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. inhabited '.that region. I see no good reason why£• furlongi should not for 

the present be regarded as a distinct species." 

Although the McKittrick fauna does not bear directly upon this 

question, in light of present knowledge Hay's arguments do not appear very 

convincing. In view of the amount of individual variation known to occur 

in Recent species, it would appear that Merriam showed correct judgement 

in regarding the Rancho La Brea form as only a distinct subspecies. 

The question here involved, relates particularly to whether or not Canis 

occidentalis furlongi is at all distinct from the living form. For the 

present it seems desirable to regard the Rancho La Brea wolf as a dis­

tinct subspecies. 

Notes on the Status of Canis ochropus orcutti:- This form was 

originally described as Canis orcutti (Merriam, 1910, P• 391). At a 

later date Merriam (1912, pp. 255-258) changed the designation to Oanis 

ochropus orcutti. The subspecific characters were listed as follows:-

ttThe skulls of Q.• .2.• orcutti average somewhat larger than in the 

living Q.• oohropus, and are noticeably broader across the palate and 

zygoma.tia arches. The mandible is considerably higher, particularly 

low the molars, and is also thicker transversely than in the living form 

in this region .......... .. 

In 1927 Hay (p. 184) listed this form under the original title 

of Canis orcutti. No comment was given. In view of the above statements 

concerning the status of Canis occidentalis furlongi it would appear that 

this revision is l;kewise unwarranted. 

Grinnell (1933, PP• 112-114) now recognizes only four races of 

the genus .Canis in the California area. Canis ochropus Eschsoholtz is 



now a synonym of Canis latrans ochropus, the coyote inhabiting most of' 

the state west of the Sierra Nevada. Intergradation with other races is 

very common, as is variation of subspecific characters. Grinnell states 

that variation is especially marked in characters of skull and teeth. 

Until the extent of individual and secondary sex variation among 

Recent coyotes is determined by mammalogistsit appears almost futile to 

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

orcutti). After a somewhat cursory examination 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 constant secondary sex variation in either skull or tooth 

characters. Variation in size and pattern of the teeth, however, is ex­

tremely common, and of so marked a nature that on these characters alone 

a palaeontologist might establish several distinct species. There ap­

pears to be little doubt, however, that the Rancho La Brea coyotes are 

correctly referred to the species .Q.• latrans, although subspecifie refer­

ence is still a matter of doubt. With the exception of very old male 

individuals, few modern specimens of. Oania la trans ochropus equal the 

Rancho La Brea form in width of muzzle and massiveness 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 dis­

tinct subspecies. 

In both the Rancho La Brea and McKittrick collections are coyotes 

which cannot be distinguished from Recent £.• latrans oohropus on the 

basis of available material and this 'tact was fully appreciated by 

Merriam (1912, P• 258), in his study of the Rancho La Brea specimens. 
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He theref,'ore concluded that the designation Oanis latrans orcutti suited 

the entire series better than recognition of the presence of two sub-

species at Rancho La Brea. Although the period of fossil accumulation 

at both Rancho La Brea and McKittrick may have been long enough to permit 

evolution of one subspecies into another, this interpretation does not 
, 

,seem so plausible as does the inference that during late Pleistocene time 

the range of individual variation within a subspecies was somewhat greater 

than now. Since there is at present no data of value for choosing be-

tween these alternatives, it seems to the writer less confusing to future 

workers to proceed on the basis of the second hypothesis, and to refer 

all of the McKittrick coyote material to the subspecies Canis latrans !!!:' 

cutti. In order to place the evidence before the reader, the MaKittrick 

coyotes are described in some detail, in the hope that future studies 

may lead to a satisfactory clarification of this group. 

Canis le.trans orcutti Merriam 

or the twenty-three nearly complete skulls in the collections of 

the California Institute ot Technology five, Nos. 2041•2045, are char-

acterized by somewhat more massive dentition, larger size, and broader 

muzzle than is the case tor average skulls of the existing Canis latrans 

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

variation of the living species. 

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

sive dentition, noticeable thickness below Ml, and prominent convexity in 



the region Qf the first lower molar. These features agree closely with 

those of t,he Rancho La Brea form. On the other hand, eight mandibular 

rami show, Nos. 2067-2074, no characters wherein they can be distinguished 

from the living form. 

Except for character of size, the lower teeth seem to show rela­

tively little individual or subspecific variation. The upper teeth, how­

ever, exhibit such a striking variation of characters that were it not 

true that a similar range can be seen in a large series of the modern spe­

cies, several distinct species or subspecies might be founded upon the 

McKittrick material. 

One mature skull, No. 2046, in the McKittrick collection is char­

acterized by a massive dentition and a peculiar M_!. In this specimen 

the first molar shows an extraordinarily large hypocone, which continues 

without interruption around the antero-internal margin of the tooth where 

it is connected with the cingulUJn. Thus, a tooth pattern is developed 

which is more characteristic of Canis occidentalitl furlong! than of Canis 

latrans. This specimen was at first thought to represent a distinct spe­

cies until it was discovered that it corresponds in all respects, except 

that of size, to a mature male specimen of .Q.• !• ocb.ropus, M. V. z. 

No. 12687, from West Riverside, California. 
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Individuals from Rancho La Brea comparable to the above are L. A. MU.s. 

specimens Nos. 3200-46 and 3200-6. 

In all remaining specimens there is, as is shown by tables 10-11, 

considerable variation in size. The most striking variation, however, is 

seen in the patte:rn of M.!· 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 orcutti and ochropus-like individuals approximately the same de­

gree of divergence from the normal is exhibited. In a majority ot eases 

the internal lobe is relatively narrow anteroposteriorly, while the hypo­

cone is quite small, and does not extend forward to the anterior margin 

ot the tooth. Although size and shape of the remaining tooth cusps also 

show minor variations, divergences of these cusps from the normal are 

insignificant compared with variation seen in the hypocone. It is true 

that there are in the McKittrick collection scarcely any intermediate 

forms between those having the type of M,! shown by No. 2046 and those 

possessing 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 apparent absence of intermediate types does 

not seem a valid criterion for subspecific or specific differentiation. 

With regard to skull characters, the most marked variation other 

than size and width of muzzl~ is Eleen in the occipital region. In some 

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

while in.others, No. 2046 for example, a noticeable overhang of the occi­

pital crest is not shown. The outlines of the zygomatio arches are also 

subject to considerable variation, and the angle subtended by a line 

connecting the postorbital processes of the frontals and the superior 

border of the jugal varies within an arc of from ten to fifteen 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 anderaoni, 

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

cimens are abnormal. 

lOO. 
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TABLE 10-. Measurements (in millimeters) of skull, mandible, and dent 1 t ion 

ot Oanis latrans orautti 

Skull 
Length trom anterior encl of pre­
maxillary to posterior end of condyles 
Length from posterior side of 0 to 
posterior side of M2 -

. -
Length from anterior side of P! to 
posterior side of M_! 

Least width of muzzle between Q. and P4 

Width across zygomatic arches 
Width between outer sides of 
tritocones of P! 
Least width between superior borders 
ot orbits 
Width between postorbital processes 
of frontals 

P!, anteroposterior diameter 

P4, anteroposterior diameter -
P4, thickness across protocone 

M);,, anteroposterior diameter 

!i.q, greatest transverse diameter 

M.!,, anteroposterior ~iameter 

M!' greatest transverse diameter 

Mandible 
Length, anterior end of remus to 
middle of posterior side ot condrles 
Height of mandible below posterior 
side of P'i 
Height of mandible below posterior 
side of Ml 
Thickness of mandible below protooonid 
of Ml 
Length from posterior side of a to 
posterior side ot M'i 

MoKittrick : Rancho La Brea 
;U.O. No. 10842 

2041 : 2042 2043 (small Sp • ) . . 
l94ap l86ap 198 186.5 

78 78.5 : 82.6 60.5 

: 

. • 

40ap 41 

36.8 35 

ll2ap 

67 69 

36ap 38.5 . . 
46ap 52ap 

: 13.l : 14 

22.1 : 22.8 

40.8 

36.8 

65 

39.2 

14 

24ap 
. 

: 8.5 a : a.sap: 

. . . 
13 13.8 13.3 

17.2 17.8 

7.7 7.5 6.2 

12 : 12.7 12 

2064 1683 1682 . . . 
160ap : l59ap : l43ap . . 

~ . 
l8 : 19 19.2 . . . . 

: 25 : 23.9 22.e : 

11 10.8 ll.7 

88 90 82 

37.3 

108 

65 

38 

55 

13.3 

21.2 

e.5 

16 

7.3 

10.5 

11278 

145.5 

. 17 

ll.8 

85 
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TA:BI.E 10- Continued 

Mandible· 2064 . 1683 :. 1682 11278 • . . 
p3, anteroposterior diameter 12.5 12 11.7 . • 
P3, greatest transverse diameter 6.2 . 4.8 4.8 • 

Ml, -
anteroposterior diameter 24.2 23 23.5 22.9 . : . 

Ml, greatest transverse diameter of . . 
trigonid 9 . 9 9.5 . . .. 

. M'i, anteroposterior diameter 10 10 10 9.8 

ap Indicates approximate measurement 

TABLE 11- Measurements ~in millimeters) of skull, mandible 1 and dentition 

ot Canis latrans orcutti (Canis latrans ochropus-like type) 

. McKittrick . Recent ... . 
Skull .. 2047 . 2048 2049 2050 65la 0-20'6 • . 

Length from anterior end ot pre- :: 
maxillary to posterior end ot 188 185 . 186 l92ap . 192 181 • • 
condzles . . 
Length from posterior side of .Q. . . . . . . 
to posterior side of M_! 78 . 75.5 . 74 82 80 72 • • 
Length from anterior side ot P4 . . 
to posterior side of ~ - . 38 59 . 39 38.7 . 35.2 • • . 

• . 
Least width of muzzle between 29 . ~ 32.6 32.2 28.5 . 
0 and P4 : . • - - . . 
Width aeross zzgomatic arches . 102 98al? . 104 91 • • 
Width between outer sides of tri-
tocones of P4 • 59.5 . 61 59.2 63 57 55 • • 
Least width between superior : .. . . . 
borders of orbits 33.8 . 38.5 39.5 38 35.4 . 32 • • 
Width between poatorbital pro-
aesses of frontals 54al2 54al2 55 54.7 53.5 • 45 . . 
P!, anteroposterior diameter . 11.2 

. 
13 12.5 13.2 13.2 . . 

P!, anteroposterior diameter 20.2 22 21.s . 22 20.e • 

P4, thickness across protocone 7.5 8 8 a.2 7.5 
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T.ABIJl: ll- Continued 

2047 2048 2049 2050 . 65la o-2ob • 

Ml, anteroposterior diameter 13 13 13 . 15 12.S . • • 

M_!, greatest transverse diameter 16 16.8 17 17.8 16 . • 
M2, anteropoaterior diameter a 7 7 8 : 

M!,, greatest transverse diameter ll.5 • 10.9 12 11.3 • 

Mandible 2068 . 206.9 206'1 . 651'° • • 
Length, ·anterior end of ram.us to .. . 

1middle of posterior margin of aondyles 143 l46ap l53ap 149 . • 
Height of _mandible below posterior 
side of P2 . 17.2 18.2 l8 16.3 • 
Height of _mandible below posterior . • 
side ot Ml 24 22 24 19.4 
Thio!ness of mandible below protooonid 
ot Ml 10 . 9.2 ll.4 10 . • • 
Length from posterior side of - -C to ~osterior side of M2 82 82 84 .. 85 • • 

- 11 12 ll.5 P3, antero~osterior diameter . . 
P3, ~eatest transverse diameter . 5 4.8 4.5 • 

Mlz anterol?osterior diameter 23 22.5 23.3 22.2 

Ml, greatest transverse diameter of 9 a.a 9 a.1 
tri~onid . • 
Mi, anteroposterior diameter • ll lO 10 . 9.8 . • 

ap Indicates approximate measurement. 
a Large specimen ot Canis 1· ochropus, M. v. z., Univ. Calif. 
b Small specimen Canis.!• ochropus, Calif. Inst. Tech. 
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Aenocyon dirus (Leidy) 

The common species of Pleistocene dire or grim wolf is repre-

sented in the collections of the California Institute of Technology by 

four nearly complete, skulls, Nos. 2077-2080, numerous mandibular elements, 

and by various skeletal parts. The structural characters of !• dirus 

are well known, due particularly to the work of' J. o. Merriam, so that 

it is not deemed necessary to make extended descriptions. As is shown 

by tables 12-13, some individuals equal the larger specimens from Rancho 

La Brea in nearly all skull measurements, and may actually exceed them 

in size o:t' the crushing teeth. In all details the McKittrick specimens 

agree very closely with those from Rancho La Brea. 

TABLE 12 - Measurements {in millimeters~ of' skull and mandible of' 
Aenocyon dirus 

McKittrick• :Rancho La Brea** 
Skull 2077 2078 2079 10856 10834 

Length from anterior end of pre-
maxillary to posterior end of : 282 272 260 262 267 

· . occi;Ei tal condyles 
Length from anterior end of pre-
J1¥iXillary to anterior end of' 151 146 141 155 141 
~osterior nasal o~eni£S 
Width across rosti'Um measured 
tween outer sides of.bases of 57 59 58 67.3 58.5 
canines 
Width measured between outer 
sides of superior seotorials 98 • 94 99 107.5 96.2 • 

Width across zy~omatio arches 169 166.5 164 175a~ 164.5 
Least diameter between superior 
borders of orbits 60 57.3 . 63 . 64.9 . 54.l . • . 
Width between postorbital pro-
ceases of frontals 78 79 90a~ 93.9 77 
Length from a line drawn between . • 
posterior borders of glenoid 
tossae to posterior end of ooci- 60 58 . 55 64 57 • 
;i!ital condlles 
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TABLE 12 - Continued 

Mandible 2077 2078 2079 10856 10834 
Length from anterior end of 
left ramus to middle of eondyle 224 217 230aJi? 210.5 
Height measured between sunmit . . . . . 
of coronoid process and inferior 90ap 91.3 . 87 . 
side ot angle 
Height of ramus below hypo-
oonid ot MT 38 37ap 38.5 39.7 35.3 
Height of ramus below proto-
conid o:f P3 36 32.5 35 36.9 32.5 
Thickness E,.f ram.us below proto-
conid or Ml 17 •. 5 l8ap . 19 20.3 19.3 

ap Indicates approximate measurement 
* Selected from a series 4·o:r 7 individuals 

** Atter Merriam (1912) 

TABLE 13- Measurements (in millimeters) of dentition of Aenocyon dirus 

MoKittrick• :Rancho La.Brea*• 
:<JR;eer Dentition . 2077 2078 2079 10856 10834 • 

I!, greatest anteroposterior 
diameter . ll.5 10 . 
.Q_, ·greatest anteropo'sterior dia-
meter at Upj!er ed~e of enamel 14 15.5 • 14.6 17 • 
P!, greatest anteroposterior 
diameter 10.2 . 9.4 .. 
P,!, greatest anteroposterior 
diameter 15.9 . 16 16 16.2 • 
P!_, greatest anteroposterior 
diameter lS 17.l 19 l.8.l . . 
P!_, greatest transverse diameter 7.2 . . 7.5 . 7.9 • . .. 
P!, greatest anteroposterior . . . •· . . 
diameter 32 31 . 31 32 30•7 • 
P!, greatest transverse diameter 
across deuterocone • 15.5 16 14 16.2 15 • 
P4, greatest transverse diameter - 12.5 12.4 12 13 13 aeross ;Erotocone · • • • • 
Ml, greatest anteroposterior - JB.5 19.8 18.6 20 ia.7 diameter . . 
Ml, greatest transverse diameter 24.2 24.8 23 24 23 
M!• ·transverse diameter of 
:erotocona 12.6 12.1 12.1 13.6 
M!_, greatest anteroposterior 
diameter lO '7.8 10 9.2 

· M!• greatest transverse diameter . 15.2 13 15.4 14.4 • 
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TABLE 13- Continued 

Lower Dentition 2077 2078 2079 . 10656 10834 • 
O, greatest a.nteroposterior dia- . . : . • 
meter. at lower edge ot enamel 15 . 15.2 20 • 17.6 . • • . 
Pi", greatest a.nteroposterior . . . . . . 
diameter . 'l.'l 7.4 . 
P2, greatest a.nteroposterior . . . . 
diameter 16.5 . 14.5 • 16.2 . 15.4 15.3 • • • 
P"i, greatest a.nteroposterior . . 
diameter 17.5 17.2 16.7 . 15.8 • 
Pi, greatest anteroposterior . • 
diameter 00.1 • 19.2 21 20 19.5 . 
Ml, greatest anteroposterior 
diameter 37 37.3 35.2 35.7 34.5 
Mi', greatest transverse diameter . . . • 
ot heel 13 13 13 13.5 . 13 . 
MT, greatest anteroposterior . . 
diruneter of heel on outer.side 9 a.5 . 9 9.2 a.a • 
Mi", greatest transverse diameter s 
of trigonid 14.2 . 13.5 14.2 14.3 13.6 • 
M"i, greatest a.nteroposterior . • 
diameter 14.2 13 12.8 13.3 . . . 
Ml, greatest 

. . 
transverse diameter 10.5 10 10 9.3 

M3, greatest ante;roposterior 
diameter . 7 . s.s 7.5 . • 

* Selected from a series of 8 individuals 
** Atter Merriam (1912) 

J.enocyon near m1ller1 (Merriam) 

Thia species was based largely on skull characters. The only diag-

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

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

where it is connected with the cingulum (Merriam, 1912, P• 247). In !!J]e­

czon dirus this tooth is somewhat larger than in miller!. In addition 

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

Canis ocoidentalis furlongi resembles Aenocyon milleri insofar as the 

'., '·' 



general characters of this tooth are concerned (Merriam, 1912, PP• 251-

254), but differs in the somewhat smaller size, and, it Me;riam's fig-

urea are reliable, in shape of the para- and metacones as well. In 

Canis .2.• furlongi these cusps are quite round, while in!• milleri they 
( 
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appear to be divided into four sub-equal quadrants by two almost mutually 

perpendicular cross ridges. The metaconule also appears to be less well 

developed in Aenocyon milleri. 

