & skull
with lower jaws, LACM 17161,

Habirar: The habitat of the black bear in the
western United States is presently in forested areas,
A more widespread range during prehistoric times
probably included more sparsely wooded regions.

Discuszion: 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, weres moderately
fractured and misshapen when removed. They bave
subsequently been restored. The degree of tooth
wear indicates a mature animal, probably a fernale

No, I¢

Fioureg 25, Ursus omericanus, LACM 17161, 1z
Mirada, Loc. 668%: A, left lateral view of skully B,
occlusal view of skull; €, occlusal view of mandibles.
Line beneath figure represents 30 mum.

by the relatively small size of the canines, Except
for three reduced upper premolars, the entire denti-
Hon is intact In skull and jaws.

The La Mirada bear can be distinguished from
Tremarctor and Arctodus, tremarciine bears, by
its relatively longer and more slender skull, lack
of premasseteric fossa and a mendibular condyle
which is on a plane with the cheek teeth rather
than above it. There is close agreement, however,
between the present material and specimens of
Ursier which represent another major group of
North American Pleistocene bears {see Merriam
and Stock, 1925, for a diagnosis of tremarctine and
ursine bears),

In his identification of the adult ursine skull from
Rancho La Breg, Kurtén {1960} compared char
acteristics of grizely and black bears. He noted that
in living representatives the former noticesbly ex~
ceeded the latter in size. However, iI was em-
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phasized that the Pleistocene black bear was dis-
tinctly larger than it Hving counterpart and was
similar to both fossil and Recent grivelies in thig
respect. Although the La Mirada black bear skull
is as large as the fossil grizeles lsted by Kurtén,
ifs cheek teeth are markedly smaller. Also, the
width between orbits and betwesn postorbital
processes s greater in the present skull than in the
grizely, Using Kurtén's measurements {1960 5},
the La Mirada specimens very closely resemble the
foesil black bear, rsus americanus.

Maany of the following points of measurement on
the La Mirada skull relate to those used by Kurtén
{1960;: 5} on fowsil and Recenmt Ursus: greatest
fength of skull, 315 mm; basal length of skull, 272
mun; preatest width {across zygomatic arches), 196
myn; width of postorbital constriction, 78 moy
width across postorbital processes, 110 mum; inter-
orbital width, 75 mm; muzzle widih {across M2/73,
79 mmy; rostral width {acvoss C1/) 74 mm; CI/
{length), 12,7 mm; ml/ (length), 20.0 mm; M1/
{widih}y, 15.1 mm; M2/ (ength), 286 mm; M2/
{width), 17.2 mm; greatest length of jaw, 214 mm;
least depth of jaw at dastem, 39 mm; depth of jaw
al anterior border of M/ 3, 47 mm; greatest length
of tooth row (F/4 - M/3Y 76 mm; M/ 1 (ength),
ZLE mm; MY (widih), 112 mum; M2 (ength),
22.0 mm; M/2 (width), 13.9 mm; M/3 (engih),
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 MeKitrick and
Rancho La Brea. Schulte (1928) identified a new
black bear from the former locality, Ursus opiimas,
and referred the one from the later locality to the
same species. However, Kurtén {1960 3} placed
U, optimus in synooymy with U, americanus.

Family FELIDAER
Lynx of, ruefus {Schreber)

Abundance: One individual, Two specimens, in-
chuding a calcaneum and a proximal phalanx.

Habirar: Rocky, brushy country is the preferred
habitat of the bobeat.

Dizcussion: Both specimens are representative
of & siall mature cat, They were closely compared
with numercus corresponding elements of fossil
and Recent bobeat from the southwestern United
States and found to agree well with the smallest
ones seen, The Canadian Lynx, Lynx conadensis
Kerr, is nsually a Hetle larger than the bohcat and
has distinetly larger feet (Ingles, 1965 392393,
Also, this cat is restricted to the colder regions of
MNorth Amedics, whereas Lynx rufus vanges from
Canada to Mexico {greatest length of phalanx,

19.3 mum; grestest length of caleansum, 37.5 mmyg
greatest width of calcaneum, 15.2 mm).

{Order PROBOSCIDEA
Family MAMMUTIDAE
Mammut americantomn {Kerr)

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

Habitar: The American Mastodon probably in-
habited wooded aress throughouwt North America,

Discussion: Qsborn {1936: 137 has  Hsted
numercus species of the geavs Maemmur in his
extensive work on the proboscideans. However,
only one speciss in the family Mammutidas is now
generally acknowledged from the Pleistocene of
North America, Mammut anericanum, as shown
by current usage,

M., americanum is recognized in the La Mirada
fauna on the basis of brachyodont testh which lack
appreciable cement and exhibit open valleys be-
tween lophs. 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 limd fragments. It iz possible,
though, that these specimens represent a mammoth
rather thean a mastodon,

Order PERISSODACTYLA
Family EQUIDAE
Eguus Linnasus

Abundance: Two individuals, based on cheek
tecth. 31 specimens, including 20 teeth, 8 maxillary
fragment, a jaw, four veriebrae, a complete pelvis,
a metacarpal, a splint bone, a calcaneum and a
IAZTILIL

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

Order ARTIODACTYLA
Family CAMELIDAE
Camelops of. hesternus {Leidy)

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

Discussion: A comparisen was made between
each specimen and its corresponding element on
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Camelops hesternies from the Ranche La Brea and
MoKittrick faunas: no significant differences were
observed, Despite the close correspondence, though,
the identification should remain tentative in the
absence of adequate dental material,

Family CERVIDAER
Odocoilews of. hemionus {Caton)

Abundance: One individual, Three specimens,
including two antler fragments and a proximal
porton of 8 scapula.

Discussion: All three elements show pronounced
abrasion, especially the anter fragments. One of
these displays numerous markings which sugpest
rodent goawing. This was evidently done before
the presumed stream transport, The three speci-
mens compare closely to a small individusl of the
species currently found in southern California,
Odocoilens hendonus.

Family BOVIDAR
Bison Smith

Abundance: Two individuals, based on size.
Seven specimens, including two teeth, 3n incom-
plete vertebra, scapula, tibia and a complete
astragalus and calcaneum,

Dizcussion: The chesk teeth, vertebra, scapula
and tibia represent an adult animal; the astragalus
and caleaneum, 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 slements appear
o 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
10,680 = 360 years B.P. The relative age suggested
by the faunal assemblage is Rancholabrean, as each
taxon present in it is represented by a similar cone
stituent in the Rancho La Brea collection,

Correlation: As indicated above, the La Mirada
fauna is in close agreement with the one from
Ranche La Brea. Indesd, it would be difficult to
establish a closer taxonomic harmony between two
agssemblages. Relative abundances of the different
species may not be in complete mutual accord, but
the sample from La Mirade is numerically foo
small to allow s meaningful comparison in this
respect. The present fauna also is similar to the
one from Costeau Pit and fo terrestrial agpects of
those from Ssu Pedro and Newport Bay Mesa
{(LACM Loc. 1066). Iis greater dissimilarity to
the Costean assemblage could be a reflection of
environmental differences,

Late Fleistocene Climate and Environment
at La Mirada

Climate: Wone of the animals recognized in the
La Mirada fauna appear to be good indicators of
climate. However, Sylvilagus bachmani and §. au-
dubonii, ope or both of which are present in the
fauna, are very commonly found in semiarid
regions, as is Lophortyx, the quail. Since the faunal
assemblage from La Mirada Is so similar to the
nthers discussed in this paper which manifest semni-
arid conditions, there is a distinet probability that
it does also. The abundance of pond turile probably
indicates that Covote Creek, s major tributary of
the San Gabriel River, was perennial, Although ¥
saw no historic records that indicated sarly hydro-
logic conditions of {oyote Creek, it might have
been ever-fowing during early settlement of the
ares as was the San Gabriel River. Climatic cop-
didons prevailing at the time of deposition of the
La Mirada fauna were presumably very similar o
the climate today.

Environment: The composition of the fauna s
such as to reflect both wooded and grassfand con-
dittons during the period of fossii depositions, The
former Is suggested by horge, camsl and bison, and
the latter by turkey, bear, lynx and desr. Present
day topography sugpgests 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-coverad.

MISCELLANEOUS PLEISTOCENE
LOCALITIES IN THE LOS ANGELES
BASIN AND VICIMITY

LACK §1215, (Plaistocens) Oso Creek. Site near
center of 8W 34 Sec, 13, T 75, B 8W, San Juan
Capistrane 7.5 guadrangle, 1949 ed., about 800 &1
north of BM 255, Tooth from 10 ft thick pravel
bed which includes shell fragments and carbona-
ceous matter. Fauna— FEgnus (tooth).

LACM 1715, (Pleistocene) San Joaguin Hills,
Stie at boundary of Secs. 3 & 4, T 88, R 8W, San
Juan Capistrane 7.5 guadrangle, 1949 ed. Speci.
mens found in stream terrace deposits that rest on
the Miocens Capistrano Fm. Fauna—Muammuthus
of. cedumdi (incomplete skull including tusk frag
ments and two teeth),

LACK 10688, {(Late Pleistocene) Bonita Ureek.
Site at base of irrigation ditch 100 vds east of
Bonita Creek and about onsg-third mile northeast of
locality 1067; Hihology unrecorded, Fauna—Syl-
vilagus {pelvis fragment), Tapirus (aw), Eguus
{femur, tibia and phalanx), Coamelops {calcaneum
and astragalus), Odocoilens of. hemionus {anter
fragments and phalanx}, Biron (phalanx).
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LACK 1100, (Late Pleistocene) Newport Bay
Mesa, Specimen in PPalos Verdes Sand one-half
mile south of emergency alr field {oo longer in
existence), 87 ft above sea level and 15 £t below
level of runway. Fauna— Bison of. antiguus {axis}.

LACM 65113, {Late Pleistocens) Huntington
Beach. Mammoth specimens collected at 5082
Wintersburg Rd about 6-8 ft below soil level, just
above distomaceous clay; coarse sand beneath this
unit. Bison jaw recovered in diatomaceous sand-
stone 1420 i below soil. Site now covered by
building. Fauna—Meaemvnuthus {(tooth and sk
fragments), Bison {jaw fragment).

