





























































































































































































































































































































'hcw a syﬁonym of Canis latrans ochropus, the coyote inhabiting most of

the statefﬁeét of the Sierre Nevada. Intergradation with other races is

very cemmon, as is vériation of subspecific characters. Grinnell states

that variation is especially marked in éharécters of skull and teeth.
Until the extent of individual and secondary sex variation among

Recent coyotes 1s determined by mammalogistskit appears almoat futile to

attempt to establish the status of Canis ochropus orcutti (=C. latrans

orcutti). After a somewhat cursory exémination of approximately two

hundred skulls of Canis latrans ochropus in the Museum of Vertebrate
Zoology, University of California, the writer was unable to recognize
definitely any constbant secondéry sex variation in either skull or tooth
charecters. Variation in size and pattern of the teeth, however, is ex-
tremely conmon, and of so marked a nature that on these'chqraeters alone
a palseontologist might establish several distinet species. There ap-
pears to be little doubt, however, that the Rancho lLa Brea coyotes are
éorrectly referred to the species C. latrans, although subspecific refer-
. ence is still a matter of doubt. With the exception of very old male

individuals, few modern specimens of Canisg latrans ochropus equal the

Rancho La Brea form in width of muzzle and messiveness of the lower Jaw.
In addition, the dentition of the latter is also somewhat heavier than

that of the modern form. Consequently, pending a fuller report on the

coyotes, it seems advisable to retain Canis latrans orcutti as a dig-—

‘tinct subspecies.

In both the Rencho La Bres and McKititrick collections are coyoteg

which camnot be distinguished from Recent C. letrans ochropus on the

basis of available meterial end this fact was fully appreciated by

Merrieam (1912; pe 258}, in his study of the Rancho La Brea specimens.

27.
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He therefore concluded that the designation Canis latrans orcutti suited

. the entiré serieé better than recognition of the presence of two sub-
species at Rancho La Brea. A4lthough the period of fossil accumulation
~at both Rancho La Breas and McKittrick mey have been long encugh to permit
evolution of one subspecies into another, this igterpretation does not
_seem 80 plausible as)does the inference that duriné late Pleistocene time
the range bf individgai variation within & subspecies was somewhat greater
than now. Since there is at present no data of value for choosing be-
tmeen‘these alternatives, it seems to the writer less confusing td future
workers to proceed on the‘basis of the second hypoﬁhesis, and to refer

all of the MeKittrick coyote material to the subspecies Canis latrans or-

cutti. In order to place the evidenee before the reader, the MeKitirick
coyotes are deseribed in some detail, in the hope that future studies

may lead to a satisfactory clarification of this group.

Canis latrans orcutti Merriem

Of the twenity-three nearly complete skulls in the collections of
the California Institute of Technology five, Nos. 2041-3045, are char-
acterized by somawhai more massive dentition, larger size, and broader

muzzle thaen is the case for average skulls of the existing Canis latrans

_ochropus. The remaining eighteen, Nos. 2046-2063, fall within range of

variation of the living speciea.

Three mandibular rami, Nos. 2064-2066, are characterized by mes=

give dentition, noticeeble thickness below'Mi} and prominent convexlity in
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vt'he regio'n”gf the' Tirst lower molar. These features agree closely with
those of the Ranctho Ia Brea i‘om. On the other hand, eight mandibulax »
‘rami show, Nos. 3067-;2074, no characters wherein they can be distinguished
from the ‘iiv'ing form.

Except for.charae’cer of size, the lower t'eeth seem to show rela-
tively little indiv:_ldual or subspecific variation. The upper teeth, how-
ever, exhibit such a striking variation of cheracters that were it not
true that a similar range can be seen ih a large series of the modern spe-
cies, several distinet species or subspeciea might be founded upon the
MeKittrick material.

One mature skull, No. 2046, in the McKittrick collection is char-
acterized by a massive dentition and & peculiar Ml. In this speciman -
the first molar shows an extraordinerily large hypocone, which continues
without ‘1n1';erruption around the aétero-internal m~arg1n‘ of the tooth where
it is connected with the cingulum. Thus, a tooth pattern is developed

“which is more characteristic of Canis occidentalis furlongi than'of Canis

_latrané." This specimen was at first thought to represent a distinet spe-
cies until it was discovered that it corresponds in all respects, except
that of size, to a mature male specimen of C. l. ochropus, M. V. 2.
No, 12687, from West Riverside, California.

Individuals from Rancho La Brea comparable to the above are L. A. Mus.
- specimens Nos.: 3200~46 and 3200-5.

4In all remaining specimens there is, as is shown by tables 1i0-l1l,
considerable variation in size. The most striking veriation, however,‘ is
seen in the pattern of Ml. This is most marked in shape of the internal

lobe, and in size and shape of the hypocone. It is worthy of note that in



 both the oreutti end ochropus-like individuals epproximstely the same de-
gres of diﬁérgenpe from the normel is exhibited. In a majority of cases
‘the 1nternal lobe is.relatively narrow anteroposteriorly, while the hypo-
cone is quite small, and does not exteﬁd forward to the anterior mergin
of the tooth. Although size and shape of the remaining tooth cusps also
'show minor variations, divergences of these cusps ffom the normal ere
insignificant compared with\variation seen in. the hypocone. It is true
that there are in the MeKittrick colleétion scarcely any intermediate
- forme between those having the itype of Ml shown by No. 2046 and those
possgss;ng a first molar of normal character. However, the collection
is small as compared with. the two hundred odd skulls in the Museum of
Vertebrate Zoology, and this spparent absence of intermediate types does
not seem a valid criterion for subspecific or specific differentiation.
With regard to skull charaqters,'the most marked variation other
| than size and width of muzzle ié seen in the occipital region. In‘soms

'4specimens, as for example No. 2049, a well-marked inion is present;

100.

" -while in others, No. 2046 for example, a noticeable overhang of the oceci- |

pital crest is not shown. The outlines of the zygomatic arches are also
subject to considerable variation, and the gngle subtended by a line
connecting the postorbital processes éf the frontals and the superior
border of the jugel varies within an arc of‘from ten to fiftesn degrees.

Also referred to Canis latrans orcutti, at least tentatively, are

two very small although mature mandibular rami, Nos. 2075, 2076. In

shortness of tooth-row these elements closely approximate Canis andersoni,

but the roughened condition of fhe bone seems to indicate that the spe~

cimens are abnormall.
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TABLE 10- Measurements (in millimeters) of skull, mendible, and dentition

of Canis latrans orcutti

H McKlttrick , : Raneho Ia Brea
: : : :U.C No. 10842
Skull i 2041 : 2042 : 2043 : (small sp.)
Iength from anterior end of pre- H : H s
maxillary to posterior end of condyles : 194ep : 186ap : 198 : 188.5
Length from posterior side of C to : : : H
posterior side of M2 ‘ : 78 : 78.5 : 82.6 : 80.5
Iength from enterior side of P4 to : : : :
posterior side of M2 : 40ap ¢ 41 : 40.8 : 7.3
Least width of muzzle between C and Pg : 6.8 : 3> : 36.8 :
Width acrose zygomatic arches : 1l2ap : 3 108
Width between outer sides of : : : :
tritocones of P4 : 67 : 69 : 65 68
Ieast width between superior borders : : : H
of orbita s _S6ap : 38.5 : 39.23 38
Width between postorbitel processes H s : :
of frontals i 48ep : 52ap : 53.2 : 55
P3, anteroposterior diameter s 13.1: 14 : 14 : 13.3
P4, anteroposterior diameter 2%.1 22.8 24ap 21.2
Iﬁl_, fhie-kness acroas protocons . 8.5 : 8 . B.Bap; 8.5
- M1, anteroposterior dismeter : 13 : 13.8 : 13.3 : 13.3
Ml, greatest transverse diameter : 17.8 : 17.8 : 18.2 ; 16
M2, anteroposterior diameter P77 : 7.5 : 6.2 : 7.3
M2, greatest transverse diameter ;12 : 18.7 : 12 10.5
Mendible : 2064 : 1683 : 1683 : 11278
Length, anterior end of ramus to H H : :
middle of posterior side of condyles : 150ap : 169ap ; 143ap : 14545
Height of_mandible below posterior : H : s
side of P2 : : 18 s 19 : 19.2 : 17
Height of mandible below posterior : : : : ,
side of M1 : 85 : 23.9 : 22.8 : 2345
Thickness of mandible below protoconid : : : : }
of M1l - : 1l : 10.8 : 1l.7 : 1l.8
Iength from posterior side of C %o : : : :
: 88 : 90 : 82 85

posterior side of M2
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Mandible - : : 1683 . 1682 : 11278
P3, enteroposterior dismeter s 12.5 : s 12 11.7
P3, greatest transverse dismeter i 5.2 3 : 4.8 4,8
Ml, anteroposterior diameter : 24.2 : 25 : 835  22.9
MI, greoatest transverse diameter of : : : :
trigonid : ) : : 9 : 9,9
M2, anteropoaterior diameter s 10 : 10 :‘ 10 9.8
' ap Indicates spproximate measurement
TABLE 1l- Measurements (in millimeters) of skull, mandible, and dentition
of Canis latrans orcutti (Canis latrans ochropus-like type)
' i . MeKittrick : Recent
Skull s 2047 : 2048 : 2049 : 2080 : 6518 : O-200
Length from anterior end of pre- . H : Sl . :
maxillary to posterior end of : 188 : 185 : 186 : 192ap : 1902 s 181
condyles : : : : : :
Iength from posterior side of ¢ : H H : 3
to posterior side of M2 : 78 3 7?5 : 74 : 82 : 80 3 72
Length from anterior "side of P£ : 3 H : H
%o posterior side of M2 ¢ 38 s 39 : B8 ; 3B8.7 : 3.2
least width of muzzle between i 29 i 30 i 82.6 : B2.2 : : 8.5
G and P4 : : H : : :
Width across zygomatic arches s 1028 :__98ap : s 104 : 91
Width between outer sides of tri- : : : . : -
tocones of P4 : B9.85: 61 : 59.2: 63 ; 57 : 55
Ieast width between superior H 4 H H s :
borders of orblits : 30.8 3 IB.5 : 39,5 : 3B 3 35.4 : 32
Width between postorbital pro- : : : H : T
cesses of frontals : S4ap : S4mp : 55 : 54.7 : 53.5 : 45
22, anteroposterior diemeter : 1l.2: 183 : 12.5 ¢ 13.2 . 15.2
P4, anteroposterior diemeter : 20.2: 22 : 21.8: 23 : 20.8 :
: 7.5: 8 : 8 : B.2: 7.5

E’:%_, thickness aeross protocons
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b Small specimen Canis 1. ochropus, Calif. Inst. Tech.

: 2047 : 2048 : 2049 : 2050 : 6518 : 0-20P
M1, anteroposterior diameter D013 : 13 : 13 3 13 : 12.8 :
M1, greatest trensverse diameter : 16 : 16.8 : 17 : 17.8 : 16
M2, anteroposterior diameter " 8 ‘ . 7 7 8 .
M2, greatest trensverse diameter : 1L.5 : i 1009 : 12 : 1L.5
Mandible : 2068 : 2069 : 2067 : 6512 :
Length, anterior end of ramus to 1 : : : :
middle of posterior margin of condyles 3 143  : l46ap : 153ap ¢ 149
Height of mendible below posterior : : : : :
gide ¢f P2 ‘ s 17.2 : 1B.2: 18 : 16.3 :
Height of mandible below posterior : H : H :
side of ML : 24 2 228 : 24 . 19.4 :
Thickness of mandible below protoconid : : © : :
of M1 ' s 10 : 9.2 : 1ll.4: 10 :
Length from posterior side of : : : : H
T to posterior side of M2 : B2 : 82 : B4& ::85 :
P53, anteroposterior diameter : : 11 ;12 2 11.5 :
P3, greatest trensverse diemeter : : B i 448 : 4.5
ML, anteroposterior diameter : 23 : 22,5 : 23.8 : 22.2 :
M1, greatest transverse diameter of : 9 : B88: 9 : 8.1 :
trigonid H : : : :
: : : : :
‘M2, anteroposterior diameter : 11 : 10 10 i 9.8 :
ap Indicates approximate measurement.
a ILarge specimen of Cenis l. ochropus, M. V. Z., Univ. Calif.
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Aenocyon dirus (Leidy)

' The common species of Pleistocene dire or grim wolf is repre-
sented in the collectioﬁs of the California Institute of Technology by
four nearly complete skulls, Nos. 2077-2080, numerous mandibular elements,
and by verious skeletal parts. The structural characters of A. dirus
are well known, dus particularly to the work of J. C. Merriem, so that
it is not deemed necessary to make extended descriptions. As is shown
by tables 12-13; some individuals equal the larger specimené from Rancho
Ld Brea in nearly all skull measﬁrements, and may actually excesd them

- in size of the erushing teeth. In all details the McKittrick specimens

asgree very closely with those from Rancho La Brea.

TABLE 12 - Measurements (in millimeters) of skull end mandible of
' ' ' Aenocyon dirus

: MeKittrick* :Rancho La Brea™*
Skull : 2077 : 2078 : 2079 : 10856 : 10834
-Length from anterior end of pre~ : : H H s
maxillary to posterior end of 3 288 : 272 : 260 : 282 : 267
- occipital condyles : : : : :

" Iength from anterior end of pre- : : : : :
maxillary to anterior end of : 151 ;146 : 141 ; 155 : 141
posterior nasal opening : s : : :

Width across rostium measured T : s : :

tween outer sides of bases of s B7 : 59 58 : 67.3 : 58.5
canines H : : : :

Width measured between outer : : : : :

gides of superior sectorials : 98 s 94 : 99 : 107.5 : 96.2
. Width across zysgomatic arches s 169 : 166.5 : 164 :_178ap : 164.5
least dlameter between superior : HE s :
borders of orblis : 680 : B7.3: 63 : 64.9 : b54.1
Width betwsen postorbital pro- ‘ H H : :
cegses of frontals : 78 2 79 : 9ap : 93.9 : 77
Length from a line drawn between : : : : 3
posterior borders of glenoid : H S : s
fossee to posterior end of occi~ : 60 : B8 : ©5 : b4 ; 57

pita; condyles :
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: 2077 : 2078 : 2079 : 3
Length from anterior end of : H H H P
left ramus to middle of condyle : 224 : 217 : 2%0ap : 210.5
Height measured between summit H S H : :
of coronoid process and inferior : 90ap : : s 91,3 : 87
gide of angle - : 3 : : :
Height of remus below hypo- H : : : 4
conid of MI : 88 i B7p : 38.5 : 39.7 : 3B.8
Height of ramus below proto- : 3 : : :
conid of P3 s 36 : 32.5 : &5 : 36,9 : 32.5
Thickness of ramus below proto- : H 3 : s
conid of ML s 17.5 : 18ap & 19 : 20.83 : 19.3
. ap Indicates approximete measurement
* Selected from a series‘of 7 individuals
*k - pAfter Merriam (1912)
TABLE 13~ Measurements (in millimeters) of dentition of Aenoeyon dirus
: MoKittrick™ ~ :Rencho La Brear®
— _Upper Dentition s 2077 : 2078 ; 2079 : 10806 : 10834
I3, greatest anteroposterior : : H : H
, diameter ¢ 1l.5 : s 10 :
g, “greatest anteroposterior dig- : : : : :
meter at upper edge of enamel : 14 -2 15,5 : 14.6 3 17
Pl, greatest anteroposterior H : : : :
diameter : : : : 10.2 : Q4
P2, greatest anteroposterior H s : : H
‘diameter : 15.9 : 16 : : 16 : 1642
P3, greatest anteroposterior : o : : : -
dismeter s 18 : X7.1 ¢ 19 : 18,1
P3, greatest transverse diameter : 7.2 : : 7.5 : $ 7.9
P4, greatest anteroposterior : : H : H
diameter : 92 ¢ 31 0 2 31 s B2 . B30T
P4, greatest transverse diameter : : : H :
across deuterocone : 15,6 : 16 : 14 : 16.2 : 16
P4, greatest transverse diameter : : : : :
ecross protocone : 12.56 ¢ 12.4 : 12 : 13 : 13
Ml, greatest anteroposterior H 2 H : :
diameter ; 18,56 : 19.8: 18.6 : 20 : 18.7
Ml, greatest transverse dlameter : 24.2 : 24.8 : 23 : 24 : 23
Ml, transverse dieameter of : : : : :
protocone : 12,6 ¢+ 12.1 : 13.1 : 13.6 :
M2, greatest anteroposterior s H H : :
diemeter . s 10 : 7.8: 10 9.2
- M2, greatest transverse diameter : 15.2 : : 18 @ 15.4 : 14.4




TABLE 13- Continued

10856

10834

106.

diameter

ZLower Dentition : 2077 : 2078 : 2079 : :
E, greatest anteroposterior dia- : : : N
meter at lower edge of enamel : 1S : 15.2: 20 : 17.5
P1, greatest anteroposterior : S : : :
diameter : o : : : : 7.7 ¢ 7.4
——— -
P2, greatest anteroposterior - : : : : : '
diameter ' :t 18,56 5 14.5 : 16.2 : 15.4 : 15.3
P3, greatest anteroposterior : : : : :
Qiameter ' s 17.5 : 17.2 ¢ 16,7 : 15.8
P&, greatest anteroposterior : : : s
diameter : 2.1 : 19.2 ; 21 : 2 : 19.5
MI, greatest anteroposterior : : : s :
diameter : : o7 s .3 : 3B.2: 357 ¢ 4.5
MY, greatest tmnsverse»diam'etér : : : : :
of heel : 18 0+ 18 ¢ 18 ¢ 13.5 : 13
Ml, grsatest anteroposterior : : : : :
diameter of heel on outer side : 9 3 8.5: 9 : 9.2: 8.8
Mi-. greatest transverse diemeter : : : : ‘ :
of trigonid : 14.8 : 138.5 : 14.2 : 14,5 : 13.6
M2, greatest anteroposterior : : : : :
diameter 2 14.2 : s 13 ¢+ 12.8 : 13.3
ME, greatest transverse dismeter : 10.5 : : 10 : 10 i 9.3
M3, greatest enteroposterior : : : T
: : : 7 3 6.5 ¢ 7.3

% sSelected from a series of
. ¥k pPter Merriam (1913)

8 individuals

Jemocyon near milleri (Merriem)

This specie’s was based largely on skull ’characte'rs. The only diag=~

nostic features of the teeth are that in Ml the hypocone is unusually

large and extends aroumi the antero-internal region of the protocone,

where it is connected with the cingulum (Merriam, 1812, p. 247).