In the collections of the California Institute of Technology are 

a right and a left Ml,, Nos. 2082, 2083, which according to the above 

analysis appear to belong to Aenocyon milleri rather than to!• dirus or 

to the timber wolf. Since !• milleri is rare also at Rancho La Brea, 

its very scanty representation at McKittrick is not surprising. For 

measurements of these teeth see table 14. 

TABLE 14 - Measurements (in millimeters) of dentition ot Aenocyon milleri 

:McKittrick: Rancho La Brea -----·-- ' Upper Dentition 20a2 :U .c. ll257a:u.a. ll28~:u .C.l9792c 
Ml, greatest anteroposterior 
diameter 
Ml, greatest tr~sverse 
diameter 
Ml, transverse diameter ot 
pro too one 

a Type of Aenooyon milleri 
b Canis'ocoidentalis furlo~i 

17.5 

22 

12 

a Canis occidentalis turlong1 
:Measurements a-o after Merriam. (1912) 

16.4 16 17.2 

20.7 19.3 
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VU.ipes macrotis cf. mutica C. H. Merriam 

This species of' f'ox.is represented in the collections of 

the California I~stitute of Technology by an incomplete skull, No. 2084, 

a fragment of right maxillary, No. 2085, in addition to several mandibu• 

lar rami. 

The skull is somewhat crushed, and lacks the zygomatic arches and 

a large part of the pr~maxillaries and occipital condyles. The only teeth 

present are P.! and the molars on the right side. There is no trace of a 

lyrate temporal crest. This character in conjunction with lack of a pron­

ounced inflection on the postero•ini'erior border of' the horizontal rami 

definitely excludes the form from the genus Urocyon. Other characters of 

the skull are:- (1) muzzle long and slender, (2) bullae deep 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 McKittrick form from 

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

seem to place No. 0084 quite 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 arsiRus. While specimens are not available, 

o. Hart Merriam (1902, P• 74) states that Vulpes maorotis mutioa is large in 
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size and it seems reasonable to refer the McKittrick form to this race, 

which still inhabi'ts the San Joaquin Valley. 

TABLE 15- Measurements (in millimeters) ot Vulpes macrotis et. mutica 

MaKi ttric.k Recent* 
Skull ·. 2080 BX 27 

Length from occipital crest to 
posterior end ot canine lOOap • 96 . 
Width across postorbital processes . . 
ot frontals 29.7 25.5 

Greatest width of parietals . 42ap . 42.8 • . 
Mandible 2129 2128 

Length from condyles to back of 
lower canine 76.5 73 . . -Depth below Ml 10.8 10.2 8 . . . 

• . 
Thickness below Ml 4.5 4.9 4a3 

u~~er Dentition 2084 2085 
P4, greatest anteroposterior 
diameter 11.2 10.8 

M!· greatest anteroposterior diameter 7 6.4 6.2 

MJ:., greatest transverse diameter 10 9.7 9.4 

M2, greatest anteroposterior diameter 4.5 3.7 3.5 

M!, greatest transV'erse. diameter . 7.4 6.2 6.2 . 
Lower Dentition 2128 

•· . 
Ml, greatest antero~osterior diameter ll.5 11 

M2, greatest anteroposterior diameter 5.1 5 

ap Indicates approximate measurement 
* A female specimen of Vulpes macrotis arsipus from Riverside 

County, California, in the Dickey collection. 
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WSTELIDAE 

The McKi ttr:J.ck 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. For convenience, Hall's remarks concerning 

the McKittrick mustelids 'are 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. 

Hall's studies of the California tar pit mustelid taunas is ot interest 

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

:Mustela frenata nigriauris Hall 

Hall (p. 113) otters the following remarks regarding the McKit­

trick weasel:~ 

The collection of vertebrate fossils at the California Institute 

of Technology contains a nearly complete skull and lower jaw possibly of 

the same individual, from one of the excavations made in the asphalt de­

posits at McKittrick. The subspecies of Mustela trenata found in the 

region of McKittrick today is Mustela frenata pulehra. Its skull differs 

from that of the two coastal subspecies, !.• !..• lli§riauris and !.• .!· l!!!,­

rostra in a way which permits satisfactory subspecitie identification 

ot the skulls alone. 

The skull from McKittrick, allowing for differences due to its 

lesser age, is a duplicate of the skull of a Recent adult male, No. 46723, 

Mus. Vert. zool., of the coastal subspecies, from five miles southeast of 



Santa Margarita, San Luis Obispo County. This Recent skull, others 

from places in the coastal district to the southeast of McKittrick, and 

the fossil one from 1'.IcKittrick, are intermediate in structural features 

between !!.· !• latirostra to the south and M.• !• nigriauris to the north, 

though decidedly nearer the latter. 

The skull from McKittrick, 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 area. 

Mephitis mephitis holzneri Mearns 

In regard to the striped skunk Hall states:• 

111. 

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

study at the California Museum of Palaeontology, and not at the time given 

catalogue numbers, the lower jaw bearing MT and P4 of a young Mephi tis !!!.­

Fhi tis taken from the asphalt deposits at McKittrick. The specimen is not 

identifiable as to subspecies and is here referred to holzneri on geo­

graphic grounds. 

Spilogale phenax phenax c. H. Merriam 
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Taxidea taxus cf. neglecta Mearns 

The following remarks concerning the McKittrick badger are made 

by Hall:-

The writer has examined specimens from the McKittrick asphalt de-

posits, which are at present being prepared for study and are not yet pro-

vided with catalogue numbers. This material, in the University of Cali-

fornia Museum of Palaeontology, comprises three skulls, six lower jaws 

and the larger part of the body skeleton of one individual. In the collea-

tion of vertebrate fossils at the California Institute of Tecllnology 

there are available parts of three skulls and four lower jaws. Comparisons 

fail to reveal any structural features distinguishing the fossil specimens 

from ones of the Recent.animal found in Kern Oounty. 

URS I DAE 

This family is represented in the McKittrick fauna by a species 

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

bear. These species are not particularly abundant either at Rancho La 

Brea or at McKi t,trick. In its massive size and very heavy molar denti-

tion, the black bear appears to be distinct from any species previously 

1 described, and has been designated Ursus optil:rfils. 

In view of the present state of the literature, no one can 

venture to describe a new species 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 

appears expedient to accept the distinctions between grizzly and other 

i Dr. stock has suggested that judging from its distinctive characters, 
this form may have lived under very nearly ideal, or optimum condi­
tions, hence the specific name. 



forms as oonstant, although these are known to vary in existing species 

(C.H. Merriam, 1918, P• 13). Moreover, criteria f<>r determining the 

living forms have not been critically examined except for the recent work 

of Stovall and.Johnston (1935, PP• 212-215) who find many of them to be 

unreliable. Relative proportions of skulls and teeth furnish perhaps a 

sound distinction, and a series of thirteen skulls representing three 

subspecies of existing black bears has been studied, in order to deter-

mine what the expectable range of variation within a species may be. 

The results' indicate that the McKittrick form, although closely related 

to existing California black bears, is a species now extinct. 

The short-faced bears of Rancho La Brea and McKittrick were re-

ferred to the genus .A.rototherium. by Merriam and Stock (1925, PP• 7-9). 

Kraglievich {1926, PP• 14-16) has since demonstrated that the North Amer-

iaan species: yukOnense, simum, and californicum are generically distinct 

from .l!.rctotherium latidens, a South .Am.ericaD. form which is the genotype. 

For the North .American species this author proposed the new genus ~­

.marctotherium. Matthew { 1929, P• 474) arrived independently at the con-

.clusion that !: simum is generically distinct from!.• bonaerense, and 

after seeing Kraglievich's article tentatively concurred that the former 
> 

is separable as Tremarctotherium. • 

.!• aalifornicum as defined by Merriam (l9llA, P• 165) differs 

from.!• simum principally in its larger size. At a later time Merriam 

lli 

and stock {1925, P• 9) concluded that the two are at least subspeoifically 

distinct, and until the time relation of Potter Creek Cave to Rancho 

La Brea is known de.finitely, the aretotheres from these localities might 

be regarded as distinct species. 
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While it is true that most or the McKittrick arctothere material 

agrees closely 1n size with T. simum from Potter Oreek Cave, there is in 

· the collections of the University of California a left Mi, No. 33112, 

which equals in size the average of .!.• ealifornicum from Rancho La Brea, 

and exceeds even the largest se.cond lower molar of that species in antero-

posterior diameter (see table 19). On the other hand, the University of 

California collections contain a metatarsal l, No. 12768, from Rancho 

La Brea v1hich is of nearly the same size as the corresponding element in 

!· simum. In addition, a Ml, No. 2088, in the collections of the Califor­

nia Institute of Technology bridges the gap between!• simum and.!• ~­

fornicum (see table 19). Therefore, unless both .!• simum and!• c.alifor-

nicum are to be recognized as occurring at Rancho La Brea. and McKittrick, 

it seems necessary to conclude that the latter is synonymous with aope's 

species. 

It is possible that T. californicum is a subspecies of T. simum, - -
but since subspecies are based on lateral rather than vertical distribu-

tion, this does not seem to be probable. However. during the Pleistocene 

there may have been considerable shifting of ranges or subspecies, but 

in the present instance this must still be demonstrated. 

Tremaretotherium simum. (Cope) 

The McKittric~ collections of the University ot 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 in the same stage of wear in both the upper and lower 



jaws. The skull is that of an old individual, for the sutures are closed 

and the teeth rather deeply worn. 

As is shown by table 16, the skull is slightly smaller in nearly 

all measurements than!• simum from Potter Creek Cave. The teeth, on the 

other hand, usu~lly ecpal, and often exceed, the dimensions of comparable 

teeth in the cave material (see table 17). In all details, the tooth 

pattern closely approximates that in the cave material. Due probably to 

injury, the posterior portion of the frontal region is deeply indented, 

and this may be responsible for the more pronounced, bulge in the contour 

of the skull above the orbits of the McKittrick specimen than is seen in 

1• simum from the northern California cave. The central, posterior in­

cisive foremen is almost as large as either of the anterior two, and is 

much larger than the corresponding opening in u. c. No. 3001 from Potter 

Oreek. Two infraorbital foramina are present on each side of the skull. 

The mandible is similar to that of .!• simum from Potter Creek, 

but in the McKittrick specimen, the space between the third and fourth 

lower premolars is somewhat greater than in a specimen from the former 

locality, u. c. No• 3004. 

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

the University or California is remarkable for its large size. As is 

shown by table 19, this tooth exoeeds even the largest comparable tooth 

from Rancho La Brea in antero-posterior diameter. 
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The material in the collections of the California Institute of 

Technology consists of a canine tooth, No. 2087, an Ml from the right side, 

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

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

specimens from :Rancho La Brea. Certain elements, ulna No. 2089 for ex-

ample, are even smaller than corresponding parts of the Potter Creek form. 

On the other hand, Ml equals the larger individuals from Rancho La Brea 

in anteroposterior diameter, but in the transverse measurement more 

nearly approximates the cave material. 

T.ABLE 16- Measurements (in millimeters) ot skull ot Tretlltil.rctotlierium. simum 

:McKittrick Potter Or. Cave 
:u.c. 33111 u.c. 3001 

Length, anterior end of prema.xillary 
to inion 377 391 
Length, anterior end of premaxillary 
to posterior end of condyle 362 
Length, anterior end of premaxillary to 
inferior notch between. condyles . 331.5 . 
Length, anterior end of premaxillary to 
anterior border of posterior nasal opening . 196.5 • 
Length, from posterior end of glenoid 
cavity to posterior end of condyle lll.9 
Length, anterior side of pre.maxillary to 
posterior side of auditory meatua 296 . 300 . 
Length, from postorbital process of 
frontal to inion . 226.5 220 • 
Length, from anterior border of orbit to • . 

• . 
posterior side of auditory meatus 195.8 192 
Length, from anterior border of pre.maxillary 
to anterior side .. ot orbit . 110 • 
Greatest width aeroas muzzle from . . . . 
outer walls ot canine alveoli 96.7 101.5 
Width across frontal at narrowest point 
betweel!. orbits . 116.3 112 . . 
Greatest width across postorbital . . 
processes l62ap 160ap 
I.east width of postorbital con-
strict ion . lOOap . 
Greatest width across zygomatia arches 

Greatest.width across mastoid ;processes 167ap 

Greatest diameter across condzles 73.3 ~ 
! 

Palate, width between middle internal 
borders-of Ml · 

,/ '•· - 73 80 



TABLE 16- Continued 

~th ot nasals anteriorJ.y 

Length of nasals 

Width of anterior nares 

Height of anterior nares 

Height of orbit 
Height, interior border of maxillary to 
top of frontal between postorbital pro­
cesses· of frontal 
Height <;>f inion above superior border 
of auditory meatus 
Height of inion above base of 09ai­
pi tal condY:l:_es 

ap Indicates approximate measurement. 

85.2 

74.4 

70 

56 

136 

96 

116 

. . 

Measurements of Potter Creek Cave material after 
Merriam and Stock (1925). 

47 

81 

77 

63 

50 

121 

94 

T.ABLE 17- Measurements (in millimeters) of upper d~ntition of 
Tremarctotherium simum 

:Mc:l{ittriak :Potter Cnek Cave 
:U.C. 33lll :U•Oe300l:U.oC.3005 

Gree.test transverse diameter of 
·incisor series, me~sured at cingulum 
of: I.¥ 
Length from anterior side of .Q. 
to posterior slde of ~ 
Length from anterior side of P! 
to posterior side of M! 

Il, greatest transverse diameter 

I_!, greatest transverse diameter 

I3, greatest transverse diameter 
... c, antero-posterior diameter at 

base of enamel 
Pl, greatest anteroposterior 
diameter 

P,!, greatest anteroposterior diameter 

P!, greatest anteroposterior diameter 

. .. . • 

. . 