LACM 8472, (Pleistocene) Fullerton. Site be-
tween Sections 23 and 24, T 35, R 10W (La Habra
15 guadrangle, 1952 ed.), on & hill about 1200 £t
southwest of the western end of Fullerton dam;
lithology uprecorded. Pauna— Eguns {phalany),

LACM 1352, (Tate Pleistocens) Imperial High-
way. This site is discussed by Howard (1938), and
is ahout one and one-half miles northwest of the
La Mirada locality described in this paper. Both
localities may occur in correlative deposits. Fauna
—Parapave califormicus (distal portion of a radius),
Paramylodon of. harlani {(incomplete jaw and ver-
tebra), Mammud of. americanym (looth), probos-
cideann (femur and scapula fragmenis), Eguus
{tecth and limb elements), Odocoilens (scapula and
phalanx},

LACM 1285, (Plelstocens} Artesia. Locality at
Manville 5t and P.C. railroad crossing at a depth
of shout 10 ft; lihology wnrecorded. Faung—
Eguus small sp. {femur),

LACM 1408, (Pleistocene) Seal Beach. Location
just above shoreline on beach pear 15th St Mu-
seum notes {Aug. 1959) indicate specimen could
have been wvncovered by recemt dredging in Los
Alamitos channel and that #t was found two or
three days after a very heavy surf. Fauna—Mam-
muthus of, columbi (ooth),

LACH 1121, (Pleistocens} Seal Beach. Speci-
mens from small sandstone outcrop 15 ft beneath
the sea {about 500 £i offshore} one-fourth mile
north of gun club, Fauna-—Mammuthus cf. cow
Jenii (skull fragments and teeth). A horn-core of
Bison of, alleni was reportedly found on the beach
in the general area of this site,

LACHE 2031, (Late Ploistocene) Long Beach.
Site 100 vds north of Belmont pier; lithology un-
recorded. Fauna—Tapirer (tooth), Bison of. an-
siguns {fermnur, metatarsal and navicular-cuboid).

LACM 1144, (Late Pleistocene} Long Beach,
Site in sewer excavation at 1211 Lomita Vista Dir,
in sands and gravels; unrecorded depth. Fauna—
Bison (incomplete jaw and femur fragments). Under
this locality heading a site is mentioned at 13th
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and Pine Sts. in which a shark tooth, pisniped
radius fragment and a distal fragment of a camelid
femur were found at 2 depth of 48 ft,

LACHE 1919, (Pleistocens) Wilmington Avenue.
Specimens recovered 10 ft below street surface in
an indurated sandy-silt, southwest of Domingues
Bivd,, 400 ft northwest of Wilmington Ave, and
SO0 £t south of 223xd 5t Fauna—cof. Mammuthus
{humerus and vina fragments}.

LACM 1643, {Plelstocene) Domingnez Hills.
Material uncoversd in a new housing development
gxcavation near Avalon and 190th Sts. at a depth
of 810 ft in a sendy-silt. Fauna—Mammuthus
{many posteranial elements of one individual),

LACM 1602, (?Late Pleistocens) San Pedro,
Site af Wilmington and San Pedro Rds., 1,0OD ft
N 30° E of BM 11. Specimens recovered from
ferruginous pebbly sand (?Palos Verdes Sand) con-
taining many shells; 35-38 £t above sea level, Fauna
—Clenunys (shell fragments), proboscidean (ver-
tebra}, Eguer {jaw and pelvis fragment}, of. Capo-
meryx {metapodial fragment).

CIT 186, (Pleistocens) San Pedro. Site 100 ft
nertheast of corper of Pacific and Oliver Bis;
lithology unrecorded. Fauna Clermmys (shell frag-
ments}, Canis of. dirus (tooth), Bquus (teeth).

CIT 187, (PLate Pleistoceng) San Pedro, Site at
hill 48 on Wilmington guadrangle (1925 ed.), just
west of Boschke Slough. This s probably equiva-
lent o0 UCMP Loc. 2047, discussed in this paper.
Fauna—Megalonyxy (humsrus).

LACM J057. {Late Pleistocens) San Pedro
Lumber Yard. This locality is evidently equivalent
to UCMP Loc. 2047, discussed in this paper.
Fauna—proboscidean {scapula frapments), Equus
{vertebrae fragments).

LACM 11538, {(Late Pleistocens) San Pedro.
Location at Anaheim Ave, near Vermont Ave, in
8 pit excavation, Fossils recovered 133 £t below
the street level in the Palos Verdes Sand. Fauna—
Eguns (teeth and phalanx), Bison (iibia fragment).

CIT 484, {Late 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}.

LACM 1183, {(Late Pleistocene) San Pedro.
Specimens found 100 ft west of Henry Ford Bivd,
near Ansheim Ave, at a depth of § §; lithology
vnrecorded. Fauna~8ison (Jaw fragments).

LACK 1036, {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 10035, (Pleistocens) Bixby Park. Site on
side of cliff near 17th PL, 60 {t below the park sue-
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face; lithology unrecorded. Fauna-Mammuthus
of. colwmbi {leeth).

UCLA 1063.12. (Late Pleistocene) San Pedro,
Site at Second and Bescon Sts. Specimens re-
covered from the Palos Verdes Sand. Fauna-—
Megalonyx {incomplete skull and radius). Lyon
{1938} based a new species on this skull, M, millerd,
The only specific characters Hsted were the distinet
slope of the supracccipital region and narrow tem-
poral region. Because the variability in sloths is
great, including the first character listed (3ee
Fig. 5}, and the degree of difference between M.
millevi and M. jeffersond is slight, it is doubtful
that this specimen represents a new species,

LACK 1228, (Pleistocene) Green Hills, Local-
ity in Green Hills Memorial Park on Palos Verdes
Dir. North and Western Ave. in the Palos Verdes
Hills; Hthology unrecorded. Fauna--cf, Camelops
{teeth fragmenis).

LACM 1874, {Late Pleistocens) Palos Verdes,
Site in the south wall of canyon just north of north-
ernmaost extension of Paseo del Mar 8t and oppo-
site school grounds. Skull located about 25 fi below
ground surface in alluvinm, Fauna—Bison antiguis
{incomplete skali).

LACM 65107, (Late Pleistocene) Palos Verdes,
Specimen recovered from Bent Spring Canvon,
200 ft west of Empty Saddle Club and 3500 ft
south of Empty Saddle Rd, in tan and white siliy-
sand {Palos Verdes Sand). Fauna—cf. Camelops
{cuboid).

LACA J087. {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—AMego-
fomyx {phalanx), Maemmut americanum (footh},
Mampnthis of. colwmbi {teeth), Tapirus (maxilla),
Eguus {palate, teeth and radivs), Qdocodlens of
bemionus (Jaw fragment), Bison {vertebra).

EACN 1254, (Pleistocens) Redondo Beach {On
the grounds of the Redondo Beach steam generat-
tng plant), Tooth collected at a depth of 27-30 ft;
lithology unrecorded. Fauna—Tanupolama (tooth).

EACM 6705, (Pleistocene) Los Angeles Harbor.
Specimen recovered in dredging operation at berth
128; water depth about 183 ft. Fauma—Poramy-
fodon of. harlani (incomplete jaw),

LACKM 1839, {(Pleistocene) Recharge Basin
Locality af Crenshaw Blvd, and 236th 5t in Tor-
rapce. Specimen taken from marine deposit in
stream channel about 35 £t below ground level
Fauna—Eguur (footh).

LACH 1185 (Late Pleistocene) Alameda and
Sepulveda Boulevards., Site in excavation near

intersection of above streets; lithology uarecorded.
Fauna~Bison {atlag fragment),

LACM 2035, (Pleistocene) Hawthorne, Locality
75 ft west of Praivie Ave, on 13%th St Hthology
unrecorded. Fauna—Mammuthus of. columdi, -
complete skull {specimen not seen, Henry Wylde,
1968, personal communication).

LACK 1344, {(Pleistocene} Harbor Freeway.
Site in excavation for Los Angeles Harbor Free-
way near Athens Blvd., abowt three-fourths of a
mile south of logality 1295, FPossils taken from
east side of freeway excavation in sands and silts;
about 20 ft below sireet level. Fauna—Cirelfus of,
beecheyl (aw), Mammuthus (tooth fragment),
Capromervy (Jaw and metapodial fragment).

LACM 1295, (Late Pleistocens) Harbor Free-
way, Specimens recovered from the Los Angeles
Harbor Freeway excavation between 11Zth and
113th Sts. in a greenish gray argillaceous silt, 16-21
ft below the road level. Fauna—cf, Clemmys {shell
fragment), Paramylodon of. hwlani {(humerus),
Thomomys of, bottae (aws and solated teeth},
Caniy of. dirus {humerus and radive fragments),
Cands of. larrans (maxillary fragment), Eguns {skull
and jaw fragments, isolated teeth and vertebrae},
Odocoileus of. hemionus (antler fragments), Bison
of, antiguus {vertebrae, tibia and phalanges}).

LACHK 225, (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 warecorded. Fauna
—¢f, Mamrughus (radius and tbia fragments and
a calcansum).

LACM 17198 (Pleistocens) Los Angeles, Site at
801 8. Tremaine 8t in a Los Angeles County Flood
Control  Project excavation. Material recovered
17 ft beneath the street surface in a2 sandy-clay.
Fauna—proboscidean (Jaw fragments).

LACK 1170, (Pleistocene} Centinells Park.
Specimens found in excavation for pistol range
just north of Florence Blvd, in Inglewood. Fauna—
Megalonyx {(astragalos), Mustela of. frenata (Jaw),
Felis of. arrox (tooth), Platvponus (tooth), Cap-
rameryy {toothl

LACM 1180, (Pleistocene) Manchester and Alr-
port Boulevards, Site 133 ft below swrface in
gacavation for telephone building at northeast
corner of intersection, Specimens recovered from
a green 1o buff colored sand. Fauna—cof, Memmu
{iusk frapments), Eguuy (metapodial fragments).

LACM 1783 (Late Pleistocene) La Brea Boule-
vard 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 olay. Fauna—Paramylodon of. havlani
(humerus), Eguus (pelvis), Bivon (femur fragment).
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LACK 1272, (Pleistocene) La Brea and Venice
Boulevards. Material recovered from a storm drain
excavation 300 ft west of La Brea and 23 £t below
the surface, Sedimen? consists of a coarze sand
with included carbonaceosus matter; clay lenses
gecur above and below the sand unit. Fauna—
Mammuthus (tooth {ragments).

LACM 1276, (Late Pleistocene) La Brea Boule-
vard, Location on 1300 block of above sirset in
Los Angeles. Specimens from excavation $-12 ft
below the street surface in blue sandy-clay which
underlies a gravel bed. Fauna~Bison {(humerus
fragment),

LACM 1238, (Pleistocene) Olympic Blvd, and
Alvira 8t Bite in excavation for a Los Angeles
County Flood Control Project, Top of fossit 13 ft
beneath level of sidewalk in & sandy clay. Faupa—
Mammuthus (specimen not seen, reported as skull
and tusks).