In Aeno-~

I

cyon dirus this tooth is somewhat larger than in milleri. In eddition

the hypocone is greatly reduced and does not extend so far anteriorly.

Cfanis’ oceidentalis furlongi resembles Aenocyon milleri insofar as the
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‘general characters of this tooth are concerned {(Merrism, 1912, pp. 251~
'254), but differs in. the somewhat smaller size, and, if Merriam's fig-
ures are reliable, in shape of the para- and metacones as well. In

Canis g._ furlongi these cusps are quite round, while in A. milleri they

appear to be divided into four sub-equal quadrants by two almost mutually

perpendicular cross rvidges. ‘The metaconule also appears to be less well

developed in Aenocyon milleri.

In the collections of the California Institute of Technology are
‘e right end a left ML, Nos. 2082, 2083, which mccording to the above

analysis appear to belong to Aenocyon milleri rather than to A. dirus or

to the timbexr wolf. Sincé A millgri is rare also at Rancho la Brea,
its very scanty representation 'atf MeKittrick is not surprising. For

‘measurementa‘of these teeth see table 14.

TABLE 14 - Measurements (in millimeters) of dentition of Aenoccyon milleri

MeKittrick: Rancho la Brea
. 2082 U.C. 11257a: U Ce 11285b :U. c 19792¢

Upper Dentition
Ml, greatest anteroposterior

dfameter s L7585 ;. 16.4 : 16 s 17.2
M1, greatest tra,ns‘verse : S : :
dlemeter : 22 3 20.7 2 19.3 : 21.5
Ml, transverse diameter of : : : :
protocone : 12 : 18.7 : :

& Type of Aenocyon milleri

b Cenis occidentalis furlongi

¢ Canis occidentalis furlongi
Measurements a-¢ after Merriam (1912)
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Vulpes macrotis of. mutica C. He Merriem

This'species of fox is represented in thg collections of
the California Institute of Technology by an incomplete skuil, No. 2084,
a fraguent of rigﬁt ﬁgxillary, No. 2085, in addition to several mandibu=
lar rami. »
| . The skull is Squwhat erushed, and lacks'the_zygomatic arches and
8 iarge part of the pigmaxillaries and occipital cond&les. The only teeth
present are P4 and the molars on the right side. Theré is no trace of a
lyrate temporal crest. 'This character in conjunction with lack of a pron-
ounced inflection on the‘ﬁoatero-inferior border of the horizontal rami
-Gdefinitely exclﬁdes the form from the genué Urocyon. Other characters of
the skull are:- (1) muzzle long and slender, (2) bullae desp with very
large external auditory meatus, (3) brain case sharply bulged above ex-.
ternal auditory meatus, (4) palate very narrow, (5) post-orbital process
‘sharply pointed, recurved, and with but little concavity above, (6) anter-
ior palatal foramina do not extend to rear of canines, and (7) baso-
cranial region between bullae relatively narrow. These characters, es-
pecially the first and fifth, seem to exclude the MeKittrick form from

the gray foxes. On the other hand the firsit, second, and fourth characters

seem to place No. 2084 quita definitely in the group of Vulpes macrotis,

or kit foxes.

As is shown by table 15, the specimen is considerably larger than

the subspecies, Vulpes macrotis arsipus. While specimens are not availabls,

C. Hart Merriam (1902, p. 74) states that Vulpes mserotis mutica is large in
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‘size and it seems reasonable o refer the MeKittrick form to this race,

- which still inhabits the San Joaquin Valley.

TABLE 15- Measurements (in millimeters) of Vulpes mecrotis of, mutica

’ - : McKittrick : Recent™
Skull : 2080 : BX a7
Length from occipital crest to H : A
posterior end of canine v : 100ap : ;96
Width across postorbital processes : ' :
‘of frontals H 29.7 : : 25.5
Greatest width of parietals : 42ap : s _42.8
Mandible 2129 2128
Iength from condyles to back of : S :
lower canine : 76.5 : s 73
Depth below ML : 10.8: 10.2: 8
Thicknsss below ML : 4.5 : 449 4¢3
Upper Dentition 2084 2085
P4, greatest anteroposterior : : :
diameter : 11.2 : : 10.8
Ml, greatest anteroposterior diameter : 7 : 6.4 : 6.2
M1, greatest transverse dismeter : 10 9.7 : 9.4
M2, greatest anteroposterior diameter : 4.5 : 3.7 : 3.5
M2, greatest transverse diameter : 744 6.2 6.2
Iower Dentition 2128
M"i', greatest snteroposterior dismeter : $ 1lLl.5 : 1l
ME, greatest anteroposterior diameter : : 5.1 5

ap Indicates approximate measurement

* A female specimen of Vulpes macrotis arsipus

County, Californie, in the Dickey collection.

from Riverside
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MUSTELIDAE

The McKittrick mustelids have been studied by E. Raymond Hall -

of the Museum of Vertebrate Zoology. All the types found in the asphalt

belong‘to living species and subspecies although Mustela frenata nigriauris
no longer inhabits the area. ‘Fbr convenience, Hall's remarks concerning
the MeKittriek musfelidé’ére given below. |

The same author has revised the Rancho La Brea and Carpinteria
mustelids (1936, pp. 41-119), and his lists are followed in this paper.'
AHall's studies of the California tar pit mustelid faunas is of interest

in that it emphasizes their essential similarity and relatively Recent age.

Mustela frenate nigrisuris Hall

Hall (p. 113) offers thé following remarks regarding the McKit-
trick weaéel:- | |

The collection of vértebrate fossils at the Californie Institute
of Technology contains a nearly compiete skull and lower jaw possibly of
- the same individual, from one of‘the excavations made in fhe asphalt de-

posits at MeKittrick. The subspecies of Mustela frenata found in the

region of MeKittrick today is Mustela frenats pulchra. Its skull differs
from that of the two coastal subspecies, M. fo nigriasuris and M. f. lati-
rostra in a way which permits satisfactory subspecific identification
of the skulls alone.

The skull from McKittrick, allowing for differences due to its
lesser age, is a duplicate:of the skull of a Reéent adult male, No. 46725,

‘Mus. Vert. Zool., of the coastal subspecies, from five mlles southeast of
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Santa Margé:iﬁa, San Iuis Obispo County. This Recent skull, others
from plac'es' iri the coastal district to the southeast of MeKittrick, andv
the ifossil‘ one from McKittfick, are intermediate in structural features
between M. £. latirostra to the south and M. f. nigrisuris to the north,
though decidedly nearer the latter.

The skull fro;h MeKittrick, then, is of the subspecies nigriauris
which does not occur in that region today but instead farther to the

westward in the more humid coastal aresa.
Mephitis mephitis holzneri Mearns

In regard to the sfriped skunk Hall states:-

On Qctober 20, 1932, I found, among material being prepared for

’ study et the California Museum of Palaeontology, and not at the time given
catalogue numbers, the lower jaw bearing ML and PZ of a young Mephitis me-
p_l_x}_?_ig taken from the asphalt deposits at MeKittrick. The specimen is not
1dent‘1fiable.as to subspecies and is hei'e referred to holzneri on geo-

graphic grounds.

‘Spilogale phenax phenax C. H. Merriem

Hall comments on the spotted skunk as follows:-

Two lower jaws of the right side and one of the left, in 'the col~
/ 'leétion of vertebrate fossils at the California Institute of‘Technolégy
from locality 138, an excavation in the asphalt deposits at MeKittrick
are to me indistinguishable from S. p. phensx, the Recent form found also

in that region.
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Taxidea taxﬁs ef. neglecia Mearns

Thé‘foliowing remarks concerning the McKittrick badger are made
by Hall:-

The writer has examined specimens from the MeKittrieck asphelt de=~
posits, which are at present beingfprepared for study and are not yet pro-
vided with catalogue numbers, This material, in the University of Cali-
fornia Museum of Palasontology, comprises three skulls, six lower jaws
and the larger part of the body skeleton of one individual. In the collec-~
tion of vertebrate fossils at the California Institute of Technology
there sre gvallable parts of tﬁree skulls end four lower jaws. Compearisons
fail to reveal any stru&tural_features distinguishing the fossil specimens

from ones of the Recent. animal found in Kern County.
URSIDAE

This family is represented in the MceKXittrick fauna by a species

of Tremerctotherium, and by a form closely related to the existing black

bear. These species are not particularly sbundant either at Rencho La
‘ Brea or at MeKittrick. In its masssive size and very heavy molar denti-
tion, the black bear appears te be distinet from any species previously

described, and hes been designated Ursus optimus.l

In view of the present state of the literature, no one can
‘venture to deseribe a new‘spécies of ursid without misgivings, for from
the palaeontological point of view many characters used in separating
-living'forms are of little value. In dealing with fossil types, it

appe&ars expedient to acecept the distinctions between grizzly and other

1'Dr. Stock hes suggested that judging from its distinctlive characters,
this form mey heve lived under very nearly ideal, or optimum condi-
‘tions, hence the specific name.
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4fonms as ¢dn§tant, although these are‘known to vary in existing species
- (G. H. Merriam, igle', pe 13). Moreover, criteria for determining the
iivingiforms have not been critically exesmined except for the recent work
of Stovall and Johnston (1935, pp. 212-813) who find many of them to be
.unreliable. ’leétive proportions of skulls and teeth furnish perhaps &
sound distinction, and a series of thirteen skulls representing three
subspecies of existing black bears has been studied, in order to deter-
nine what fhebexpectable range of variation within s species may bhe.
The results‘indicate that the MeKittrick form, although closely related
to existing California black bears, is a speciea now extinet.

The shori-faced bears of Rancho La Bresa and MeKittrick were re-

ferred to the genus Avetotherium by Merriam and Stock (1925, pp. 7-9).

Kreglievich (1926, pp. 14~16) has since demonstrated that the North Amer-

ican species: yukonense, simum, and californicum are generically distinect

from Arctotherium latidens, & South Americam form which is the genotype.

For the North American species this author proposed the new genus Tre- '

marctotherium. Matthew (1929, p. 474) arrived independently at the con-

v.clusion that T. simum is genericsally distinet from 4. bonaserense, and

after seeing Kraglievich's article tentatively concurred that the former
R 4

is separable as Tremarctotherium.

T. californicum as defined by Merriem (19114, p. 165) differs
from T. simum principally iﬁ its larger size. At a later time Merriem
and Stock (1925, p. 9) concluded that the two are at least subspecifically
distinot, and until the time relation of Potter Creek Cave to Rancho
« Lg Brea is known définitely, tﬁe arctotheres from these localitles might

be regarded as distinet species.
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While it is true that most of the MeKittrick arctothere material
agrées closely in size with T. simum from Potter Creek Cave, there is in
" the collections of the University of CGalifornia & left M.ﬁ, No. 33112,

which' equals in'size the average of T. californicum from Rancho La Brea,

and exceeds even tha largeat second lower moler of that species in antero-
posterior diameterf(see table 19). On the other hand, the University of
California collections contain a metatarsal 1, No. 128768, from Rancho

La Brea vhich is of nearly the same size as the corresponding element in
I. _s_iw. In additioﬁ, a M-f, No. 2088, in the collections of the Celifor-
nia Institute of Technology bridges the gep between T. simum and T. cali-
fornicum (see table 19)., Therefore, unless both I. simum and T. califor-
hicum are to be recognized as occurring at Rencho La Brea and MeKittrick,
it seems necessary to conclude that the latter is synonymous with Cope'a
species.

It is possible that T. californicum is a subspecies of T. simum,

but since subspecies are bassed on lateral rather than vertical distribu~
tion, this does not seem to be probable. However, during the Plsistocens
there may have been considerable shifting of ranges of subspecies, but

in the present instance this must still be demonstrated.
Tremarctotherium simum (Cope)

The McKittrick collections of the University of California contain
a nearly complete skull, No. 33111, and mandible, No. 33111, of this spe-
cies. These specimens probably belong to the same individual, for the

teeth appear to be ih the same stage of wear in both the upper and lower
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Jaws. The‘ékﬁll_is that of an old individual, for the sutures are closed
'andvthe teeth rather deeply worn.

As is shown by table 16, the skull is slightly smaller in nearly
~all meésurements‘ ‘than I, simum from Potter Creek Cave. The teeth, on the
other hand, uéuqlly equal, and.often exceed, the dimensions of comparable
'teeth\in the cave material (see table 17). In all details, the tooth
. pattern closely spproximates that in the cave material. Due probably toy
injury, the posterior portion of the frontal region is deeply indented,
and this may be résponsible for the more pronounced bulge in the contour
of the skull above the orbits of the MeKittrick specimen them is seen in
2. simum from the northern California cave. The central, posterior in-
cisive foramen is almost as large as either of the anterior two, and is
much larger than the corrgsponding opening in U. ¢. No. 3001 from Potter
Creek. Two 1nfraor51tal foramine are present on each side of the skull.

The mandible is similasr to that of T. simum from Potter Creek,
but in the McKittfick specimen, th@ space beiween the third and fourth
’ lower premolars is somewhat greater thsn in a specimen from the former
locelity, U. C. ﬁba 3004,

| A single left‘lower.molar two, No. 33112, in the collections of

the University of dalifornia is remarkable for its large size. 4s is
ghown by table 19, this tooth exceeds even the largest comparable tooth
/‘from Rencho La Brea in antero-posterior diameter. |

The matérial in the collections of the California Institute of
Technology consists of a canine tooth, No. 2087, an M1 from the right side,

No. 2088, and numsrous more or less complete appendicular and axial skele-

$al elements.



All are nearer in size to the Potter Creek Cave material than to

specimens from Rencho La Brea. (Certain elements, ulna No. 2089 for ex~

1le.

emple, are even smaller then corresponding parts of the Potter Creek form.

~ On the)other hénd, M1 equals the larger individuals from Rancho La Brea

in anteropoéterior dismeter, but in the transverse measurement more

nearly approximateé the cave material.

TABLE 16~ Measurements (in millimeters) of

skull of Tremarctotherium simum

| :MeKittrick : Potter Cr. Cave
:UeCo 331 : UeCo 3001
length, anterior end of premaxillary : :
to inion - 3 391
length, anterior end of premaxillary : $
t0 posterior end of condyle : 358 :
Iength, anterior end of premexillary to : K
inferior notch between condyles _ : 33L.5 :
length, anterior end of premexillary to : . :
anterior border of posterior nasal openl : 196.5 :
Iength, from posterior end of glenoid : :
cavity to posterior end of condyle : 1ll.9 :
Length, anterior side of premaxillary to : : &
posterior side of auditory meatus : 296 H 300
Iength, from postorbital process of : :
frontal to inion : 286.5 : 2820
length, from anterior border of orbit to [ :
posterior side of auditory meatus : 195.8 ;192
* Iength, from anterior border of premaxillery H
to anterior side of orbit s : 110
Greatest width eeross muzzle from H :
outer walls of canine alveoli : : 96847 : 101.5
Width across frontal at narrowest point : H
‘between orbits ' s 116.3 s 112
. Greatest width across postorbital : : v
processes . : _152ap s 150ep
Ieast width of postorbital con- s :
striction :__100ap :
Greatest width scross zygomstic arches : :
 Greatest width across mestoid processes : : __ 16%7ap
Greatest diameter across condyles 2 T73.8 2
Palate, width between middle internal : :
borders of ML : 73 . H 80




TABLE 16~ Continued

Width of nasals anteriorly : .47
Length of nssals ; 85.2 ; 81
Width of enterior nares s 4.4 77
Height of anterior nares i 70 : 863
" Height of orbit : 56 : 50
Height, inferior border of maxillary to : :
top of frontal between postorbital pro- : 136 s l21
cesses of frontal : :
Height of inion above superior border : :
of guditory meatus : 96 : 94
Height of inion above base of occi- : :
:pital condyles s 118 3

sp Indicates approximate medéurement.
Measurementa of Potter Creck Cave materisl after
Merriam and Stoek (1925). '

TABLE 17— Measurements (in millimeters) of upper deuntition of

Tremarctotherium simum

:MceKittrick ;Potter‘creek Cave

:U.C. 33111 M.C. 3001.1’.1’.0.5005

Greatest trensverse diameter of

-
.

“ineisor series, measured at cingulum H ; 57.2
of 18 A s :
Length from anterior side of C H : H
.%o posterior side of M2 ¢ 140,03 : 136.8
Length from anterior side of P4 : ' - e
%o posterior side of Mz ¢ 77.6 : 76 :
Il, greatest transverse diameter : : 7.9
I2, greatest transverse diameter @ 10.1 : 9 :
.52, greatest trensverse diamster ; 10.6 ; 10.8 ;
=0, antero-posterior diameter at : H :
base of enamel - : 28.5 ¢ B7.9
Pl, greatest anteroposterior : : R

‘ diameter . 3 : 10.4
- P2, greateéﬁ anteroposterior diemeter : : §
: 8.3 : 8.8

P3, greatest antercposterior diameter

117.



TABLE 17- Continued

:U. Cs 33111:

UeCad001 : UuCo 3005

.

1is.

e s

P3, gre\a’tést transverse diameter 5 5 .

P4, gi’eatest an_teroposterior diameter a1 20.5 . 20.4
P4, transverse dismeter across protocon; 15 - 15 15.3
M1, grea,te.st anteroposterior diameter : 23.5 24 . 23.8
._M‘Ii, greatest transverse ;iiameter 22.5 25 22.1
M2, gréatést' anteroposterior diameter 33,9 35 33
M2, greatest fra’nsvérse diameter . 22.2 22 . 31;4

Measurements of Potter Creck Cave material after Merriam

and Stock (1925).