. . 

140.03 

77.6 

10.l 

10.6 

a.a 

57.2 

136.8 

: 
76 

7.9 . . 
9 

. 10.8 . 

.. 27.9 . 
10.4 

8.5 

ll'7. 



TABLE 17- Continued 

:u.c. 33111: U.C.3001 : u.o. 3005 

P!, gre,atest transverse diameter 5 5 

P,!, greatest anteroposterior diameter 21 20.5 

P!, transverse diameter across protocone 15 l5 . ·• 
Ml, gre~teat anteroposterior diameter 23.5 24 

Ml, greatest transverse diameter 22.5 23 

~' greatest anteroposterior diameter • . 33.g 35 . 
l.@., greatest transverse diameter . 22.2 22 . 

Measurements of Potter Creek Cave material after Merriam 
and Stock (1925). 

20.4 

. 15~3 . 

. . 
23.a . . 
22.1 

33 

21.4 

TABLE 18- Measurements (in millimeters} or mandible of Tremarctotherium 
simum 

Length from posterior side of condyle 
to anterior alveolar border 

Height at ·anterior end of Ml 

Height at anterior end of M3 

Thickness below Rosterior end ot Ml 

* A:f'ter Merriam and Stock (1925} 

: MaKittrick :Potter Creek Cave 
:u.c. 35111 • u.o. 3001* 

252 262 

51 58.5 

65.5 75.4 

25.5 
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TABLE 19- Measurements (in millimeters} ot lower dentition of 
Tremarctotherium simum 

;MoKi ttric~:. 
:U.0.33lll 

O, greatest anteroposterior 
diameter at base ot enamel 24.3 
Pi', greatest anteroposterior 
diameter 11.6 
P4, greatest transirarse . . 
diameter . ' 7 . 
MI, greatest anteroposterior 
diameter. 29.7' . • 
MI, transverse diameter 
across protooonid 14.5 

MI, width of heel . 16.6 . 
M'i, greatest anteroposterior 
diameter 25.5 
M'i, transverse diameter . . 
across protoconid 18.7 
M3, greatest anteroposterior 
diameter la.a 
M3, transverse diameter . across protooonid 14.9 .. 

* O.I.T. No. 2088 from McKittrick 
** L.A.Mus. No. Z6 from Rancho La Brea 
*** u.c. No. 53112 from McKittrick 

;Potter. Creek Ce.v& 
:u.o.3004 

. . 
: . . 

M* . 30.5 35** . . . 
14.3*: '14.4 16.6** 

17* . 18** • . . . . 
33.5*~* 2'7.2 . 31.7** . . . 
21.a*~* 19.8 22.4** 

19.7 

16 

II 
TABLE 20- Measurements (in millimeters) of appendicular skeleton of 

Tremarctotherium simum 

Metacarpal IV 

Greatest length . . 
.A.nteroposterior diameter of proximal end: 

Least width ot shaft 

Greatest width of distal end 

Metacarpal V 

Greatest length 

.. ,._ 

Anteroposterior diameter of proximal en~: 

McKittrick 
2096. 

119.5 

27.5 

l6 

23.5 

209'1 

98 

28 

. . 

Potter Creek Oave 
u.c. 3040 

106.2 

31 

lo.a 

25.7 

104 
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T.ABIE. 20- Continued 

Least width of shaft 14 16.1 
: 

Greatest width of distal end 23 25.5 

Metatarsal III 2098 

Greatest length 108 

An.teroposterior diameter of ~roximal end: 33 
: . 

~ width of shaft 15.? . . 
Greatest width of distal end 24.4 

Metatarsal IV 2099 

Greatest length 122 . . 
Anteroposterior diameter of proxima~ end: 31.5 

Least width of shaft 15.8 

Greatest width of distal end 25.5 

II Calcaneum . 2100 !L.A.M. 10214' . . . . . 
~test len~th (~-axis)* . 103.5 110 • 
Greatest width measured obliquely . • 
across sustentaculum (12,-axisl* 72 77.a 

Width of cuboid facet (,2_-axis)* 38.5 39.4: 

Unoi:t'orm 2130 :U. o. 24067 
Proximo•distal diameter 
(!,-axis)* 43.7 47.6 
.Anteroposterior diameter of 
distal articulating surface (~-axis}* 28 34.7 
Transverse diameter of distal 
end ( c-a:x:is) * 27 36.5 

* For explanation of system of axes see Merriam @d Stoek. 
(op. cit., PP• 26, 31, 1925) 
Measurements ot Potter Creek Cave material after Merriam 
and Stock (1925) 

120. 
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Ursua optimus New Species 

Type Specimen:- Skull No. 2090 in the collections of the California 

Institute of Technology. This specimen presumably represents a rather old 

male, and is complete except for the incisor and premolar teeth, the occi-, 

pital condyles, and the outer portions of' the zygomaiiic arches. 

OOtj!Pe:- A mandible No. 2091 in the collections· ot the California 

Institute. This specimen lacks only the incisors, the first two premolars, 

and the coronoid process on the right side. 

Referred Material:• A right and a left Mi, 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 tibia, an ulna, an ilium, in addition to variou~ 

metapodials and rib and vertebral elements. All specimens are in the col­

d lections of the California Institute. 

Specific Characters:- Skull very wide in relation to its length. 

Mandible heavy, the horizontal rami being very thick and deeJ> below the 

diastema and lower cheek-teeth. Upper and lower molars very large, pre-

.. molars relatively reduced in size. 

Description 

Skull and Mandible:- Although the occipital crest and oondyles 

have been somewhat damaged, it is apparent that overhang of the inion is 

less pronounced in the Pleistocene species than in the living black bear. 

Other than this there is little difference between the skull profiles of 

the~ two. In both instances the anterior half of the nasals projects nearly 

'straight forward.- The frontals are arched, and the apex is located 
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slightly .in front of the fronto-parietal suture. Ursua optimus is rela­

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

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

exception is the posterior nares, which are r,elative.ly narrower than 

in the latter. In the fossil skull the postpalatine and sphenopalatine 

foramina are located in an elongated depression, or eulcus, a feature 

not seen in any of .the Recent skulls .examined. In all other respects 

the McKittrick species is very similar to the living black bear. 

Except for its massive appearance and greater _depth, the mandible 

offers little to d1st1ngu5.sh it from Ursua americanus. Th~ symphyseal 

region is relatively wider, however, and the horizontal rami are some-

what deeper below the diastema and lower cheek-teeth. The condyles are 

also a little heavier and wider than are commonly seen in the living 

form. As in the latter, the coronoid flange is long and only moderately 

produced posteriorly, while the ruasseteric fossa is wide and very deep. 

The inferior border of the horizontal ramus is very strai~t in both 

the living and fossil forms • 

. Dentition: - The dental formula is .! l ,! .& in which Ursus o;ptimus 
3 l 3 3 

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

third lower premolar is occasionally lacking. It is probable, however, 

that a similar tooth reduction may be found in individuals of the Pleis­

tocene species, for in the latter.PS is very small. Spacing of individ-

ual teeth is very similar to that of the modern species, except that 

the di'astema between the third and fourth lower premolars appears to 

be somewhat longer in the fossil form. 
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Alveoli for the upper incisors indicate that the first two teeth 

were sub-equal' in size, while the third must have been very much larger 

than either of the two inner incisors. The upper oanines are very large, 

and, curve.d, as in the modern form. The second upper premolar is some-

what larger than P~, but neither tooth is more than a mere peg. P4: is 

broken off at the roots, and all that can be said is that this tooth was 

probably triangular in shape, as is the case with the living black bears. 

The first upper molar is similar to the corresponding tooth in Ursua ~­

icanus but is larger. This is true for the last upper molar as well. 

The lower incisor alveoli indicate the same relative proportions 

for these teeth as has been noted for the upper incisors. Pi and P3 are 

both very small, and the third premolar is practically rudimentary. 

Pi although small is nearly of same size as the comparable tooth in 

the modern black bear, and possesses the same conical shape. All three 

lower m9lars are very similar to those of Ursus americanus, but are much 

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

as contrasted with the living form furnishes, perhaps, the most impor­

tant distinction between the two species. In this connection see table 22. 

, Skeleton:- The elements at hand furnish little information 

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

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

As in Ursus floridanus and a fossil specimen from the Conard Fissure re­

ferred to Ursus e.mericanus (Brown, 1908, P• 184), the deltoid ridge 

extends far down the shaft of the humerus. Similarly to !!.• amerioanus, 

the ulna shows a very large articular surface for the radius.·, Meta­

carpals 3 and 4 measure 72 and 83 millimeters respectively in their 

iongest dimension. 
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The rnaterial in the collections of the University of California, 

which consists of a skull, No. 8851, and a mandible, No. 1009, from 

Samwell cave;. also seems referable to the new species. The material 

from Rancho La Brea in the Los .Angeles Museum consisting of an immature 

skull and mandible of a single individual, No. 5500-1, is also re­

ferred to £.• optimus. 

Comparisons;- A number of fossil bears have been described from 

the Pleistocene, but usually without specific designation. It is pos­

sible that so.me of these forms are identical with the McKittrick species. 

Ursua vitabilis Gidley (19li• P• 96) from a cave deposit near 

Cumberland, Maryland, differs i'ram Ursua Oi>timus in the smaller size of 

the referred upper molars. The type mandible :figured, indicates that 

in the Maryland form the first three lower premolars have been lost. 

Otherwise there is little to ~istinguish the two, except that the molars, 

Ml especially, are considerably smaller in the Maryland type. 

Ursua prooerus Hay (1911, p. 772) differs from the McKittrick 

species in its more slender skull proportions and in narrowness across 

the zygomatic arches. Other differences are: the less highly arched 

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

Ursua am;plidens 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 Ursua OFtimus. 

Ursua horribilia oklahomaensie Stovall and Johnston (1935, 

pp. 208-213) from the Oklahoma Pleistocene agrees somewhat closely 

with the California specimen in tooth measurements, but differs decidedly' 
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· in the much more pronounced inion. Furthermore, the Oklahoma specimen 

is described as 'belonging to the grizzly type, from which the McKittrick 

form is distinguished by its more massive skull and conical shape ot Pi. 

TABLE 21- Measurements {in millimeters} of skull and mandible of 
Ursus Oi?timus 

:McKittrick: ·M. V. z. 2 Univ. of aali:t'. 
Skull : 2090 :20746.i'?a l6375t?b: 4678/?c 

Length from anterior end o!' . . •· . 
premaxillary to posterior end '330ap 309 291 274 
of condyles 
Length from anterior end of 
premaxillary to posterior end 336ap 324: ~13 298 
ot inion 
Length of palate from anterior 
end of premaxillary to a line 
tangent to posterior surfaces 142 138 132 12'? 
ot maxillary Eara~ets 
Length from posterior end of 
glenoid 9avity to posterior l.llap 96 93 90 

I 

end of oondyles 
Length from anterior end of 
premaxi1lary to anterior end 158 . 163 145 149 • 
of ~osterior nasal o~eni!!§ 
A.nteroposterior diameter of 
naf;lals 888.Ji! 92 85 . 77 . 

: 
Width of anterior nares . 42 41.6 32.5 . 34.4 . • 
Breadth of rostrum immediately 
posterior to roots of upper 84.2 71 65 60 
canines ' 

Least width between superior . . . . 
borders of orbits 90 7~ 80.5 75 
Width across postorbital pro- . . 

, ceases 122a~ 113 114 104 
Least width of postorbital 
constriction 78 70 72.5 71 
Greatest width across zygo-
matic arches 213a~ 201 200 180 
.Anterior palatal width between 
superior canines 51 40.2 40 37.5 
Posterior palatal width between . . . • 
J20sterior borders of M2 . 51.2 51 48.8 42.5 • 

.. 



TABLE 21- Oontinued 

Mandible 
Length from anterior end or 
symphysis to posterior end or 226 222 193.5 
condzle 
Length of symphysis measured 
along anterior border 73a,l! 64.2 
Least depth of rarnus below 
diastema 41 . 35 . 
Depth of ra.mus below posterior 
end of' Ml 44.8 . 37.5 . . .. 
Thickness of. ranms below MT 21.~ 18 
Height :from inferior border of 
angle to su.mm.it of coronoid 104.3 91.5 
~rocess : . . 
Transverse width of cond;rle 5S . . 47 . • 

Greatest deEth ot condzle 18 15.2 . . 
Greatest width of mandible . . 
measured across symphysis and . 46.2 40 . 
between outer walls of alveoli . . 
for lower canines 

ap Indicates approximate measurement 
Reeent specimens selected in order to show extremes in variation 
of a series of thirteen. individuals. 
a Uraus americanus altifrontalis, Trinity Co., California 
b Ursua americanus oalit'orniensis, Tulare Co., California 
c Ursus amerioanus' altifrontalis, Eugene City, Oregon 

61.5 

34 

37 

15.l 

81 

4:1.5 

14 

40 

TABLE 22- Measurements (in millimeters) of dentition of Ursua optimus 
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Upper Dentition* 
:McKittrick: M. v. z., Univ. of Calif. 

2090 :16375 a:29803b 4678c:20746d 
Length of upper tooth row from 
anterior margin of g_ to back of lit1_! ~ 
o, greatest anteroposterior 
diameter 

.Q_, greatest transverse diameter 
Ml, greatest anteroposterior 
diameter · 

Ml, greatest transverse diameter 

M2, greatest anteroposterior dia­
meter 

M_!, greatest transverse diameter 

. . 24:.e 

15.7 

20.2 

15 

17 

. . 

19.8 

13 

17 

13 

26.7 

15 

. . 

101.5 

21.2 

12.3 

16.8 

12.3 

15 

104 104 

20.6: 22.'l 

13 15.l 

17 16 

13 13 

26 .. . 
14 15.8 



TABIE 22- Continued 

Lower Dentition 2091 : 16375 a : 29803b 
Length of lower tooth row from anterior 
margin of C to back of M3 
o, greatest anteroposterior 
diameter 

c, greatest transverse diameter 
PT, greatest anteroposterior 
diameter 

P'i, greatest transverse diameter 
MI, greatest anteroposterior 
diameter 

Ml, greatest transverse diameter 
M2, greatest anteroposterior 
diwieter 

-Ma, greatest transverse diameter 

M'S, greatest anteroposterior diameter 

Mi, greatest transverse diameter 

: 

. . 
.. . 

139 
. • 

23.2 : 

15 

10 

6 

21.2 

11 

22.5 

13.8 

17.2 

14.5 

. . 

. . 

. • 

125 

19.8 

13 

10 

.. 
r-

. • 

5.3 : 

17.4 

9 

20 

12.8 

118 

18 

12 

5.1 

17 

8 

19 

11.2 

14.2 

12 
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46780 

: 118.5 

: 19.8 

. . . • 

11.6 

10 

5.1 

17.4 

9 

18.5 

11 

14.5 

11.8 

a Ursua amerioanus, south fork of Kern River, Tulare co., California 
b Ursua ~icanus, Tuolumne Co. , California 
o Ursua americanus, Eugene City, Oregon 
d Ursus americanus altifrontalis• California 
* Grinnell found that out of thirteen specimens of Calif. black bears, 

.M2 varies in anteroposterior diameter from a minimum of 25.7mm to a 
maximum of 29.lmm, while Ml varies in the same measurement :from a 
minimum of l4.5mm to a maxim.um of 18.2 mm. 

Ground sloths of this famil.y are not abundant in the McKittrick 

collection, and are represented by onl.y one individual of the genus 

Megalo~. Absence of Nothrotherium may be due to accidents of collect-

ing, but this is an open question. 



128. 

Megalonyx? sp. indet. 

A single phalanx II, No. 2101, in the eolleetions of the California 

Institute of Technology, is referred to this genus. This element corres-

ponds closely in measurements and general shape to the similar phalanx 

of ~W:lodon, but the groove between the distal condyies seems to be too 

· deep for that genus. The phalanx is clearly not that of Nothrotherium~ 
' 

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

In Nothrotheri'llm the proximal end is subquadrate in outline; while in the 

McKittrick specimen the proximal end is nearly triangular in shape. 

