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LUNDELIUS—CUEVA QUEBRADA FAUNA

A LATE PLEISTOCENE MAMMALIAN FAUNA FROM CUEVA 457
QUEBRADA, VAL VERDE COUNTY, TEXAS

ErNEST L. LUNDELIUS, JR.

ABSTRACT

Deposits from Cueva Quebrada, Val Verde County, Texas,
contain 2 mammalian fauna consisting of chiropterans, Spilogale
sp., Mephitis mephitis, Canis sp., Urocyon cinereoargenteus, Bas-
sariscus cf. astutus, Arctodus simus, Ammospermophilus in-
terpres, Thomomys bottae, Pappageomys castanops, Perognathus
sp., Baiomys taylori, Onychomys leucogaster, Peromyscus sp.,
Neotoma sp., Sylvilagus sp., Lepus cf. californicus, Equus cf.
scotti, Equus francisci, cf. Camelops, Navajoceros fricki, Stock-
oceros sp., and Bison sp.

Much of the bone is charred and extensively broken. Only five

specimens show damage that can be readily attributed to car-
nivore activity. Both spiral and rectilinear fractures are present.
Although few cut marks were seen on the bones, the general
breakage pattern is consistent with human activity.

The fauna has only one extant species, Baiomys taylori, that
is not found in the Amistad area today. It suggests a more humid
climate at the time of accumulation of the deposits.

The composition of the fauna indicates a late Pleistocene age
which is confirmed by three radiocarbon dates of 12,280 = 170
B.P., 13,920 + 210 B.P,, and 14,300 220 B.P.

INTRODUCTION

Cueva Quebrada is located on the north side of a
small tributary canyon to the Rio Grande River
about 2 mi north of the mouth of the Pecos River,
18 mi (28 km) west of Comstock, Val Verde County,
Texas, at 29°44'N by 101°24'W (Figs. 1, 2). It is
located immediately east of a large shelter known
as Conejo Shelter, the archaeology of which was
studied by Alexander (1974). The excavations in
Cueva Quebrada were done under the supervision
of Alexander in connection with the Texas Archae-
ological Salvage Project’s (TASP) contract with the
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MATERIALS AND METHODS

The cave was excavated as an archaeological site according to
standard archaeological methods. Provenience data on some of
the bones was kept in terms of precise horizontal grid coordinates
and depth below a datum. Other bone material was recorded only
from a given square and stratigraphic unit. All specimens were
scored for degree of burning—burned was defined as having ali
the organic material burned which left the bone light blue-gray
or white in color and often deformed; charred was defined as

National Park Service in the Amistad Reservoir. It
is recorded in the TASP files as 41 VV 162A.

The archaeological material found at this site was
negligible, but a considerable amount of faunal ma-
terial of Pleistocene age was recovered from the low-
er units. This material provides new information on

the Pleistocene fauna of southwest Texas. The con-

dition of the bones and their distribution in the cave
raises questions as to what were the agent(s) re-
sponsible for bringing the bones into the cave and
what caused the burning.
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ent; unburned B

blackened but with organic material still pres
th honzol

showed no evidence of scorching. All specimens wi
grid and vertical control were used to construct maps
aid of a computer mapping routine to determine any pattef
occurrence of burning and/or taxonomic units. -

The materials listed for each taxon are not necessarily al
imens of that taxon, but are those that are most ust.afu”'
tification. The detailed provenience of each specimem &
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STRATIGRAPHY

© Tlhe cave is small, measuring 30 ft by 15 ft with
) ¢ long axis oneqted north-south (Fig. 3). A num-
b::llt' zf tstrau.grlilphlc units were recognized (Fig. 4)
otes with descriptions of the i .
available. Layer I at the posed of whios
: top was composed of whi
limestone dust. It was i ofartofon
. completely devoid of
and bone. Layers II throu e
‘ gh IV were also
of limestone dust but w i oo of ore
ere various shades of gra
gﬁdl brqu presumably related to the arnoungt o)f,‘
dusetyLdlwde\c,l charcoal mixed with the limestone
- Layer V was a light yellow color. T i
] . The strati-
graphic layers were approximately horizontal btit
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Fig. 3.—Map of Cueva Quebrada showing the excavation areas. A-A' is the line of section shown in Fig. 4. One inch equals 6.3 cJ o
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AGE
The presence of several extinct taxa in the de- dates (Valastro et al., 1977, 1979). They ar :;‘ 13 2 o -
lows: £E ' f T N a
g5 ' " —
2§