TA’BIE 18~ Measurements (in millime‘aera) of mandible of Tremarctotherium

Bsimun

MeKittrick

: :Potter Creek Cave
' ; :UsCe BBLIL _ : U.C. BOOLY
length from posterior side of condyle : H
10 anterior alveolar horder : 252 : 262
Height at anterior end of ML : 51 : 58,5
'Height at anterior end of MB : 65.5 _ : 75.4
. 24 2 N . 25.5

-Thickness below posterior‘ end of ML

* After Merriam and Stock (1925)
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TKBLE 19- ‘Measurements (in millimeters) of lower dentition of
Tremarctotherium simum

iMoKititrick: sPotter Creek Cave

: s 0055111 :U.C.3004 M
C, greatest anteroposterior : : : H
diameter at base of enamel 3 24.3 : s :
PZ, greatest anteroposterior : : : ‘:
- diameter : 11.6 : : :
. P4, greatest transverae : : : :
dismeter 3 7 : : H
Ml, greatest anteroposterior : H : :
diameter s 20,7 ; Ba¥ . 305 i Bk
Ml, transverse diameter : : : s
across protoconid : 4.5 : 14, 5*: "14.4  : 16.6%*
M1, width of hesl i 16,8 ; 17*F D -
M2, greatest snteroposterior s s : H
diameter : 25.6 33.5*?* 27.2 1 Bly7**
M2, transverse diameter : : : :
across protoconid ;1847 i 2L8¥F 19,8 ;. 28.4%*
M3, greetest anteroposterior : : :
dismeter : 18.8 : 2 19.7 :
MS, transverse diameter : : : :
across protoconid 3 14.9 s 16 :

*  C.I.T. No. 2088 from MeKittriek
**  L.A.Mus. No. 26 from Rancho La Brea
**% 7,0, No. 33112 from McKittriek

TABLE 20~ Measurements (in millimeters) of appendicular skeleton of
: Tremarctotherium simum .

: :__MeKittrick : Potter Creek Cave
Metacarpal IV : 2096 s U«Ce 3040
Greatest iength ; - 118.5 ; 106.2
Anteroposterior diameter of proximal end; 27.5 : 31
Ieast width of shaft : 15 ; 15.8
Greatest width of distel end ; 22.5 ; 25.7
‘ Metacafpal \i ;; 2097 ;
Groatest length : 98 ;104
‘. Anteroposterior diameter of proximal end: 28 ; . 323




TABLE 20- Continued

masl.t‘matﬁ of shaft 14 16.1

Greatest width of distal end s 25,5
. Metatareal III i 20§8 ;
Greatest length ’ . 108
Anteroposterior diameter of‘proximal endf 33" i
Least width of shaft ; 15.5 ;
Greatesﬁ width of distal end : 24.4 :
Metatarsal IV ; 2099 :
Greaﬁest length ; 122 :
Anteroposterior diameter of proximal end: 315 :
Least width of shaft 15.8
Groatest width of distal‘end : 25,5 :

7 Celcaneum ; 2100 ;L.AAMJ 10214
Greatest length (a~axis)* : 103.5 :: 110
Greatest width measured obliquely : s
across sustentaculum (b-axis)* 3 72 : 77.8
Width of cuboid facet (c-sxis)™ ; 38.5 i 39.4

Unciform 2130 U. C. 24067
: Proximo-distal diemeter :
' (2"&“5)* 43.7 47.6
Anteroposterior diameter of :
distel articuleting surface (b-axis)* 28 : 34,7
Transverse diameter of distal :
end (c-axig)* a7 : 36.5

* Por explanation of system of axes see Merriam gnd Stock
(ope cit., pp. 26, 31, 1925)
. Measurements of Potter Creek Cave material after Mbrriam

and Stock (1925)
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Ursus optimus New Species

Type Specimeni- Skull No. 2090 in he collsctions of the Californis
Instiﬁute of Technology. This specimen presumably répresents a rather old
male, and is gomplete except for the incisor-and premoiag teeth, therbcci-

» pital coﬁdyles, and the outer-portioné of the zygomatic arches.

Cotype:- A.mandiblé No. 2091 in the collections of the California
Iﬁstitute. This specimen lacks only the'incisors; the first two premolars,
 ’anﬂ.the coronoid process on the right side.

Referred Material:~ A right and a left ME; Nos. 2093, 2094; part

of a palate with molar teeth, No. 2092; a left and a right femur, a left
and a right humerus, a tibie, an ulna, an ilium, in addition to various
metapodials and rib and vertebral elemsnts. All specimens ere in the col=-

lections of the California Institute.

Specific Cheracters:~ Skull very wide in relation to its length.
Mandible heavy, the horizontal rami being very thick and deep below the
diaétema and lower cheek~teeth. Upper and lower molars very larée, pro=

- molars relatively reduced in size.
Desceription

ASkull and Mandible:- Although the pccipital cerest and condyles

have beén éomewhat demaged, it is epparent that overheng of the inion is
less p:onouncéd in the Pleistocene species then in the iiving black bear.
Other than this there is little difference between the skull profiles of
the two. In bofh'instanées the enterior half of the nasals projects nearly

‘straight forward. The frontals are arched, and the apex is located
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slightxy_ih front of the fronto~parietal suture. Ursus optimus is rela-

‘ tively broader in nearly all skull proportions than the living species,

Ursus americanus, and this is especially true for the muzzle. The one

exception is the posterior nares, which are relatively narrower than
in the latter. In the fossil skull the poatpalatiﬁe and sphenopalatine
Toramina are located in an elongated depression, or sulcus, a feature
not seén’in any of the Recent skulls examined. In all other respects
the MeKittrick species is very similar to the living black bear.

Except for 1ts‘massive appearance and greater depth, the mandible

offers little to distinguish it from Ursus americanus. The symphyseal

region is relatively wider, however, and the horizontal raml are some-
what deeper below the diastema and lower chepk—teeth. The condyles are
also a little heavier and wider than are commonly seen in the living
foer  As in the latter, the coronoid flange is long and only moderately
produced posteriorly, while the masseteric fossa is wide and very deep.
The inferior border of the horizontal ramus is very straight in both

the living and fossil forms.

_ Déntition:- The dental formula is %}i. %% in which Ursus optimus

apparently differs from the living bear, for in Ursus americanus the

third loﬁgr premolar is occasionally lacking, ‘It is probable, however,
‘that é similar tooth reduction may be found in individuals of the Pleis-
tocene species, for in the latter P8 is very small. Spacing of individ-
nal teeth is‘véry similar to that of the modern species, except that

the diastema between the third and fourth lower premolars appears to

+ be somewhat longer in the fossil form.
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Alvéoli for the upper incisors indicate that the first fwo teeth
weré sub-equal’ in size, while the third must have been very much lerger
than eithg¢ of the two inner incisors. The upper cenines are very large,
andiéurvea/as in the modern form. The sécond upper premolar is some-~
whatilérge: then P3, but neither tooth is more thanva mere pég. P4 is
brecken off at the roots, and sll that can be said is that this tooth was
probably triangular in shape, 8s is the case with the‘living black bears.
The first upper molar is similar to the corresponding tooth in Ursus amer-
icanus but is larger. This is true for the last upper molar as well.

The lower inclsor alveoli indicate the same relative proportions
for these teeth as has been moted for the upper incisors. P2 and P@ are
both very‘small, and the third premolar is practically rudimentary.

P& although‘small is nearly of seme size as the comparable tooth in
the modern black bear, and possesses the seme conical shape. All three

lower molars are very similar to those of Ursus emericenus, but are much

larger. This discrepancy in size between the molar and premolar series

aé contrasted with the living form furnishes, perhaps, the most impor-

tant distinction between the two species. In this connection see table 22
\Skgleton:- ‘The elements at hand furnish little information

other than that the body was also large in size. Femur No. 2095 measures

three hundred end ninety millimeters from the head to rotular groove.

4s in Ursus floridenus and a fossil specimen from the Conard Fissure re-

ferred to Ursus emericanus (Brown, 1908, p. 184), the déltoid ridge
exteénds far down the‘shaft.of the humerus. Similarly to U. americanus,
the ulna shows & very large articular surface for the radius,: Meta~
kcérpals 3 and 4 messure 72 and 83 millimeters respectively in their

'ﬂbhgestzdimension.
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. The material in the collections of the University of California,’
which consists of a skull, No. 8851, and a mandible, No. 1009, from
Semwell cave, also seems referable to the new species. The material
from Rancho Le Brea in the Los Angeles Museum consisting of an immature
skull énd mandible of a single individual, No. 5500-1, is also re-
ferred to U. optimus. : .

| cdmgarisons:- A number of fossil bears heve been described from
the Pleistocene, but usually without specific designation. It is pbs-
sible that some of these'forms are identical with the MeKittrick species.

Ursus vitabilis Gidley (1913, p. 96) from & cave deposit near

Cumberlsnd, Maryland, differs from Ursus optimus in the smaller size of

the referred upper molars. The type mandible figured, indicates that
in the Maryland form the first three lower premolers have been lost.
Otherwise there is little to distinguish the two, except that the molars,

MI especially, are considerably smaller in the Maryland type.

Ursus procerus Hay (1911, p. 772) differs from the McKitirick
species ih its more slender skull proportions and in narrowness across
the zygometic erches. Other differences are; the less highly arched

frontals, end the more slender canines exhibited by Hay's species.

Ursus emplidens Leidy (1853, p. 303) from Natchez, Mississippi .
is based on two lower molar teeth. Although the teeth are large, the

~ jaw fragment containing them is considerably lighter than in Ursus optimus.

- Ursus horribilis oklahomaensis Stovall and Johnston (1935,

pp. 208-213) from'the Oklahomse Plelistocene agrees somewhat closely

with the California specimen in tooth measurements, but differs decidedly



128,

“in thaxmuch more pronounced inion. PFurthermore, the Oklahoma specimen
is dééqribed as belonging to the grizzly type, from which the McKittrick

form is distinguished by its more massive skull and conical shape of ri.

TABIE 21- Measurements (in millimeters) of skull end mendible of
Ursus optimus

-

TMeKibbriok: M Ve Zvs  UBIV. of Calif.

skull o .Y B090  :207464%a : 1657527b: 46784%¢

Iength from anterior end of H : s :
premaxillary to posterior end : 3308p : 309 291
of condyles

274

Length from anterior end of
premnaxillary to posterior end
of injon

¢ ae foe oo

336ap 324 313 - 208

s o+ oo be

o Jee oo we Jes
v

Length of palate from anterior
end of premexillary to a line
tahgent to posterior surfaces
of maxillary parapets

142 128 132 127

oo fon ov o0 e

Iength from posterior end of
glenoid cavity to posterior
end of condyles ‘

93

s _we Jae s ae
e e Jos os se

1llap 20

Length from anterior end of
premaxillary to anterior end
of posterior nasal opening

158 163 145 149

Anteroposterior dismeter of
‘hasals

®2 g0 I8+ Se 4o fes vy 0o lae me we o5 lor ar e {re s

88ap 92 85 77

Width of anterior nares 42 | 41.6 33.5 34.4

Breadth of rostrum immediately
posterior to roots of upper
cenines : ‘

84.2 71 65 60

Least width bétween superior

borders of orbits 80.5

79

20 73

Width scross postorbital pro=-

. Cesses 114

113 104

ioe fas ov joe evfas as e fuy *v [ss an oo s a0 fes

132ap
Isast width of positorbital i

‘@onstriction : 78 71

70 72.5

L LA T CLIE T F S LI Y RPN S

Greatest width across .zygo-

matic arches 180

213ap 201 200

Anterior palatal width between

superior canines 37«5

Sl 40.2 40

Posterior palatal width between

48.8 42.5

S e 80 O 80 e fer 00 fov oo e 0§00 os on fun oclne an [ae o0 4o ies os
#% 00 les wn las s e sr et nrfes es f0s v o, 1., ue Jos ee o we 4.

o 90 for #e fue o»

“fee 2o fas aa oo

51l.8 51

posterior borders of M2



TABLE 21~ Continued

Mandible
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Length from anterior end of

between outer walls of alveoldi

symphysis to posterior end of : 286 : '+ 228 : 193.5
condyle : : : :

Iength of symphysis measured : ‘ s : :

along anterior border : 73ap : 64,2 : 61.5
Least depth of ramus below : H : :
diastems s 41 : : 25 34
Depth of _ramus below posterior : : : :

end of Ml : 44.8 ¢ H 37.5 37
Thickness of ramus below ML : 2l.2 : 8 15.1
Height from inferior border of : s : e

angle to summit of coronoid : 104.3 H 91.5 : 81
process s H H ' :
Trangverse width of condyle s 53 : H 47 3 41.3
Greatest depth of condyle s 18 : : 15.2 : 14
Greatest width of mandible : : . :
measured across symphysis snd 46.2 3 40 : 40

for lower canines

s o oo

ap Indicates approximate measurement

Recent specimens seleeted in order to show extremes in variation

of a series of thirteen individuals.

a Ursus americanus altifrontalis, Trinity Co., California
b Ursus americanus californiensis, Tulare Co., California
¢ Ursus americanus altifrontalis, Eugene City, Oregon

TABLE 28~ Measurementa (in millimeters) of dentition of Ursus optimus

:MeKittrick: M. V. 2.,

Univ. of Calif.

Upper Dentition* 3 2090 :116375 a:29803b : 46780:207464
Iength of upper tooth row from : : : : :
anterior margin of C to back of M2 : 124,3 : 108.2 : 101.5 & 104 : 104
G, greatest anteropostarior : : : : s
~ diemeter : 24.8 : 19.8 : 2l.2 : 20.6: 22.7
G, greatest trensverse diameter : 15.7 : 13 : 12.53: 13 : 15.1
Ml, greatest anteroposterior : : : : :
diameter H 20.2 : 17 : 16.8 ¢ 17 : 18
M1, greatost transverse diameter : 15 : 13 ; 12.3: 13 : 1B
M2, greatest anteroposterior dia- ; ; ; ; :
meter : 33.1 : 26,7 : 26.5 : 26 : 28.2
M2, greatest transverse diemeter : 17 : 15 : 15 : 14 : 15.8



I TABIE 28~ Continued

;16376 &

127.

4878¢

Ursus americanus, Tuolumne Co., California
Ursus americanus, Eugene City, Oregon
Ursus americanus altifrontalis, Californis

¥ o oe

Lower Dentition ;s 2001 :29803b &
Iength of lower tooth row from anterior : : : :
énlargin of ¢ to back of M3 - s 139 : 125 : 118 : 118.5
C, greatest anteroposterior : : - :
diameter : B3.2 & 19.8 8  : 19.8
‘5, greatest transverse diameter s 15 : 13 : 12 : 11.6
Pa, greatest anteroposterior H : : :
diemeter ' : 10 R 9.2 : 10
PZ, greatest transverse diamete_r " 6 : 0.3 3 5.1 : 5.1
MI, greatest anteroposterior : : : :
diameter i 218 17.4 : 17 : 17.4
ML, greatest transverse diameter : 11 : 9 8 9
M2, greatest anteroposterior ’ : Cd : :
diameter : 32.5 20 : 19 : 18.5
ME, greatest transverse diameter : 18,8 : 11.5: 11.2: 11
M3, greaﬁest anteroposterior diameter : 17.2 : 15.2 : 14.2 : 14.5
M3, gréatest transverse diameter : 14,5 : 12.8 : 12 : 11.8

Ursus americanus, south fork of Xern River, Tulare Co., California

Grinnell found that out of thirteen specimens of Calif. black bears,

M2 varies in enteroposterior diemeter from a minimum of 23.7mm to &

maximum of 29.lum, while Ml varies in the same measurement from a

minimus of l4.0mm to a maximum of 18.2 mm.

MEGATHERIIDAE

Ground sloths of this family are not abundant in the MeKititrick

colleetion, and are represented by only one individual of the genus

Megalonyx. Absence of Nothrotherium may be due to accidents of collect-

ing, but this is an open question.
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Megalonyx? sp. indet.

ST

A single phglanx II, No. 2101, in the collections of the Californie
Institute of Technology, is referred to this genus. This element corres=-
_pénds cloéely in measurements and general shape fo the similar phalanx
éf leddon, but the groove between the distal condyles seems to be too

‘deep for that genus. The phalanx is clearly not that of Nothrotherium,

for both in size and shape there is 1ittie correspondence between the two.

In Nothrotherium the proximal end is subquadrate in outline; while in the

MeKittrick specimen the proximai end is nearly triangular in shape.
Since No. 2101 does not correspond to either of the better known genera
of ground slbths found at Rancho la Brea, it is referred to Megalonyx,

the form to which i% bears closest resemblence.

MYLODONTIDAE

‘Since Stoek's (1925) work on the ground sloths of Rancho Ie Brea,

~ Kraglievich (1928) has demonstrated that Mylodon derwini Owen is the

type of the genus Mylodon, and not as is usually accepted, Mylodon harlani

Owen. Kraglievioh5s illustrations show the former to be characterized
by a beak-like premaxillary region, and it would seem that this form
cénnot‘belong to the same genus as.the Rancho La Brea mylodonts. Krag-
liéfich ap?lies the generic namé Paramylodon Brown to the tar pit foﬁms.
Although this genus was deseribed on invalid grounds, in consequence of

Kraglievich's redefinition Paramylodon becomes a valid name.
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Paramylodon harlani (Owen)

Material in the collections of the Universgity of California con= 1
éists ol several detached teeth, Nos. 35104—35199, a fragment of right
maxilléry of an immature individual; No. 33110, a left mandibular ramus,
No. 33103, also of an immature individual; an upguai phalanx, digit III,
of the left mahus, No. 33121, and numerous skeletal élements in addition
fo a large humber of dermal ossicles. The material in the collections
of the Califérnia;Institute of Technology consists of dermel ossicles, and
a few isolated teeth.

Ali of the teeth show marked resemblénce to the Rencho La Brea
nmaterial. lAs in the lattér (Stock; 1925, Pe 128), the external surface
of the hard\dentine leyer is marked by transverse undulating lines,
while the external surface of the cement is marked by longitudinel stria~
tions. The outiines of the enamel patterns fgll within the range of
variation of corresponding teeth from Rancho La Brea.