LACKH 2032, (Pleistocene) Los Angeles Brick-
yard, Locality at Mission Rd. and Daly St, 20-
35 [t below the ground surface in a clay deposit.
Pauna—Clenimys marmorara {(Carapaces), Paramy-
lodon harlani (aws, teeth, humerus, tibla and
dermal ossicles), Mammut americanum {much of
a single individual}, Mammuthus of, columbi {teeth
and miscellanecus postoramizl elements), Eguus
{teeth and tbiae), Camelops (Gibia).

LACAM 2033, {Late Pleistocens} Beverly Hills,
Location ai Melrose Ave, and La Cienega Blvd,;
lithology unrecorded, Fauna—cf, Gopherus {cara-
pace fragments), Mammurhus of columbi {tooth
and miscellansous fragments, of. Camelopy (teeth
fragments), Bison (jaw and vertebrae fragmenis}).

LACM 2034. (Pleistocene} Kilkea Dr. and
Beverly Blvd, Site in north owtfall sewer excava-
tion, Stock {1924} gave information on a geo-
graphically related site in this sewer sxcavation
where huoman remains were uncovered. Fauna-
Mommaut of. americanun (teeth and tusk frage
ments), Mammuthus of. columbi (Jaw).

LACM 1157, (Pleistocene) Consolidated Rock
Company. Site in gravel pit on Alameda 8t near
26th St in Los Angeles; lithology unrecorded.
Fauna—Mamnut of. americanum (tooth).

LACH 2029, (Late Pleistocens} 16th and Ala-
meda Sts. Locality in Blue Diamond Co. Gravel pit,
Los Angeles; lithology unrecorded. Fauna—afam-
muthuy of, columbi {incomplete jaw with tooth),
Bison of antiguus {atlag),

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

LACH 1604, {(Late Pleistocens) Wilshire Blvd,
and Orange Grove Dr, Locality at 600 Wilshire
Blvd, in Los Angeles. Specimen found 15 £t below
ground level in excavation for the Seibu Depart
ment Store in 2 grayish black clay lens, with in-
cluded sands and silts, Favna—Bison of. antiguus
{radius),

LACM 1023, (Pleistocens) Workman and Ala-
meda Sts. Sie in storm drain excavation. Fauna-—
of, Parapave (tbiotarsus fragment and phalanx;
these specimens and the site were briefly men-
tioned by Howard, 1938}, Smilodon of. californi-
s {jaw}, Equus (tooth fragments), Odocoilens of.
hemionuy (tecth and astragalus).

LACM {893, (Late Pleistocene) Santa Monica
Freeway, Site in freeway excavation 75 yds east of
Gramercy 3t in Los Angeles, Specimens recovered
from sands and gravels below recent fil; woe
recorded depth. Fauna-Bison of, antiguns {radius)
of. Mammuthus (humerus fragment).

LACM 1268, (Pleistocene) Hyde Park. Site in
an excavation for cutfall sewer at a depth of 80 fi;
lithology unrecorded, Fauna—Mammuthus {tooth
fragment).

LACA 2027, (Fleistocene) Pasadena. Locality
on 1600 block of Bridgen Blvd; litholopy un-
recorded. Fauna—Mammuthus {(footh fragment).

CONCLUSIONS

None of the Pleistocene terrestrial mammals
listed by Hibbard {1958) and Hibbard et al. {1963)
as being suggestive of Illinolan 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 sither Sangamon or later
age deposits. This is indicative of the relative re-
centness of the nonmarine strata that have been
investigated in the area and suggests that the Los
Angeles basin may nof have been available as a
habitat for terrestrial veriebrates until after Late
Pleistocene time had commenced. Just how much
eartier 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
gt al. (1965: A19) have indicated that much, if not
all, of the Los Angeles basin was inundated unti
some time in the Late Pleistocene, The tervestrial
vertebrates seem to confirm this, Although a rela-
tively good sampling of the nonmarine vertebrates
in the basin has vielded nothing earlier than a
Rancholabrean age, sarlier 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 veriebrates are known,
though, in southern California from Riverside
County, Bautista fauns, and Sen Diege County,
Vallecito fauna

All the fossils reported in this paper, which are
from known stratigraphic levels, are contained in
essentially fatlying beds. However, the underly-
ing strata, Pleistocens or older, are usually in-
clined. A similar condition prevails in the Ban
Francisco Bay area; as Savage {1931; 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 flat-lying agtitude” It therefore scems
possible that the structure of Late Cenozolc strata
in the Los Angeles basin and viclaity can be used as
ar aid in recognizing Rancholabrean age deposits.

There are differing interpretations of the climate
for the Los Angeles basin and vicinity during the
Late Pleistocens {Axelrod, 1986; Stock, 1983,
Mason, 1944; Miller, 1929; Frost, 1927 and
others}. Axelrod! (1968: 42-44) has stated that
two floras are present in the deposits at Rancho
L& Brea. The older is said to be typified by clossd-
cone pines snd represents a temperate, humid cli-
mate of later Wisconsin age and the younger by
juniper and hackberry which evinces a semiarid
climate of the Xerothermic period, He suggested
that the former flora was present no more than
14,000 vears ago and possibly as late as 8,300
vears B. P. Dates compiled by Berger and Libby
{1966} and ones as yet unpublished thus far indie
cate that the major fossil assemblage at Rancho
La Brea is older than 14,000 vears B, P, Since the
pine flora is very Hmited {only a few incomplete
cones exist) and the juniper-hackberry flora is
abundant (it is apparently present throughout the
pits at all depths), there is not sufficient evidence
presently to indicate two distinet foras. Mason
{1944}, in opposition to Axelrod’s interpretation,
regarded the flora at Rancho La Brea as a single
unit that reflects interior {semiarid} conditions.
Axelrod {1866 44) also pointed out that the desert
shrew (Netiosorex crawfordi} from the Rancho
La Brea deposits is associated with the Merother-

e {1988 44) stated that evidence of closed-cone pine
in floras from Wilmington and Santa Monica support
the thesis for a pronounced {emperate, humid climate
in the Los Angeles basin during the Late Pleistocens.
However, these Horas, which contain only a few pine
specimens, are both from locations adjscent o wup-
lands: the Palos Verdes Hills border the former and
the latter i in the foothills of the Santa Monica
Mountains, Also, juniper and hackberry are common
constituents of these foras.

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

The Late Pleistocene tervestrial vertebrates of
the Los Angeles basin, as presently identified, do
not appear to reflect climatie fuctuations. As pre-
viously discussed, each ope appears compatible
with semiarid conditions, Probably some climatic
variation, synchroncus with major changes else
where, did transpive during the Late Pleistocene o
the Los Angeles basin. And since plands in general
are more delicate indicators of c¢limate than ani-
mals, they may show these changes. However, it
will necessitate a very careful investigation of the
fossil floras to show these possible fuctuations. It
is conceivable that the climatic changes which
affected most areas during the Late Pleistocens,
possibly inchiding the mountains of southwestern
California {Axelrod, 1966: 53}, had no profound
effect on the climate in areas such as the Los
Angeles basin, where lowlands in lower latitudes
are in close 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 (1959}, respec-
tively, could have been the result of colder cur-
rents than presently exist at these localities, com-
ing in close proximity to water in the bays which
were heated under local conditions. Fitch (1968
15} stated that the fish fauna of Playa Del Rey
{located at the present Santa Monica Bay) sug-
pested warmer near-shore waters for the Late
Pleistocene than now exist. Colder waters might
have resulted from upwelling currents or in re-
sponse o cocler conditions nearer their source. As
mentioned before, the land vertebrates in the
mixed marine-nonmarine faunal assemblages of
Mewport 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 Ranche 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 helieve that these two groups were
probably contemporaneous. Mixed assemblages
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very simifar to this are known at La Mirads, San
Pedro, Mewport Bay Mesa and elsewhere in the
Los Anpgeles basin in deposits that are much more
temporally restricted, as inferred from sediment

type and thickness. The more lemperate aspect of
the Rancho La Brea fauns was evidently derived
from adiacent wooded uplands, while the major
faunal component sccupled the existing grasslands.
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Tapre 1
Pleistocens Manmalian Faones from Siles in the Los Angeles Basin and Viclnity
fx = presence of taxon, — = gbsence of taxon; of ™ compares with taxon)

Rancho Costean Mewport Bay Mesa
Taxon L2 Brea Bit 166 1067 Ban Pedre La Mirads

Order Insectivora
Family Soricidae

Sorex ormatus of, oo — o . —
Noviosorex crawfordt b3 x oo % - -

Family Talpidas
Seapany latimangs - - - e - -

Order Chiroptera
Family Yesperiilionidas
Aatrozous palfidus o o o X o o

Crder Edentata
Family Megalonyehidae
+ Nothrotherivm shastense X o X - of, e
+ Mepalonyy jeffersoni % - ¢f, . ¢f. of,

Family Mylodontidas
+ Paramylodon harlani X of. - - . -

Order Lagomorpha
Family Leporidas
Lepus californicus % of, o —— of, o
Sylvitagus boackmani % - X wf. of,
Svivitagus audubonii X X &f, - - of,

e

Chrder Bodentia
Family Scivridas
Clitellus beecheyi X X of, - X .
Family Geomyidas

Fhomomys bottae of. X X X

4
2

Family Heteromyidae
Perognathus califormicuy
Perognathus
Dipodomys agifis
Dipodonivs

of. - of. - -

I

b
i
i
i
§

Family Cricetidas
Peromyscus vrinitus .
FPeromyscus manicwlatius x X oo X oo e
Feromyscus
Retthrodoniomys humulis
Reithrodonioniys megalotis
Dnvehonive toreidug
Nemtoma fuscipes
Meotoma
Microtus californicus
Cindatrg

f
H

i
&
i
!

i

i

§

i

§
¥

i
H
P
£
i

SR ] oM om
i
}
}
i

3w ]
i
Pmio=
i}ﬁ
Eﬁ

i

Creder Carnivora

Family Canidae
Caniy letrans
*aniy dirus
Procvon cineresargenteus

(;f.:
— - r of.

-]
S
3
<l
i
3
o

Family Ursidas

+ Arotodus shmgs % - - - - —
Ursus horvibilis
Ursus ampeioanus ® o - — . ¥

2
H
;
i
i
f
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Tarie 1 {continued)

Newport
Rancho Costean Bay hdgen

Taxon 1a Brea Pit 1064 1087 San Pedro  La Mirada

Family Mustelidae
Bussela frenata
Yaxidea taxus
Mephitis mephitis
Spilogale gracilis
Spilogale
Enbydra lutris

P p o
{
]
}
}

t
f
B
i
£

Family Felidae
+Smilodon califoraicus
*Felis atrox
Felis concolor
Lynx rufus

M b oMM
i
§
f
24

Family Otariidae
gen. indet. - - X - -

Family Phocidae

Mirounga engustirostriy - e of. — e
gen, indet, e - - - p

Order Proboscidea
Family Mamumutidae
“+ Mammut americanun % — — - —

Family Elephantidae
+ Mammauthus columbi % X - . -

Family indetl. - — % X -

Order Perissodactyla
Family BEqguidae
Eguus large sp. X X X X %
Egurer small sp, - ef. % - -

Family Tapiridae
Fapirus X oo ® - .