Cueva Quebrada indicates a late Pleisto-

posits of
three radiocarbon

cene age. In addition there are
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TX-879 12,280 * 170 on charcoal from units I
and I1, 1.04~1.19 m below dgtum. A rom

TX-880 13,920 = 210 on one piece of wood fro
Unit IC, top of dark layer, 1.37 m below d;tum;
immediately above a broken femur of Equu

tti (TMM 41238-317). '

T)ic-§81(14,300 + 220 on one piece of wood1.18
m north of TMM 41238-317, 1.37 m below
datum.

These dates are consistent with the late Pleisto-
cene age indicated by the fauna. Two of the dzlltersci
TX-880 and TX-881, overlap at il.?f6 statn _[a}he

jati ignificantly different.
ations and are not signi
?1?1‘;11 TX-879, does not overlag the other two Aﬁ;
1.96 ;tandard deviations and is slightly younger.
tl.le dated samples are from levels that cgntgm abun}
dant bone and would seem to be good indicators o
the age of the bone.

TAPHONOMY

The fauna of Cueva Quebrada is not extens:‘/,cia,
iti bones and the sparse evi-
but the condition of the : ' o
i ent raise questions
dence of human 1nvolverr} duestions a5 10
nsible for bringing the
the agent or agents respo . ¢ the bones
i he bone is burned,
into the cave. Much of't ' ey
lost all organic materi
thoroughly as to have ‘ : rial and
i torted as is seen in
have been plastically dis :
to(;‘ the Bison bone from Bonfire Sheltergn tt}e sar:se
i ng, =
i i d Lorrain, 1968). urning, ¢
region (Dibble an e e
i i is usually thought of a
pecially in caves, 1s . | as Incicetine
ivi ted out by Dibble
human activity. As poin ; ' '
raine (1968) large accumulations of organic mgaht;r;:i
i ition may generate enou,
undergoing decomposi nough heat
i In contrast to the situ
to start combustion. ‘ . ot arae
there is evidence tha
Bonfire Shelter, where ‘ nat latee
] driven over the cliffa '
numbers of Bison were o e
i imum number of large
into the cave, the maximu e,
he bones from Cuev
mals represented by t ‘ . ueva Jue-
i i ly nine, which wou
brada is approximate . uid not seem
i nic material to initiate sp
to provide enough orga : tiate spon-
i here is also no evi
taneous combustion. T : : tnat
i introduced into the ca
all these animals were in v e
i trary, the genera
the same time. On the contrary eral Jack o
i i distribution of burn
articulation and the :
charred bone in the deposits suggests a number of
i ing. '
separate episodes of burni . -
I:Xn examination of the maps shodwmg t:;ul:-ﬁed
istributi d, charredand u
ntal distribution of burned, : .
f)zne for which there was precise data shoy;; lrlztlit:
i d or charred bones. The '
concentration of burne . e
ight indicati fincreased burning an
a slight indication o 1] charing
in the central part o .
of bones of Equus in . T ihe cave:
is i i ith the observation of E.
This is consistent with t
(personal communication) that there were no hearths
r fire pits. o
° The I;)ossibility that a packrat nes';l waiil lf:tltzi
i n agency shou
either by natural or huma '
overlooked. These nests are sornetlmzs vews‘leallligz
i i d diameter) and repre
up to 2 m in height an i
E:olr)lsiderable amount of fuel (Van Devender, per
sonal communication).