Since No. 2101 does not correspo~~ to either of the better known genera 

of ground sloths found at Ranch~ La Brea, it is referred to Megalonyx, 

the form to which it bears closest resemblance. 

MYLODONTIDAE 

Since Stoc~'s (1925) work on the ground sloths of Rancho La Brea, 

Kraglievich (1928) has demonstrated that My;lodon darwini Owen is the 

type or the genus Mtlodon, and not as is usually accepted, M}':lodon harlani 

OWen. Kraglievioh's illustrations show the form.er to be characterized 

by a beak-like pre.maxillary region, and it would seem that this form 

cannot belong to the same genus as the Rancho La Brea mylodonts. Krag-

lievich applies the generic name Par~lodon Brown to the tar pit forms • 

.Although this genus was described on invalid grounds, in consequence of 

Kraglievich's redefinition Paramylodon becomes a valid name. 



Paramylodon harlani (Owen) 

Material in the collections of the University ot California oon;.. 

sists ot several detached teeth, Nos. 33104-33109, a fragment of right 

maxillary of an immature individual; No. 33110, a left mandibular re.mus, 

No. 33103, also of an immature individual; an ~ual phalanx, digit III, 

of the left manus, No. 33121, and numerous skeletal elements in addition 

to a large number of dermal ossicles. The material in the collections 
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of the California·rnstitute ot Technology consists of dermal ossicles. and 

a tew isolated teeth. 

All of the teeth show marked resemblance to the Rancho La. Brea 

material. As in the latter (Stock, 1925, P• 128), the external surface 

of the hard dentine layer is marked by transverse undulating lines, 

while the external surface of the cement is marked by longitudinal stria~ 

tions. The outlines of the enamel patterns tall within the rang,e of 

variation of corresponding teeth from Rancho La Brea. 

The fragment of immature right maxillary, u. c. No. 33110, con­

'tains the last four superior teeth. Although this specimen is consider­

ablY smaller than No. 1717-35 from Rancho La Brea (Stock, 1925, fig. 61), 

the McKittrick specimen is remarkably similar in all other respects to 

the Rancho La Brea material. 

The immature left mandibular ramus, u. a. No. 33103, is ot 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• 127-128) summary 01' 

·the characters of Paramylodon harlani, very little change apparently 

takes place in this element during growth. In both mature and the young 
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specimen the-horizontal ramus is thick. The depth of the ramus de-

creases slightly,from the base of the coronoid process to the.anterior 

side of the first lower tooth. 

In mandible, No. 33103, two mental foramina are present, the lower 

one of which is the larger. This is also the case with mature specimens, 

although occasionally more than two openings may be present in this region. 

The postero-external opening of the dental canal is situated oppos-
\ 

ite the posterior lobe of the last lower tooth. Similarly as in mature 

specimens, the coronoid process slopes slightly backward, and 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 lost most of the bony sheath which 

incase1s the claw process, but in all other respects resembles the terminal 

phalanx of digit .III of the left manus of Para.mylodon harlani from Rancho 

La Brea. 

TABLE 23- Measurements (in millimeters) of Paramylodon harlani 

Mandible* 
Length from anterior .end of symphysis 
to posterior end of condyle 
Greatest length of _symP,hysis 
Greatest pre-dental width 

. . 

. . 
Depth of ramus between third and fourth: 
inferior teeth, measured normal to 
inferior margin 

Maxillary* 
Greatest length of upper tooth row 

Dentition 
_!, anteroposterior diameter 
_!, transverse diameter 

: 

.. • 

Rancho La Brea McKittrick 
u.c. 33103 

153 

4l.5ap 
57ap 

1717 .... 35 u.c. 33110 

73 57 

u.c. 21158 u.c. 33110 

28.8 26 

20.7 14 



TABLE: 25-- Continued 

:L.A... M. 171'7w6 : u.c. 33110 

!' anteroposterior diameter 25.5 25.5 
4, transverse diameter 27.e 21.6 

:L.A.M. 1717w2 : u.o. 33110 
5, anteroposterior diameter: 23 23.2 

!t transverse diameter 19.3 . 18 . 
* Immature specimen 

ap Indioates approximate measurement 
All measurements of Rancho La Brea material after Stock 
J 1925, table 6~) 

A monograp,h of the ·Ranch~ La Brea camels by Dr. Stock is in 

course of preparation, and as one of the McKittrick forms is apparently 

specifically identical with Camelops hesternus :t'rom the form.er locality, 

it is to be expected that any revision of the Rancho La Brea forms will 

involve a change in status of the for.ms from McKittrick. In addition 

to Camelops, the McKittrick assemblage contains the type of Tanupolama 

stevensi. Absence of this genus from Rancho La Brea raises a puzzling 

problem, which is treated on page 68 • 

Tanupolama stevenai (Merriam and Stock) 

Rather fragmentary remains o:t' this form were first described as 

~ stevensi by Merriam and Stock (1925, PP• 39-42). Further study or 

more complete material convinced the latter author that the form is 

generically distinct, although closely related to the South .American 

llamas (1928, PP• 29-37). The type specimen is a fragmentary mandible 

in the colleations of' the University of California, U. o. No. 24260. 
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The generic characters are as follovis:• 

Size of 'average specimens larger than living llama, but smaller 

than Camelops., 

Orbits smaller, brain-case larger and somewhat flatter dorsally 

than in~· 
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Posterior portion ot mastoid region and paroccipital process sit­

uated closer to basioccipital and occipital condyles than in living genus. 

Deep narrow groove on poste~o-external side ot mastoid behind stylo-hyal 

pit. Paroccipital procass bluntly pointed and not projecting inward in 

its downward course. 

Lower canine present or absent. Lower molars with inner enamel 

surfaces flatter.and median longitudinal groove of inner side not as deep 

as in ~· Antero-external style not as well developed as in living 

genus. Posterior lobe of MS wider transversely and less prominently 

constricted from second lobe. 

Lime elements much more slender than those of Ca.me lops. Radius­

ulna and cannon bones greatly elongated. Metapodials in some indi-vid­

uals approaching those of CameloRs hesternus in length. 

Notes on the Milk-Dentition ot Tanupolama stevensi 

Since stock's original description, an exeellent 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 Procamelus and Pliauchenia. Oppor­

tunity is taken, therefore, to supplement knowledge of the slender­

limbed Pleistocene camel by a comparison of milk-dentitions of this and 



the Pliocene forms. 

In the lower jaw ot Tanupolama two milk-teeth are present, nn5 

and rm4. , The former is small, and possesses two lobes. Im4 is larger, 

and shows three well defined lobes. In some specimens, U. C. No. 33114, 

for example, the outer valleys between the lobes carry well def'ined 

pillars; while in others, u. c. No. 33ll4a, no trace of pillars can be 

seen. A fragment of left maxillary, u. c. No. 33114b, contains Dm2 and -
Dm~, but four deciduous upper molars are present in c. I. T. No. 31. 

In the Procamelus material of the University of California i'rom 

Burge and Gordon Creek, Nebraska liri2 is always present. In addition, 

Dm3 is somewhat larger than the corresponding tooth of Tanupolami;,, and 

shows definite indications of three lobes. Dn"i is much alike in both 

genera, except that in Procamelus the external buttresses seem to be 

invariably absent. 
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In the upper deciduous dentitions there seems to be little differ-

ence between the Pleistocene and Pliocene genera except that in ~-

EOle.ma Dm! is greatly reduced in size as compared with the sama tooth 

in Procamelus. In the latter genus this tooth is long and narrow and 

possesses three lobes; while in Tanu~olama :r:tn! is very small and shows 

no tendency to development ot lobes. In addition, the long axis of 

this tooth describes an angle of approximately forty-five degrees with 

the rest of the tooth-row, while in Procamelus Dm!_ is parallel in its 

long dimension with the tooth-row. 

The collection or milk-dentitions of Pliauohenia from Hemphill, 

Texas, now in the collections of the University of California of:fers 



good comparative material. The milk-teeth of this form are distinguished 

from corresponding teeth of Tanupolema by the following characters:-

In Pliauchenia :r:m'i is always present, but while in some instances 

as for exam:ple in U. a. No. 30886 this tooth is clos~ly appressed to Dni, 

in other cases, u. a. No. ooaas for example, an interval of approxima-

-tely one centimeter separates Dm2 from Dm5. This may indicate that in 

Pliauchenia the second lower milk molar was in the process of suppress­

ion. .As in Procamelus, Dmi of Pliauchenia is a three-lobed tooth, but 

the first lobe is often quite obscure. Similarly, as in Procamelus and 

in contrast to Tanupolama, nn'4 ot Pliauchenia, although three-lobed, 

never shows the presence of pillars on the external valleys between the 

lobes. 

In the upper~milk molars of Pliauchenia Dm! is more reduced in 

size than in Proaamelus, but somewhat less so than in Tanupolama. In 

contrast to the latter and as in Procamelus, the long axis of this tooth 

is parallel with the tooth-row instead ot describing an angle to that 

plane. For complete measurements o:t' this form the work of Stock ( l928A) · 

should be consulted. 

Oamelops hesternus (Leidy) 

Remains of this camel from the ~mKittrick deposits include var-

ious cranial, axial and appendicular elements. 

Skull and Permanent Dentition:- The single mature cranial ele-

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

a camplete cheek-tooth dentition._ .As shown by table 24, the skull is 



approximately intermediate in size between Nos. 20028 and 20040 in the 

University of California collections from Rancho La Brea. 

The teeth are moderately worn, and although they depart somewhat 

from the dimensions of the Rancho La Brea specimens, they closely re-

semble them in shape and outline of the enamel :pattern. In both in-

stances P3 has a narrow and rather blade-like crown, while P! is nearly 

quadrate in cross-section. In M! the anterior lobe is noticeably wider 

.than the posterior lobe; while in M~, as in u. c. No. 20028 :from 

Rancho La Brea, the metastyle is drawn out posteriorly into a wing-like 

projection. 

A single permanent 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 lobe is lacking. All that can be said definitely is that 

there is no evidence of an antero-external buttress, while the inner 

ribs are very poorly developed. 

Ul'I!er 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 up:per and lower jaws. D.P! tapers markedly toward the 

anterior margin, while the enamel pattern of this tooth appears to be 

quite simple. Dp4 is quadrangular in shape, and appears to possess a --
very simple enamel pa~ter.o. .. 

npi ts 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 or the same tooth in~ 

.P..~.~~-~r~~~, do not show the development of subsidiary tubercles. For 
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· 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-

cular are very heavy, and are readily distinguishable on this character 

from corresponding elements of Tanupolama. 

TABLE 24- Measurements (in millimeters) of permanent dentition of 
Camelops hesternus 

:McKittrick: Rancho La Brea 
U;I?;Eer Dentition 

Greatest width of palate between 
: U4_fil.Q.2 :u.c.20020:u.c.20040 

outer bord.ers of superior. cheek-
tooth series measured between outer l29ap 141.9 148 
borders of third molars 
Least transverse diameter of palate 
between superior cheek-teeth meas- 53 . 66 56 .. 
ured between outer borders of Pi . . • . 
Length, anterior side of P! to 
posterior side of M3 144 142.7 156.4 
Length anterior side of M,! to 
posterior side of M~ 124 . 124 132 . ' 
C, anteroposterior diameter 13 13.9 13.2 
P!,, anteroposterior diameter . 16 -: is.a . 
P!,, greatest transverse diameter 11.5 11 

P!,, anteroposterior diameter 20 23.5 28 

P!,, greatest transverse di~ter 25 25 22.5 

M,!, anteroposterior diameter 31.8 24.4 42 

M,!, greatest transverse diameter 29 31 33.6 

M_!, anteroposterior diameter 40.4 42.l 52 

M2, greatest transverse diameter 
aeross ;protocone 30 31.6 32.6 
M!, anteroposterior diameter 46.5 49.5 45.8 

M!~ greatest transverse diameter 26 31.4 27.2 

· ap IIidiaates approximate measurement 
.Measurements of Rancho La Brea material after Merriam (1913) 



TABLE 25- Measurements (in millimeters) of milk dentition of 
Camelops hesternus 

· McKittrick 
Up:per Dentition 2104 

Dp_!, anteroposterior diameter 19.5 

Dpl, greatest transverse diameter 14.5 

Dp2, anteroposterior diameter 21 

Dp2, greatest transverse diameter 16.8 

Lower Dentition 2105 

P,pl, anteroposterior diameter 9.5 
Dpl, greatest transverse diameter 5.6 

Dpi, anteroposterior diameter 27 

Dpi, greatest transverse diameter ll 

BOVIDAE 

In addition to Bison a.ntiquus, which is common to both Rancho La 

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

musk 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 
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the McKittrick form approximates Euceratheriura, while in some characters 

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

tional material representing this interesting form, but not enough to 

fix its generic reference with any greater degree of certainty. 
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Preptoceras? cf. sinclairi Furlong 

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 resume of characters was given by these authors:-

Characte.rs like those of Preptoceras:• , size and shape and pre­

sumably curvature of horn-core; extent to which horn core extends out­

ward and backward from the base before curving forward; width across 

frontals between outer lower borders of horn-cores; indentation of pala­

tine on each side of posterior notoh; absence of median ridge on occiput 

above foremen magnum and general appearance of occiput; parietals form 

dorsoposterior roof of skull. 

Characters like those of Euceratherium:- Backward and upward 

extent ot horn cores; some resemblance possibly in curvature; width of 

palate; absence of accessory style in u~~er molars. 

Characters comm.on to Preptoceras and Euoeratherium:- Width of 

frontals between orbital rims; presence of a lachrymal depression; 

shape of elements and position of foramina in basicranial region of 

skull; position and size of occipital condyle; number and struoture of 

teeth; structure of t'eet. 

Characters distinguishing the McKittrick form from both Preptoceras 

and Euceratherium:- Width measured between inner 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 plane of dorsal surface of the cranial roof with plane 

ot the occiput. 



It was concluded that of the characters exhibited by the McKit-

trick form, those allying it with both Preptoceras and Euceratherium 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 narne Euceratherium would take prece-

dence over Preptoceras. Stock and Furlong suegested that the type ot 

Preptoceras may possibly represent a young male and the type of Eucera-

theritun an older female. 

New material available consists of a very imperfect skull of an 

immature individual, c. I. T. No. 2106, a very fragmentary left mandibu­

lar ramus, c. I. T. No~ 2107, also of an immature individual, a right 

and left third metacarpal, G. I. T. Nosa 2108, 2109, the first and second 

,Phalanges 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-premolar is poorly preserved, but appears to taper 

toward the front. ~it No. 2113, is likewise very imperfect. There 

are indications, however, that this tooth was tri-lobed. In addition, 

it shows two subsidiary cuspules; one on the posterior margin of the 

vall,ey between the f'irst and second lobes, the other on the anterior 

border of the posterior valley. The upper milk-teeth show tew features 

of' interest. Dp2 is not present in any of the maxillaries, but from - . 

the size and shape of the alveolus, it is inferred that this tooth was 

very small and quadrate in cross-section. For measurements of the milk 

dentition see table 27. 

The skull, No. 2106, contains only the molar teeth on the right 
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side. .As can be seen from table 26, these. correspond very closely to 

the measurements of Noe 27118 in the University of California collection 

from McKittrick. In all other respects the skull and teeth agree very 

well with tha·t specimen. 

Since only elements of the pes were available at the time of the 

original description of the McKittrick material, the elements of the 
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fore-limbs now at hend are of some importance. The two third metacarpals, 

Nos. 2108, 2109, although nearly the same length as corresponding ele-

.m.ents of' the pes, are considerably broader. This is also true for the 

proximal and middle phalanges. Fo:r measurements of these elements see 

table 28. 

TABLE 26- Measurements (in millimeters) of permanent dentition of 
Preptocera1;1? cf. sinclaii:l. 