Order Artiodacivia

Family Tavassuidas
+ Platygonus % - — —

Family Camelidas

+ Camelops hesternus
+Camelops

+ Fanupolfama

2 oo
i
2
i
}

Family Cervidae

Odocoileus hemionus X - of. - of.

gen. indst. - of, - — —

Family Antilocapridae

+ Capromervy minor x - - — —

+ Capromeryx - X - — x
Antilocapra americana of. - e - -

Family Bovidae

* Bizon latifrons X X ef. e ef.

* Wson antiguus

;4
]
{
i
;

Bison - e — — -
+ Buceratherium of. -~ o e -

of. - - of.

of. . - a:f:
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LATERAL VIEW

Froums 26, Bison mandible {mot 0 scale), Mumbers on drawing correspond {0 meossirements
on iable 2, Ranche La Brea specimen numbers prefized with Y™, all others represent Costean
Pit specimens; unnumbered specimens are from private collections. Approximale messurements
are given in parsnthesss, Oody adult specimens used,
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YENTRAL WIEW
ATERIOR VIEW

Figurg 27, Bison atlas {not o scale}. Mumbers on
drawing correspond to messuremenis on fable 3.
Bancho La Bres specimen numbers prefized with
“%7, sl others represent Costeau Pit specimens; up-
numbered specimens are from private collections.
Approxbnate measurements are given in parentheses,
Only adult specimens used,

Fwsorg 28, Bisen axis {pot to scale). Mumbers on
drawing correspond (o measursments on iable 4
Rancho La Bres spocimen numbers prefixed with
¥, all others represent Costzan Pl specimens; une-
oumbered specimens are from private coliections.
Approximate measurements are given in parestheses,
Only adult specimens used,
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TABLE 2

Measurements of Bison mandibles from Costzay Pit and Rancho La Brea (fo mm)

Specimen number 18807 I8BI1 18808 IBRRO%  IBRIO . - Y8710 Y6711
Bizon latifrons b4 X x X % X X % o
Bison antiguus o - . - o e - - X
1. Length of jaw, lateral {458} - - - e {460} - 468 401
border of €/ alveolus
o angle
2. Depth of jaw at aptero- — - — 58 - 54 &4 a0 43
internal border of P/2
alveolus
3. Depth of jaw al postero- - 85 {87} . - 85 . A 80
internal border of M/3
alvecius
4. Dstance between {65} - . &7 70 73 &7 &8 61
anterior border of B/2
alveolus to posterior
border of P/4 alveclus
5. Diistance between 110 128 122 - - 117 {125y 115 108
anterior border of M1
alvechus to posierior
border of M/3 alveolns
Specimen number Y6718 W-S8712 YW-STIT Y6714 Y673} Y-6TIR Y6708 Y-8Vl Y8728
Bison latifrons - P . - — e - - e
Bison antiguus % X X b4 X X X b4 x
1. 423 408 434 {438} 413 405 430 418 428
2 48 46 31 47 48 4% 47 46 47
kN 83 83 a2 88 81 &4 83 82 83
4. 62 61 &3 &2 o 58 50 &3 62
% 1ig 108 113 112 1ig 112 111 113 113
Specimen number Y-8730 Y6734 Y-6731 Y-6713 Y870 Y-6TIR Y8726 Y-67I3  Y-6733
Bison lavifrons . e e oo - . - o -
Bizon antiguus % X X % b4 X X % X
1. 422 {42358y {43) 406 - - o~ - o
2. 43 48 4% 46 4% 48 4% 46 30
3. &1 B3 87 83 88 9 87 86 g7
4, §2 58 58 ¥ §3 62 62 3B &2
LR 113 112 113 118 113 113 113 113 114
Specimen number Y-67158 Y-87186 Y-6732 Y8727
Bison lavifrons o o B -
Bison antiguus X X x b 4
1. - - . -
2 48 - 52 52
3 90 a5 - -
4, &2 - 57 60
3 113 113 110 -
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Tapiz 3
Measurements of Bison atlases from Costeau Pl and Rancho La Brea {in mm)

Specimen number 15218 18284 18333 Y-ETYY Y-3439 Y-3432 Y5385 Y-5386

Bison latifrons X X X x - - - -

Bison antiguus oo - P o~ X b4 % X

1. Greatest transverse 261 o B 260 180 16% 1880 18
distance of atlas

2. Greatest frensverse dis- 153 148 - 150 126 124 128 138

tance between articular
faceis for oocipital

condyles
3. Greatest dorsoe 133 118 P 130 100 160 169 106

ventral width 9
4, Distance befween 125 132 123 121 142 103 103 105

anterior and posterior
articulating surfaces

Specimen number W.5388  Y-$393  Y-5396 Y5398 CYW-S38Y VL8395 Y-5389 Y.3384 Y-FI%0

Bison latifrons - e - - - e - - -

Bison ansiquus X X b4 X X X X X X

1. 188 188 183 190 194 184 - 180 178
2. 137 131 117 136 128 135 126 138 {1203
3 108 108 104 107 105 108 {100} 103 103
4. 10w 098 108 106 107 108 106 %3 133
Specimen number Y5438 V-3418  Y-3429  Y-5430  Y-5437 Y5424 Y5414 Y8408 Y5413
Bison latifrons — - - - - — - - —
Bison anviguus x X X * x X b: 4 * X

1. - 181 {163} 158 157 e 165 186 167
2. 138 123 128 132 126 122 126 133 120
3. 103 103 §84 108 093 087 026 108 LY
4, 108 100 094 162 53 {58 106 103 057
Specimen number Y¥-5405 Y-5403  YV-3404 Y-5412  Y-S5402 Y-3401  Y-540% Y5410 Y-5408
Bison latifrons — o — - - - — -
Hison antiguus X X X X X X X X X

1. — e 175 181 172 193 177 182 e
2. 121 125 126 132 137 121 131 128 138
3, 104 114 106 100 1407 160 184 167 1ig
4, %4 106 086 108 104 100 098 087 104
Specimen nomber Y5388 Y-R41T7 YO5425  Y-3438  W-5420 Y-5415 Y3428 Y-3418  Y-S421
Bison latifrons - - - o - - - - -
Bison antiquus X X X X X X X X b3

i 180 - - 192 - 184 e 168 183
2 123 {1303 124 137 136 132 138 128 131
3 190 100 103 149 107 o {101} 100 109
4 101 {103} 103 104 02 104 104 Y 106
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Tapry 4
Measurements of Bison axes from Costean Pit and Rancho La Brea {inmm)

Specimen number 18334 18335 Y-6734 V-S5664 Y3661 Y3667 Y3671 Y-5675
Bison lasifrons x X b4 - - - . -
Bison andiguus — o e b4 X X X X

1. Greatest antero~ 146 s 148 138 126 126 124 126

posterior length

2. Greatest width across 137 140 138 114 113 1i4 121 121
anterior articulation
surface

3. Greatest width of 60 64 59 35 52 M 54 55
odontold process

Specimen number Y-3674  Y-36683  Y-5688 Y-5680 Y-5889 Y5638 Y-5865 Y5670 Y-S678

Bison latifrons - - o - - . — - —

Bison antiguus X % X b4 -4 x X p:{ X

1. 130 128 115 1346 130 129 128 128 127
2. 18 118 g 130 117 113 117 124 118
3. 53 58 53 52 by 35 55 55 i
Specimen number Y3677 Y5676 Y3671 Y.5680 Y-367% Y-5633 Y-§65% Y-3658 VY-3648

Bison latifrons e o . - - - - — -

Bison ansiguus X X X b:4 X X X b:4 X

1. 122 136 124 128 128 127 {118} 136 123
2. 118 113 112 11% 121 117 117 123 17
3 b 33 55 35 36 35 34 36 34
Specimen number Y-5648  Y-5658 Y-5651 Y-5657 Y-5647 Y.56486 Y-36845 Y-3634 Y-3630

Bison latifrong - - - o - - - - -

Bison entiguus X % X X X X b4 X X
1. 138 131 130 136 136 119 128 138 127
2. 131 118 132 120 118 118 124 138 114
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FioURE 28, Bison Tth cervical vertebra {not {0 scale).
Numbers on drawing correspond {0 measnrements on
table 3. Rancho La Brea specimen numbers prefixed
with “Y™, all others represent Costean FPif specimens;
unnumbsred specimens are from private collections.
Approximate measurements are given in parenthesss.
Only adult specimens used.

Tapre §
Measurements of Bison Tth cervical vertebrae from Costean Pit and Rancho La Brea {in mum)

Specimen number 18375 18376 18377 183ve - Y-6513  Y-6500 Y-8397 Y8510
Bison latifrons x X X X X - .. - -
Bison antiguus - e o - X X b:4 X
1. Grestest anterc- a6 §2 {87} {82} 86 b 71 TG s
posterior length
of cenbrum
2. Greatest widih 88 58 . - 86 73 73 71 73
of centrum
3. Greatest beight 68 &3 - - £9 54 52 33 54
of centrum
4, Greatest width of head 53 53 53 31 3G g 49 35 ¥
3. Anteroposterior diame- 58 39 &7 - &1 3 48 45 55
ter at bass of spine
Specimen oumber Y6505 Y-6485 Y-6484 Y-648% V8473 Y8485 Y-851% Y-64%8 Y-6501
Bison latifrons - - - . - - - - -
Bison antiguus X X X X b4 X X X X
1. T8 73 75 73 ki 74 5% T8 72
2 e 76 74 T 71 71 73 F7 72
3. 55 53 53 54 4% 53 5% 54 55
4, 44 3% 38 3% 37 3] 37 3% 41
5. 54 53 53 50 55 50 53 49 53
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TasLe ¥ {continued}

Specimen number

Bison Lasifrons - — -

Bison antiguus x X %

1. T4 T4 73
2. 6 5% 74
3. 54 54 33
4. 38 37 38
3, 52 48 53

Froumg 38, Bison 5th lumbar vertebra (not to scale).
Mumbers on drawing correspond {0 messurements on
table 6, Rancho La Brea specimen numbers prefixed
with *Y", all others represent Costean Pit specimens;
unnumbersd specimens are from private collections.
Approsimate meastrements are given in parentheses,
Cmly adult specimens used.