The agent or agents responsible fog1 b(ll'ing:g t{le
i t be identified certainly.
bones into the cave canno ' Bty
11 animals, such as ro "
The bones of the sma . :
probably were brought in by owls‘. ’tl‘“heO); ?)r:ngeznger:
ich i teristic s
nbroken, which is charac
arliliryt;(‘il from owl pellets. A number of thebbolt(les ;)f
i h as horse are not broken
the larger animals suc ‘ : R
dely dispersed an
the fragments were not wi 5
The skull of Arctodu.
ible to reassemble them. :
Evzsssgurned and then fractured but was founccil mta(i‘té
i brae of Arctodus we
horacic and lumbar verte ‘ .
Trltlfctul:(;ted a foot of Equus scotti was articulated,
:nd the pl,lalanges of a foot of Stockoceros were
iculated. |
anli/(;:ny of the breaks in the long bones s?o»\;l absp;:l
indicating breakage as fresh bones.
fracture pattern mdlcatlng‘ re K
1s show rectilinear
e of the horse metapodlg r
tsl?rr:s All of the skull material of horse, bison, and
, i i ken.
lope is extensively brq
an'tl"eheppostmortem alteration of bpnes by hurr::i:l:
and animals has recently been con51der.e§ byna ool
ber of people (Bonnichsen, 1973, 1 ?79, lia; n’d e
Haynes, 1980, 1983). Both expenmgnctiz} ne .
’ i i iteria that indica
ies have identified criteria dic
itc‘:ril damage to bones. When these cntemfl 3:;29
plied to the bones from Cueva Quebrilda, 2; gz o
to show features indicating carnivore an;( : A Lo
bones show what appear to be tooth mar] a.l
first phalanx (TMM 41238-322) has co.nlcfaces g
sions on both the anterior and pqsten?r wolf('
have the shape and size of the canine 0t v?/ere il
5A). Fragments of the surface bone the_lr i
into the depression are still present:.ns_zgo) i
end of a femur of E. scotti (TMM 41 238 i
a similar depression on the posteri o
below the head (Fig. 5B). These depr::lf r
ilar to puncture marks made by ;19\?;3. b 1), T
of a bison figured by Haynes ( 3 1;1 s
are also grooves that are U shape o
on the ball of the femur that resedus C
duced by carnivore teeth. If Arcto

ber of isolated teeth.
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vore as Kurtén (1967) suggests, it is possible that
the depressions on the horse phalanx and femur
were made by the carnassials of that animal. The
protoconid of the M, is approximately the right size
and shape.
Two horse tibias (TMM 41238-152, 412) show
damage resembling that reported by Haynes (1 980,
1983) to the tibias of moose by wolves (Fig. 5). In
one (TMM 41238-152), the cnemial crest and the
anterior part of the proximal articular surfaces are
removed. The other (TMM 41238-412) lacks the
proximal end, and the posterior part of the distal
end is removed. No grooves that might have been
made by carnivore teeth are visible on these two
bones.

The distal end of a humerus of Stockoceros has a
large hole in the epicondylar area and a deep conical
depression on the inside of the media] wall of the
epicondylar fossa. This latter depression seems to
have been made by a more slender tooth than the
one that made the depressions in the other two bones,
This suggests that more than one carnivore was in-
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volved in chewin

g the bones, Although Arctodys is
the only carnivo

re represented by skeletal material
in the cave deposits that is large enough to have

made the large depressions, the late Pleistocene fay-
na included large canids (Canis lupus and Canis
dirus) which were widespread in North America and
were almost certainly members of the fauna of the
Amistad region. There is no Buarantee that any of
these predators were responsible for bringing the
animals into the cave, but they could have scav-
enged the carcasses found there.

All the bones were exami
ticularly near the ends, that
butchering activity. Only on
imal end of the horse femur
three linear V shaped groove
on bones known to have be
5C). Thus the breakage pat
ations and the burning,
animals were responsibl

dition of the bones in t

ned for cut marks, par-
might indicate human
€ was found. The prox-
(TMM 41238-290) has
s that resemble grooves
€n made by tools (Fig.
tern, the surface alter-
suggest that both man and

e for the presence and con-
he cave,
4

ENVIRONMENTAL INTERPRETATION

The Pleistocene fauna from Cueva Quebrada has
only a few extant taxa that are useful in a paleoeco-
logical analysis. The relatively poor representation
of the smaller animals of the fauna has made species
identification difficult for many taxa. Most of the
extant taxa have a wide distribution in the southwest
today and are still living in Val Verde County. One
exception is Baiomys taylori which is now found in

more mesic areas to the east in Texas and at higher
elevations to the south in Mexico.