Upper Dentition 

~' anteroposterior diameter 
Ml, transverse diameter 

M_!, anteroposterior diameter 

~' transverse diameter 

M3, anteroposterior diameter 

M!, transverse diameter 

MT, 
MI, 
:M2, 

M'i, 
M3, 

M3, 

Lower Dentition 
greatest anteroposterior diameter 

greatest transverse diameter 

greatest anteroposterior diaraeter 

greatest transverse diameter 

greatest anteroposterior diameter 

greatest transverse diameter 

ap Indieates approximate measurement 
After Stock and Furlong (1927) 

No. 2106 u.c. 2?118 

28 26.9 

18.2 19.2 

30.5 30.2 

17 17.2 

30 29.l 

13.aap 16.l 

25.9 

30 

13 

: 13.2 



T.ABLE 27- 1'!!,easurei..~ente {in millimeters) ot deciduous dentition of 
Preptocera.s? cf. sinclairi 

Upper Dentition . No. 2ll5 . 
D.P!, greatest anteroposterior diameter of crown: 21 

D.P!, greatest transverse diameter 13.7 

No. 2116 
Dp4, greatest anteroposterior diameter 24.4 

Dp4, greatest transverse diameter 15 

lJ:lwer Dentition . No • 210'7 •. 
np2, greatest anteroposterior diameter lOap 

Dp2, greatest transverse diameter 7 
Dp3, greatest anteroposterior diameter 14 
np3, greatest transverse diameter 9 

Dp4, greatest anteroposterior diameter 23.7 
-Dpi, greatest transverse diamet.er 13.3 

a.p Indicates approximate measurement 

TABLE 28- Measurements (in millimeters) of manus of Preptoceras? ct. 
sincla.iri 

Left ·Metacarpal III 

Greatest length over all 
Width of proximal end 
Greatest anteroDosterior diarneter of ~roximal 
end 
Width of shaft at middle 

.Anteroposterior diameter of shaft at middle 

Greatest width across distal condyles 
Greatest anteroposterior diameter of distal 
condyles 

Phalanx I 
Greatest length 
Greatest Jidth of proximal end 
Greatest depth of proximal end 
Greatest width of distal end · 
Greatest dep·th of distal end 

No. 2109 

188 
5'7 

36 
37 

24 

64 

No. 2110 
64 

30 
27 
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TABIE 28- Continued 

Phalanx II 
Length from base of proximal articulating surtace 
to middle ot distal articulating surface 
Greatest width of proximal end 
Greatest depth ot proximal end 

Greatest width of distal end 

Bison antiquua Leidy 
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No. 2lll 

39 

28 
25.5 

23 

This species is well represented in the collections of the Univer-

sity of California and California Institute of Technology. Most of the 

material, however, consists of limb and other extra-cranial elemente. 

A well 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 McKittrick bison to!!• anti<eus. 

This specimen apparently represents an old male; for the horn 

cores are quite robust and the neck of the horn cores, 1.e., the portion 

between the forehead and the rugose horn-covered portion, is of smaller 

caliber than the base of the horn core itself'. According to Chandler 

(1916A, PP• 126-127), these are distinguishing marks of' the male of 
.1 

Bison antiquus. As is shown by Table 29 , the McKittrick skull is con-

siderably larger than most specimens of Bison antiquus from Rancho La 
< 

Brea, but the proportions are so similar as to leave little doubt that 

No. 2124 is correctly referred to that species. 

As in the specimen figured by Chandler (l916A, p. 127, figs. la,lb), 

the horn-cores curve upward and slightly forward. The angle between the 
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median plane of the skull and horn-cores approximates ninety degrees, 

and according to Chandler (op. cit. P• 130) this distinguishes character 

of ]i• a..'1.tiquus from 1?.• bison. In the latter species this angle varies 

from 110° to 125°. 

The naso-frontal suture is obscured by tar, but as in £1• antiquus 

the nasal bones seem to be relatively short and broad, only moderately 

arched, and taper gradually toward the tip. The teeth are too :f'ragmen-

tary to furnish any evidence of systematic value. 

several i'ragmentary lower jaws are available,. All seem to 

closely approximate in outline the similar element of B. antiquus. The 

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

species. 

T.AllIB 29- Measurements (in millimeters) of skull of Bison anticiuus 

Length from lower border of f oramen 
magnum to rear of nasals 
Length from occipital crest to 
fronto-nasal suture measured 
along median line 
Length from rear of condyles to 
tiE of premaxillariea 
Length from rear of orbits to tip 
ot premaxillaries 
Length from lower border of f oramen 
ma~num to rear of hard palate 
Length from rear of hard pal.ate to 
tiE of premaxillaries 
Width of forehead between bases 
of honi-oores 
W'i"dth at narrowest point between 
horn-cores and eye-sockets 

Width between outer sides of M! 
at base of crown 

: Mon ttrick : 

. .. 

. 
..! 

No. ~124 

280 

255 

660 

440 

3'70 

352 

. . 

. . 

Rancho La Brea 
No. 21164*: No. 21185* 

285 

272 

417 

309 

. 
. • 

290 

226 

582ap 

440a;p 

214 

325 

290 

256 

157 



TABLE 29- Continued 

Width between anterior inner 
corners of P2 -
.Anteroposterior diameter of orbits 

.Length of nasal bones 

Width or nasal· bones 
Width of nasal bones with 
~rvature, 
Distance between tips of 
horn-corps 
Length of horn-cores along upper 
curvature 
Oircumt'erence of horn cores at 
base 
Dorso-ventral diameter of ho-rn­
cores 
.Anteroposterior diameter of 
horn-cores 

: . 
. . 

ap Indicates approximate measurement 
* .After Chandler l916A 

106 

115 

l33a;p 

lOOOap 

385ap 

. 330ap 

94 

114ap 

• ... 
70ap-~-

. . . 
826 

275 

310 

102 

104 . • 

Specimens from u.o. collections from Rancho La Brea 

CERVIDAE 

112 
72 

227 

115, 

135 

660 

235 

212 

68 

67 

Dlring excavation of the fossil material a considerable number 

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

and presumably sub-Recent levels ot the asphalt. Closer inspection 

ot the material, however, indicates. that while most of the cervid 

144. 



remains show the glossy black appearance characteristic of 

Reaent material, a number of elements approximate in their state 

ot preservation the Pleistocene remains. It is inferred, therefore, 

that members of this family formed a part of the Pleistocene fauna 

of the area. 

Cervus sp. 

Two fragmentary metapodials, several astragali, a left unci­

form, and two right cuneiforms constitute the evidence of this form. 

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

in size, but Dr. Stock found minor discrepancies in size and shape 

or the various facets between the fossil and Recent material. 

Although it seems probable that the tar pit material is specifi­

aally identical with the Tulare elk:, it seems unwise to attempt 

specific identification on such fragmentary evidenae. 

Odoooileus sp. 

Remains of this form consist mainly of astragali and frag­

mentary metapodials. These correspond very closely in size with 

Odoaoileus hemionus cali:forniaus, the Reoent California mule deer. 

There does not ·seem to be sufficient material, however, to permit 

positive identification of this form. 



ANTILOOAPRID.AE 

Both Capromeryx and Antilocapra are found at McKittrick. As shown 

on page 57a, however, the relative abundance o~ the two types at McKit­

trick is the reverse of their occurrence at Rancho La Brea. At the 

Los Angeles locality Capromeryx outnumbers the prong-horn; while at 

McKittrick the reverse is true. 

Capromeryx minor Taylor 

The material in the collections of the California Institute con­

sists of' two lower molars, and a ealcaneum, No. 15. According to Furlong 

(1930, pp. 49-55) the specimens are to be referred to a single individual. 

There seem to be no apparent differences between the McKittrick material 

and Caprom:eryx minor :f':r:om Rancho La Brea • 

.Antilocapra americana (Ord) 

The collections of .the California Institute include the following: 

an immature right mandibular ramus, No. 2118, a mature mandibular ramus 

also from the right side, No. 2119, a fragment of skull with the right 

horn-core, No. 2120, and a horn-coret No. 2121. 

Specimen No. 2118 contains the milk-teeth and the first two per­

manent iower molars. As indicated by Chandler (1916, PP• ll6, 117}, 

Drn4 is three-lobed, and the vertical ramus does not make so close an 

approach to a right angle with the horizontal ramus as is the case in 

Capromery:x. 

The mature mandibular specimen, No. 2119, agrees in all parti-" 

culars with that of Antilocapra america:p.a. As shown by table 31, both 

the teeth and ramus are relatively larger than in Capromeryx. The 
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diastema is fully eq,ua.l in length to the combined measurements of the 

lower cheek-teeth. As noted by Ohandler (1916, P• 11?), the anterior 

mental fora.men is quite near the end of the symphysis; while in Ca;pro­

mery; this opening ~s approximately one-half way between P3 and the 

symphysis. 

The horn-core as noted by Furlong,(1931, P• 34) has some res~m­

blances to the corresponding element of Spheno;phalus. 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 anterior 

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

.A.n~ilocapra is a descendant of §phenophalus, the McKittrick specimens 

would seem 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, !.• americana. 

Phalanges II and III, Nos. 2122, 2123, are available. As shown 

by table 32 , all are of ~latively large size, and exceed corresponding 

elements of ~aRromer;z:x: in nearly all measurements. 

The material in the University of California comprises numerous 

teeth and two horn-cores, u. c. No. 33102. The shape of these elements. 

corresponds much more closely to that of Recent Antilooapra amerioana 

than C.I .• T. No. 2120. 
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T.ABLE 30- Tu~easurementa (in millimeters) of lower jaw and milk 
dentition of An.tilocapra americana 

Length, from posterior margin of 
anterior dental foramen to angle 
Depth of ram.us below Illi2 measured 
from the outside 
Depth of ramus below Dm'imeasured 
from the outside 
Thickness of mandible across middle 
or nmi 
Length of diastema from posterior 
margin of anterior dental foramen 
to nni 
Dn2,. greatest anteroposterior 
diameter 
nn"i, greatest transverse diameter 
niii, greatest anteroposterior 
diameter 
tm3, greatest transverse diameter 
Dn4, greatest anteroposterior 
diameter 

nn"i, &reatest transverse diameter 

. . 

. . 

. . 

. • 

.Antilocapra : Oapromerr: 
2118 :U .C.12523 

131 47ap 

16 7.5 

18.2 11 

9.3 5.9 

~7.5 5 

5.4 

3 

7 . 5.4 . 
4.1 3ap 

15 9 

5.6 3.7 

* Type of Q• minor from Rancho La Brea 
ap Indicates approximate measurement 

TABLE 31 ... Measurements (in millimeters) of lower jaw and perma­
nent dentition of AntilocaRra ameriaana 

Length, from posterior margin of an­
terior dental foremen to back of MS 
Depth of ramus below P!measured 
from the outside 
~th of r~s below middle ot 
M3 measured from outside 
Thickness of ramus below M3 
Length of diastema measured from 
posterior margin of anterior dental 
toramen to front of Pi 
:P5, greatest anteroposterior 
diameter 

. • 

Antilocapra : Ca;promeryx* 
• 2119 :u.c. 20036 

128 

25 

29 
15 

56 

8.3. 

. . 
: 

. . 
22 

4.4 
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TABLE 31- Continued 

P3, greatest transverse diameter 
. 

4.'1 : 2.4 . 
P4, greatest anteroposterior .. . 
diameter 8.5 5 
Pi', greatest transverse diarneter 5 3 

MI, greatest 0.nteroposterior . .. 
diameter : 12.5 7 

MT, greatest transverse diameter 6 . 4 . 
M2, greatest anteropoaterior . . . 
diameter : 14 . 9 . 
Mi, greatest transverse diameter 7 2.8 
M3, greatest anteroposterior 
diameter . 24 15ap . 
Mi, greatest transverse diameter 7 

* Rancho La Brea collection 
ap Indicates appr~ximate measurement 

.TABLE 52- Measurements (in millimeters) ot horn-core and phalanges 
of Antilooapra american_,! 

Horn-core 

Greate'et lensth 
Greatest anteroRosterior diameter 
Greatest transverse diameter 

Phalanx II 

Greatest le;igth 
Greatest width of distal articula­
ting surface 
Greatest anteropoaterior diameter 
of proximal articulating surface 
Greatest transverse diameter of 
proximal articulating surface 

Phalanx III 

Greatest length 
Greatest dorso-ventral diameter 
Greatest transverse diameter 

* Rancho La Brea collection 

. • 

: 

ap Indicates approxima~e measurement 

2120 
: . ll5ap • 

45ap 
20 

2:):21 . . 
4:l . • 

19.5 
· ... 

• 
16.5 . • 

22.5 
: 

2123. ___ :u.c.12521* 

24ap 17 
19.5 ll 
14 

149. 
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'l'AY.ASSUIDAE 

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

the Pleistocene of California, it is not surprising that at McKittrick 

only a few fragments of a form near Platygonus compressus have been 

found. Peccary material from Rancho La Brea is s'j;ill too fragmentary 

for close determination, but may represent a species different from 

the McKittrick form. 

Platygonus near compreesus Le Conte 

Remains of th i's form consist of a lower jaw fragment, No. l, 

Calif. Inst. Coll. Vert. Pale.; and metacarpal III of the left manus, 

No. 2, Calif. Inst. Coll. Vert. Pale. This material was described 

by Stock (1928, PP• 23-27), and judged to be near Platygonus compressus. 

The metacarpal was compared with a similar element, No. 26004 

L. A· Mus. Coll. from Rancho La Brea, and was found to be much larger 

- than the lat.tar. When viewed from the outer side, the shaft of the 

McKittrick specimen is relatively narrower than in the one from 

Rancho La Brea. 

Measurements and illustrations of the McKittrick peccary are 

to be found in Stock's paper cited above. 

EQJJIDAE 

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

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

family found at that locality. It has been found necessary to treat 

.the McKittrick horses in some detail, however, in order to bring out 

I 
some interesting relationships. 
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Equus oocidentalis Leidy 

Horse material from 1'.roKittrick is very abundant, and includes 

almost all parts of the skeleton. Isolated teeth are especially abun­

d~t. No attempt to give a complete account of the osteology of this 

form is made. Characters of the skull and mandible have been carefully 

compared with the Rancho La Brea material, and exoept for differences 

which are noted in the detailed description, the horses from the tar 

pit occurrences appear to be specifically identical. 

Skull and Mandible:- In only one instance, c.r.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 molar. The skull has been somewhat distorted, but is practically 

complete, for it lacks only the f'irst upper incisors and the paroocipi­

tal process on the left side. 

The large size and peculiar profile of the skull is very con­

spicuous. Posterior to the frontals, which are arched both longitudin­

allY and transversely, the occiput 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 

of profile also characterizes the majority of the Rancho La Brea horses. 

As in the former, the skull is wide in relation to its length. It 

would appear, moreover, that arching of the frontals, although marked 

in the McKittrick specimen, is not so conspicuous as is usually the 

case in the Rancho .La Brea forms. Since the former is slightly dis-
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torted, it is difficult to decide to what extent this apparent dis-

crepancy is due to individual variation. 

In contrast to the material described from Rancho La Brea the 

notch b~tween the nasals and premaxillaries is relatively acute, for 

the angle is approximately the ~ame as in the living' species. The nasal 

bones are relatively wide, and extend forward to a point 'Within two 

centimeters -0f the superior canines. It is inferred that the muzzle 

was likewise relatively wide. 

The occiput is high and narrow. As in the Rancho La Brea species, 

but unlike the modern horse, the occipital condylee are nar:oow trans-

versely. As in the former, the maxillary ridges do not extend forward 

beyond the posterior border of the infraorbital foramen. The latter is 

located above the mi~dle of P!, a position somewhat farther back than 

is oommonly seen in Rancho La Brea specimens in which this opening is 

situated above P3. -
Just below the naso-maxillary suture and a little above and to 

the r~ar 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 as 

in the modern horse. The posterior foremen is situated near the anterior 

half of~~' a position somewhat farther forward than is usual in the 

Rancho La Brea material in Which this opening is situated opposite the 

' 
posjerior half of M!• The palatine notch of the posterior narea is in 

line 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 

the 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 Equus caballus, where the extension forms 

a rather well marked v. As in the modern form, the lac~ymal bone is 

rou@l.ly quadrangular in outline. 