Y6452 Y6488 Y6517 Y-64%4 Y6507 Y-6500 Y-6481 Y-5488 VY-651s8

X X X X X S
71 73 T4 T4 74 {733
{783 77 73 78 77 9
34 32 35 36 34 o
38 37 4 37 k3 38
48 54 34 - o 54

ViEWw OF ARTICULAR SURFACE

Fwoure 31, Bison scapula {nol to scale). MNumbem
on drawing correspond fo measurements on table 7.
Rancho L Brea specimen numbers prefized with
Y, all others represent Costean Pit specimens; wne
mumbered specimens are from private collections,
Approximate measurements are given in parenthoses,
Only adult spechmens used,
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TaBLE &
Measurements of Bison $th lumbar vertebrae from Costean Pit and Rancho Lo Brea (nmm}

Specimen number 18580 18581 Y-6748 Y8750 Y-6788 Y6746 Y-6748 Y6738 Y647

Bison ntifrons # 3 7 7 b o oo . o

Bison antiguus - o - o oo X X x X

1. Greatest length 83 84 84 80 78 73 71 T4 &8
of centrum

2. Greatsst width 81 &6 a1 84 82 74 71 71 Ti
of centrum

3. Greatest height 4% 48 33 46 48 41 42 41 43
of centrum

4. Width across center of 82 76 76 83 79 73 72 77 T
posterior gygapophyses

Specimen mumber Y-6744 Y-6743 Y-6753 Y-6740 Y-a752 Y6741 Y-6745F V.87l Y6742

Bison lntifrons - e e - - i P P -

Bison antiguus b4 X % 7 T ? ? x b 4

1. 74 10 13 78 73 73 T4 T4 70

2 75 73 868 43 83 84 83 74 7

3. 44 43 42 47 44 46 - 44 45

4 73 75 71 78 82 82 74 — .

Tanre 7

Measurements of Blvon scapulas from Costean Pi and Rancho La Bres (in mum)

Specimen nombey 185832 18583 o . Y6738 YSTRS  Y-8787 Y-6TTI  Y-6784
Bison latifrons x - X ® X s e oo o
Bison antiguus - kA - - * x X b4
1. Anteroposterior 96 73 23 22 20 80 T8 73 81
dismeter across center
of glenoid cavity
. Trapsverss diameter T2 by 73 T2 75 61 57 56 G4

across certer of
glenoid cavity

Specimen number Y6762 Y-6763F  Y-6TTL Y-6763 Y6757 Y6771 Y6780 Y-6T68  Y-6755
Bison latifrons - - - - - e . - o
Bison antiquuy ? X X X X % X % X

1. 84 74 74 &0 81 70 81 T¥ 77
2. &8 56 52 &0 62 3o &4 59 57
Specimen number Y-6768 V-8766 Y-6761 Y6754 Y8739 Y6770 Y6738 V.67%6

Bison lntifrons - - — . - - - —

Bison anviguus X % % X X % % b4

1. 73 70 72 &3 82 73 ] 5

2. 33 36 34 64 34 33 &4 é1
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Fistrmp 32, Bison humerus (not to scaled, Numbers
on drawing correspond to messurements on lable 8§
Ranche La Brea specimen numbers prefized with
¥, all others represent Costean Pit specimens; un-
numbered spechmens are from private collections.
Approximate meagsurements are given in parsntheses.
Ounly adult specimens used.

Tasre &
Measurements of Bison humerd from Costean Pit and Rancho La Brea (in mm)

Specimen number 182317 Y-8637 Y6658

Bison latifrons x X

Bison antiguus o s ?

i. Length 378 367 358

2. Least dismeter of shaft &2 65 34

3. Greatest distal trans- 123 ii9 143
verse diameter

4, Greatest diameter of 33 49 46

laters] condyle

Y6881 Y6656 Y-6633

Y-666% Y-8860

X X
343 338

4% 33
898 142

47 42

Specimen number Y-6658 Y-5864 Y6683

Bison latifrons - — —

Bison antiguus X b3 b:4

i 346 330 348
2 53 47 55
3. 102 097 104
4. 43 41 48

X X X
334 333 342
56 36 50
102 101 B8
453 43 47
Y6665 Y-6671 Y-667%
x X X
344 348 342
52 54 31
102 106 099
47 47 44

Y6670 Y-6668  Y-6667

X x X

53 32 (523
100 103 100
46 43 46

Y-6675 Y-66874 Y-6666
Bison latifrons - - o

Specimen number

Bison antiquus X X X
i — - —
2. 31 43 50
3. 098 097 143
4 43 30 46

Y-6678 Y-5672 Y8680

b4 b:< x
48 5 41
02 104 104
44 45 41

104 8%
43 43
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MEDIAL YIEW

Fisure 33, Bison radius (oot to scale), Numbers on
drawing correspond 10 measwrements on fable &,
Ranche La Brea specimen numbers prefixed with
%™, all others represent Costean Pit specimens; un-
pumbered specimens are from private collections,
Approximate measurcments are given in parentheses.
Oy adult specimens ussd.

No. 10

¥
ANTERIOR YW ;

Frouns 34, Bivon metacarpal {not {o scale). Numbers
on drawing correspond {0 measurements on table 10
Ranche La Brea specimen numbers prefined with
“¥7, all others represent Costeau Pit specimens; un-
numbered specimens are from private collections.
Approximate measuremenis are given in parentheses.
Culy adolf specimens used,

TamLe 2
Measurements of Bison radii from Costeant Pit and Ranche La Brea {in mm)

Specimen number 15231 1B63® 18638

Bison latifrons X b4 X

Bison antiquus - o e

1. Gireatest length 385 381 o

2. Greatest proximal 124 125 {120}
{rangverse diameter

3, Least anteroposterior 48 41 41
width of shaft

4, Least transverse &7 &7 73
widih of shaft

5, Cireatest distal traps- 110 1ig o

verse dismetsr

18640 Y-6690 Y-6686 Y-6687 Y-6692 Y-6684

x 7 ? — - -

- X % b4

- 376 - 367 351 358
- 117 132 104 107 108
- 41 41 40 38 33
- 64 - 35 58 .92
114 109 - 108 495 093




197G PLEISTOCENE VERTEBRATES OF THE LOY ANGELES BASIN 68

Taprk 98 {pontinuped}

Specimen aumber Y-66%6 Y-6681 Y-6684 Y0682 Y-S683 Y-8698 Y8885 Y.-6703 Y6704

Bison latifrons - - - - - - . — -

Bison antiguus b4 X X X X x X % %
L 357 372 360 373 364 35 353 - o
2 102 108 103 197 107 - - 188 108
3 35 37 36 38 38 {38} {38} . e
4. 5% 55 57 37 55 36 {36} i -
5 082 098 093 087 088 096 098 - .

Specimen number Y-6T0R  Y-8707 Y6705 Y-6687 Y-6793 Y-6700

Bison latifrons - - - - - -

Bison antiguus X x X% X % %

1. - s . — . -

2 100 - e = . -

3, - - - - - "

4 - - - o - -

5 - 082 094 103 098 097
Tazie 10

Measurements of Bison metacarpals from Costean Pit and Rancho La Brea {in shm)

Specimen pumber 1857¢ — - Y2420 Y-2443  Y-2445 Y2404 Y2457 Y2442

Bison latifrons X % X - e o - - —

Bison antiguus - - o 7 k4 X X X %

1, Greatest length S 233 232 219 238 22T 232 314 225

2. Least anteroposterior 34 38 38 33 31 1% 30 33 A
width of shaft

3. Least transverss 61 &1 55 46 48 50 52 43
wisdth of shaft

4. Greatest distal trams- 106 098 26 088 079 078 78 082 074

verse dinmeter

Specimen number Y3434 Y-2414  Y-2418 Y-3444  V-3424 V2429 V2412 Y3433 Y2416

Bison latifrons - - e . — . — — —

Bison antiguus X X x p:d X X X b:4 X

1. 217 212 218 235 324 237 220 213 214
2. 30 27 28 31 30 38 30 27 3
3 48 42 46 46 47 3G 48 41 56

4. 081 o706 473 083 77 O8O 078 {70 877
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Tanne 10 {oontinued}

Spscimen number

Bison lotifrons - - -

Bison antigus ko b4 k¢

1 21% 220 218
2. 30 B 32
3. 51 46 47
4, 081 g873 O8O

Y2438 Y2413 Y.25TR

Y2425 Y-2447 Y2435 Y2406 Y2436 Y-2419
% b3 X X X %
220 218 221 216 216 233
3 31 30 31 8 8
48 48 49 30 47 44

877 080 079 080 o673 &ie

Specimen number

Bizon latifrons . - -

Bison antiguus b b4 X

1. 217 218 224
2 30 33 31
3 45 55 4%
4 (1Y {88 oy

Y-2447  V-2430 V-2430 Y3431 Y3448

X pid
225 207

28 29

46 45
976 {74

g

§
) ,;5’ POSTERIOR WEW
e

T
izl
4
2
~
=
i
%
.

Fisure 35, Bison femur {nol 1o scale). Mumbers on
drawing correspond to messurements on fable 1L
Rancho La Brea specimen numbers prefixed with
¥ all others represent Costeau Pit specimens; un-
numbered specimens are from private collections.
Approximate measurements are given in parentheses,
Unly adult specimens used,

=

5%

i
¥

z
T

MEHALMDE

Fioureg 36, Bison tibia {not io scale). Numbers on
drawing correspond to msasurements on iable 12,
Ranche La Brea specimen pumbers prefied with Y™,
all others reprssent Costean PR ospecimens; unoume
bered specimens ars from private collections. Approgi-
mate measurcments are given in parentheses, Only
adult specimens used.
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Tapry i1
Megsurements of Bivon femors from Costean Pit and Rancho La Brea (in mum}

Specimen number 18417 18418 18416 - Y6783 Y8780 Y8ITF OY-8VVT Y-87YR
Bison latifrons x b4 ? ? ? ? . oo o
Bison antiguus - o mer e - o X b4 b4
1. Anteroposterior (34 {67} &6 &8 &8 68 63 &2 B4
diameter of bead
2. Grealest proximal 172 {1133 - - 184 176 160 160 162
transverse diameter
3. Greatest proxial R4 no i . 78 77 63 3 b
anteroposterior disme-
ter of diaphysis
Specimen number Y8778 Y-8774  Y-6T78 Y88 Y-8TVE Y-6878% Y-6784
Bigson latifrons P . - - - - -
Bison aniiquus X x x x x b4 X
i. &3 63 ¥4 6% 61 63 63
2. 157 167 168 158 156 - {158}
3. KM 68 76 52 &0 i3 75
Tanre 12
Measprements of Bison tibize from Costeau Pit and La Brea (in mm)
Specimen nuwmber 15216 18423 18422 Y-6793 Y6808 Y8788 Y-4790 VY-6807 Y-6803
Bison latifrons b4 X ? x % o - - -
Bison antiguus - - - o o X b:4 X X
1. Greatest proximal 152 - - 153 148 133 134 133 136
trangverse diameter
2. Greatest proximal 148 — - 143 — 130 137 137 130
anteroposterior dizmetsr
3. Greatest distal - 94 {88) 93 81 84 81 82 B2
iransverse diameter
4, Greatest distal - o &6 £8 && &3 &4 &0 &4
anteroposterior diameter
Specimen number T-6802 Y-6806 Y-6804 Y-G6ROF Y-8RGI Y6781 Y-4792 Y-6800 Y-678%
Bison latifrons - e - — - - - - -
Bison antiguus b4 X x * X X % X X

1.