The extinct fauna, with two species of horse, an
antilocaprid, and Bison, Suggests prevalence of open
country, grasslands or savannah, on the uplands.
The canyons, as now, probably supported brushy

vegetation and provided habitats for many non-
grassland and savannah species.

SPECIES ACCOUNTS

Class Mammalia
Order Chiroptera

Material —aAp incomplete rostrum (TMM 4] 238-476); a num-

Discuss[on.—The bat materia] is inadequate for

reliable identification.

Order Carnivora
Family Mustelidae

: is widely distributed in
Spilogale sp. is usually found in ro
(Schmidly, 1977).

Description.—The alveoli for all the post incisor
are present. The alveoli for the M 1 show clearly
18 tooth had two small lateral roots under the

midpoint of the tooth. This di
comparable sized s
M, has only one ve
side. The horizont
surface of the bo
from a young an
gracilisand S. py
of the material reported here.

Material.—Left mandib
lus for M, (TMM 41238-17 th roots
of P,, M, (TMM 41238-406).

stinguishes it from
pecies of Mustelg in which the
ry small median root on the labial
al ramus is very shallow and the
ne is spongy indicating that it is
imal. The distinction between S.
torius cannot be made on the basis
Discussion. —The spotted skunk Spilogale graciljs
Trans-Pecos Texas where it
cky and brushy conditions

Mephitis mephitis (Schreber)

ular ramus with M 1, Toots of P, alveo-
8); left mandibular ramus wi
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Table 1.—Dental and mandibular measurements of fossil and Recent specimens of Urocyon cinereoargenteus and Vulp

Length Length Anterior width
M,

P, M,

NO. 8 1984
es macrotis. Y
of Mustela vison ;
. on 1s the sa ;
Depth mandibl ; me si
Posterior width Lengltrxdtalonid Lclclgxh g?!mir:l::gtlhe rnscus and also has a proximalzeratl's ﬂ;at of Bassa-
: M extends . articular facet
posteriorly onto the dorsal surface oft?}? \
e

1

M,
calcaneal tuber but the form

Specimen

Urocyon cinereoargenteus

Cueva Quebrada
TMM 41238-252 7.2 - - - - - 12.7
TMM 41238-366 - 115 5.5 5.3 4.5 6.1 12.4 is concave in Bassarisens qe o
Recent VIS VEX 1
M-1662 7.5 11.6 4.7 4.8 4.7 6.2 11.3 abon and the anterior portion of the fn Mustela
M-998 7.1 13.1 4.9 5.0 47 6.3 10.9 ruptly turned ventrally as in 5 _acet 1s not
. , . : : : . . The calcanei of the ausariscus astutus
M-2063 7.7 11.4 4.9 4.4 4.2 6.6 1.6 distineus S€ two animals can be f;
M-3453 6.9 12.6 4.8 5.1 5.0 6.7 10.7 tinguished by the relatively longer urther
M-4822 7.3 12.3 5.3 5.3 48 7.4 12.1 articular facet length in B astutus Thpré-proxlmal
. . i
Vulpes macrotis :?;tely one of the half tota] length Ofthes lslaPDI'OX-
M-1200 7.7 12.2 4.5 4.2 3.8 - 113 11 5. astutus and one third the total calc o
M-1412 7.7 118 4.7 4.1 3.6 5.1 10.5 In M. vison. In all these charact aneum length
M-1269 7.7 1.7 4.5 4.1 3.3 5.6 10.6 from Cueva Quebrada resemp] cters the specimen
M-1910 8.4 12.6 4.8 4.5 3.4 5.6 11.8 Discussion. — Bassariscys astzjuB' astutus.
tributed i . s 18 widely dis-
of Cueva gze;as today and is present in the vii,:igilts
cbrada. Dalquest et al. (1 969) have nm_y

Description.—The M, of TMM 41238-178 is
deeply worn especially on the lingual side where the
wear extends below the enamel. The trigonid is long-
er than the talonid and the talonid is relatively nar-
row as in Mephitis and in contrast to Conepatus in
which the talonid is longer than the trigonid and is
very much wider than the trigonid. Specimen TMM
41238-406 has the crown of M, and P, broken away.
It is assigned to M. mephitis on the basis of size and

the presence of well developed lateral roots under
the center of M,. Mustela vison, which has an M,
slightly smaller than that of M. mephitis, has a very
small central root only on the labial side.
Discussion.— Mephitis mephitis is present today

in the vicinity of Cueva Quebrada. It occupies a

wide variety of habitats in Trans-Pecos Texas but

is least common in rough rocky terrain (Schmidly,

1977).
Family Canidae
Canis sp.