Mand~:- This element is heavy, and inc. I. T. No. 1855 the , 

horizontal ramus is very deep below the anterior cheek-teeth and the 

first lower molar. This relatively young individual from McKittrick 

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

measurement. The great depth of mandible below Ml is to be accounted 

for by presence of a distinct convexity of the in:t'erior border of the 

rainus. The mental foramen is approximately opposite the posterior end 

of the symphysis, a feature along with the relatively great width ot 

the symphysis in which the McKittrick and Rancho La Brea horses are 

much alike. 

Additional Skull Material:..; Skull No. 1855 C.I.T. is of an in­

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

all the t,eeth are well worn, but the inner enamel ring of I,! is still 

present. The specimen lacks both bullae and paroocipital processes, as 

well as the left zygorna.tic arch. The frontal region has been somewhat 

crushed, but not sufficiently to obliterate any important characters. 

In profile this skull resembles No. 1855 rather closely. The 

nasals, however, show no trace of concavity, and the overhang of the 

inion is a trifle less pronounced. In these respects No. 1856 resembles 
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the typical Rancho La Brea horse more closely than does the specimen 

first described. In contrast to the latter, No. 1856 is much longer and 

relatively narrow. Reference to table 34 shows that while the two 

differ in length by forty millimeters, the greater part of the difference 

is confined to the facial region, for there is a difference of thirty­

three millimeters in the distance from the anterior end of the pre­

maxillaries to a line connecting the. posterior borders. of the orbits. 

This leaves only seven millimeters for difference in occipital lengths. 

Reference to Merriam's paper shows that No. 1855 corresponds in a general 

way in its measurements to that of a young adult from, Rancho La Brea; 

while No. 1856 surpasses all speci~ens in distance :from the anterior 

borders of the orbits to the anterior margin of the premaxillaries. 

This would appear to be merely an individual variation, for in all 

other characters No. 1856 closely resembles the more usual type of' skull 

from Rancho La Brea. It should be noted, however, that the longer-faced 

form exhibits a more nearly V-shaped :projection of the naso-f'rontal 

suture than the skull first described. 

Specimen No. 1859 o. I. T. is of a young individual. The first 

upper molar on the right side is in use, but the corresponding tooth 

on the left side is just emerging, as are the canines and last upper 

molars. This specimen 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 other from McKittrick the arching of the 

frontal region which is so characteristic of the species. The naso­

frontal suture ends anteriorly in a rather well marked V-shaped pro-
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jection •. As in youn.g individuals from Rancho La Brea, the posterior 

palatine foramen is located near the anterior half of M2. The anterior 

margin of ·the posterior nares is situated opposite the middle of ~· 

Two incomplete skulls of very young individuals are available: 

one, No. 1860 0. I. T., possesses the milk-teeth in an early stage of 

wear with M.!, just emerging from the left side of the palate; the other, 

No~ 1858 C. I. .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 moat of the rostrum; while the latter wants 

both the rostrum and condyles, as well as the left zygomatio aroh. 

Both skull~ show an overha~ging inion. In addition, No. 1860 

shows the profile characteristic of older individuals. The infraorbital 

foramen is, located above the anterior half of D.P!;' while the anterior 

borders of the postpalatine foramina and posterior nares are situated 

on a line connecting· the centers of the last upper milk-teeth. The 

naso-frontal suture is well shown in No. 1858, and possesses a well 

marked V-shaped projection. 

S~ary of Skull Characters:- A survey of the material des­

cribed above indicates that while the various specimens probably belong 

to the sarae species there is, nevertheless, considerable individual 

variation. This is most marked in the degree of arching of the frontals, 

overhang of the inion, and in outline of the forward extension of the 

n~so-frontal suture which varies from a broadly open U to a V in shape. 

Variations in size are shown by table 34:. Changes during growth do not 

appear to be very important, and are manifest mainly in a backward 

shi:t'ting 01' the postpalatine foramen and a lengthening of the facial 

reg~on with advancing age. 
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Dentition>- All of the cheek~teeth are very long~ moderately 

curved, and. are'well cemented. The anterior margins of the first two 

upper incisors fall into a vertical plane when the skull is laid top 

down upon a horizontal surface. Both upper and lower incisors are wide, 

and there is no evidence of a cup in 13', although an inner enamel fold 

is always present in the third upper incisor. Compared to Equus aaballus 

the canine.a are of moderate size, and are laterally compressed in young 

individuals. The first upper premolar is never present in the McKit­

trick material, but a small P,! is found in some of the Rancho La: Brea 

specimens. 

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

dible which have already been described, both para- and mesostyles 

are moderately heavy. The parastyle is flattened on its outer margin 

in all teeth excepting M! and P_!, where it is smaller and somewhat 

rounded in outline. The mesostyle is smaller than the parastyle in all 

cases exaepting P!, in which it is much larger and nearly flat on its 

outer margin. The metastyle is very small, and, is practically wanting 

in Ml. 

In its broader outlines the enamel pattern is very similar to 

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

possess relatively simple borders. In the premolars the anterior lake 

shows two well marked plications: one near the antero-internal margin, 

the other at the postero-internal angle. The antero-internal fold ap­

pears to be lacking in the molars. In the postfossette there is a 

single well defined plication at approximately the middle of its 



157. 

anterior margin, and a similar fold on the posterior border. The lat­

ter fold appears'to 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, 

and is only very slightly indented on its inner margin. In both molar 

and premolar teeth the protocone projects far ahead of the isthmus, 

which is quite narrow. 

The postprotoconal valley is rather narrow, and extends to within 

a few millimeters of the prefossette. This groove ends anteriorly in 

an oblique truncation, the race of which is directed forward and outward. 

There are no very definite indi7ations of a pli aaba.llin, although a 

few minor Wrinkles of the enamel are to be seen along the truncation· 

face. In the molars and second upper premolar, the long axis of the 

postprotoconal valley points.toward the middle of the anterior margin 

of the tooth, while in the last two premolars this valley is directed 

toward the parastyle. Merriam has applied the terms ttdepressedtt and 

"erect" to these respective positions, and points out that the position 

is to be correlated with form of the protooone. It appears that in 

the' McKittrick material the erect type is always associated with mark­

edly indented protocones,; while the depressed position invariably 

occurs in teeth with nearly smooth inner pillars. 

In consequence of a deeply incised posthy:poconal valley, the 

hy:pocone is distinct in all teeth, exaepting of course the last upper 

molar. 

Permanent Lower Cheek-Teeth.- In mandible No. 1855 O.I.Ta the 

lower teeth ean hardly be distinguished from those of Equus oaballus. 



158. 

· 
1.rhey are, however, somewhat narrower transversely. Both proto-

and hy-~oconid present markedly flattened outeT walls in the anterior 

cheek-teeth, but in the molars these pillars are a trifle rounded. 

The external valley is somewhat deeper in the molars, and possesses 

one subsidiary fold on its posterior margin in all teeth excepting 

·pa and M3, in which it appears to be completely lacking. In all 

teeth excepting P2, the gutter is a broadly open V•shaped inoision, 

the apex of which is rounded. In Pi the internal groove can hardly 

I 

be seen. 

In the premolars the entoconid is large and nearly round. 

In the molars, on the other hand, this cusp is much smaller, but 

has the same sha~e. The hypoconulid is small, and shows only an 

internal transverse projection, or prong. 

The enamel pattern is otherwise remarkably simple, and 

shows only a few minor crenulations. 

Deciduous Upper Cheek-Teeth·- O. I. T. No. 1862 shows the 

enamel pattern in a section which corresponds to an early stage of 

wear. Both para- and mesostyle are remarkably heavy. The latter 

style is almost as broad as the parastyle in all oases excepting 

Dp!, where in consequence of the unusually small size of the para­

atyle, it is much the larger of the two. The tossettes are muoh 

larger than in the permanent teeth, but show the same principal 

folds, and in addition some tiny plications not seen in the latter. 

Pre- and posti'ossettes are united in the second and fourth upper 

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

and mueh smaller in size. 
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The protocone is long, relatively narrow, and shows nearly smooth 

it).D.er borders in the second and third inilk-premolars. It is noteworthy 

that in both of these teeth the inner pillar does not project forward 

beyond.the isthmus. In D.P,!, however, this cusp is longer and somewhat 

indented, and in addition the anterior margin project~ forward to a 

degree as great as any seen in the permanent teeth. In all cases the 
'· 

isthmus is very narrow. The postprotoconal valley, on.the other hand, 

is. very wide, and is marked by a well defined pli caballin on its anter-

ior margin. The hypocone is distinct, and scroll-like in outline. 

Deciduous Lower Cheek-Teeth:- The enamel pattern of these teeth 

does not differ greatly from that of their permanent correlatives. The 

most significant departure, perhaps, is presence in the milk-teeth ot 

an outward folding of the enamel (protostylid) on the antero-external 

.margin of the protoconid. However, this cuspule is not well developed 

in all of the.lower milk-teeth series. 

It is perhaps not unduly speculative to remark that the pattern 

shown by both upper and lower-milk-teeth is in many respects that which 

would h~ve to be postulated, if it is, assumed that Equus has been de-

rived from Pliohi;ppus through the intermediate genus, 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 mill-teeth brought about by increased wear 

are:; narrowing of both pre- and postfossettes and loss of minor rolds 

along their margins; obliteration.of the posthypooonal valley resulting 

in loss o~ a distinct hypocone; smoothing of the inner wall of the 
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protocone; as well as great reduc~ion in the degree of anterior projec-

. tion· of' this cusp beyond the level of the isthmus; and finally a narrow-

ing of the isthmus itself. In the lower milk-teeth there seem to occur 

no changes worthy of note, excepting a gradual decrease in size and 

final obliteration of the protostylid. 

In the permanent upper teeth much the same changes are noted as 

in their milk predecessors. Nearly ail minor folds di~appear in the 

perma.nent lower teeth after they have been worn down approximately two­

thirds of their original length. There appears to be a tendency for 

the proto- and hypoconid to assume a more rounded outline at this stage 

.of .wear. 

Individual Variation:- As noted by Merriam, the protocone of 

the permanent upper dentition varies greatly in size, and is also sub-

ject to minor variations in shape. The proto- and hypoconid may vary 

from a concave to a convex shape in individual instances, and this is 

especially true for the molar teeth. In the premolars the outer walls 

of these cusps are almost always flat or indented. Table 35 shows 

the differe~ces in size, and it will ~e noted that in nearly all in-

stances the measurements correspond clqsely with those or comparable 

individuals from Rancho La Brea. 

Limb end ~Elements:- There appears to be 11·ttle difference 

between Equus oocidentalis and the Recent horse insofar as the limb and 

foot elements are concerned. The ungual phalanges are considerably 

smaller in E. occidentalis, however, and this is only one character 
I -

.among many in which .the Pleistocene horse compares vary closely with 

Esi,uus asinus. As contrasted with Plesippua shoshonensis, Equus occiden-
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talis is distinguished by its somewhat more robust limb proportions and 

slightly shorter splints. It should be borne in mind, however, that these 

are merely average differences, which are not always to be found in indi­

vidual instances. 

Relationships 

Only two relationships need be discussed: one concerns the connec­

tion between Eauus occidentalis and Plesippus; the other relates to the 

·many characters which!• occident~ possesses in connnon wi~h the asses. 

Relation of Equus occidentalis to Plesippus:- On a former occas-

. ion the writer (1936) attempted to show that the Pleistocene genus, E~u"!!., 

has been descended from the upper Miocene-Pliocene genus, Pliohippus, 

through the ~ntermediate forms which are included in the late Pliocene 

genus, Plesippus. In this connection it is interesting to note that 

Matthew ( 1929A} con'sidered Eg,uus occidentalis to be intel'mediate between 

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

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

· ocoidentalis. 

Characters common to PlesipPUS and Equus ocoidentalis are: (1) 

overhanging occiput, (2) heavy mandible with a distinct convexity 01' the 

inferior border below Ml, (3) presence 01' a protostylid in the lower 

~lk-teeth, and (4) relatively small feet and slender limb elements. 

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

borders seen in Equus occidentalis are more characteristic of Plesippus 

than of Equua. 

There appear, however, to be some important differences between 



162. 

·the two genera. When the skull profile of Equus occidentalis is super-

1mp~sed upon that of Plesippus shoshonensis it is readily seen that over­

hang of the inion is more marked in the latter. In addition, the frontals 

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

leas striking departure is apparent lack of a pli oaballin in the molar 

teeth 01' the Pleistocene ·:rorm. Perhaps most s1gni1"1cant of all is the 

· presence of a well marked lachrymal fossa in Plesippus shoshonensis and 

.and its almost total absence in the McKittrick species. In short, 

differences between Egpus 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 

characters of the mil.1$:-teeth of Eg,uus occidentalis should be recalled. 

In view of the late Pleistocene age of the McKittrick species, it is 

remarkable that it should retain so many characteristics of the horses 

of the late Pliocene. 

The writer's views as to the ancestry of Equus are at variance 

with those expressed by Stirton (1934, PP• 382-383). This author places 

Plesippus in the rank of a subgenus 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 prinaeps (Matthew, 1924, P• 166), Oalippus, and 

Plesippus are all ancestors of Equus. When it is recalled that Equus 

has been described from the ].ate Pliocene of Eu.rope, the.re would appear 

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 Pliocene form from 

Europe, Equus'stenonis, possesses many characters which might lead one 

to regard it as a species of Plesippus. The genus Esuus would thus be 

limited to the Pleistooene and Recent• 

From the well marked Equus-like enamel pattern of Oalippus it 

appears necessary to assume that it diverged from the parent stock as 
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far back as perhaps the late Miocene• On this assumption it is difficult 

to account for the many rather primitive characters shown by Equus .2.22.!­

dentalis. Abnormalities usually thought to be atavistic in nature are 

sometimes encountered in living horses (Lydekker, l912, pp. 59-60), but 

in the McKittrick form such relatively' primitive characters as simple 

bordered .f'ossettes ', and unindented protocone in the molar teeth might 

almost be said to characterize the species. Rounded proto- and hypo­

conids are, moreover, by no means rare. In other words, as we go baok 

in time ,the characters of Equus converge quite rapidlY toward m£,­

h1ppus, and by the late Pliocene have almost merged with the latter. 

For this reason it appears plausible to regard CaliPFUS as a rather 

precocious offshoot of the l?rotohipFus group, but not in the direct 

line to Equua. In other words, Calippus appears to be too advanced. at 

too early a date to be the ancestor of Equus, for the earliest speaies 

of the latter genus are more primitive in tooth structure than Calippus, 

the supposed middle Pliocene ancestor. 

Relation of Equus occidentalis to the A.sses:- The many charac­

ters which distinguish the living forms, Equus caballus and Equus 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 33- :Major distinctions between Equus caballus and Equus asinus 

Orbits 

·Mandible 

Forehead 

Occipital Crest 

Lin& drawn trom anterior end ot 
maxillary ridge to a point just 
above external auditory meatus 
{JAne ot Lesbre) 
Height ot skull at ocoiput, 
mandible included .... 

Ocoiput vertex angle 
Enamel pattern of upper aheek­
teeth 

Nasal-frontal suture 

Nasal-lachrymal suture 

Postorbital process 

. .. 

Equus caballus 

Longitudinal diam­
eter greater than 
vertical 

Inferior border ot 
horizontal ramus 
smooth and straight: 
seldom convex ; 

. .. 
Nearll strai&At 

: Continues curve ot 
: occiput 

Passes below 0001-
: pi tal crest 

: Relativel.y low 
: More near J.y per­

pendicular 
: Pli caballin dis­

tinct 

V-shaped 

. .. 