123 133 {1293 121 130 134 13¢ {1223 130

2. 1317 132 122 118 124 132 126 117 138
3, 84 83 7% T8 77 84 82 77 §3
4, 62 b &0 58 &0 §1 &2 &4 61
Specimen number Y5784 Y-8798  Y-879¢  Y-6T97 Y6795 Y-6TES

Bison latifrons - o B . - -

Bison antiguus X b 4 X b4 p:4 X

1.

2
3.
4

127 134 134 133 132 -

127 123 134 133 131 123
81 82 &6 g2 84 7
&1 &o 64 53 £3 &0
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AMTERIOR WIRW

LATERAL VIEW ' ANTERIOR VIRW

Frourn 37, Bison astragali (nof to scale), Numbsrs Foure 38, Biron metatarsal {nof to scale). Numbers

on drawing correspond o measurements on fable 13 on drawing correspond fo measurements on iable 14,
Rancho Lz Brez specimen nwmbers prefined with Rancho La Bres spechmen pumbers prefined with
gl others represent Costesu Pit spechmens: une 7, all others represent Costenn Pit specimens: ug-
mumbered specimens are from private oollections, mumbered  specimens are from private soliections.
Approximate messurements are given in parentheses, Approximate messurements are given in parentheses.
Cnly adelt specimens used. Oy adult epechmens used.

TanrE 13

Measuremenis of Bison astragali from Costean Pit and Rancho La Bres (inmm)

Spechnen mumber e 18488 Y0818 Y-0882 VL0823 Y0977 Y0834 Y-0813

Rison lotifrons X e % x o - - -

Bison anfiguus o ? = . ¥ 7 X b4

1. Gireatest longth a7 B8 4 93 &1 4 B3 &4

2. Createst transverse &5 38 &3 &3 6 &0 &3 54
width

3. Grouatest antero- 5% 34 55 53 32 52 hiy 48

posterior width

Specimen number Y-0815 Y0817 Y0843 VBRI Y0848 Y0830 Y0853 Y-0BI1 Y0883

Bison lntifrons e o - e . e - - -

Bison antiguus x X X X % % b4 x x
1. 87 #8 84 &5 &7 g 83 84 g%
s 5% 5% 5% 54 35 58 byl 53 59
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Tanrr 13 {continued)

Specimen number Y0947 Y-0934 Y0913 Y-087%  Y-0830 Y0832 Y.0961 Y0883 Y-0873

Bison larifrons — - - - - - - -

Bison antiguus % X X x x X X X %

1. 80 84 87 81 81 80 89 87 Sik

2. 51 54 39 53 50 51 58 57 56
3 46 50 50 48 46 4% 32 51 52
Specimen number Y-0842  Y-0927 Y0870 Y-0880 Y0848 Y0884 Y.0865 Y0981 Y-0853

Bison latifrons - - - - — - - "

Bison antiguus b.e ¥ X X X X b4 X p:¢
1. B 83 B& 89 85 g3 83 &8 88
2. 54 57 57 57 53 54 51 57 37
3. 48 51 b} 31 50 45 45 50 51
Specimen number Y0881 Y0830 Y0922 Y0078

Bison latifrons - e - —

Bison antiguus X X X X

1. 30 86 8¢ 82

2. 38 58 &0 52

3. 52 52 53 46

Taprz 14
Measurements of Bison metatarsals from Costeau Pit and Rancho La Brea (in mm)

Specimen number 18434 - Y-2306  Y.2393  Y-2313 0 YLR3IS Y2380 w2283

Bison lntifrons — X ? X - - - - —

Bison antiquus ¥ - e B - - 3 ? ¥

1. Greatest length — 278 - 275 274 2713 276 277 275
of shaft

2. Greatest proximal T2 73 72 73 T4 &9 63 62 &3
transverse dlameter

3. Greatest proximal an- 53 65 63 &8 &8 63 &1 &4 63
teroposterior diameter

4, Least transverse 47 {50) hit] 50 48 46 3 43 40
widih of shaft

3. Least anleroposterior 34 44 - 41 38 37 36 37 ¥
width of shaft

6, {reatest transverss o {87) oo 83 80 B0 74 74 T8

width of condyles
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Tamee 14 {continged)

Specimen numbesr Y2288 Y-2285  Y-2280 VL2308 Y2317 O YW33LS Y2303 YL2EST Y-
Bison laifrons - - - o - - - - —
Bison antiguus ¥ ? ? X X X X X x

1. 266 277 278 278 282 267 281 266 258
2. &7 63 66 &0 G4 56 63 81 83
3 54 &2 §3 5% 61 b 61 &3 &0
4. 44 41 E 4] 42 43 34 40 3% 43
3, 40 40 37 35 i 33 37 33 33
&, 75 75 71 71 78 &7 74 74 i3
Specimen number Y2387 YATE Y2277 OY-A31% Y233 YWI3I3 Y-2321 YRS YRR

Bison latifrons - - - - — — — — -

Bison anfiguus X b4 X b:4 X X % b4 b:4

1 269 72 265 275 281 272 269 282 269
2. 57 &2 58 &3 §1 &0 61 63 61
3. 58 5% 58 50 &0 §1 &1 &0 5%
4, 41 48 36 37 39 36 37 48 41
5 37 37 34 35 37 34 35 37 3%
. 71 72 68 74 73 71 73 73 T4
Specimen numbsr Y2294 Y2375 Y-2382 Y-2288  Y-2274 Y2386 Y-2281 YWQI89  Y-R300

Bison laiifrons - - - - - - — - —

Bison antiguus X x X X X X X X x

1. 272 262 266 265 270 262 263 278 268
2 &1 3% G0 &1 &0 3% &0 g 61
3 62 38 58 38 3% 38 57 59 58
4 1% 37 40 41 37 35 37 38 40
8. 33 35 36 37 35 34 34 34 36
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Froure 39, Bion ungual phalang (not fo scale), Num-
bers on drawing correspond o measurements on table
15, Rancho La Brea specimen numbers prefized with
“y. all others represent Costeaun Pt specimens; on-
numbersd specimens are from private collections,
Approximate measurements are given in parentheses.
Cnly adult specimens used.

POSTERODOREBAL VIEW

Tapre 1§
Measurements of Bivon ungual phalanges from Costean Pit and Rancho La Brea (in mm}

Specimen number 15222 Y3384 V-3 Y-3341  YW3331 OYW3458  Y-3338 Y-3398

Bivon latifrons x o - - - - - -

Bison antiguus o ¥ ? X X X b4 X

1. Greatest antero- 04 Y 087 078 08¢ 090 086 74
posterior length

2, Greatest proximal 44 37 36 30 34 3% 34 28
trangyverse diameter

3. Greatest proximal an- ki 56 &3 54 &1 &7 &0 kit

teroposterior dameter
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Tasre 15 {continued)

Specimen number Y-3363 Y3385 Y-3397  W-3385 Y3394 Y-3371 Y-33300 VL3321 Y3381
Bison latifrons - i - - - — o o e |
Bison ansiguus b:4 X b:4 X b X % X X |
1. 082 082 080 084 087 093 {84 4RG 082
2. 34 35 38 33 33 38 31 38 33
3. ] 3% £9 80 88 68 8 63 61
Specimen munber Y-3271 ¥-3369 Y3370 Y332 Y-3335 Y-3388 Y3484 VL3388 Y3388
Bison latifrons - - - e - - - oo oo
Bison antiguus X X X x x x X x ®
1. 0932 080 {83 081 Q80 083 {88 683 086
2. 35 3% 34 34 32 32 i3 34 31
3. 61 3% &0 b 5% 5% &1 39 57
Specimen number Y-3E58  Y-3338 Y3283
Bison latifrons - — —
Bison anfiguus X p:4 X
1. 088 O8O 085
2. 32 38 38
3 56 38 62
TasLe 16
Measurements of Paramyiodon harlani skulls from Costeaun Pit and Ranche La Brea {in mm)}
Specimen number 15450 1719-2 17718 1714 17ERs 0 YTURG ITITLRT O 1TVIR4
1. Greatest external width 133 130 130 i2é 128 136 128 132
of occipital condyles
2. Least internal distance f4 58 53 54 57 §3 &2 &8
betwaen oocipital condyles
3. Dorsoventral dismeter 38 44 41 43 43 45 43 44
of foramen magoum
4, Greatest height of occiput 135 130 142 136 128 147 148 146
5, Greatest width of occiput 180 188 184 175 138 188 176 188
&. Distance between centers 142 138 135 129 138 138 137 148
of stylohyal depressions
Specimen numbsr 1717-22 171731 pTiT-2G iRl WPyR3d 0 1Tivas 1rives 1717-8
133 134 136 128 132 138 126 125
2. 57 63 34 56 - 62 50 e
3 48 46 41 42 47 47 44 43
4 153 141 150 130 156 155 147 130
] 186 18% {187) 175 183 - e {178}
& 143 137 134 133 134 142 141 131
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POSTEROVENTRAL VIEW

Figume 40, Posterior one-third of a Paremylodon harfoni skoll {not to scale). Numbers on
drawing correspond o measurements on table 16, Rancho La Brea spscimen numbers begin
with 1717, all others represent Costean Pt specimens; unnumbered specimens are from private
collections. Approximate measurements are given in parentheses, Only adult specimesns used,

o
e
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Frouse 41,

POSTRERIOR
YIEW

Paramylodon harfoni bumerus {not to
scale}. Numbers on Jdrawing correspond o maasure.
ments on table 17, Rancho La Breas specimen numbers
begin with 1712, all others represemt Costean Pit
specimens; unnumbered specimens are from private
collections, Approximate measurements are given in

parentheses. Only adull specimens used.