The fragment of immature right mexillery, U. C. No. 33110, con-
‘tains the last-four superidr teeth. Although this specimen is consider-
,' ebly smaller then No. 1717-35 from Rancho La Brea (Stock, 1925, fig. 61),
‘the MeKittrick specimen is'remarkably similar in ali other respects to
the Rancho La Brea material.

| The immature left mandibular ramus, U. C. No. 33103, is of some
- interest in‘that it seems to be one of the few young specimens of its
kind on record. Judging from Stock's (1925, Pp. - 1237-128) summary of

"the characters of Paramylodon harleni, very little change apparently

- tekes place in this element during growth. In both mature and the young.
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Sspecimen the horizontal ramus is thick. The depth of the ramus de-
ereases slightly from the base of the coronoid process to the. anterior
;ide of the first lower tooth.
| ‘In mandible, No. 33103, two mental foramina'are present, the lower
bﬁe of which is the larger. This is also the case with mature specimens,
althoﬁgh occasionally more than two openings may be present in this regién.
Tha_pcstero-e#ternal cpening of the dentél canal is situated oppos—
ite the posterior lobe of the last lower tooth. Similarly as in matuve
speeimens, the‘doronoid process slopes'slightly'backward,kand the posterior
end of the process extends to a point‘vertically above the anterior por-
tion of the condyle.
Phalanx, U.C. No. 33121, has lpst most of the bony sheath which

incases the tclaw process, but in all other respects resembles the terminal

phalanx of digit III of the left menus of Paramylodon harlani from Rancho

La Brea.

TABLE 23~ Measurements (in millimeters) of Paramylodon harlani

- : Banchd La Brea : MeKittrick
Mandible* : : U.Co 33103
Length from anterior end of symphysis :
to posterior end of condyle H : 153
Greatest length of symphysis : : 41.5ep
Greatest pre-dental width H . s S7ap
Depth of ramus between third and fourth: H
‘inferior teeth, measured normal to : _ :
inferior margin H : 34.9
Maxillary* - i 171735 : U.Co 33110
Greatest length of upper tooth row : 73 : 57
Dentition - . U.C. 21158 : UsCo 55110
2, anteroposterior diameter P 28.8 : 26
: 20,7 3 14

2, transverse dismeter




131,

TABIE 23« Continued

tLede Me 17176 : U.Ce 33110

4, anteroposterior diameter : 25.56 i 255
4, transverse dlameter : 27.8 : 8l.6

. :L.AM. 1717-2  : U.C. 33110
5, anteroposterior diametexr : 23 : 23.2
6, transverse diameter ' : 16.3 : 18

* Immature specimen

ap Indicates espproximate measurement

All measurements of Rencho La Brea material after Stock
(1925, table 64) :

CAMELIDAE

A monograph of the Rancho La Brea camels by Dr. Stock is in

course of preparat_ion, end as one of thé MeKittrick forms is apparently

specifically identical with Camélops hesternus from the foxmer locality, |
it is ’to be expected that any revision of the Rancho Ia Brea» forms will
rinvo]‘.ve' a change in status of the forms from MecKittrick. In addition

to Camelops, the McKittrick assemblage contains the type of Tanmupolema

, stevensi. A4bsence of this ’genus from Rancho la Brea raises a puziling

problem, which is treated on page 68 .
Tanupolama stevensi (Merriam and Stock)

Rather fragmentary remains of this form were first described as

‘Lame stevensi by Merriam and Stock (1925, pp. 39«42). Further study of

more complete material convinced the latter author that the form is
generically distinct, although closely related to the South American
1lames (1928, pp. 29-37). The type specimen is a fragmentary mandible

in 'ﬁhe collections of the University of Cealifornia, U. C. No. 24260.



132,

The'éeneric'eharaeters are as fpllows:~

SiZe of average specimens larger than living llamé, but smeller
than Camelops.

o Orbits smaller, brain-case larger and somewhat fiétter dorsally
then in Lama.

Posterior portion of mastoid region end paroccipital process sit-
uated closer to basioecipital and oceipital condyles than in living genué.
,Deep narrow groove on postero-sxternsl side of mastoid behind stylo-hyal
pit. Paroccipitél procass bluntly pointed and not projecting inward in
its downwerd course.

Ipwef canine presént or absent. Lower molars with inner enamel
surfaeés flatter and median loggitudinal groove of inner side nét as deep
as in ;ggg, MAntero-external style not as well developed as in living
genus. Pogterior lobe of M5 wider transversely and less promivently
constricted from second lobe.

Limbd elements much more slender than those of Camelops. Rédius-
ulna an&.cénnon bones greatly elbngated._ Metepodials in some individ-

uals approaching those of Camelops hesternus in length.

Notes on the Milk-Dentition of Tanupolama stevensi

Since Stock's original deseription, an excellent series illus-
" trating the milk-dentition of +this form has become available at the
University of California. This institution also possesses a represen-~

tative collection of milk-teeth of Procemelus and Pliauchenia. Oppor-

tunity is teken, therefore, to supplement knowledge of the slender~- -

1imbed Pleistocene camel by a comparison of milk-dentitions of this and
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the Pliccens forms.

In the lowef jew of Tenupolama two milk-teeth are present, nﬁS
and Dﬁz.\'The former is small, and possesses two lobes. Dné is larger,
aﬁd shows three well defined loﬁes. In some specimens, U. C. No. 33114,
for example, the outer valleys between the lobes cerry well defined
pillars; while in others, U. C. No. 33114a, no trace of pillars can be

4 seen. A fragment of left méxillary, Us Co Noe 33L14D, céntains DmZ and
Dm3, but four deciduous upper molars ére present in C. I. T. No. &l.

| In the Procamelus material of the University of California from
" Burge and Gordon Creek, Nebraska 2 is always present. In addition,
Dmd is somewhat larger than the corresponding tooth of Tanupolama, and
shows definite indications of three lobes. Dn3 is much alike in both
genera, except that' in Procamelus the extérnal buttresses seem to be
invariably absent.

In the upper deciduous dentitions there seems to be little differ-
ence between the Pleistoecene and Pliocene genera éxnept that in Tanu~
peleama Dqg is greatly reduced inbsize as compared with the same tdoth
in Procamelus. In the letter genus this tﬁoth is long and narrow and
possesses three lobes; while in Tenupolama Dmglis very small and shows
no tendency to development of lobes, In addition, the long axie of
this tooth describes an angle of approximastely forty-five degrees with
the(rest of the tooth-row, while in Procamelus Du2 is parallel in its
long dimension with the tooth-row.

The collection of milk-dentitions of Pliauchenia from Hemphill,

Texas, now in the collections of the University of California offers
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goq& pomparative material. The milk-teeth of this form are distinguishéd
from correspoﬁding teeth of Tanupolems by the following characters:-

In Plisuchenia Dm2 is alwéys bresent, but whi;e in soms instances
as for example in U, cs.Nb.kSOBBG this tooth is closely eppressed to Ddg;
in ofher:cases, U. C. No. 30888 for example, an intervél of approxima-
tely one centimeter separates Dm2 from Dﬁg. This may indicate that in
Pliathenia the second lowér milk moiar was in the process of suppress-
ion. 4s in Procamelus, Dm3 of Pliauchenia is a three~lobed tootﬁ, but
the-first lobe is often quite obscure. Similarly, as in Procemelus and
in contrast to Tanugolama, DﬁZ’of‘Pliauchenia, although three-lobed,
never shows the presence of pillars on the external valleys between the
lobes.- |

In the upper-milk mdlars of Plisuchenia Im& is more reduced in
size than in Procamelus, but somewhat less 30 then in Tanupolama. In
contraét,to the latter and as’in Procamelus, the long axis of this tooth .
is parallel with the tooth-row instead of deseribing an angle to that
plane. For complete measurements of this form the work of Stock (1928a)

should be consulted.
Cemelops hestermus (Ieidy)

Remains'of this camel from the McKittrick deposits include var-

ious craniel, axiasl and appendicular elements.

Skull and Permanent Dentition:~ The single mature crenisl ele~-

ment available, Calif. Inst. No. 2102, consists of the maxillaries and

.a complete cheek-tooth dentition. As shown by table 24, the skull is
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gprroximately intermediaste in size between Nos. 20028 and 20040 in the
University of California collsctions from Rancho La Brea. |

Tﬁe teeth are moderately worn, and althdﬁghrthey'depart somewhat
frbm the dimensions of the Rencho La Bresa specimens,’they closely re-
semble them in shape and outlihe of the enamél pattern. In both in-
stances P3 has a narrdw and rather blade-like crown, while Eé is nearly
quadrate in cross-section. In M2 the anterior lobe is noticeably wider
than the posterior lobe; while in M3, as in U. C. No. 20028 from
Rencho Ia Brea, the metastyle is drawn out posteriorly info a wing~like
pro jection.

A single permaﬁent lower molar, C. I. T« No. 2103, because of
its relatively narrow transverse diameter is thought to correspond to
M3, However, the one diagnostic feature of M3 cannot be seen, for the
posterior lobé is lacking. All that can be said deflnitely is that
there is no evidence of an antero-external buttress, while the inner
ribs are very poorly developed.

Upper and Lower Milk-Teeth:~ A rather large number of these

teeth are available. Two deciduous premolars appear to have been pres—
ent in both the upper and lower jaws. Dpd tapers markedly toward the
anterior margin, while the enamel pattern of this tooth appears to be
‘quite gimple. Dp4 1s quadrangular in shape, and appears to possess &
very simple enamel pattern.
Dﬁg is a triangularly-shaped tooth, the apex of which is directed

forward. The fourth deciduous premolar is three-lobed. The valleys be-
- tween the'lobes, in marked contrast to those of the same tooth in Pre=

ptoceras?, do not show the development of subsidiary tubercles. For



- measurements of these teeth see table 25.

Skeletal Elements:~ These consist of numerous vertebra, limb,

and foot elements. All are of large size. The metapodials in parti-
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cular are very heavy, and are readily distinguishable' on ’this character

from corresponding elements of Tanupolema.

TABIE 24- Measurements (in millimeters) of permsnent dentition of
Camelops hesternus )

MoKitbtrick: Rancho Le Brea

M3, greatest transverse diameter

Upper Dentition : 2102 :U.C.20028:U.C.20040
Greatest width of palate between : : :
outer borders of superior cheek- : : : »
~ tooth series measured between outer : 12%sp : 141.9 : 148
borders of third molars H : :
Ipast transverse diesmeter of palate : : ’ : '
between superior cheek-teeth meas- : 53 : 66 56
ured between outer borders of P4 : : :
Iength, anterior side of P4 to : : 3 '
posterior side of M3 ‘ ' i 144 s 1427 ;.  156.4
Length anterior side of Ml to : : ;
posterior side of M3 i 124 s 124 ¢ 182
G, enteroposterior diameter : 13 : 15.9 : 13.2
P3, anteroposterior diemeter : 16 : : 18.8
P38, greatest transverse diemeter : 11.5 : : 1l
P4, anteroposterior diameter : 2 ¢ 285: 28
P4, greatest transverse diameter : 2% : 25 22.5
M1, enteroposterior diameter : 31.8 24.4 42
Ml, greatest transverse diameter : 29 : 31 ¢ 33.6
M2, anteroposterior diameter : 40.4 42.1 : 52
M2, greatest transverse diameter : : :
‘agrosg protocone : 20 $ 31.6 : 32.8
M3, anteroposterior diameter : 46.5 : 49.5 : 45.8

: 28 : 3le4 27.2

“ap Indicates approximate megsurement

Measurements of Rancho La Brea material after Merriam (1913)
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TABLE 25- Measurements (in millimeters) of milk dentition of

Camelops hesterms

: McKittrlck

Upper Dentition : 2104

Dpl, anteroposterior diameter : 19.5

Dpl, greatest transverse dismeter : 14.5
Dp2, anteroposterior diameter : 21

Dggg greatest transverse diameter : 16.8

Lower Dentition : 2105

Dpl, anteroposterior diameter : 2.5

Dﬁi, greatest transverse diameter H 5.6
Dp2, anteroposterior diameter : 27
Dp2, greatest transverse diameter : 11

BOVIDAE

In addition t¢ Bison antiqpus, Whlch is common to both Rancho La

Brea and MeKittrick, the latter locality has furnished remains of a

sk ox-like animal as yet unknown from the Los Angeles occurrence.

This form has been tentatively referred to Preptoceras by Stock and

Furlong (1927, pp. 409~434), but it was recognized that in many ways

the MeKittrick form approximates Buceratherium, while in some characters

it resembles neither. The present study has brought to light some addi-

tional material representing this interestiﬁg form, but not enough to

fix its generic reference with any greater degres of certainty.
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Preptoceras? c¢f. sinclairi Furicng

The material described by Stock and Furlong consists of a fairly
complete skull and mandible, in addition to various limb and foot ele~
ments. The following resuné'of‘chafaeters was given by these authors:-

Characters like those of Preptoceras:~ Size and shape and pre-

sumably curvature of horn-core; extent to Which horn core extends out-~
ward and backwari from the base before curving forward; width across
Tfrontals between outer lower borders of horn—cores; indentation of psla~
tine on each side of posterior notch; absence of median ridge on occiput
above foramen magnum and general appearance of occiput; parietals fornm
dorsobosterior roof of skull.

Characters like those of Euceratherium:~ Backward and upward

extent of horn cores; some resemblance possibly in curvature; width of
‘palate; abeence of accessory style in upper molsasrs.

Characters comuon to Preptoceras and Euceratherium:~ Width of

- frontals between orbital rims; presence of a lachrymal depression;
'shape of elements and position of foramine in basicranial region of
~skull; position and size of occipital condyle; number and structure of
. teeth; structure of feet.

Characters distinguishing the MeKittrick form from both Preptoceras

and Euceratheriﬁm:- Width messured between innsr nasal borders of horn

cores; elevation of frontals in their extent from the fronto-nasal
suture to horn cores; depth of lachrymal depression; abrupt downward
descent of posterior border of alisphenoid; angle (139 degrees) in verti-

”\cal plane made by plene of dorsel surface of the cramnial roof with plane

~ of the oceciput.



Et‘was concluded that of the characters exhibited by the MeKitg- |

trick form, those allying it with both Preptoceras and Huceratherium are

of greater significance than those which relate it to either of the two

genera. It would thus appear that Preptoceras and Euceratherium are

generically identical. If so, the name Euceratherium would take prece-
dence over ?regtoceras. Stock and Furlong sﬁggested that the. type of
Preptoceras may possibly represent é young male and fhe type of BEucers-
therium an older female.

New materisl available consists of a very imperfect skull of an
immatufe individual, C. I. T. No. 2106, a very fragmehtary left mandibu-
lar remus, C. I. T. No. 2107, also of an immeture individual, a right
and left third metacarpal, ¢. I. T, Nos. 2108, 2109, tﬁe first and second
phalenges IV, C. I. T. Nos. 2110, 2111, and in addition:numerous upper

and lower milk-teeth.

The milk dentition consists of three upper and lower premolars.
The second lower milk-premoler is poorly preserved, but appears to taper
toward the front. EEE, No. 2113, is likewise very imperfect. There
are indications, however, that this tooth was tri-lobed. In adaition,
it shows two subsidiary cuspules; one on fhe posterior margin of the
‘valley between the Tirst and second lobes, the other on the anterior
border of the posterior valley. The upper milk-teeth show few features
of interest. Dp2 is not present in any of the maxillaries; but from
the size snd shepe of the alveolus, it is inferred that this tooth Wes
fery small and quadrate in cross—section. TFor measurements of the milk

dentition see table 27.

" The skull, No. 2106, contains only the molar teeth on the right

139.
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gside. As can he seen from table 26, these correspond very closely to
the measurements of No. 27118 in the University of California c§llection
from MeKittrick. In all other respects tﬁe skull and teeth agree very
well with that specimen.

Since only elements of the pes were available at the time of the
original des¢ription of the MeKittrick material, the elements of the
fore-~limbs now at hand-are of somé importance. - The two third metacerpals,
ﬁbs. 2108, 2109, although nearly the same length as corresponding ele-
ments of the pes, are considerably broader. This is also true for the

- proximal and middle phalanges. For measurements of these elements see

table 28.