Equus asinus 

Both diameters 
nearly alike, verti­
cal may be greater 
than horizontal 

Interior border fur­
nished with promin­
ences, thicker than 
in horse, convex 

Convex 

Prominent 

Passes through 
occipital crest 

Relativel.y hi§.b: 
More nearly retro­
cumbent 
Pli oaballin lack­
i;ng in molars 
A nearly straight 
line 

Nearly a straight 
line parallel to 

: loA& axis of skull 

: Concave (Not char­
acteristic of 
A.siatic asses} 

"rhree sided Oval and compressed 

In addition to the distinctions tabulated above, two others have 

been cited by IQdekker (pp. 42-44) • .According to this author Equus asinus 

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

and broader frog than is to be seen in the horse. IQdekk:er comments 

that the ty:pe of frog found in E. asinus is probably an adaptation fitting 
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the animal to a more rocky terrain than is frequented by horses. 

However that may be, it will be not~d that the ungual 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 eleven 

distinctions listed, Equus occidentalis approximates Eq~us asinua in 

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

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

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 

a.sinus has been known for a long time, and it would appear that des:pite 

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 European Pleistocene, and remarks that by 

·this time the horses were already highly diversified. 

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

occidentalis to PlesiP1JUS, certain characters of the asses are also to 

be seen in the late Pliocene genus. It would appear, therefore, that 

Plesippus £~presents the parent stock from which may have descended the 

three major divisions of the modern horses. According to. this postulate, 

the ass and zebra have undergone less modirication than the horse, and 

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

or early Pleistocene. 



Note on a Large Variant of Equus occidentalis and the Status of 
Equus pac if'i~us 

In the coliections of the University of' Oalit'ornia are several 
\ 

isolated permanent and deciduous upper cheek-teeth, noteworthy because 

of their large size. No less than four individuals are represented in 

this collection, and from it a composite right cheek-tooth series has 

been assembled. In addition to their large size (see table 36 ) , 

these teeth are remarkable in that the enamel pattern of the fossettes 

is somewhat more complicated than is usual by- the case in Eq,uus .2.2.2.!.-

dentalis. Two cheek-tooth series from Rancho La Brea, L. A. M. 

Nos. 3500-22 and 3500-R-5, agree very closely in size and outline of 

enamel pattern with the teeth in question. As is shown by table 36 , 

although the anteroposterior diameters of the McKittrick specimens 

usually exceed those trom Rancho La Brea, the transverse measurements 

of teeth from the two localities are approximately equal. Comparison 

oi' 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 species, and according to the views of this author (op. cit. 

PP• 102-103) the large teeth in both the Rancho La Brea and McKittrick 

collections should be referred to distinct species. However, in the 

writer's opinion there is less justification for this view than for 

the assumption that they merely represent large end members of the 

Equus oacidentalis group. 
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A cast of' the type of Equus pacificus, a P3, in the collections 

,ot the California Institute measures 34 mm. in anteroposterior diameter 

- and 32 mm.. in transverse. As will be seen from 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 enarq.el pattern, it must. be noted that the tYPe does 

not_ subst.antiate this view. Therefore, it seems advisable to consider 
\ 

Equus pacificus as a synonym of Equus occidentalis. AS a matter of 

fact this was actually done by L&idy (1873; P• 332) but at a later time 

Gidley (1go1, PP• 116•118) re-instated!• pacificus, largely upon char-

aoters of referred material from Fossil Lake. The large teeth with 

complicated enamel pattern -from this locality referred by Gidley to 

Equus pacificus possess few characters other than size to substantiate 

the reference. Since the large teeth from the tar )?its equal the 

latter in size, but in enamel pattern are very similar to!• occiden­

tali.s, from the writer's point of view it seems best to regard!• paoi-

ficus as invalid, and to regard the status of the Fossil Lake materials 

as an open ,question. It may be that the latter are also referable to 

!• occidentalis, but are more probably to be referred to a new or some 
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previously described species, other than Equus occidentalis (!• pacificus}. 

TAB!E 34- Measurements (in millimeters} of skull and mandible of' Eg.uus 
occidentalis 

Skull :l856a :l86lb :1859c :l857d :l855e 
Length from anterior end of premaxillar-. 
ies to posterior end of condyles 575 5_80 . ' 535ap . 
~ngth from anterior end of premaxillar-
1es to inferior margin of foramen ma~um 546 556 507a;e 
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TABLE 34- Continued 

, Skull :l856a :l86lb :l859c :1857d :l855e 
Length from anterior end of premaxillar-
ies to a line connecting anterior 
border of second u~per Eremolars 
Length from anterior end of premax-
illaries to a line connecting posterior: 
border of last U;E.Eer molars 
Length from anterior end of premax- . . 
illaries to a line connecting anterior .. . 
border of orbits 
Length from anterior end of premax~ 
illaries to a line connecting posterior: 
borders of orbits 

Least width across rostrum. 
Wid.th of skull on maxillary ridge 
at maxillo-malar suture 
Greatest width across posterior border 
of orbits 
Width between outer sides of second 
ul?~er ;eremolars 
Width between,outer sides of last upper: 
molars- . . 
Greatest anteroposterior diameter of 
orbit.a 
Height of oaoiput above base of 
ooo1Eital condyles . . 
Least width ot oociput below superior 
crest 

Mandible 
G:reatest anteroposterior diameter meas•: 
ured along one ramus 
A:nteroposterior diameter of symphysis 
Least width of sY;lllPhlseal region 
Height measured below anterior end of 
P'imeasured normal to inferior border : 
Height below anterior end of l\lfi meas­
ured normal to upper border 

ap Indicates approximate measurement 

161 

335 

. . 
369 

. . 
426 

68 

190 

224 

108 

l34a12: 

60 

115 

66 

148 153 

340 330ap: 

: 
336ap: 334 

.. . . 
68 

183 

107 109 . . 
l22a;£!: 116 

. 71 -!.-..--.-

. • 

. • 

201 

116 

132 

l34ap 

327ap 

325ap 

393ap 

180 

l05a;e 

ll4a;£! 

65 

127a:2 

62a~ 

427 

80ap 

46 

65 

100 

a Young adult, M3 in function; inner enamel ring of Il still present 
b Individual Of about the same age as above 
c Young individual, M3 just emerging 
d Old individual, all-teeth well worn 
e Young adult, M3 just coming into use .,... 

All specimens in the colleations of the California Institute of Technology 



T.ABLE 35- Measurements (in millimeters) of permanent dentition of 
Equus occidentalis 

Upper Dentition 
Length of upper molar-premolar 
::;ieries 
Length of upper premolar series 

l857a 

192 
. . . 

l856b l86lc l855d 

180 184 190 

without Pl 102 100 100 102 
Length of upper molar series 89 80 83 87 
P!_, anteroposterior diameter 39 37 .3 · 40~ 39 
P2, transverse diameter 27.5 27 28 27.8 
P2, length of protocone . : 8.5 9.7 11.9 11.4 
P3, anteroposterior diameter 31.7 32.6 29.6 32 
P!, transverse diameter 51.2 30 30 29.6 
P3, length o+ protocone •·: 13 ).3.8 14 : 14 
P_!, anteroposterior diameter 30 30 29.5 32 
P,!, transverse diameter 30.2 27.a 28.5 28 
P!, length of protocone 13.l : 14:.5 : 1'1. 2 : 15 
~' anteroposterior diameter 28.l 25.2 : 26 27 
~' transverse diameter 30.7 28.2 27.8 27 
Ml, length of protocone : 12.6 : 13 . : 14 l~.8 

M2, anteroposterior diameter 27.8 27.5 27.2 29 
:b.@9 transverse diameter 27 27 .a 26 27 
M_!, length of protocone 12.8 15 15.8 15 

M!' anteroposterior diameter 30 26.8 26 : 27 
M5, transverse diameter 23.2 20.2 19.6 22 

l859e 

192 

104 
88 

26.5 
10.8 

: 33 
28 

: 14 
29.7 
26 
10.5 
29 
29 
15 
30 
27 

: 15 

M3, length o_!..-;;..p_ro_t_o_c_o_ne~~--~-----1_4~~---14 _______ 1_3 ______ 1_5 __ ~:~------

Lower Dentition 
Length of lower molar series 83 

.Length of lower premolar series 99 

I™ 
P2, transverse diameter 
P2, anteroRosterior diameter 34.2 

-P3, anteroposterior diameter Sl 
P3, transverse diameter 17.8 
P4, anteroposterior diameter ! 33 
P4, transverse diameter 15.8 : 

M°l, anteroposterior diameter 
Ml, transverse diameter 16.2 
M2, anteroposterior diameter : 28.5 
Mi, transverse diameter 15.5 
M3, anteroposterior diameter 25 
M5, transverse diameter ll.2 
For system of measurements see Merriam {op. cit., p. 409, 1913). 

a Old individual, all teeth well worn 
b Young adult, M3 in function; inner enamel ring of Il still present 
o Individual approximately of the same age as b 

' d Young adult, M3 just coming in to use 
' e Young individual, M~ just emerging 
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All specimens in the collections of the California Institute of Technology 



TAB.IE 36- Measurements (in millimeters) ot iarge variation of 
Equus occidentalis 

McKittrick ~ · Rancho. La Brea 
Permanent Dentition 33101 33101 :3500-22•:3500-R-5~ 

P!~ anteroposterior diameter 41 40 
P2, transverse diameter 00 00 
P!, anteroposterior diameter 34 34 29 32 
:P3, transverse diameter 33.4 33 32•5 29.8 
P!,, e.nteroposterior diameter 32.5 31.2 31 
P!,, transverse diameter 32.8 32.8 31.8 
M]:., e.nteropostertor diameter 34,;5 26.5 29 
Ml _, transve~se diameter 29.8 29 28.3 
M2 _, anteroposterior diameter 36.4 28 28 
M_!, transverse diameter 31 00.5 27 
M!, anteroposterior diameter 32 31.5 28 
M3, transverse diameter 26 .. 27 20.5 
Mille Dentition 33101 ;3500-27*:3500-32* 

Dp2, anteroposterior diameter 47 47.4 
Dp2; transverse diameter 26 26 -
D.P!t anteroposterior diameter 35.5 32.5 32.5 
Dp3, transverse diameter 28.5 26 27 -Dp,i, anteroposterior diameter 38.6 36 36 
Dp_i, transverse diameter 29.5 26 25.5 

* Los .Angeles Museum Collection 
/ 

TABLE 37- Measurements (in millimeters) ot milk dentition of 
Equus occidentalis 

MaKittrick Rancho La Brea 
Upper Dentition l860a l868b u.c.200990: 19834d 

Dn2, anteroposterior - 50 48 diameter . 45.5 . . 
Ikrl!t transverse diameter 22.a 20.5 24.6 24.8 
nn!, anteroposterior 
diameter 36.4 34.8 34 33 
J)u3, transverse diameter . 23.7 21.5 26 26.5 .. 
Dn.4, anteroposterior - . 37 36.5 38 36.2 diameter . . 
. J)u4~ transverse diameter 21.4 21.0 24.5 . 26.2 . 

. -
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TABLE 37- Continued 

Lower.Dentition e: t:U.C.2107(3g:l0035h 
D:n!', anteroposterior 
diameter 

38.6 39.2 : 40 39.8 

:om2, transverse diameter 
nn5, anteroposterior 
diameter 
Dn5, transverse diameter 
D:n4, anteroposterior 
diameter 
D:n4, transverse diameter 

a Ml just emerging 
b MT not yet emerging 
c Mi just emerging 

14 

14 

42 
13.2 

d MT erupting 
e All molars very slightly worn 

. .. 

14 

35.5 
13.8 

39.8 
12 

t A~roxima.tely in same stage of wear as e 
g Ml showing first traces of wear 
h MI in function,. Mi erupting 

ELEPHANTIDAE 

. 
. . 

14.2 

34 
14.5 

37.2 

12.9 

14.6 

34.9 
l6e2 

34.6 
15.9 

Representatives of this family are rare at McKittrick and consist 

of only fragmentary remains, which apparently are to be referred to 
\ 

Parelephas columbi. There is no evidence that the species .Archidiskodon 

imperator existed in the McKittrick area ~uring 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 T~chnology by a single last upper molar, No. 2125. There 

are on. the average ~even enamel plates in a on.e hundred millimeter line. 

171. 



172. 

This appe.ars to be too many for .Archidiskodon imperator, and is o:f 

the right order of.magnitude for Parelephas oolumbi. The maximum length 

Of this tooth is approximately 240 mm.; the greatest width is 78 mm. 

MASTODONTIDAE 

.As at Rancho La Brea, only one species, Mastodon~ is re-

corded from the McKittrick tar seeps. 

Mastodon raki Frick 

This species seem.s to be represented in the collections ot the 

University of California by a fragment of upper tusk, No. 53118; a 

right mandibular ramus containing Mr and M2, No. 33117; a fragment of 

left mandibular ramus containing Ml and M2, No. 33116; a left M5, 

No. 33115; a deeply worn Ml, No. 33119; a fragment of mandibular ramus 

containing npi, Dpi and Dpi', No. 22120; .and a tew isolated foot ele-

. ments in addition to an almost complete foot. 

The upper tusk is too fragmentary to furnish much information 

other than that this element must have been large, and see.ma to have 

possessed a gentle upward curvature. 

Ramus No. 33117 is broken at the sympb.yseal end, and it is im-

possible to discover whether lower tusks were present or not. Tho 

symphyseal trough is likewise imperfectly preserved, but this teature 

seams.__ to have been much the same as in M. americanus and M· raki. - --
Ml shows a well developed cingulum around the entire tooth, 

except for the internal border, where the enamel is too broken to 



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 

cingulum is especially well deve~ped. The outer cusps 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 than those on the outer ones. The sulcus between the 

lophs is quite acute. The lophs are very high (see table 36). 

M3possesses four fully developed transverse crests, with the 

fifth partially formed, and a 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 in M2, the second and 

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

The sulcus between the lophs is quite aeute, and is shaped much as in 
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Mastodon acutidens (Osborn, 1936, PP• 696-697). However, the McKittrick 

specimen does not possess the knife-like grinding surface of Osborn's 

species. There appears to be a deposit of cement in the valleys, which 

is especially thick in the first two anterior depressions. This tooth 

is ~elativeJ.y long and narrow (see table 38), for the index is only 

43 as compared with 64 for the American mastodon (Osborn, 1936, PP• 

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

with Mastodon raki (Frick, 1933, P• 6~). Since the index of this tooth -----
and presence of cement in the valleys are the two principal characters 

of Mastodon rak;t, it seem& necessary to refer the McYi.ittrick material to 

Frick's species. 

M.! is too deeply worn to show much more than that this tooth 



was three"".'lophed, and possessed the same shape as the corresponding 

tooth of M. americanus. - . 

The ridge formula of the deciduous teeth agrees with that of 

the .American mastodon as determined by Osborn (1936, P• 142). Dp2 is 

small with two ridge crests and is bilophodont. Dp3 is larger than Dp2, 

is bilophodont, and each loph carries two crests. In addition, this 

tooth possesses a large talon. Dp4 is not well preserved, but as in 

!• americanus this tooth is larger than DpS, and is trilophodont. 

In summary, it can be said that although the McKittrick mastodon 

in some respects agrees closely with M. acutidens and.M,. ameriaanus, 

there does not seem to be sufficient reason for referring the material 

to any species other than M• ~· Since Frick's species was obtained 

from deposits of Hot Springs, New Mexico, which are presumably of late 

Pleistocene age, very little chronological significance is to be 

· attached to the specific reference of the McKittrick mastodon. 

TABLE 38- Measurements (in millimeters) of dentition of Mastodon 
£!!£!. 

u.c. 33120 
D,pS, anteropoaterior diameter 29.4 
-/ 

2$ .D,p2, transverse diameter . • 
np3, anteroposterior diameter 48.7 
nai', transverse diameter . 36 • 
p,p!, anteroposterior diameter 60ap 

u.o. 33116 
MI, anterqposterior diameter 93.2 
MI, transverse diameter 70 
M'i, anteroposterior diameter 117 
MS~ transverse diameter 76 
M2, height of middle . loph 44.2 

u.c. 33115 
antero osterior diameter 163 

M ; . transverse diameter at third loph 74•2 
Jt.5', height of second loph (exolusive of . . 47.5 . oement . 

ap Indicates approximate measurement 
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RODENT IA. 