YENTRAL VIEW

Frourg 42, Poramylodon harbant Hbia {not to scaled.
MNumbers on drawing correspond 0 measurements on
table 18 Rancho La Brea specimen numbers begin
with 1702, all others represent Costeau Pit specimens;
wanumbered specimens are from private collections.
Approximate messurements are given in parentheses.
DInly adult specimens wsed,

Measurements of Paramyiodon harlani hmzsgfdfi(iz Costean Pit and Rancho La Brea (in mm)

Specimen number 18181 18180 18178 171284 1712R-1 0 17I2L.E 1712-1.-8
1. Length of shaft 425 438 o 452 457 457 {4407
2. CGreatest proxinal 158 - - 163 174 156 137

transverse diameter
3, Greatest distal 243 238 - 259 62 258 254

trapsverss diameter
4. {reatest (ransverss 108 108 146 2% 132 121 115

widih of Haphvels
Specimen number 1718-R-2 I71E-R-3 1712811 1712.B-6  I7IZ-R-1E  EVIZ-RAZ 0 1TIZL-EY
i 451 448 45% . 448 464 -
2. 1% 168 163 - 158 VPG o
3. 258 o - 264 - - 269
4, 118 - e 138 13 138 133
Specimen number 1713-1-19 1712.1-34
1, - —

- 173
266 o

2
3.
4

124
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Tanir 18
Measurements of Paramylodon harlani tbiae from Costean Pit and Rancho La Brea (Inomam)
Specimen number - . 1702-E-4  1T02-R-30 0 17021285 1T02.R-34 1703119
1. Greatest length 343 — 278 260 273 272 270
%, Transverse diameter 110 - {96 168 110 102 118
of medial condyle
3. Anteroposierior 101 - 126 105 127 128 11
diameter of medial
condyle
4. Least width of 023 {087} o497 088 0497 103 097
diaphysis
5. Greatest distal 147 134 148 144 147 156 152
transverse diameter
§. Createst distal 108 087 118 101 104 119 104
anteroposierior
diametsr
Specimen number 1702-E-12  1702-R-1  17O2-R-33 17021-18 1702-1-7 1023 1702R.24
1. 254 262 24% 257 357 287 252
2. 087 493 LAY 80 088 a91 {87
3 114 1y 128 114 118 128 104
4. o493 By 101 491 91 oRe 080
5. 143 145 146 142 140 149 133
6. 161 147 110 £99 100 101 94
Specimen mumbser 1T0L-R-14  1702-B-34  1702-L-13  I702-R-1%  1702-1-28  1762-L-30
1. 251 233 260 276 254 256
2. D82 094 100 101 492 161
3 112 106 130 123 113 113
4 084 897 098 088 082 088
5. 138 133 141 158 133 133
§ 056 162 106 114 098 {88
Specimen number 1702.L-31  1702-R-12 1702-1-18 1702114 {TO2-R-8 IVOR-R-S
1. 248 372 266 235 164 267
2., 080 084 {088} 081 {94 088
3. 092 110 498 118 114 111
4. 080 108 095 92 08% 103
3, 13¢ 148 148 149 139 150
8. 091 181 142 106 103 100
Specimen number 1702-R-25  1702-R-4 1702-R-13 1702-L-11 ITOR-R-1D ITOR2.R-1B
1. 250 270 285 247 256 250
2. 084 81 091 0499 088
3. 109 118 107 112 106 115
4, 090 094 083 081 094 {93
5. 133 150 142 138 140 140
&, 084 108 102 103 100 146
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Fioume 43, Paramyiodon hariani 4th metacarpal (not
{0 seale}. Numbers on drawing correspond to measiire-
ments on table 15, Rancho La Brea specimen numbers
begin with 1478, all others represent Costean PU
specimens; unnumbered specimens are from private
collections. Approximate measursments are given in
parentheses. Only adult specimens used.

MED AL VIBW DORBAL VIBW

Tapry 19
Meazurements of Paramylodon herfoni 4th metacarpals from Costeau Pit and Rancho La Brea (in num)

Specimen number o 1478-R-28  1478-L-13  1478-L-17  1478-L-15  1478-B-18
1. Greatest length 115 120 113 127 124 116
2. Least transverse 28 30 28 33 24 28

width of diaphysis
3, Least anleropos- 28 34 34 34 38 33

serfor width of

diaphysis
Specimen munber 1478113 1478-R-23 1478.L-31  1478-B-i4  147RL-2% 1478128
i 125 124 122 128 118 123
2. 29 30 27 % 10 32
3 38 32 32 37 7 37
Specimen noumber 1478115 1478-R-3%  1478-R-15 1478118  147ER-Z1 4TRRST 0 147817
5 120 127 119 128 135 121 124
2. 30 32 ozl 34 33 33 8
3. 36 48 36 36 48 33 31
Spectmen nimber 1478322 1478-1-22 I47RR-2 0 W4TRL-I6 147B-L-% 14T7B-R-300 1478-1-5
1. 124 126 123 132 118 123 122
2. 30 33 33 28 28 32 32

3. 37 34 38 31 25 Ly iz
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Tapry 20 |
Taxonomic References of Mammalian Genera Appearing in Faunal Lists |
{ Mumbers opposite taxon relate to bibliographic reference in which genus fs discussed )
Genug Bibliographic Number

Antilocapra 13, 15, 18, 19, 38, 40, 52, 55, 68, 70, 86, 104, 10%, 133, 1453, 147, 154, 169, 170, 171, 188,
180, 197, 205

Antrozous 13, 52,70, 86, 133, 136, 145, 1586, 184, 187

Arctodus 83, 3%, 60, 68, 103, 117, 119, 124, 145, 158, 187, 187, 188, 205

Bison &, 13, 14, 17,21, 32, 23, 24, 32, 41, 44, 45, 53, 53, 59, 60, 61, 63, 67, 68, 73, 86, 98§, 100,
103, 104, 113, 128, 133, 138, 138, 143, 144, 145, 148, 147, 148, 153, 153, 154, 1538, 137,
163, 164, 168, 169, 188, 193, 197, 305

Camelops 24,25, 53, 34, 59, 64, &5, 66, 68, 100, 103, 104, 121, 138, 145, 147, 1580, 155, 186, 157,
164, 168, 183, 1835, 188, 198§, 208

Canis 13, 24, 25, 28, 43, 5%, 533, 59, 65, 66, 70, 86, 96, 103, 104, 107, 111, 113, 115, 116, 118,
133, 145, 147, 156, 157, 188, 197

Capromeryx 15, 16, 19, 25, 38, 39, 40, 53, 64, 65, 66, 68, 103, 104, 148, 154, 158, 1865, 1868, 171, 188,
194, 203

Citellus 13, 24, 25, 37, 82, 54, 53, 57, 60, 63, 66, 68, 70, 86, €9, 104, 109, 133, 148, 147, 138, 156,
1635, 169, 188, 197

Dipodomys 13, 24, 35, 27, 52, 60, 66, TO, B, 133, 145, 155, 156, 188, 197,202

Enbhydra 13, 52, 86, 129, 133, 145, 197

Eguus 4, 14, 19, 24, 25, 26, 28, 42, 53, 35, 38, 35, 61, 65, 66, 6§, 71, 86, 96, 87, 103, 104, 113,
132, 140, 1435, 147, 148, 154, 183, 156, 157, 161, 164, 145, 169, 172, 173, 188, 197, 205

Euceratherium 53, 59, 65, 104, 145, 147, 154, 181

Felis 13, 52, 83, 56, 65, 66, 70, §6, 84, 96, 100, 112, 114, 137, 119, 123, 124, 125, 128, 133,
141, 145, 154, 156, 157, 158, 164, 188, 187,208

Lepus 13, 52, 70, 86, B9, 86, 115, 119, 125, 133, 148, 156, 187, 164, 188, 187

Lynx 13, 32, 70, 86, 89, 96, 115, 119, 125, 133, 145, 154, 157, 164, 188, 187

Mamnu 33, 53, 36, 61, &2, 95, 103, 104, 131, 1332, 134, 145, 154, 156, 157, 163, 188, 189, 203

Muommurhus 14, 24, 25, 32, 33, 83, 59, 80, &1, 63, 66, 68, 95, 104, 113, 131, 132, 134, 141, 145, 147,
148, 154, 156, 157, 161, 162, 165, 188, 199, 2035

Megalonyx §3%5$, 65, 66, 101, 104, 110, 145, 147, 156, 157, 161, 164, 175, 177, 178, 180, 184,
188, 205

Mephitis 13, 24, 48, 52, 70, 86, 133, 141, 148, 186, 157, 188, 197

Microtis 13, 24, 27, 47, 51, 52, 35, 56, 60, 61, 63, 63, 56, 68, §6, 89, 104, 108, 133, 145, 147, 1535,
156, 163, 189, 1R, 133’7

Mirounga 13, 52, 84, 133, 145, 148, 197

Musteln 13, 24, 48, 48, 52, 54, 85, 57, 63, 84, 108, 133, 145, 158, 157, 188, 197

Neoroma 13, 24, 25, 27, 28, 52, 60, 63, 66, 68, 70, 86, 8%, 10%, 133, 1435, 156, 137, 164, 1635,
188, 197

Nothrotherium 53, 65, 83, 103, 104, 108, 116G, 145, 1586, 175, 178, 180, 184, 188, 208

Notiosorex 13, 20, 36, 52, 86, 57, 68, 70, 86, 133, 142, 143, 136, 188, 196, 197

Odocoilens 13, 14, 24, 25, 52, 64, 65, 70, 88, 104, 109, 133, 145, 147, 156, 137, 164, 188, 180, 187

Ondatra 13, 24, 51, 32, 55, 60, 61, 62, 63, 65, 68, 72, 86, 109, 130, 133, 145, 1587, 189, 187

Cnyohomys 13, 24, 25, 37, 52, 34, 37, 60, 68, 70, B6, 109, 133, 145, 158, 156, 169, 188, 197

Paramylodon 55, 60, 65, 66, 92, 104, 107, 110, 113, 145, 154, 155, 156, 157, 161, 175, 1748, 177, 179,
180, 181, 184, 188, 205

Peropgnathus 13, 24, 25, 37, 28, 52, 54, 37, 60, 66, 70, 86, 133, 148, 147, 155, 156, 188, 197, 202

Peromyscus 13, 14, 34, 23, 27, 82, 33, 60, 63, 66, 68, 74, 73, 86, 89, 108, 133, 145, 147, 148, 156, 1835,
169, 188, 187

Flatygonus 14, 19, 33, 53, 64, 65, 66, 104, 145, 147, 148, 154, 157, 164, 182, 188

Reithrodonromys 13, 24, 25, 27, 52, 34, 33, 60, 83, 66, 70, 74, 86, 108, 133, 145, 156, 157, {88, 187