' TABLE 26~ Measurements (in millimeters) of permanent dentition of
Preptoceras? ef. sinelairi

Upper Dentition s+ No. 2106 : U.C. 27118
Ml, anteroposterior diameter : 28 : 26.9
M1, ¥rensverse diameter : is.2 19.2
' M2, enteroposterior diameter : .5 0.2
M2, transverse diameter : 17 : 17.2
‘MQ, anteroposterior diameter : &0 : 20.1
'E@i transverse diameter : 13.88p : 16.1
Iower Dentition ; :

MT, greatsst anteroposterior diameter : 25.9
, MI, greatest transverse diameter : 13.1
Nﬁi greatest anteroposterior diameter : 30
M2, greastest transverse dlameter : 13
M3, greatest anteroposterior diamster : 8.2
ﬁ%;'greatest transverse dismeter : 13.2

ap Indiecates approximate measursment
' -After Stock and Furlong (1927)

8



TABLE &7~ Measurements (in millimeters) of deciduous dentition of
Preptoceras? ¢f. sinclairi

Upper Dentition ' s No. 2119

Dp2, greatest anteroposterior diameter of crown: 21
Dp3, greatest transverse diameter : 13.7
: No. 2116
' Dpé, greatest anteroposterior diameter : 244
Dp4, greatest trensverse diameter : 15
Iower Dentition ;. No. 2107
Dp-é, greatest anteroposterior diameter : 10ap
Dp2, greatest trensverse diasmeter : 7
Dp3, greatest enteroposterior diameter : 14
Dp3, greatest transverse diameter : 9
Dp4, greatest snteroposterior diameter : 23.7
Dp4, greatest transverse diameter : 133

ap Indicabtes approximete measurement

TABLE 28~ Measurements (in millimeters) of manus of Preptoceras? cf.
' ginclairi

Ieft Metacarpal IIX ‘¢  No. 2109
Greatest length over all : 188
Width of proximal end : 57
Greatest anteroposterior dismeter of proximal
end : 36
Width of shaft at middle : &7
Anteroposterior diameter of shaft at middle : 24
Greatest width across distal condyles : 64
Greategt antercoposterior diameter of distal :
" condyles : 34
Phalanx I :  No. 2110
Greatest length : 64
. Gfaatest width of proximsl end : 30
‘Greatest depth of proximsl end : 30
Greatest width of distal end | : 37
28

Greatest depth of distal end

141,
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TABLE 28~ Contimued

. Phalanx II :  No. 211l
Iength from base of proximal articulating surface | S
to middle of distal articulating surface : 32
~ Greatest width of proximal end : 28
Greatest depth of proximal end : 25.5
 Greatest width of distal end : 23

Bison antiquus Leidy

~ This species is weil represented in the collections of the Univer-~
sity of California énd California Instituﬁe of Technology. Most of the
meterial, however, consists of limb and other extra-~cranisl elements.
A wéll preserved skull in the collections of the California Institute,
No. 2124 , is complete except for the tips of the horn-cores, and although
the teeth are in a fragmentary condition, furnishes an adequate basis
for reference of the MeKittrick bison to B. antiggus;

This specimen apparentl& represents an old male; for the horn
cores are quite robust and %he neck of the horn cores, i.e., the portion
between the forehead and the rugose horn=covered portion, is of smaller
caiiber than the bhase of fhe horn core itself. According to Ghandler
(19164, pp. 126~187), these are distinguishing marks of the male of

Bison antiquus. As iS’éhown by Table 29 , the MeKittrick skull is con~

- siderably larger then most specimens of Bison antiquus from Rancho 1s
Bréé, but the proportions are so similar as to leave little doubt that
No.;éla4 is correctly referred to that speciese

As in the spéciman figured by Chahdler (19164, p. 127, figs. la,lb),

‘the horn-cores curve upward and slightly forward. The angle between the
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mediar plane of the skull and horn-cores approximates ninety degrees,
and.aecording to Chandler {op. cit. pe 130) this distinguishes character
of B, antiquus from B. bison. In the latter species this aﬁgle varies
fromvlloo to 125°.

The naso~-frontal suture is obscured by tar, but as in B. antiquus
the nasal bones seem 10 be relatively short and broad, only moderaiely
arched, and tapér gradually toward the tip. The teeth are too fragmen-
tary to furnish any evidence of systematic value.

Several fragmentary lower jaws are availlable. All seem to
closely approximate in outline the similar element of B. antiguus. The

teeth also show no points of major difference from theee in the latter

species.

TABLE 29~ Measurements (in millimeters) of skull of Bison antiguus

: MeKittrick ; Rancho la Brea
: No, 8124 ; No, 211b4*: No. BLIBHT
Length from lower border of foremen : : :
magnum to rear of nasals : 280 : 285 : 290
Iength from occipital erest to : : : :
fronto-nasal suture measursd H : :
along median line : 255 : 272 K 226
Length from rear of condyles to : H :
tip of premexillaries H 660 : : 58%ap
Length from rear of orbits to tip : : :
of premaxillaries : 440 : : 440sp
Length from lower border of foramen : :
magnum to rear of hard palate : : : 214
Length from rear of hard palate to : : 3
tip of premaxillaries : : 3 325
“Width of forehead between bases : : :
of horn-cores - : 370 : 417 s 290
Width at narrowest point between : : :
horn-cores and eye~-sockets : 352 : 309 : 256
Width between outer sides of M3 : : :
H : : 157

at base of crown
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corners of P2 ' : o3 106 : 112
Anteroposterior diameter of orbits : : 70ep : 72
Iength of nasal bones : : : 227
Width of nasal bones : 115 3 : 115
Width of nasal bones with : : :
curvature. : 15%ap ¢ s 135
Distance between tips of : : :
horn-cores : 1000ap : 826 s 660
Iength of horn-cores along upper HE : ' _ :
curvature : S86ap : 275 i 23
Glrcumrerence of horn cores at : : : _

~ base i 33%gp : 310 : 212
Dorso-ventral dlameler of horne . 3 : :
cores : 94 : 102 : 68
Anteroposterior diameter of H : 1 ”
horn-cores : ll4ap : 104 : 67

ap Indicates spproximate measurement
* After Chandler 19164 ﬂ
Specimens from U.C. collections from Rencho La Brea

CERVIDAE

During excavation of the fossil material a considerable number

of deer and elk bones were encountered, but prineipally in the upper

and presumebly sub~Recent levels of the asphalt. Closer inspection

of the material, howevér,‘indicates_that vwhile most of the cervid



remains show the glossy black appearance characteristic of

Recent material, a number of elementa‘approximate in their state

of préaervation the Pleistoeene remains. Lit is infepred, therefore,
that members of this femily formed a part of the Pleistocene fauna

of the ared.

Cervus sp.

™wo fragmentery metspodials, several astrageli, a left unci-
form, and two right cunaifonms‘constitute'the evidence of this form.

All of these elements approximate the Tulare elk, Cervus nannodes,

in glze, but Dr. stogk found minor discrepancies in eize and shape
of the various facets between the fossil and Recent material.
Although it seems probable that the tar pit material is specifi-
cally identicél with the Tulere elk, it seems unwise to attempt

specific identification on such fregmentary evidence.

Odocoileus sp.

Remains of this form consist mainly of astragali and frag-

mentary metapodials. These correspond very clbsely‘in size with

Qdocaileus hemionus californicus, the Resent Californis mule deer.
There does not seem to be sufficient meterial, however, to permit

positive identification of this form.
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ANTILOCAPRIDAE

Both Gagromérxx and Antilocapra are found at MeKittrick. As shown
on page S57a, however, the relative abundance of the two types at MeKit-
trick‘is the reverse of thelr ocecurrence ét Rancho La Brea. AU the
- Los Angeles locality Capromeryx outnumbers the prong-horn; while at

MeKittrick the reverse is true.
Capromeryx minor Taylor

The material in the collections of the California Institute con-
sists of two lower molars, and a calcaneum, No. 15. According to Furlong
(1930, pp. 49-53) the specimens are to be referred to a single individual.

There seem to be no apparent differences between the MeKittrick material

‘aﬁd Qapromeryx minor from Rancho La Brea.
Antilocapra americana (Ord)

The cellections of the célifornia Institute include the following:
sn lmmeture right mandibular rémus, No. 2118, a mature mandibular ramus
elso from the right side, No. 2119, & fragment of skull with the right
horn-core,; No. 2180, snd a horn-core; No. 2121,

Spécimen No. 2118 contains the milk-teeth and the first two pér-
manent lower molars. As indicated by Chendler (1916, pp. 116, 117),
D& is three-lobed, snd the vertical ramus does not make so close en
approach tq a right angle with the horizontal remus as is the case in

Capromeryx.

The mature mandibular specimen, No. 28119, agrees in all parti-

culars with that of Antilocapra americana. As shown by table 31, both

' the teeth and remus are relatively larger than in Capromeryx. The

14e6.
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' diastema is fully equal in length to the combined mea;urements of the
. lower cheek-teeth. 'AS‘ﬁoted by Chandler (1916, p. 117), the anterior
mgntaL foramen is quite near the end of the symphysis, whi}e in Capro-
mexryx this opening ié approximately one-hélf way between P3 and thé
symphyéia. I. o

The horn~-core as notied by Furlong[(lQSl, P 34) has some resam4

" blances td the corresponding element of Sphenophalus. It is relatively

broader at the base than a Recent specimen of Antilocapra. Compared
with the Recent form, the horn'is relatively slender, and the anteriocr

appressed prong is more distally placed. If as Furlong has indicated,

Anﬁilocagra is a descendant of Sphenophslus, the MceKittrick specimens
would séem to be somewhat closer to the ancestral type than the average

" of the Recent forms. However, the tar pit material seems reasonably
referred to the living species, A. americana.

Phalanges II and III, Nos. 2122, 2123, are available. 4s shown
by fabha38 , all are of relatively large size, and exceed corresponding
elements of Gapromeryx in neaily all measuremepts.

The material in the University of Cslifornie comprises numercus

teeth and two horun-cores, U. C. No. 33102, The shape of these elements

corresponds much more closely to that of Recent Antilocapra americana

than C.I.T. No. 2120.



TABLIE 30~ Measurements (in millimeters) of lower jaw

and milk

dentition of Antilocapra americana

:_dntilocapra

: Gagromerg
U.0.18535

‘ . : : 2118 :
Length, from posterior mergin of s :
anterior dental foramen to angle : 131 : 47ap
Depth of ramus below Dnig measured : :
from the outside : 16 : 7.5
Depth of ramus below Dm4 measured  : :
from the outside s 18.2 3 1l
Thickness of mandible across middle : ~ H . :
of ml4 . 905 H 5.9
Iength of diasteme from posterior : H
margin of anterior dental foramen ] 37.5 : S5
. to Dm2 : : :
———
Dmz, greatest anteroposterior : :
diemeter : 5.4 :
DuZ, greatest transverse diameter : 3 :
. Dm3, greatest enteroposterior : :
diameter : 7 : 5.4
D3, greatest transverse diameter  : 4,1 3ap
Dmé, greatest enteroposterior : :
diameter : 15 : 9
Dnd, greatest transverse diameter 5.6 8.7
* Type of G. minor from Rancho La Brea
gp Indicates approximate measurement
TABIE 31~ Measurements (in mn.llimatarsl of lowar jaw and perma-
nent dentition of Antilocapre americana
Antilocapra : Capromeryx™

2119 sU.C. 20036

Length, from posterior margin of an~

terior dental foremen to back of M3 128 :

Depth of ramus below PF measured : H

from the outside : 25 :

Depth of ramus below middle of : :

M3 measured from outside ' : 29 s 22
Thickness of ramus below M3 : 13 :

Iength of diastema measured from : :
posterior margin of anterior dental : 56 :

foramen to front of Pd B :

ay—

P38, greatest anteroposterior H :
diameter ‘ : 8.3 : 4.4
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TABLE 31~ Continued

2.4

P3, greatest transverse diameter ° 4,7 :
P4, greatest anteroposterior H , :
diameter ' : : 8.5 . S
P4, grestest transverse diameter : 5 : 3
MI, greatest anteroposterior :
diemeter H 12.5 H 7
ﬁz, greatest transverse dlameter : 6 : 4
MZ, greatest anteroposterior : :
diamater : 14 : 9
M2, greatest trensverse diemeter  : 7 : 2.8
M3, greatest anteroposterior : :

, diameter _ : 24 : 15ap
M3, greatest transverse diameter : 7 :

* Rancho La Brea collection
gp Indicates approximate msasurement

_TABIE 32~ Measurements (in millimeters) of horn~core and phalanges

of antilocspra amexricana

Horn=-core

2120

:
Greatest length v s 116ap
-Greatest anteroposterior diasmeter s 4Sep
Greatest transverse diameter : 20
Phalanx II $ 2121 :
Greatest length : 41 :
Greatest width of distal erticula- : :
ting surface : 19.5 3
Greatest anteroposterior diameter : v 8
of proximal articulating surface : 18.5 3
Greatest transverse diameter of : :
proximal articulating surface : 22.5 3
__Phalanx IIT i 2123 :U.C.12521*
Greatest length : Aep 17
Greatest dorso-ventral diameter : 19,5 : 11

Greetest transverse diameter : 14

- * Rancho La Brea collection
“ap Indicates approximate measurement
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TAYASSUIDAE

In view of the rare occurrence of members of this fanily in

the Pleistocense of California, it is not surprising that at MeKittrick

only a few fragments of a form near Platygonus compressus have been
found. Peccary material from Rancho Ia Brea is still too fragmentary
Tor close determination, but may represent a species different from

the MeKittrick form.
Platygonus near compressus Le Conte

Remains of this form consist of a lower jew fragment, No. 1,
Calif. Inst, Coll, Vert.\Pale.; and metacarpal IIT of the left manus,
No. 2, Calif. Inst. Coll. Vert. Pale. This material was described

by Stock (1928, pp. R3=27), and judged to be near Platygonus compregsus.

The metacarpal was compared with a similar element, No. 26004
L. &« Mus. Coll. from Rencho La Brea, and was found to be much larger
thah the latter. When viewed from the outer side, the shaft of the
MeKittrick specimen is relatively narrower than in the one from
Rancho 1a Brea.

Measurements and illustrations of the McKittrick peccary are

%0 be found in Stock's paper cited above.

EQUIDAE

Merriam's study of the horses of Rancho La Brea (1913) gives

an edequate account of Equus occidentalis, the only species of the

femily found at that locality. It has been found necessary to treat
.the McKittrick horses in some detail, however, in order to bring out

| ,
some interesting relationshipas.
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BEquus occidentalis Ieidy

Horse méterial from MeKittrick is very abundent, and includes
almost all parts of the skeleton. Isolated teeth are especially abun=
dant. No attempt to give a camplete account of the osteolégy of this
form is made. Cheraecters of the skull and mandible have been carsfully

‘compared with the Rancho la Brea materisl, and except for differences
wﬁich aré noted in the detailed description, the horses from the tar‘
pit occurrences appear to be specifically identical.

Skull and Mendible:~ In only one instance, C.I.T. No. 1855,

were skull and mandible found in association. This specimen represents
‘a young adult, for all of the teeth are well worn excepting the last
upper’molér.‘«The skull has been somewhat distorted, but is practically
-complete, for it lacks dnly the:firét upper incisors and the paroccipi-
tal process on the left side. | |
The large size and peéuliar profile of the skull is very con-

spicuous. Posterior to the frontals, which are ‘arched both longitudin-
.~ ally and trgnsversely, the oceiput slopes upward and backward, and
terminates in an overhanging crest, or inion..'Anteriorly the nasals
project nearly straight forward, except for a slight concavity near
their midpoint, until they end with a gentle downward slope. This type
.df profile also characterizes the majority of the Rancho La Brea horses.
| As in the former, the skull is wide in relation to its length. I%
would  appear, moreover, that arching of the frontals, although maxked
in the McKittfick specimen, is not so conspicuous as is usually the

case in the Rancho Ia Brea forms. Since the former is slightly dis=
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' torted, it is difficult to‘decidq"to what extent this apparent dis-
c:ééaﬁcy is due to individual va¥iation.
- In contrast to the material described from Rencho La Brea the
notch between the nasals and premexillaries is relatively acute, fof
the anglevis approximaetely the seme as in the living‘spaqieS¢ The nasal
bones are'relatively wide, and eitend forward %o & point‘within two
,cenﬁimeters of the superior canineé. It is inferred thaﬁ the mnzéle
was likewise reletively wide;

" The oceciput is high and narrow. As in the Rancho La Brea species,
bﬁt unlike the modern hor;e, the oceipital condyles are narvow trans-~
versely. 48 in the former, the maxillery ridges do not extend forward
beyond the posterior bqrdér of the infraorbital foremen. The latter is
loéated above the miadie of P4, a position somewhat farther back than
is commonly seen in Réncho La Brea specimens in whichbthis opening 1is
situated above P3.

, - Just beiow the naso-maxillary suture and a little above and to
the‘rgar of the‘infraorbital foramen is a long and very shallow groove,
or lachrymal fossa., This feature "is here scarcely so well developed as

in Equus caballus. The position of the anterior palatine foramen is

¢+ similar to that in the Rancho La Brea specimens and is much the same ae
in the @odefn horse. The posterior foramen is situated near the anterior
‘halfbof M2, a position somewhat farther forward than is usuel in the
Rancho La Brea material in which this opening is situated opposites the
posterior half of M2. The palatine noteh of the posterior nares is in
lihe with the middle of the second upper molars, and is quite narrow.

As noted by Merriam, the orbits are relatively large.
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It is'unfortunate that the sutures have been obscured by tar, but

.thé naso-frontal contact and boundaries of the lachrymal bone can be
readily distinguished., The forward projection of the former along the

‘ middle'of the nasals is a broadly open U in shape. This is in sharp

contrast to the outline seen in Eguus caballus, where the.axtension forms

a_rafher well marked V. 4s in the modern form, the lachrymal bone is
roughly qhadrangular in outline. '

| Mendible:~ This element is heavy, and in C. I. T. No.11855 the
horizontal ramus is Véfy deep below the anterior cheek4teeth and the

first lower molar. This relatively young individual from MeKittrick

surpasses even old specimens from Rancho La Brea in extent of the latter

meésurement. The gfeat depth of mandible below ML is to‘be accounted
for'by presence of a distinct convexity of the inferior border of the
ramus. The mental foramen is approximately opposite the posterior end
 of the symphysis, a feature along with the relatively great width of
the symphysis in which the MeKittrick and Rancho La Breas horses are
mueh alike.

- Additional Skull Material:~ Skull No. 1856 C.I.T. is of an in-

dividual slightly older than the one previously deseribed. In No. 1856

Call the’@eéth are well worn, but the inner enemel ring of Il is still

present.z The specimen lacks both bullase and peroccipital processes, as

well as the left zygomatic arech. The frontal region has been somewhat

erushed, Eut not sufficiently to obliterate any important chafacters.
In profile this skuli‘resembles No. 1855 rather closely. The

nasals, howeve}, show no trace of concavity, andl the overhang of the

/

inion is a trifle less pronocunced. In these respects No. 1856 resembles
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.thg;typjcal Rancho La Brea horse more élosely then does the specimen
firsﬁ'described. In contrast to the latter, No. 1856 is much longer and
relafi#ely narrdw. Reference to table 34 shows that while the two
diffé? in length by forty'millimeters, the greater part of the difference
1s confined t¢ %he facial region, for there is a difference of thirty-
three‘millimetérs in the distance from the anterior end of the pre~
maxillaries to a line connecting the posterior borders of the orbits.
: Thié leave; only éeVen millimeters for difference in occipital lengths.
Reference to Merriam's ﬁaper shows that No. 1855 corresponds in a general
way in its measuremeﬁts fd that of a young adult from Rancho La Brea;
while No. 1856 surpasses-all spacimgns in distance from the anterior
borders of the orbits to the anterior margin of the premexilleries.
This would appear to be merely an individual variation, for in all
other chéracters No. 1856 closely resembles the more usual type of skull
from Rancho La Bres. ~it should be noted, however, that the longer-faced
form exhibits a more nearly V~-shaped projection of the nasq-frontal
suture than the skull fifst described.