As mentioned on page 65 , representatives of this order are re-

lativeJ.y more abundant at :McKittrick than at Rancho La Brea. Further-

more, the latter assemblage is reputed to include extinct species, but 

the McKittrick collection seems to consist entirely of living forms. 

The difference may indicate that the McKittrick rodent fauna is largely 

post-Pleistocene in age, and this conclusion seems to be substantiated 

by the tentative d~termination that the rodent assemblage indicates 

arid conditions. As noted on page 34 , however, material in all con-

ditions of preservation is included in the rodent assemblage, and it 

seems very improbable that all specimens of this order are of Recent age. 

In contrast to the relatively large proportion of extinct spe-

cies and subspecies listed :from Rancho La B:rea, the McKittrick rodent 

~ssemblage appears to be considerably later in time. While, as men-

tioned on page 74, a slight time difference may exist between the two 

localities, the discrepancies in the rodent faunas are too great to be 

attributed entirely to this cause. A revision of the Rancho La Brea 
/ 

rodents is beyond the scope of this work, but it is the writer's opinion 

that many of the extinct types listed from the IJJs .Angeles locality are 

founded on inadequate material. 

SCIURID.AE 

McKittrick is somewhat richer than Rancho La Brea in representa-

tives of this family, :for in addition to Otospermo~hilis grammurus which 

is common to both localities, the San Joaquin Valley occurrence includes 



a species_ of antelope ground squirrel Ammospermophilis ct. nelsoni, 

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

is particularly abundant at McKittrick, however.· 

Otospermophilis cf. gramm.urus (Say} 

A right and a left mandibular ram.us in the collections of the 

California Institute of Technology are referred to this .species. 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, OtosRermophilis. The size and tooth pattern 

of both specimens is very close to that of Otospermophilis grammurus 

grammurus, but the fragmentary nature of the remains advises a compari­

son rather than an identification with that form. 

Ammospermophilis cf. nelsoni ( C. H. Merriam) 

No satisfaatory criteria for differentiating .Ammospermophilis 

f1"9m Callos;permophilis are to be found in the literature. An examina­

tion of skulls and mandibles of living forms indicates that CallosRer­

mophilis possesses a larger P3 and somewhat higher cusped teeth than 

does Atnmospermophilis; while in the lower jaw P! of the latter is more 

nearly triangular 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 

admitted that the above oriteria were not tested by examination 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 McKittrick area are concerned. 

It is interesting to note that if these criteria are correct, Callo­

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

~errnophilis. The latter resembles the tree squirrel, Sciurus, much 

more closely than its habits might iead one to suspect • 

. The material in the collections of the California Institute of 

Technology, which consists of nine" right and nine left mandibular ram1, 

is evidently to be referred to .Ammosperrnophilis, and insofar as size 

and tooth-pattern is concerned appears to be quite close to the species 

A. nelsoni which still lives in the McKittrick area. .A fragmentary 

left maxillary containing P! and the first two upper molars is also 

referred to this species. 

GEOMYID.AE 

As at Rancho La Brea only one species of gopher is recognized 

at McKittrick. The McKittrick material has been studied by joseph Grin­

nell of the Museum of Vertebrate Zoology at the University of California. 

No detailed descriptions of the material are available• 

Thomomys bottae bottae (Eydoux and Gervais) 

The material 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 

grovith, and there thus appears to be little reason for considering more 



than one species to be represented in the collection. 

EET.EROMYIDAE 

Only two species of this family occur at McKittrick: Dipodo.m,zs 

near ingens and Perognathus of. inornatus. ·The great abundance of 

representatives of Dipodom;ys points to environmental conditions similar 

to those prevailing in the area today, but there seems to be some 

reason for considering most of the heteromyida 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 

corresponding element from the right side, and 51 more or less complete 

skulls • 

• itocording 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 Dipodom;ys the bullae do not extend 

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

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

considerably smaller than in most individuals of the Dipodomys iniSens 

group, agrees in these characters with the genus Dipodomys. No othe~ 

characters can be found which separate the McKittrick material from 
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this genus, for the variation in size oan usually' be correlated with 

stage ot individual growth. In all charaoters the average of the speoi• 

mens is close to Dipodo.mys ingens, but since few apeoitio oharacters are 

exhibited by the materi~l it is not possible to identity positively the 

McKittrick kangaroo rat with the above s1>ecies. 

Sinoe variation in size is quite marked in the McKittrick speci­

mens, it is impossible to give in a limited spaoe a table which would. 

adequately express the average proportions. In all measurements, how­

ever, the material averages close to those of Dipodomys ingens. 

Perognathus ct. inornatus a. H. Merriam 

This genus has been identified by the wing-like outward inflec­

tion of the descending process of the ramua. The .material in the 

collections of the California Institute of Technology consists of nine 

rather imperfect mandibular rami, none ot which possesses the full com­

pliment of teeth. Few, it any, specific characters are shown by this 

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

natus. a form which still inhabits the McKittrick area. 

ORIOETID.AE 

Separation ot genera of this group is a difficult task. Much 

of the McKittrick orioetid material has lost all diagnostic characters, 

and must remain indeterminate. It seems reasonably' certain, however, 

that all five of the Rancho La Brea cricetine genera: Onyohomys, 

.Reithrodontomys, Peromysous, Neotoma, and Miorotus are present in the 

MeKittrick collection. 



Onychomys? s:p. 

According to Wilson (p. 71} this genus is distinguished from 

Peromyscus by the following charact.ers: in the mandible the coronoid 

process is better developed in Ony-chomys, while in the grasshop:per­

mouse the ascending ramus makes a somewhat greater angle with the 

alveolar portion of the jaw than in Peromyscus. 

Following the same author, Onychomys is distinguished from 

Reithrodontomys by character of the descending process of the ranru.s. 
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In Reithrodontomys this portion of the ramus is bent into a more nearly 

\ horizontal position than in o,n,vc~Offil!, and the extreme edge is twisted 

upward, leaving a depression. Furthermore, in Onychomys the coronoid 

process is less strongly developed than in the grasshopper-mouse. 

It would appear, therefore, that the only OnychoJ!lYs-like speci­

men in 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 approximately the same size as a 

mandibular ramus from Carpinteria tentatively referred to the grasshopper­

mouse. As noted by Wilson (p. 72) , the Carpinteria material is of rela­

tive.ly large size, but is Within the range Of Variation Of OnzchO!IIY:S 

torridus and .Q.• torridus ramona. Some of the mandibular rarni which 

lack the descending rarnus, and are tentatively referred to Peromyscus, 

may actually represent the genus on.rchoniys. 

Reithrodontomys? sp. 

Characters separating this genus from Onychomys have been listed 

in the preceding section. With regard to the mandible Wilson (P• ?3) 
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quotes from Howell: 

ttI)escending process of mandible a broad flattened plate, 

strongly inflected inward, the lower portion twisted into a nearly 

horizontal position and the inner margin raised, leaving a distinct 

depression in the ranms •••• " 

Wilson also states that the upper incisors of Reithrodontos;y:s 

are grooved. 
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There are in the collections of the California Institute four 

imperfect mandibular ram.i, one of which contains Pi. All lack the 

descending process of the ramus, but by their very small size they 

seem referable to the harvest-mouse. While the specimens may be merely 

immature forms of Peros;y:scus, the presence of ntunerous, very small 

grooved upper incisors in the collection of detached teeth seems to 

verify the presence of Reithrodontomys in the McKittrick rodent collec­

tion. Some of the small specimens tentatively referred to Peromyscus 

may actually belong to this group. 

Peromyscus at. californicus (Gambel) 

The material in the California Institute collections consists 

ot approximately 100 left mandibular rami and nearly 90 corresponding 

elements of the right side. .Apparently all stages of growth are rep­

resented by these individuals. As has been noted in preceding sections, 

however, it is possible that some of the smaller specimens are to be 

referred to either Reithrodontoi;ey:s 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 :l.rnpossible to state definitely 
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whether or not the two additional varieties of deer-mice, P. maniculatus 

gem'belii and R• boyleyii ro"Wley1, which also inh.a'bi t the lJieKi ttriok 

area, are present in the fossil assemblage. It seems probable that 
I 

they do occur in the collection. 

Neotom.a lepida gilva Rhoades 

The wood rat is represented in the collections 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 of California, who finds no difference between the tar pit 

material and the form still inhabiting the McKittrick area. 

Microtus californicus ct. aestuarinus R. Kellogg 

According to Kellogg (pp. 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!• eal.ii'ornicus pattern, but the anterior 

loop of Ml is orescentic. An internal lobe is usually present on the 

posterior triangle of M_!. The long terminal loop of 1'@. is variable 

in outline, and is usually crescentic, but somatiraes is strongly in-

dented by a notch. Internally the loop is notched by a deep reentrant 

angle. 

The mandible is robust, and heavier than in M. oalifornicus. 
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The lower-molars are similar in pattern to those in other members of 

the genus, excepting that the posterior transverse loops are propor-

tionally wider. 

The material referred t~ this subspecies in the collections of 

the California Institute consists of 35 left mandibular rami, an almost 

equal number of the porresponding element from the right side, two 

nearly complete skulls, and several fragmentary skulls. The mandibles 

are often noteworthy for their size, for they occasionally exceed the 

average of !• .2.• aestuarinus in this respect. 

According to Kellogg (p. 1) this race of meadow mouse is semi• 

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

LEPORID.AE 

As at Rancho La Brea the McKittrick lagomorph assemblage is 

made up of _the jack rabbit, Lepus californious, the cotton-tail, SY;lVi­

lagus auduboni, and the brush-rabbit, Sylvilagus baohmani~ .According 

to Dice (1925, PP• 126-129) the cotton-tail and jack rabbit from 

Rancho La Brea are to be referred to extinct subspecies. The subspecies 

of the McKittrick lagomorphs still inhabit the San Joaquin Valley-. 

The leporids present many diffic.Ulties to the palaeontologist, 

and many questions which concern the McKittrick forms have not been 

entirely settled. Dice (op. cit., PP• 128-129• 1925) states that 

Sylvilagus bachmani can uSU.all,y be distinguished from Sylvilagu.s ~­

~by relative size of skull, and complication of the enamel pattern 



of the cheek-teeth. The latter is stated to be larger in size than 

the brush-rabbit, and is supposed to possess a more complicated enamel 

pattern. Due to difficulty in fixing the age of an individual, these . 

criteria are not very useful when dealing with a relatively small ser­

ies •. In addition, the McKittrick collection contains several specimens, 

which while apparently adult and of approximately the same size as the 

brush-rabbit possess a rather complicated enamel pattern; while a 

number of adult specimens of a size common to Sylvilagp.s auduboni show 

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

make a satisfactory specific determination of each and every individual. 

It would appear, however, that the jack rabbit, the cotton-tail, and 

brush-rabbit are all represented in the McKittrick fauna. 

As in the case of the rodents, it appears that a large propor­

tion of the Tu~Kittrick 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 mammals. The peculiar mode 

of occurrence ot much of the McKittriak rabbit material (see page aa» 

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

~pus californicus Gray 

No less than 41 individuals are represented by a series of .left 

mandibular rami 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 mRterial cannot be distinguished from Lepus ~­

fornious richardaoni, which inhabits the San joaquin Valley at the 
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present time. A few of the mandibles show a rather straight horizontal 

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

pond to Lepus oalifornicus orthognathUs from Rancho La Brea, and it is 

possible that two races of jack rabbit are present in the McKittrick 

fauna. On the other hand, when it is remembered that Dice's subspecies 

(1925, PP• 126-127} is based on a single mandible, its validity seems 

doubttul. In any event, retention of.Dice's var:L~ty serves no useful 

purpose insofar as correlation and description of the two faunas are 

concerned, and in this paper Lepus oalifornicua orthog;nathus is oon­

sidered as identical with at least the straight-jawed McKi ttriok jack 

rabbits referred to Lepus californicus. In view of geographic separa­

tion, however, it seems probable that the McKittrick and Rancho La Brea 

forms belong to distinct subspecies, but until osteologioal differences 

between living varieties have been demonstrated no satisfactory separa­

tion can be made. 

In view of the difficulty in distinguishing young individuals of 

this species from the Sylvilagus group no table of measurements of the 

McKittrick leporids is given. 

Sylvilagus baohmani (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 enamel pattern of the 
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cheek-teeth is not always as complicated as is supposed to be the case 

with Sylvilagus bachmani. While the procedure is admittedly question­

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

the proper size range to s;rlvila@i.':S bachrr1ani regardless of the degree 

of complication shown by the ene.mel pattern. 

Sylvilagus auduboni (Baird) 

The cotton-tail is apparently twice as abundant in the collec­

tions of the California Institute as is the brush-rabbit. 54 left mandi­

bular rami are referred to this form; in addition to a large number of 

the corresponding element frorn the right side; and several more or leas 

complete skulls. While there is consid.erable variation in complication 

of the enamel pattern of the cheek-teeth, both size and proportions of 

this material indicate a form not far removed from Sylvilagus auduboni. 

SORICIDAE 

The McKittrick fauna contains a species 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 ct. ornatus (C. H. Merriam) 

This form is represented in the collections of the California 

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



sents a rather young individual. This specimen lacks only P4 and M3. 

No. 2126 compares closely in size with No. 0152, a juvenile female in 

the Dickey collection of Recent .mammals. The only noteworthy ditrer­

ences between the McKittrick material and the Recent specimen are that 

in the former the horizontal ramus is somewhat lighter, while the teeth 

are a trifle larger. Since size is supposed to be a very constant 

character among these insectivores, it seems possible that the asphalt 

form. represents a new subspecies. 

The McKittrick 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 and in trifle shorter con­

dyles. 

In Sorex trowbridgii trowbrid~ii the lower middle incisors are 

somewhat shorter and project nearly straight forward, while in the 

McKittrick specimen these teeth are longer, and possess a distinct 

upward curvature along their anterior extremities. 

Sorex montereyensis ruontereyensis differs, among other characters 

from the McKittrick form, in its larger size. 

Sorex californicus californicus is smaller than either '1£ the 

McKittrick specimens; while Sorex trowbridgii humboltensis is much larger. 
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VF.sPERTILIONIDAE 

The McKittrick collection contains a single specimen of bat, 

' 
which as in the case of the shrew, may be Recent in age. Here again 

the supposition is impossible of proof. 

Antrozous pallidus pacificus c. H. Merriam 

A single right mandibular ramus, No. 2127, in the collections 

of the California Institute is the only specimen available. Although 

the horizontal ramus is slightly deeper below the cheek-teeth than is 

usual in the living species, there seem to be few, if any, other impor-

tant differences. P3 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. P4 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 McKittrick specimen in characters of the last 

lower premolar. Since no other differences between the fossil and 

living form could be found, the McKittrick specimen has been referred 

to .Antrozous pallidus pacificus, a race which still inhabits the 

mountains bordering the San joaquin Valley. 
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No attempt to cover the extensive literature dealing with 

the southern California tar pit faunas has been made. References to 

McKittrick are reasonably complete, but for a more comprehensive 

bibliography of' Rancho La. Brea the work of Stock (1930) should be 

consulted. 
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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. 
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l - MoKittriak 

2 - Rancho La Brea 

3 - Palos Verdes (Upper San Pedro beds) 

4 - Carpinteria 

5 - Hawver Cave 

6 - Potter Creek Cave 

? - Samwel Cave 
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PLATE 2 

Views of the McKittrick fossil quarry. 



Figure 1 - View of the fossil quarry at 

McKittrick during an early stage of excavation. 

Figure 2 - View of the fossil quarry at a later 

stage of excavation showing one of the larger 

asphalt-filled pipes. 