Scapanus 13, 52, 8&, 133, 148, 197

Smilodon 32,68, 107, 113, 113, 116, 124, 1258, 136, 1435, 147, 1586, 157, 158, 188, 208

Sorex 13, 20, 24, 25, 36, 52, 54, 35, 60, 63, 68, 7O, BS, 104, 133, 1432, 145, 155, 1586, 157, 189,
188, 196, 187

Spllogale 13, 48, 52, 54, 60, 86, 70, 86, 133, 145, 156, 157, 188, 187

Sylvilagus 13, 24, 25, 27, 52, 83, 65, 66, 68, 70, 86, 8%, 133, 145, 155, 156, 157, 164, 188, 187

Fanupolama 24, 25, 28, 64, B3, 66, 92, 104, 128, 148, 147, 148, 156, 157, 164, 185, 198

Tapirus 32, 53, 63, 68, 92, 120, 133, 145, 157, 160, 164, 174, 185, 188, 187

Faxidea 13,19, 28, 38, 48, 532, 68, 70, 88, 133, 148, 147, 154, 188, 187

Thomonys 13, 24, 27, 52, 59, T, 8&, 89, 133, 145, 156, 169, 188, 187

Urocyon 13, 24, 28, 52,70, 86, 111, 118, 133, 145, 156, 157, IBE, 183

Ersug 13, 52, 68, 70, 88, 51, 117, 119, 134, 133, 1458, 158, 1537, 164, 187, 188, 197, 203
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Fwumes 44-49, Comparison of mandibles of Bison latifrony and Bison gntiguus from Rancho
La Broa and Costean Pit. Separation of the larger species, B, lotifrons, is not always distinet,
Pit &) shown in dagrams represents a combination of all Ranche La Brea pits not listed
separately, All specimens represenied are adults, Points of measurement are shown in figure 28,
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Figures 50-55. Comparison of mandibles of Bivon latifrons and Bison antiguis from Ranche
La Bres and Costesn Pit, Separation of the largsr species, 8, latifrons, is not always distinet,
Pit O shown in disgrams represemts a combination of all Ranche La Brea pits not Hsted
ssparately. All specimens represented are adults. Points of measurement are shown in fgure 38,
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Fisures 56-61. Comparison of atlases of Bison latifrons and Bisor antiguis from Rancho La
Bren and Costeau Pit. Separation of the larger species, B. latffrons, Is distinet. Pit £ shown
in diagrams represents a combination of all Rancho La Brea pits not listed separvately. All

ventral; dist = distance; biwn = between; a-p = anteroposterior; ant == anterior. Points of
measurement are shown in figure 27,
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Fourss §2-687. Comparison of atlases, axes and 7th cervical vertebrae of Bison latifrons and
Bison amrqws from Rancho La Brea and Costean Pit. Separation of the larger species, 8.
Imdifrons, s distinet, Pl @«,}mwm in diagram represents a combination of all Rancho La Brea
pits nm hsied s&smmmiy Al spectmem re:prmemed are aduﬁtso Abbreviations mmi are: gr =

figures ’5? 28,
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Foures 68-73. Comparison of 7th cervical vertebras of Bison latifrons and Bison antiguus
from Rancho La Brea and Costeau Pit. Separation of the larger species, &, latifrons, is distinet.
Pit (Y shown in diagrams represents a combination of all Rancho La Brea pits not Hsted
separately. AL specimens represented are adults. Abbreviations used are: sp = spine; gr =
greatest. Points of measurement are shown in Sgure 39,
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Frgurgs 74-78, Comparison of Tih cervical and 5th lumbar vertebras of Bison latifrons and
Bison antiguws from Rancho La Bres and Costeau Pit. Separation of the larger species, B,
fntifrons, is not always distinet. Pit £ shown in diageams represents s combination of all Ranche
La Brea pits not Hsted separately. AU specimens represented are adults, Abbreviations used

are shown in fSgures 2830,
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Feunes 80-85. Comparisons of 5th lumber vertebrae, scapulse and humert of Bison latifrons
and Bison antiguus from Rancho La Brea and Costeau Pit Separation of the larger speciss,
B. latifrons, is not slways distinet. Pit@ 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 zvgapophyses; gr =0 grestest; cav =z gavity; trans = irags-
verse; dist = distance; a~-p = anteroposterior; dia = diameter; Ial = Iateral. Points of measure-
ment ars shown in Sgures 38-32,
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Froures 86-91. Comperison of humer! and radil of Bison farifrons and Bison andiguus from
Rancho La Brea and Costeau Pit. Separation of the larger species, B, lagifrons, i3 distingt.

ang

trans == {ansverse; dist = distance; dia = diameter; Int = lateral; prox = proximal;

anterior; post = posterior. Points of measurement are shown in Sgures 32-33.
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Frounes 92-97, Comparison of radii of Bisen ktifrons and Sison antiguus from Rancho La
Brea and Costean Pit. Separation of the larger species, B, latifrons, is distinet. i’it@skmm
in dizgrams represents a combination of all Rancho La Brea pits not listed separately. Al
spechmens represented sre adults. Abbreviations used ars: gr= grestest; trans = {ransverse;
dist = distance; ant = anterior; post = posterior; prox = proximal. Points of measurement are

shown in fgure 33,
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Fryomes 98-103. Comparison of metacarpals and femora of Bison latifrons and Bison anfiguus
from Rancho La Brea and Costeau Pi. Separation of the larger species, B. fatifrons, is not
always distinet. Pit £ shown in diagrams represents a combination of all Rancho La Brea pits
not listed separately. All specimens represenmted are adulis, Abbrevistions used are: apt =
anterior; post = posterior; gr = greatest; irans == {rangverse; digt = distance; prox = proximal;
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Frourgs 104108, Comparison of femora, tibiae and astragall of Bison latifrons and Bison
antiguns from Rancho La Bres and Costean Pit. Separation of the larger species, B, latifrons,
is not always distinet. Pit £ shown in disgrams represents 8 combination of sl Ranche La
Brea pits not listed separately. All specimens represented are adults. Abbreviations used are:
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Fiounes 118-115. Comparison of astragali snd metatarsals of Bison latifrony and Bison
antiguns from Rencho La Brea and Costeau Pit. Separation of the larger species, B. fatifrons,
is not always distinct. Pit @ shown in diagrams represents a combination of all Rancho La Brea
pits not lsted separately, All specimens represented are adults. Abbreviations used are: gr =

tance; trans = {ransverse. Points of measursment are shown io Sgures 37-38,
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Figures 116-121. Comparison of metatarsals of Bisen latifrons and Bison amtiguns from
Rancho La Brea and Costeau Pit, Separation of the larger species, B. latifrons, is not distingt.
Pit {}shown in Jdiagrams represents a combination of all Rancho La Brea pits not Hsted
separately. All specimens represented are adulis. Abbreviations used are: frang = {ransverse;
gr = greatest; a-p = anteroposterior; prox = proximal; dist = distance. Polnts of measure-
ment are shown in fgurs 38,
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Foures 122-127. Comparison of metatarsals and 3rd phalenges of Biven latifrons and Bison
antiguus from Rancho La Brea and Costeau Pi. Separation of the larger species, B, laeifrons,
is not always distinet. Pit @&h@wm in diagrams represents 8 combination of all Ranchoe La Brea
pits not Heted soparstely. All spechmens represented are adults. Abbreviations used are: gr=

ap = apteroposterior. Polnts of measurement are shown in Sgures 3839,
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Frovres 128-133, Comparison of skulls of Paramylodon harlani from Bancho La Brea and

Costean Pit. Pit

{ishown in diagrams represents a combination of all Rancho La Brea pits not

listed separately. All specimens represented are adults. Abbreviations used are: oo = occipital;

int == internal; gr = greatest; £

foramen, Points of messurement are shown in figure 40,




iz BULLETIN OF LOS ANGELES COUNTY MUSEUM QF NATURAL HISTORY  No. i¢

BEYAKEATE SCATTERGRAN BF HEASUREHENTS 128

BRRARVLUADEN SLWLE FROM RANCND LA BREL AND CBETERN 2y

4%
% %
Ry
131
B : <
133
2%
% ¥ [ s
sE66E 1% HELL DWTERS
: LpeIg #1788 PIT B, s aw
HES S IR . §T a8,
" 2 136
BIvsRieYe SUAVIERGHAN §F NLASUBEHRNTY
BAERAVLODYN BUULLE PROW BINDWD LA STHA BN LOSTRAY BT
15
X,
k) ks
4 & |
) A
kY
2 &
$11
§
gy
tRE
148
191
st
% 32 % 4 £:13
S B ? frs h%n’f b8
BEaLE 1M HIGLINETENS
TEM FIY E% BIT 5, B s BIT 4, o m BT g3,
I U IR R A R I O e L2

. 138
BINARIATE SCATVERGNAR OF nEsgufEainis
PARAMYLOBGN SNULLYE PNUN KA L $REA AN QUBTRAY T
S8 e g
% 2!
AT
g
2 sip N
s
k3 £
F NEEAREY ¢
P, <
i
ki
3 . .
& B 138 ) 5
¥ ogemael aw wgige R
SEaE R NILLIHSIRNS
weyEaw PIY % = PIT %, 8§ o2 PIT 4, ¢ s ¥YY 9%, B
MU TR SR | S R A R S
137
BAUAREATE SCATTERGHAN BF HERSUREHENTS
SIRALEBIN TEVLLY FRDN RAMCND LA BREA AND CORTERW P1Y
58
*
L1
%
o8 %
g
® £ <
¥ g
Buingron o
0
34
3
t Vi 10 5 W
AT Y A R i
SoALE R NELLIMETERR
o CHSTERE PR w3 ®IT 5. U PIT AL m BT 45, @ s ¥
FE A R SN P PR A TS TR B » HY b,




PR PLEISTOCENE VERTEBRATES OF THE LOS ANGELES BASIN 11z
138 a5
BIVARIRTE SCATYERGRAN HF MRASURBHENTS PIVARIRTE SCATIERGRAM IF MEASUREHENTS
PARANYLUDON MUMERT PRUM HINCHE L& BRER AND CRETEMY #17 BARANVLODIN GUMERT FROYW RANCHE L4 BRER SN0 COSTESY #3Y
188 9%
L3
8.
138 138 o
% I8
12 £ 1%
ity Bl e
k3L3 %8
®
91 3]
196 o3 L 438 g;;‘a £ 2 e T st g e e hid
SRALE 11 WILLINETEHS b e FEALE 1% MILE IHETERS
* Py . z RIY 4, °
pogprm el Sl B SHH Te el e e, R U R U g ERE LA RE LRI A R LR

Frovres 134-13%, Comparison of skulls and humeri of Paramyiedon horleni from Rancho
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