Specimén‘No. 1859 C. I. T. is of a young individual. The first
bupper molar on the right éide}is ig use, but the corresponding tooth
on the left side isljust emerging, as are the caninesvand last upper
molars. This speeimeﬁ is quite incomplete, for the posterior portion
of the skull is broken off at the orbits. |

The most-interesting feature of this skull is that it shows to
a greater degree than any dther from MeKittrick the srching of the
frontal region,whiéh is so ghafacteristic of the species. The naso~

frontal suture ends anteriorly in a rather well marked V-shaped pro-
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jection. As in young individﬁals from Rancho La Brea, the posterior
palatine foramen is locafed near the anterior half of MZ. The anterior
margiﬁ of the posterior nares is situsted opposite the middle of M1.

| Two incomplgte skulls of very young individuals are available:
one,‘No; 1860 Ce ITo T, ﬁossésses the milk-teeth in an early stage of
wear witﬁ M;;just emerging from the left side of the palate; the other,
No:-1858fc.11. T., represents a somewhat younger stage, for the milk~
‘teeth are scarcely worn. The former has had to be restored in the
occipital region, and lacks most of the rostrum; while the latter wants
both the rostrum and condyles, as well as the left zygomatic arch.

Both skulls show an overhanging inion. In addition, No. 1860
shows the profile charactéristic of older individuals. The infraorbital
foramen is located above the anterior half of Dp3; while the anterior
borders of the posﬁpalatiné fdramina énd posterior neres are situated

‘on a line connecting the centers of the lest upper milk~teeth. The
nasc—fronﬁal suture is well shown in No. 1858, and pogsesses a well

marked V-shaped projection.

Summéry of Skull Characters:~ A survey of the material des-
. eribed above indicateé that while‘the various specimens probably belong
.%o the éama species’fhefe is, nevertheless, considerable individual
.variation. This is most markéé in the degree of arching of the frontals,
‘ 6varhang of the inion, and in outline of the forward extensiqh of the
naso-frontal suture which varies from a broadly open U to a V in shape.
Variéfidns in size are showﬁ by table 34. Changes during growth do not
~appear %o be very impértant, and are manifest mainly in a backward
vfshifting of the poétpalatine foramen and a lengthening of the facial

rééién_with advancing age.
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Dentition;- All of the cheek-teeth are wery long, éoderately
curﬁgd, and_are‘well cemented. The anterior margins bf-the first two
upperijncisors fall into a vertical plane when the skull is laid top
down ﬁpon a horizontal surrace.‘ Both uppér and lower incisors are wide,

and there is no evidence of a cup in fg, although an inner eneamel fold

is‘alwd&g present in the third upper inecisor. Compared to Equus caballus
the canines are’of mbderate size, and are latérally compressed iﬁ young
.individuals. The first upper premolar is never ﬁresent in the MeKit-
“trick materiél; but a small Pl is found in some of the Rancho La Brea
_spécimens.

Permanent Upper Cheek-teeth:- In No. 1855, the skull and men-

:diblelwhich have already been described, both para- and mesostyles.

are moderately heavy. The parastyle‘is‘flattened on its outer mergin
in éll teeth‘exnepting M3 and P2, where it is sméller and somewhat
rounded in outline.‘ The mesostyle is smeller than the perastyle in all
céées excepting P2, in which it is/much larger and neerly flat on its
outer margin. The metastyle is very small, and is practically wanting
in M1, |
| In its brdaéer outlines the ensmel pattern is very similar to

that of Equus caballus. The fossettes, however, are quite small and

. possess‘relatively simple borders. In the premolars the anterior leke
"gshows two well marked pliéations: one near the antero-internal margin,
'thé other at the postero-internal angle. The antero-internal fold ap-
pears to bg lacking in the molars. In the postfossette there is a

siﬁgle.well defined plication at approximately the middle of its
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3anferior margin, and a similar Told on the postefior border. The lat-
_ter fold appears ‘o be wanting in the molar teeth.

The protocone is long and markedly indented in the last two pre—
molars, but only slightly so in P2. In the molars this cusp is longer,
Jand ig only very slightly indeﬁted on its inner margin. In both molar
épd premolar teeth the protocone projects far agead of the’isthmus,
whiéh is quite narrow.

Thé postprotoconal valley is rather narrow, and extends to within
‘a féﬁ'millimaters of the prefossette. This groove ends anteriorly in
aﬁ leique truncation, the face of whiéh is directed forward and outward.
Thére are no very definite-indigations of a pli csballin, although &
few minor wrinkles of the enamel are to be seen along the truncation
face. In the molars an@ second upper piémolar, the long axis of the
postprotbconal valley points}towardrthe middle of the anterior margin
of the tooth, while in the last two‘premolaré this velley is directed
toward the paiastyle. Merriam has applied the terms "depressed“ and
%erect® to these respective positions, and points out that the position

ié tqhbe correlated with form of the protocone{ It appears thet in
the\MQKitﬁrick material the‘erect‘type’is always associated with mark-
edly indented protoconeé; while the depressed position invariably
occurs in teeth with neariy smooth inner pillars.

In conseguence of 'a deeply incised posthypoconal valley, the

hypocone is distinct in all teeth, excepting of course the last upper
molar. |

Permanent Iower Chesk-Teeth.~ In mandible No. 1855 C.I.T.: the

)

lower teeth can hardly be distingulshed from thos& of Equus caballus.
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" They are, however, somewhat narrower transversely. Both proto=
and hypoconid present markedly flattened outer walls in the anterior
:E cheek-teeth, but in the molars these pillars are a trifle rounded.
The external valléy is‘somewhét deeper in the molars, and possesées‘
one subsidiary fold on its posterior margin in all teeth exceéting
P2 and M3, in which it appears to be completely lacking. In all
;éeth exnepting P§, the gutter is a broedly open V-shaped incision,
the apex of whichAis rounded. In P2 the internal groove can hardly
be seen.

In the premolars the entoconid is large and nearly round.
In the mclafs, on‘the other hand, this cusp is much smaller, but
v hgs the same shape. The hypoconulid is small, and shows oniy an
internal transversé‘projection, or prong.

The enamel pattern is otherwise remarkably simple, and

shows only a few minor crenulations.

Deciduous Upper Cheek-Teethi- C. I. T. No. 1862 shows the
qnamel pattern in a section which corresponds %o an early stage of
wear. Both para-'and meaostylé are remﬁrkably heavy. The latter
style is almost as broad as the parastyle in all cases excepting
' Dp2, where in conéaqpence of the unusually small size of the para—'
style, it is much the larger of the two. The fossettes are much
larger than in the permanent teeth, but show the same principal
-foids, and in addifion some tiny plications pot seen in the latter.
/Pre- and postfossettes are united in the second and fourth upper |

milk-premolars, but in deeply worn teeth the lakes ere separate

and much smalier in size.
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The protocone is long, relatively narrow, and shows nearly smooth |
ingnar borders in the second and third milk-premolars. It is noteworthy
thaﬁ‘;n both of these teeth the inner pillar does not'éroject forward
_1bey6nd.the isthmus. In Dp4, however, this cusp is longer and somewhat
iﬁdentéd, and in addition the anterior margin‘projectS‘forward to a
Qegrée’as greal as any seen in the permanent teeth. In ali_cases the
-isthmus'is very nerrow. The postprotoconal valley, on the other hand,
| -is!very wide, and is merked by a well defined pli caballin on its anter-
 ior:m§rgin.. The hypocone is distinet, and seroll-like in outline.

Deciduousvlower Cheek-Teeth:- The enamel pattern of these teeth

.Téoes,not differ greatly from that of their permanent correlatives. The
most significant departure, perhaps, is presence in the milk-teeth of
an outward folding of the enamel (protostylid) on the entero-external
_margin of the protoconid. However, this cuspule is not well developed
in all of the lower milk-teeth series.

Itkis perhaps not unduly speculative to remerk that the pattern
‘, shown by both upper end lower milk-teeth is in many respects that which
would have to be postulated, if it is assumed that Equus has been de-
rived frbm‘PliohigEus through the intermediate‘gehus, Plesippus.

Changes in the Enamel Pattern with Wear:- Separation of the

anterior and posterior enamel lakes in the second and fourth upper milk-
‘premolars with advancing wear has already been noted. Other alterations
in the enamel pattern of the‘milk~téeth brought about by increased wear
-aré:/nérrowing of both preQ and postfossettes and loss of minor folds

:along their margins; obliteration-bf the posthjpobonal valley resulting

B f_in_loss of a distinet hypocone; smoothing of the inner wall of the
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bfotocone; as well as great reduc$ion in the degree of anterior pro jec-
,tiohiof this cdsp beyond the level of the isthmus; and finally a narrow-
‘iﬁg’of the isthmus itself. In the lower milk-teeth there seem to occur
:no'chénges worthy of note, excepting a'gradual decrease in size and
final obliteration of the protostylid. -
| .~ In the permanent upper teeth much the same changes ére noted as
_in‘théir ﬁilk predecessors. Nearly all minor folds disappéar in the
‘:pgrmanent lower teeth after they have been worn down approximateiy‘two-
"thirds of their original length. There appears to be a tendency for
~the proto- and hypoconidvto assume a more rounded outline at this stage

-0f wear.

‘Individual Variation:~ 4s noted by Merriam, the protocone of

the permanent nppei dentition varies greatly in size, and is also sub-
Ject to minor variations In shape. The proto~ and hypoconid may vary
from & eoncévé to a convex shape in individual instances, and fhis is
especially true for the molar teeth. In the premolars the ouﬁer walls
Apf these cusps are almost always flat or indented. Table 35 shows
the differences in size, and 1t will‘be noted that in nearly all in-
stances the méasurements corfespcnd closely with those of comparsble
individuals from Rancho La Brea.

Limb end Foot Elements:- There appears to be little difference

between Bquus occldentalis and the Recent horse insofer as the limb and

foot elements are concerned. The ungual phalanges are considerably

smailer in E. occidentalis, however, and this is only one'character

\;among many in which the Pleistocene horse compares very closely with

Equus asinus. - As contrasted with Plesippus shoshonensis, Equus occiden-
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telis is distinguished by its somewhat more robust limb proportions and
'slightly shorter splints. I% should be borne in mind, however, that these
‘are merely average differences, which are not always to be found in indi-

~ vidual instances.
Relationships

Onlj two relationships need be discussed: one concerns the connec-

‘:,tion between Equus occldentalis and Plesippus; the other relates to the

" many characters which B. occidentalis possesses in common with the asses.

‘Relation of Eguus occidentalis to Plesippus:- On a former occas-

“ion the writer (1936) attémpted to show that the Pleistocene genus, Equus,
haslpéen descended from the upper Miocene-Pliocene genus, Pliohippus,
through the intermediate forms which afe included in the late Pliocene
genus,lPlesiggus. In this connection it is interesting to note that

Matthew (1929A) considered Equus occcidentalis to be intermediate between

Plesippus and Bquus. Since the evidence for this conclusion was not

stated by Matthew, it seems desirable to compare Plesippus and Equus

:ocdidenfalis‘

‘ Gharacﬁers common to Plesippus and Equus occidentalis are: (1)

~overhanging oceiput, (2) heavy mandible with a distinct convexity of the
(inferior border belowiMT, (3) presence of a protostylid in the lower
‘mllk~testh, and (4) relatively small feet and slender limb elements.

It should be noted, furthermore, that the relatively simple fossette

bof&ers seen in Equus occidentalis are more characteristic of Plesippus
than of Equus.

. There appear, however, to be some important differences between
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the two genera. When the skull profile of Equus occidentalis is super-

imposed upon that of Plesippus shoshonensis it is readily seen that over-

héng'of the inion is mofe nmarked in the latter. In addition, the frontals

appéér to be somewhat more arched in Equus occidentalis. Another and no

less striking departure is apparent lack of a pli caballin in the molar

'teeth of the Pleistocene form. Perhaps mpst'Significant of 511 is the

xrresénce 6f a well marked lachrymal fossa in.Plesippus shoshonensis and

}and its almost total absence in the MeKitirick species. In shorh,

'differences between Equus occidentalis and Plesippus, although marked,‘

.are only those that might be expected if Plesippus is intermediate be-

tween Pliohippus and Equus. In this connection the rather primitive ‘

charadters‘of the milk-teeth of Equus occidentalis should be recalied.

In view of the late Pleistocene age of the McKittrick species, it is
remarkable fhat it should retain so many characteristics of the horses
pf the late Pliocene.

. The writer's views as to the ancestry of Equus are at variance
wit# those expressed by Stirton (1934, pp. 382-383) . This author places
Pleaigggs‘in the rank of a subgeﬁus of Equus, and regards Calippus, a
middle Pliocene form, as the ancestor of the living genus. Evidence
for these conclusions rests upon isolated teeth, which are long crowned, '
only moderately curved, and show an Equus-like enamel pattern. The_first

is most significant, for on the basis of enamel pattern alone it would

appear that Neohipparion pripceps'(matthew, 1924, p. 166), Calippus, and

Plesippus are all ancestors of Equus. WVhen it is recalled that Equus
has been described from the late Pliocene of Europe, there would sppear

to be good reason to derive the living genus from middle Pliocene or even
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" earlier ancestors. On the other hand, the late Pliocéne form from

Europe, Equus stenonis, possesses many charscters which might lead one

4o regard 1t as a specles of Plesippus. The genus Equus would thus be
.lidited to the Pleistocene and Recent. |
From the well marked Equus~like enamel pattern of Caliggusvit

. appears necessary to assume that it diverged fiom the parent stock as
far back as perhaps the late Miocens. On this assumption it is Aifficult
lﬁo/aécount for'theymany rather primitive characters shown by Equus ocei-
r/déntalis. Abnormalities‘usuaily thought to be atavistic in nature are -
lh‘sometimes encountered‘inyliving horses (Lydekker, 1912, pp. 59-60), but
‘nin the-MbKittrick form éuch relatively primitive characters as simple
bordered,fossettesa end unindented protocone in'the molar teeth might
almost be saild to characterize the species. Rounded proto- and hypo-
conids are, moreover, by no means rare. In other wordé, as we go back
in time ‘the characters of Equus converge quite rapidly toward g;;gf
higgus, and by the late Pliocene have almost merged with the latter.

For this reason it sppears pleusible to regard caliggua as a rather
precocious offshoot of the Protbhipgus,group; but not in the direct

line to Equua. In other words, Calippus a@pears to be too advanced at
too early a date to be the ancestor of Equus, for the earliest species
of the latter genus are more primitive in tooth structure than Calippus,
the suppésed‘middle Pliocene encestor.

Relatlon of Equus occidentalis to the Asses:~ The many charac-

ters which distinguish the living forms, Equus caballus and Eguus asinus,

have been avaluated and compiled by Osborn (1912, pp. 88-92), and

table 33 is based on the work of this author.
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TABLE 53~ Major distinctions between Equus caballus and Equus asinus

.

Equus caballus

Equus aslinus

oceiput \ ‘

Orbits Iongitudinal diam~ : Both diameters
eter greater than : nearly alike, verti-
vertical : cal may be greater
: than horizontal
‘ ‘Inferior border of : Inferior border fur-
'Mendible - horizontal ramus : nished with promin~
: smooth and strailght: ences, thicker than
ae;dom convex : in horse, convex
Forehead Negarly straight : Convex
Occipital Crest Continues curve of : Prominent

Line drawn from anterior end of

‘maxillary ridge to a point just
above external auditory meatus
(Line of Iesbre)

Passes below occl~
pital crest

Passes through
oceipital crest

Height of skull at occiput,
mandible included

Relatively low

Relatively high

Occiput vertex angle

More nearly per-
_pendicular

More nearly retro-
cumbent

BEnamel pattern of upper cheek-
teeth

Pli caballin dis~
tinet

Pli caballin lack-
ing in molars

Nasel-frontel suture

¥-shaped

A nearly straight
line

Nasal-lachrymal suture

Nearly a straight
line parallel to
long axls of skull

Concave (Not char-
acteristic of
Asiatic asses)

Postorbital process

®e 23 16 05 I 100 er 160 0¢ Jae so [0 se foe 00 e es fae 00 prler ee fosr @0 00 oe anlos e ss o e

*e. oo lue o0 2e jer as Jes 20 fas o4 (e we fns es we

Three sided

Oval and compresgsed

In addition to the distinctions tabulated above, two others have

been cited by Lydekker (pp. 42-44).

According to this author Equus asinus

is characterized by smaller and nerrower ungual phalanges, with a deeper

and broader frog than is to be seen in the horse. Lydekker comments

that the type of frog found in E. asinus is probably an adaptation fitting
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the animel t0 a more roqky terrain than is'frequented by horses,
However that ﬁay be, it will be noted that the unguel phalanges of Equus

occidentalis are relatively small and narrow with a broad and deep ca-

vity in their lower surface.
Referring to the above table it is seen that out of the sleven

distinctions listed, Equus occidentalis approximates EQuuq asinus in

-

the Tirst eight. In the remaining three the McKittrick form resembles

the horses, but it should be noted that shape of the naso-frontsl suture

x “in Equus occidentalis is subject to considerable individual variation,

| and is in some respects intermediate between that of the horses and
asses. That certain North American Pleistocene horses resemble Equus
asinﬁs has been known for a long time, and it would appear that despite

its relatively large size Equus occidentalis is to be included in this

\ group. It is interesting to recall that Boule (1910, p. 20) has noted
the presence of asses in the Huropean Pleistocene, and remerks that by
this time the horses were already highly diversified.