Material. —One first phalanx (TMM 41238-201).

Description.—The phalanx is similar in size and
proportions to those of living specimens of Canis
latrans which is common in Val Verde County to-
day.

Urocyon cinereoargenteus (Schreber)

Material. —Part of a left horizontal ramus with part of Py, P,
alveoli for P,, P, and M, (TMM 41238-252); part of a right
horizontal ramus with M,, M, alveoli for P, and M, (TMM

41238-366).

Description.—The specimens from Cueva Que-
brada are similar to U. cinereoargenteus in both size
and morphology. The cuspule directly posterior to
the main cusp of the P, is relatively larger than that
of Vulpes macrotis. The talonid of the M, is broad
and has equidimensional entoconid and hypoconid,
whereas in V. macrotis the hypoconid is larger than
the entoconid and the talonid is relatively narrower
and shorter (Table 1). The size of the P, and the

depth of the mandible are closer to the correspond-
ing dimensions of U. cinereoargenteus than to Vulpes
vulpes, which is larger, or to V. macrotis which is

Cavern, Burnet C
] ount
These authors haye nty, Texas (Semken, 1961).

smaller.
Discussion.— Urocyon cinereoargenteus is wide-

spread in Texas today including the Trans-Pecos
region where it is usually found in rocky areas in
association with pinyon-juniper forests (Schmidly
1977).
yons. T ; .
E dWard:Ezt::ua;ops were surely present on the
today and yet B“ uring the Pleistocene as they ar
Yet Bassariscus was apparently absent )

Family Procyonidae
Bassariscus cf. astutus (Lichtenstein)
Material.—Left calcaneum (TMM 41238-560).
Description.—The calcaneum of Bassariscus 158 Family Ursidae
12
Arctodus simus (Cope)

distinguishable from those of similar sized anif
d Materia]
] -—Skull (TMM 41238-72); ten thoracic and lumbar

such as Mephitis, Conepatus, Spilogale, and 48 3
tela vison on the basis of both size and morpholoE fiebrae (TvM 41238-249); right f;
s emur (TMM 41238-347)

It is smaller than the corresponding bone in M epl
and Conepatus and is larger than that of ._S'Pll 21
The proximal articular facet extends posterlorl /-
the dorsal surface of the calcaneal tuber, Wi
not the case in any of the skunks. The calcar

Descripzion T

B - he Arctodys material fi

ther A(rljzolas’ being d.escribed and comIr)g::edCl:\?'vlal1

S andLﬁ] material .by Kurtén, Lundelius ailtd

. Ay e reader. 1s referred to that pa ’ f
information, The skull is fairl){) ii)n(l)r
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Ordfer Rodentia
Family Sciuridae
4 o
mmospermophilys interpres (Merriarn)

Material. —Left y
. . pper mol
right M (TMM 4123, 751, ar (M" or M2) (TMM 4123873,




SPECIAL PUBLICATION

3 Ay

] m.,l""l""l"”||||||2||"|l |3

llllI[llIl]llllllllll‘lllllll|ILIII

ore and possible
sed by carnivores; .
) ball of left femur of E.'sfl?&l
ght tibia of Equus scotti (

Fig. 5.—Bones showin.g camlz
322) showing perforations ;.ac
caused by a camivore. tooth; .
from carnivore gnawmg;.D) e e st end.
(TMM 41238-412) showing

1and has
tocone. The mesostyle was apparently smal

e e e ver ttt)ly :’ fl?;' molars of Eutamias
oth is larger tha uames
'Theizgllis E. quadrivittatus, and Tﬁméaspedes 5
ond s aller' than the molars of the t r:,l pecies o
and ~Smmophilus mentioned abovp. Itis tf /81 same e
Spel’1 M! and M2 of three specimens O
as the