As has been noted in the section concerning the relation of Equus

pccidentalls to Plesippus, certain characteré of the asses are also to
be seen in the late Plioceneigenus. It would appear, therefore, that
Plesippus represents the parent stock from which may have descended the
ﬁhreé major divisions of the modern horses. According to this postulate,
the ass and zebra have undergone less modification than the horse, and

that cleavage of the various lines began sometime in the late Pliocene

or early Pleistocene.
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Note on a Large Variant of Equus occidentalis and the Status of
Bquus pacificus

In the collections of the Uni#ersity of California are several
\ .

isqlated permanent and deciduqus upper‘cheek-teeth, nofeworthy because
of their large size. No less than four individuals aré represented in
this cqllection, and from it é composite right cheek-tooth series has
been assembled. In_addition to theif large size (see taﬁle 3% ),
’thqge teeth are remarkable in that the enamel pattern of the fossettes
‘13 somewhat more complicated then is usual by the case in Equus occi-
dentalis. Two cheek-tooth series from Rancho La Brea, L. 4. M.
Nos. 3500-22 and 3500~R-5, agree very closely in size and outline of
enamel pattern with the teeth in question. A4s is shown by table 36 ,
élthqugh the anteroposterior dismeters of the McKititrick specimens
usually exceed those from Rancho La Brea, the transverse measurements
of feeth from the two localities are approximately.equal. Comparison

of tables 35 and 36 indicates that in the latter dimension the teeth

in question exceed the average of Equus occidentalis by more than three

millimeters. As has been pointed out by Gidley (1901, pp. 105-106)
this measurement seems to be quite constant in living horses of the
same spgcies, and according tb the views of this asuthor (op. cit.

Ppe. 102-103) the large teeth in both the Rancho La Brea and MeKittrick
colléctions should be referred to distinct species. Howevér, in the
writer's opinion there is less justification Tor this view than for
the assumption that they merely represent léfge end members of the

Equus occidentalis group.
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A caSt of the type of Bquus pacificus,‘a P3, in the collections

of the Gallforn.ia Institute measures 34 mm. in anteroposterior diameter
and 32 mm. in transverse. As will be seenvfrom table 36 , this tooth

exactly corresponds in size with large specimens of Equus occidentalis.

‘While Equus pacificus is usually thought of as possessing a somewhat
more complicated enamel pattern, it must be nbted that .thé type does
_not substentiate this view. Therefore, it seems advisable to consider

. \ .
Equus bacificus as a synonym of Equus occidentalis. 4s a matter of

fact this was actually done by Leidy (1873, p. 532) but at a later time
Gidyley (iQOl, pp. 116=118) re-instated E. Qac,ificus, largely upon chaﬁ-
- acters of referred material from Fossil Leke. The large teeth with
complicgtéd enamel pattern from this locality referred by Gidley to

Equus pacificus possess few characters other than size to substantiate

fha reference. Since the large teeth from the tar pits equal the
lattér in size, but in enamel ’_pattern are very similar to E. gcciden-
talis, from the writer's point of %riew it seems best to regard E. paci-
ficus és invelid, and to regard the sfatus of the PFossil Lake materials
as an open question. It mey be that the latter are also referable %o

E. occidentalis, but are more probgbly to be referred to a new or some

previously described species, other than Equus occidentalis (E. pacificus).

TABIE 34~ Measurements (in millimeters) of skull and mandible of E@us;
occidentalis

. Skull ' :1856a :1861b :1859c :1857d :1855e
Length from anterior end of premaxillar-

ies to posterior end of condyles s 575 : B8O & : :_5dbap
Iength from anterior end of premaxiller- : : s : :
: D46 : 556 : : :_507ap

ies t0 inferior margin of foramen magnum
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TABLE 34— Continued

Skull :1856a :1861b :1859c :18574 :1855e
Iength from anterior end of premaxillar- S : : :
ies to a line connecting anterior : 151 : 148 : 163 : : l34ap
_ border of second upper premolars : : : :
Iength from anterior end of premex- =~ : : : :
illaries to a line comnecting posterior: 335 : 340 : 330ap: : 387ap
torder of last upper molars : : : : :
Length from anterior end of premax~ : 3 -2 : H
illaries to a line connecting anterior : 369 : 336ap: 334 : '3258p
border of orbits : : : : H
length from anterior end of premax— : I : : :
illaries to a line connecting posterior: 426 : : : : 593ap
borders of orbits : - : : :
Least width across rostrum - : 68 : 68 : :
‘Width of skull on mexillary ridge H H : : :
at maxillo-malar subure : 190 : 183 : 201 : 180
Greatest width across posterior border : : : : :
of orbits : 284 : : :
Width between outer sides of second : : H : :
upper premolars $ 108 : 107 : 109 : 116 : 10%ap
Width between outer sides of last upper: s : : :
molars- s 1l34ap: 1232ep: 116 : 132 : ll4ap
Greatest anteroposterior diameter of : : : s s
orbits : 60 : 71 H : 65
Height of aqcciput above base of : H : : :
occipital condyles : 115 ¢ : : :_187ap
Ieast width of occiput below superior : H : H H
erest : 66 : : s _628p
Mandible : 3 3 : :
Greatest anteroposterior diameter meas-: : : 3 :
ured along one ramus 3 3 H : : 487
Anteroposterior diameter of symphysis ° : : : :_80ap
least width of symphyseal region : : : : s 46
Height measured below anterior end of : H : : H
P2 measured normal to inferior border : : : : 65
Height below enterior end of Ml meas- : : : : : .
: : : : 10

ured normal to upper border :

ap Indicates approximate mesgsurement

Young adult, M3 in function; inner enemel ring of Il still present
Individual of about the same age as above

Young individusal, M5 just emerging

01d iandividusl, all teeth well worn

Young adult, M3 just coming into use

oOeUE

All‘specimens in the collections of the California Institute of Technology



‘ : TABLE 35- Measurements (in millimeters) of permanent dentition of

Bquus occidentalis
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: 185%7s

a 014 individual, all testh well worn
' b Young adult, M3 in function; inner enemel ring of Il still present

¢ Individual approximately of the same age as b

“d@ Young aduld, M3 just coming into use

+ e Young indivmdual M3 just emerging
All specmens in the collectlons of the California Institute of Technology

_ Upper Dentition ¢ 1856b : 186le : 185564 : 1859
- Iength of upper molar-premolar : : : : : ‘
seriss ; 192 2 180 5 184 : 190 : 192
Iength of upper premolar series HE : : : H
without P1 s 102 : 100 : 100 : 102 104
Iength of upper molar series : 89 g 80 : 8 : 87 ; 88
Pz, anteroposterior diameter : 39 : 37.3: 400 : 39 : 39.6
P2, transverse diameter i 27.56: 27 1 28 : 27.8 : 26.5
gﬁ, length of protocone : 8.5 : 9.7 : 1l.9 : 1lle4 : 10.8
_1?___3___, snteroposterior diameter : 81.7 : DB2.6 : 29.6 ;: 38 : &3
P3, transverse diameter s 3l.2; 3 : B : 29.6 ;: 28
P3, length of protocone s 13 3 &8 14 M4 14
P4, anteroposterior diameter T 30 s 3 : 29.5: 32 : 29.7
P4, transverse dismeter : 30.2: 27.8: 28,5 : a8 : 26
P4, length of protocone : 18.1: 145 : 17.2: 15 : 10.5
Ml, anteroposterior diameter : 28.1: 25.8: 26 i 27 : 29
Ml, transverse diameter : .7 : 28.2: 2.8 : 237 : 29
Ml, length of protocone t 128 : 13 3 4 : M8 15
yigz:_,‘anterqposterior diameter : 87.8;: 27.5: 287.2 : 29 : 30
Mg, transverse diameter s a7 : 27.8 : 26 : 27 : 27
M2, length of protocone v 12.8 : 15 : 15.8 :+ 18 s 15
M3, anteroposterior diameter : 0 : 26.8: 26 : 27
M3, transverse diameter : 2B8.2 : 20.2 : 19.6 : 23
M3, length of protocone : 4 14 : 18 : 18
Lower Dentition : : : : _i
Iength of lower moler series : : : : 83 :
Iength of lower premolar series : : : s 99 :
P2, anteroposterior dismeter ; : : : B34.8 ¢
g_-g, trangverse dlameter : 3 : : 16.8 @
Pa, anteroposterior diameter : : H -
P3, transverse diameter : : : : 17.8 :
PZ, anteroposterior diameter : : 3 : 33 :
PZ, transverse dismeter : : : : 158 3
ML, anteroposterior dismeter : : : : 28.8
‘ML, transverse diameter : : : s 16.2
M2, enteroposterior dismeter : : : 1 28.5 3
M?,'transverse dilameter ’ 3 : : : 15.5 ¢
M8, anteroposterior dismeter : : : 25
M3, transverse diasmeter ;o : : : 11.2 3
For system of messurements see Merriam (op. cit., p. 409, 1913}.



'LABLE 36~ Measurements (in millimeters) of large variation of

Bquus occidentalis

* Los Angelss Museum Collection

TABLE 37- Measurements (in millimeters) of milk dentition of
Bquus occidentalis
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‘ i MoKittrick : ~Rencho Ia Brea
Permanent Dentition i 88101 : 58101 :5500~227;: G500=R-6*

: P_%, anteroposterior dismeter S R : ‘40

P2, tranaverse diameter _ A : i 30
’f3::_5_, anteroposterior dismeter : 34 4 @ 29 s 32
P3, transverse diameter : B8.4 ; 58 : B2.5 : 29.8
P4, anteroposterior diameter : 32.5 : ¢ 3.2 : 31
P4, transverse diemeter : 32.8 3 1 B2.8 : 31.8
M1, anteroposterior diameter : 3445 : 26.5 : 29
ﬁl_j transverse diameter : 29.8 : : 29 : 28,3
ﬁé, anteroposterior diameter 1 3644 ¢ : 28 '+ 28
M2, transverse diameter : 3L 1 %0.6 : 27

' M8, enteroposterior dlameter : 32 : B3l.5 : 28
ITES, transverse diameter : 86 & s av ¢ 20.5
Milk Dentition ; 33101 : : 3500~27% ; 3500~-32*
"Dp&, anteroposterior diameter . : : s 47 P 47.4
Dp&, trensverse diameter : : ) s 26
Dpd, anteroposterior diameter s 35.5 ¢ s 32,5 : 38.5
Dp_(_i_, transverse diesmeter ¢ 28.5 : : 26 2 av
Dp4, anteroposterior diameter ;. 3846 : 36 : 36
Dpé, transverse diameter i 29.5 : : 86 ¢ 25.5

: » i MeKittrick : Rancho La Brea
Upper Dentition : 1860a : 1858b : U.C.20099c: 19834d
Dm2, anteroposterior : : : :
diameter _: 45.5 : : 50 : 48
- Dng, transverse diameter : 22.8 20.5 : 24.6 : 24.8
- Dm3, anteroposterior : : : :
diameter ;. B6.4 3.8 : 34 : 33
Dm3, transverse diameter ;. 83.7 2l.5 26 : 26.5
Dud, anteroposterior : s : :
‘diameter , ;. 37 : 36.5 38 : 3642
. 2l.4¢ 21l.5 H 24.5 s 26.2

'-Dnil_, t_ransverse diameter
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TABIE 37~ Continued

Lower Dentition : e: £:U.C+21072g:19835h
. DmB, anteroposterior : 38.6  : 39.2 : 40 ¢ 39.8
diameter T : : s -
. Dm2, transverse diameter : 14 ¢ 14 :  1l4.2 i 14.8
Dmd, anteroposterior P : : :
diameter s B6.2 35.5 : 34 : 3449
Ddg, transverse diameter s 14 13.8 H 14.5 : 16.2
" bué, anteroposterior : : s :
diameter : 42 . 39.8 : 7.8 34,6
Dnd, transverse diemeter : 13.2 : 12 : 12,9 15,9

M1l just emerging

MI not yet emerging

ML just emerging

Ml erupting

ATl molars very slightly worn
Approximately in same stage of wear as e
Ml showing first traces of wear

M1 in function, M2 erupting

PR MO0 CM

ELEPHANTIDAE

Representatives of this family are rare at MeKittrick and consist

'Qf‘only‘fragmentary remains, which apparently are to be referred to

Parelephas columbi. There is no evidence that the species Archidiskodon

imgerator‘existed in the McKittrick area during the period of fossil
accumulation. Whether absence of this form is to be attributed to

chances of preservation and collecting, or to environmental factors, re-

mains an open question.
Parelephas columbi (Falconer)

. This species is represented in the collections of the California

Institute of Technology by a single last upper molar, No. 2125. There

are oh‘the average seven enamel plates in a one hundred millimster line.
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This appears to be too many for Archidiskodon imperator, and is of

the right order of megnitude for Parelephas columbi. The maximum length

of this tooth is approximately 240 mn.; the greatest width is 78 mm.
MASTODONTIDAE
R . 7/

As at Rancho Ia Brea, only one species’, Mastodon raeki is re-

1

corded from the MeKittrick tar aeeps.‘
Mestodon raki Frick

‘This species seems fo be représen?ed in the collections of the
. University of Califorhia by a fragment of upper tusk, No. 335118; a
' right mandibular ramus containing M1 and M-z—, No. 5311'7; a fragment of
left mandibular ramus containing M1 and M2, No. 33116; a left M3,
No. 33115; a deeply worn M1, No. 33119; a fragment of mendibular ramus
containing Dp2, Dp® and Dp&, No. 22120; and a few isolated foot ele-
 ments in addition to an almost complete foot. |
The upper tusk is too fragmentary to Mnish much information
other than that this element must have been large, and seems to have
possessed a gentle upward curvature. |
Ramus No. 33117 is broken at the symphyseal end, and it is im-
possible to discbv_er {vhether»lower tusks were present or not. The |
symphyéeal trough is likewise imperfectly preserved, but this festure
seams.to have been much the same as in M. americanus and M. reki.
M. sh'owa a well developed cingulum sround the entire tooth,

’except for the internal border, where the ensmel is too broken to
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leave any reliable indications. This tooth is three~lophed, and there
are indications of trefoils on the outer cusps. /
M2 is also three~lophed, and shows the presence of a well de-
veloped cingulum on all sides except the internal one. The posterior
- ecingulum is especially well deve;gped. The'odter éuspé show trefoils
on both their posterior and anterior margins. Each of the principal
cusps carries a median conelet. The conelets of the inner cusps, how=
ever, are larger thanlthose on the outer ones. The sulcus between the
.,lophs is quite acute. The lophs are very high (ses table 38).
ME’possesses fouxr fully developed transverse crésts, with the
fifth partially formed; and & small heel. This tooth shows the pres-
ence of only the anterior cingulum. The outer cusps show trefoils on
both their anterior and posterior margins. As iniM§, the second and

third lophs show medisn conelets on both the inner and outer cusps.

The sulcus between the lophs is quite acute, and 1s sheped much as in

‘Mastodon acutidens (Osborn, 1936, pp. 696-697). However, the MeKittrick
spedimen does not possess the knife-like grinding surface of Osborn's
species. There appears to be a deposit of dement in the valleys, which
is especially thick in the first two anterior depreséions. This tooth
is pelatively long and narrow (see table 38), for the index is only

43 as comparesd with 54 for the American mastodon (Osborn, 1936, pp.

175~176). In characters of M3 the McKittrick specimen agrees very well

with Mastodon raki (Frick,klgas, pPe 620}, Since the index of this tooth
and presence of cement in the valleys are the two principal characters
of,Mastodgg_ggg;, it seems necessary to refer the MeKittrick material to
: Frick's species.

ML is too deeply worn to show much more then that this tooth
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" Was three-lophed, and possessed the same shape as the corresponding

tooth of M. américanus-. | -
The ridge formula of the deciduous teeth agrees with that of
the American mestodon as determined by Osborn (1936, p. 148). Dp-a' is
~ small with two ridge ci'ests éndris bilophodont. Dp-:? is larger than Dp-z_,
| is bilophodont, and each loph carries two cresté. In éddition, ‘this ‘
tooth p'ossesses a large talon. Dpz is not weli preserved, but as in
y _]_ML; americanus this‘to_oth is larger than Dp-.."?, and is trilophodont.
in summary, itbcan be said that although the MeKittrick mastodon
in some respects agrees closely with M. acutidens and M. aﬁerieanus,
there does not seem to be sufficient reason for referring the material
to any species other than Me reki. Since Frick's species was obtained
from depqsi‘qs of Hot Springs, New Mexico, which are presmnaﬁly of late
Pleistocene age,. very little chronological significance is to be

" attached to the SPecific. reference of the MeKittrick mastodon.

TABLE 38~ Measurements (ih millimeters) of dentition of Mastodon

5@55

B

ki
: UsCo 33120
DpZ, enteroposterior diemeter : 29.4
: @-2', trensverse diameter : 25
Dp3, enteroposterior diameter : 48,7
Dp3, transverse diameter : 36
Dp4&, anteroposterior diameter : 608p
‘ » : U.Co &5116
MI, anteroposterior dismeter : 93.2
, transverse diameter | :$ 70
anteroposterior diameter : 117
, bransverse diameter : 76
, height of middle loph : 44.2
. ' : U.Ce 33115
, anteroposterior diameter $ 163
ﬁgr, transversge diameter at third loph : 74.2
M3, height of second loph (exelusive of :
cement ~ - : 47 .5

., ap Indicates epproximate measurement
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RODENTTA

-

As mentioﬁed on page 65, representatives of this order are re~
"~ latively more abundant at McKittriek than at Rancho La Brea. Fﬁfther-
more, the lattver assemblagé is repﬁted to include éxtinct‘species, but
the MceKittrick collection ssems to conéist entirely of living forms,
The difference may indicate that the MeKittrick rodent fauna is largely
postﬁPleistocene'in age, and this conclusion seems to be substantiated
by the tentative determination that the rodent assemblage indicates
arid conditions. As noted on page 34 , however, mabterial in all con~-
’ditiqns of preservation is included in the rodent assemblage, and it
sesms #ery improbable that all spescimens of this order are of Recent age.
In contrast to the relatively large proportion of éxtinct spe-.
cies and subgpecies listed from Rancho La Brea, the MéKittrick rodent
gssemblage appears to be considerably later in time.  While, as men-
| tioned on paée 74, a slight time difference may exist between the two
ldcalities, the discrepancies in the rodent faunas are t00 great to be
attributed entirely to this cause. A revision of the Rancho Ia Brea
roaénts is beyond the scope of this work, but it is the writer's oplnion

that many of the extinet types listed from the Ios Angeles locality are

founded on inadequate material.
SCIURIDAE

MeKittrick is somewhat richer than Rancho La Brea in representa-

tives of this family, for in addition to Otospermophilis grammurus which

ié common to both' localities, the San Joaguin Valley occurrence includes
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a species_df antelope -ground squirrel Ammospermophilis ef. nelsoni,

not yet recorded from the Los Angeles locality. None of the Sciuridae -

is particularly abundant at MeKittrick, however.
Otospermophilis ef. grammurus (Sey)

4 right and a left mandibular rgmus in the colle&tions of the
california Institute of Technoloéy are referred to ihis.sbecies. The
former lacks all teeth excepting the first two lower molars; the latter
contains only the lower premolar, which by its sub~triangular form

serves to mark the genus, Obtospermophilis. The size and tooth pattern

of both specimens is very close to that of Qtospermophilis grammurus
grammurus, but the fregmentary nature of the remains advises a compari-

gon rather than an identification with that form.
Ammospermophilis c¢f. nelsoni (C. H. Merriam)

No satisfactory eriteria for differentiating Ammospermophilis

from Callospermophilis are to be found in the literature. An examina-

tion of skulls and mendibles of living forms indicates that Callosger-
mophilis possesses a larger P& and somewhat higher cusped teeth than

ddes Ammospermophilis; while in the lower jaw P4 of the latter is more

nearly trianguler in outline, and the trigonids of all teeth appear to
be lower. In addition the angle appears to be somewhat more nearly

‘horizontal in Callospermophilis than in Ammospermophilis. It must be

edmitted that the sbove criteria were not tested by exemination of all

known species of the two genera, but they appear to hold insofar as
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- forms which still live in or near the MeKittrick area are concerned.
It is interesting to note that if these eriteris are correct, Callo-

spermophilis is closer to the ground squirrel, Citellus, than is Ammos-

permophilis. The latter résémblés the tree squirrel, Seiurus, much
more closely than its habits,might lead one to suspect.

~The material in the collections of‘the Califérnia Institute of
Technology, which consists of nine right end nine left mandibular reumi,

is evidently to bé referred to Ammospermophilis, and insofar as size

and tooth-patternbis concerned appears to0 be quite close to the species
A. nelsoni which still lives in the McKittrick area. A fragmentary
~ left maxillary containing P4 and the firet two upper molars is also

referred to this spéeies.
GECGMYIDAE

As at Rancho La Brea only one species of gopher is recognized
at MeKittrick. The MeKittrick material has been studied by Joseph Grin~
nell of the Museum of Vertebrate Zoology at the University of Californis.

No detailed deseriptions of the material are available.
Thomomys bottae bottae (Eydoux and Gervais)

iThe‘ma‘berial in the California Institute collections consists of

two fairly complete and eight fragmentary skulls in addition to thirty-
one more or less complete‘mandibles, which represent not less than

sixteen individuals. Although there is considerable size variation in
" this series it is usually possible to correlate this with stage of

growth, and there thus appears to be little reason for considering more
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then one species to be represented in the collection.

HETEROMYIDAE

Only two species of this family occur at MeXittrick: Dipodomys

near ingens and Perognathus cf. inornatus. “The great abundance of

representatives of Dipodomys points to environmental conditions similar
to those prevailing in the area today, but there seems to be some
reason for congidering most of the heteromyids from the tar seeps as

Recent in age.
Dipodomys near ingens (C. H. Merriam)

The collections of the California Institute of Technology con-
tain no less than 255 individuals of this species, for they include
this number of left mandibular rami, an almost equal number of the
corrsesponding element from the right side, and 51 more or less complete
skulls.

4dccording to Wood (1935, pp. 148-155) Dipodomys is distinguished

from Microdipodops by a less pronounced inflation of the bullae than

in the latter. In'addition, in Dipodomys the bullae do not extend

below the level of the cheek-teeth, while in Microdipodops they extend

somewhat below this level. The single rather perfect skull, althdugh

consideraebly smaller than in most individuals of the Dipodomys ingens
group, agrees in these characters with the genus Dipodomys. No other

characters can be found which separate the lMeKittrick material from
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this genuﬁ,'for the_variation in size can usually be correlated with

stage of individual growth. 1In all characters the averége of the speci=

mens is close to Dipodomys ingens, but since feow Specificvcharacters are
exhibited ﬁy the material it is not possible to ldentify positively the
»McKittrick‘kangaroo-rat with the abo&e species. |
Since variation in size is quite msrked in the Mpﬁittrick speéi-
mens, it is impossible to give in a limited space a table’which would.

adequately express the'average proportions. In all measurements, how-

ever, the material averages close to those of Dipodomys ingens.
Perognathus ¢f. inornatus C. H. Merriam

This genus has been identified by the wing-like outward inflec-
tioﬁ of the descending process of the ramus. The material in the
collections of the Californie Institute of Technology consists of nine
rather imperfect mandibular rami, none of which possesses the full com~

~ pliment of teeth. Pew, if any, specific characters are shown by this

material, but in size all the specimens are close to Perognathus inor-

-patus, & form which still inhabits the MeKittrick area.

CRICETIDAE

Separation of genera of this group is a difficult task. Much
‘of the Mnkittrick ericetid material has lost all diagnostic characters,
and must remain indeterminate. It seems reasonably certain, however,
thét all five of the Rancho La Brea cricetine genera: Onychomys,

/Reithrodontomys, Peromyscus, Neotoma, and Microtus ere present in the

MeKittrick collection.
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© Onychomys? spe.

According'to Wilson (p. 71} this genus is distinguished from
‘Peromyscus by the folloﬂing‘characters: in the mandiblé the coronoid
process is better devéloped'in Onychomys, while in the grasshopper- |
mouée the ascending ramus makes a somewhat greater angle with the
alveolar portion of the jaw then in Peromyscus.

Following the same author, ngchomys is distinguished from

Relthrodontomys by character of the descending process of the rams.

In Reithrodontomys this portion of the ramus is bent into a more nearly

\ horizontal position than in Onychomys, and the extreme edge is twisted
upward, leaving a depression. Furthermore, in Qnychomys the coronoid
process is less strongly developed than in the grasshopper-mouse.

It would eppear, therefore, that the only Onychomys-like speci-
ménkin the collections of the California Institute of Technology, which
‘has the descending ramus completely preserved is to be referred to the
grasshopper-mouse., This specimen is spproximately the same size as a
mandibular ramus from Carpinteria tentatively referred to the grasshopper-—
mouse. AS noted by Wilson (p. 72), the Carpinteris meteriesl is of rels-
tively large size, but is within the range of variation of Onychomys

torridus and Q. torridus ramona. Some of the mandibulaer rami which

leck the descending ramus, and are bentatively referred to Peromyscus,

may actually represent the genus OEXchogzs.
Reithrodontomys? sp.

Characters separating this genus from Onychomys have been listed

in the preceding section. With regard to the mendible Wilson (p. 73)
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quotés from Howell:

"Descending process of mandible a broad flattened plate, /
strongly inflected inward, the lower portion twisted into‘a nearly
‘hofizontal position ané‘the inner margin raised, leaving a distinet

‘depression in the TramuSee."

“Wilson aiso(states that the upper incisors of Reithrodontomys
are grooved.

There are in the collections of the California Institute four
lmperfect mandibular rami, oﬁé of which contains PZ. All lack the
deseending‘process of the rémus, but by their very small size they
~ seem referable to fhe harvest-mouse. While the specimens may be merely‘
immature formé of Peromyscus, the presence of numerous, very small
grooved upper incisors in the collection of detached teeth seems to

verify the presence of Reithrodontomys in the MeKittrick rodent collec-

tion, Some of‘the small specimens tentatively referred to Peromyscus

may actually belong to this g£roup.
Peromyscus ef. californicus (Gambel)

The material in the California Institute collections consists
of approximately 100 left mandibulaé remi and nearly 90 corresponding
elements of the right side. Apparently all stages of growth are rep-
resented by these individuals. A4s has been noted in preceding sections,
however, it is possible that some of the smaller specimens are to be

referred to either Reithrodontomys or Onychomys. In size and in charac-

ters of the teeth, the average of this material is quite close to

Peromyscus californicus californicus, but since few specific and sub-~

'specific characters are present, it is impossible to state definitely
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whether or not the two additional varieties of deer-mice, P. maniculatus

gambelii end P. boyleyii rowleyi, which‘also inhebit the MeKittrick

area, are present in the fossil assémblage. It seems probable that
‘ b o

they do occur in the collection.
Neotoma lepida gilva Rhoades

The wood fat is represented in the coilections-of the California
Institute by two right and one left mandibular rami. This material
has been identified by Emmet Hooper of the Museum of Vertebrate Zoology,
University éf California, th finds no difference between the tar pit

material and the form still inhabiting the McKittrick area.
\ Microtus californicus cf. aestuarinus R. Kellogg

According to Kellogg (ppe. 15-18) this variety is distinguished
by its large size; long, angular skull with ridges strongly converging
in the interorbital region, but always with a definite sulcus between
them. The dorsal profile of the skull is convex with the exception of
the interorbital region, where it is somewhat depressed. The upper
teeth preserve the typical;yg californicus pattern, but the anterior
ldop of Ml is crescentic. An intérnal loBe is usually present on the
posterior triangle of M2. The long terminal loop of M3 is variable
in outline, and is usually crescentic, but sometimes is strongly in-
dented by a motch. Internally the loop is notched by a deep reentrant

angle.

The mandible is robust, and heavier than in Me californicus.
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The ldﬁer-ﬁolars are similar in pattern to those in other members of
the'genus, éxcépting that the posterior transverse loops are propor-
tionally wider. | |

| The material referredkﬁé this subspecies in thevcollections of
theﬂcal;fornia)Institute conéists of 35 left mapdibulaf rami, an almost
equal number of the'§orreSp6nding element from the right side, two
nearly complete:skulls, and several frégmentary skulls. The mandibles
" are often noteworthy for their size, for they occasionelly exceed the
average of M. c. aestuarinus in this respect.

According to Kellogg (pe. 1) thisirace of meadow mouse is semi-

aquatic, and is limited in range to the San Joaguin Valley.

LEPORIDAE

As at Rancho La Brea the MeKittrick lagomorph assemblage is

made up of the jack rabbit, Lepus californigus, the cotton-tail, Sylvi-

lagus auduboni, and the brush-rabbit, Sylvilagus bachmeni. According

to Dice (1925, ppe. 126~129) the cotton~tail and jack rabbit from
Rancho La Brea are to be referréd %o extinet subspecies. The subspecies
of the MeKittrick lagomorphs still inhabit the Sen Joaguin Valley.

The leporids present many difficulties to the palaeontologist,
and meny gquestions which concern the MeKittrick forms have not been
entirely settled. Dice (op. cit., pp. 128-129, 1925) states that

Sylvilagus bachmani cen usually be distinguished from Sylvilagus audu~

. boni by relative aize of skull, and complication of the enamel pattern
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of the cheek-teeth. The latter is stated to be larger in size then

the brush-rabbit, and is supposed to possess a more complicated enamel .
pattern, Due to difficulty in fixing the age of an individual, thesej
criteria are not very usefu}_when dealing with a relatively small ser-
ies. _Ih addition, the MeKittrick collection contains several specimens,
which‘while appargntly adult and of approximately the same size as the
brush-rebbit possess a rather compliéated enamel pattern; while a

nurber of adult specimens of a size common to Sylvilagus auduboni show

a very simple enamel pattern. Consequently, it is very difficult to

| make a satisfactory specific determination of esch and every individual.
It would appear, howevér, that the jack rabbiy, the cobton-teil, and
brush-rabbit are all represented in the MeKittrick feuna.

As in the case of the rodents, it gppears that a large propor-
tion of the McKittrick lagomorph material is of rather Recent age, for
the semi-arid climate indicated by them is not in harmony with condi-
tions indicated by the birds and larger mammels. The peculiar mode
of occurrence of ﬁuch of the McKittrick rabbit material (see page 28)

makes this supposition even more plausible than in the first instance.
Iepus californicus Gray

No less then 41 individuals are represented by a series of left
mendibular remi in the collections of the California Institute. In
addition the collection contains more or less complete skulls, right
mandibular rami, and numerous other skeletal elements.

In general the material cannot be distinguished from lIepus cali-

fornicus richardsoni, which inhabits the Sam Joaquin Valley at the
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present time. A4 few of the mandibles show a rather straight horizontal

ramus and relatively long diastema. In this respect the above corres-

pond to lLepus californicus orthognathﬁs from Rancho La Brea, and it is
| poasible that two races of jack rabbit are present iﬁ the MeKittrick
fauna, ‘6n the dther hand, when it is fémembered that Dide's subspecies
(1925, pp. 126~127) is based on a single mendible, its validity seems
doubtful.  In any~event, retention of Dice's var;gpy.serves no useful

purpose insofar as correlation and description of the two faunas are

concerned, and in this paper ILepus californicus orthognathus is con~

sidered es identical with at least the stralght-jewed McKittrick jack

rabbits referred to lepus californicus. In view of geographic separa-
tion, however, it seems proﬂable that the MceKittrick end Ranche La Brea
forms belong to distinct subspecies, but until osteological differences
between living varleties havé been demonstrated no satisfactory separa-
tion can be made.
In view of the difficulty in distinguishing young individuals of
k this species from the Sylvilagus group no table ofkmeasurements of the

MeKittrick leporids is given.
Sylvilagus bachmeni (Waterhouse)

At least 28 individuals are represented by left mandibular rami,
"in the collections of the California Institute. The collection also
contains several left mandibular rami and four rather imperfect skulls.
All the adult material falls within the size range of the brush-rabbit

as contrasted with the cotton-tail, but the ensmel pattern of the
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cheek=teeth is not always as complicated as is supposed to be the case

with Sylvilagus bachmeni. While the procedure is admittedly question=-

able, it has been thought best to refer all specimens which fall within

the proper size range to Sylvilagus bachmani régardless of the degree

of complication shown by the enamel pattern.

Sylvilagus auduboni (Baird)

The cotton-tail is spparently twice as abundant in the collee-
tions of the California Institute aé is the brush-rabbit. 64 left mandi-
bular rami are referred to this form; in addition to & large number of
the corresponding element from the right side; and several more or léss
complete skulls. VWhile there is considerable variation in complication
of the enamel pattern of the cheek-teeth, both size and proportions of

thig material indicate a form not far removed from Sylvilagus audubonl.

SORICIDAE

The MeKittrick fauns contains s speéies of shrew very close to

Sorex ornatus, a form which also occurs at Rancho La Brea and Carpinteria.

It is possible that the McKittrick material is of Recent age, but since
species of this family are unusually long-~lived, the supposition is

difficult to prove.
Sorex of. ornatus (C. H. Merriam)

This form is represented in the collections of the Califormia

Institute by a left mandibular reamus, No. 2126, which apparently repre-



sents a rather young individual. This specimen lacks only P4 and M3.
No; 2126 compafes closely in size with No. C152, a juvenile female in
the Dickey collection of Recent memmals. The only noteworthy differ-
ences between the MbKittrick material and the Recent specimen are that
in the foxfmer the horizontal ramus is somewhat ligl1tér, vwhile the teeth
l are a trifle larger. Since size is supposed to be a very constant
character among these insectivores, 1t seems posesible that the asphalt
form represents a new subspecies.

The MeKittrick form differs from Notiosorex in the farther for-
ward position of the premolars and in the position of the molars, M3
especially, which are not so close to the median plane of the jaw and
therefore do not permit the presence of a shelf along the outer border

of the horizontal ramus.

The type from the asphalt differs from Sorex obscurus obscurus

in greater length of lower middle incisors asnd in trifle shorter con-

dyles.

In Sorex trowbridgli trowbridgii the lower middle incisors are

somewhat shorter and project nearly straight forward, while in the
MeXittrick specimen these teeth are longer, and possess a distinct
upward curvature along their anterior extremities.

Sorex montereyensis montereyensis differs, among other characters

from the MeKittrick form, in its iarger size.

Sorex californicus californicus is smaller than either of the

MeKittrick specimens; while Sorex trowbridgii humboltensis is much larger.




VESPERTILIONIDAE

The MeXittrick collection contains a~single gpecimen of bat,
which as in the case of the shrew, may be Recent in age. Here aéain

the supposition is impossible of proof.
Antrozous pallidus pacificus C. H. Merriem

A single riéht mendibular ramﬁs, No. 21287, in the collections
of the Califo&nia Institute is the only specimen available. Although
the horizontal ramus is slightly déeper below the cheek-teoth than is
usual in the living species, there seem to he few, if any, other impor-
tant differences. P32 is missing, but the alveolus and notch on the
postero~internal border of the canine indicate that this tooth was of
approximately the same size and shape as in the Recent form. PZ has
a slightly smaller heel and more nearly vertically directed principal’
cusp than a male specimen, No. 026, of the Dickey collection. These
characters seem to be somewhat variable in the Recent material, how-
ever, for No. 15582, a female from the same collection, corresponds
almost exactly to‘the MeKittrick specimen in characters of the last
lower premolar. Since no other differences between the fossil and
living form could be found, the McXittrick specimen has been referred

to Antrozous pallidus pacificus, a race which still inhabits the

mountains bordering the San Joaquin Valley.
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PLATE 1

Relief map of California showing the principal
physiographic barriers between the better-known

Pleistocene vertebrate localities in the state.



1 - MeKittrick

2 - Rencho Ia Brea

]

4

Palos Verdes (Upper San Pedro beds)
Carpinteria

Hawver Cave

Potter Creek Cave

Samwel Cave -
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PILATE 2

Views of the MeKittrick fossil quarry.



Figure 1 - View of the fossil quarry at

MeKittrick during an early sbtage of excavation.

Figure 2 - View of the fossil quarry at a later
stage of execavation showing one of the larger

asphalt~filled pipes.
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