ISTORY
CARNEGIE MUSEUM OF NATURAL H

. A) Anterior sur
human damage o
K 1 femur ) .
B) proximal end 0Nefv38-290) showing possible cut r-nE right tibia of Equus SCof
(TMM 41—52) ith cnemial crest missing; E)
M 41238-152) w
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NO. 8

Table 2.—Skul Mmeasurements of Arctodus simus Jrom Cueva
Quebrada and other North American specimens

Observed range
of North
TMM American
Measurements

41238-72 Arctodus simus'
Basal length

343 330-440
Condylobasal 366 352-463
Extreme length 371 373-521
Palatal length 207 185-260
Zygomatic width 246 222-364
Rostral width at canines 101 est. 100-136
Width over M? 118 110-150
Interorbital width 112 117-153
Width over postorbital
processes 161 147-205
Width over postorbital
constriction 107 est. 98-107
Postorbital height 113 128-187
Width of nasal opening 69 76-107
! From Kurtén, 1967, Table 5.
A. interpres, but the extensive wear makes a detailed

comparison impossible, Its
lerpres is uncertain.

Discussion. —Ammospermophilus interpres is cur-
rently found in the area of Cueva Quebrada in Val
Verde County, where it is an inhabitant of canyons
with bare rocks and cliffs (Schmidly, 1977).

assignment to 4. jn-

Family Geomyidae

Thomomys bottge (Eydoux and Gervais)

Material.—Right mandibular ramus with incisor, M, and al-

veoli for P,, M,, and M;(TMM 41238-439); left P,(TMM41238-
722); left P4 (TMM 41238-732).

Description, —The anterior lobe of the P
than wide ang has dentine
Posterior lobe of the P
On both sides, The M, i

4+ 1s longer
tracts on both sides. The
4+ 1s oval with dentine tracts
s strongly narrowed lingually

i<i (TMM 41238-
f Equus francisci éTa perforation
grooves

lanx O .
face of first phal 8-290) showin,
f E. scotti (TMM 4123 arks from a tool and

Table 3.— Measuremens of femora of Arctodus simus from Cuevq

Quebrada angd other North American Specimens.

Observed range
of North American

Measurements Arctodus simus!

TMM
41238-248

unt}’: T
mophilus interpres from ngeivr\;S:)::lS;l view, W
he M3 is rounde
(Table 4). T

63 61-77
he cro ! transverge width
eatures of t § 3
has removed many of the ft h. The upp® T shafy 42 41-62
i loph is close to the metalop molars Of RSt dista) wiggp

ro . T i
ante 2 js more similar to the uppe d is tentat —°T epicondyles 104 108-137
or M 1sh to any other sciurid and 1
species than

ize as
. 3 is the same S}

. t. The M? 1s

assigned to 1
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Table 4.—Measurements of upper molars of fossil and Recent
specimens of Ammospermophilus interpres,

Length Width
Specimens

Tooth (mm) (mm)
Cueva Quebrada

TMM 41238-730 M! or M2 1.74 2.03
TMM 41238-731 M3 1.85 1.87
Recent

TNHC 4002 M! 1.63 1.74
M2 1.63 2.03

M3 1.72 1.90

TNHC 4005 M! 1.74 2.00
M2 1.79 2.05

M3 1.87 1.96

TNHC 4003 M! 1.70 2.03
M2 1.74 2.07

M3 1.85 1.98

to produce a tear drop shape. The dentine tract on
the labial side is much wider than the one on the
lingual side and is the site of a shallow groove on
this side of the tooth. The P4 is bilobed with the
anterior lobe more flattened than in a specimen of
T bottae from Dona Ana County, New Mexico, and
the posterior lobe is less constricted labially.
Discussion. —This species occurs today in Val
Verde County where it lives under a wide variety

ofenvironmental conditions (Davis, 1960; Schmid-
ly, 1977).

Pappageomys castanops (Baird)

Material, —Right mandibular ramus with incisor and P, (TMM
41238-353); right mandibular ramus with incisor (TMM 41 238-
405); left mandibular ramus with alveoli for incisor, P,, M,
probably a juvenile (TMM 41238-566); upper incisor (TMM
i us with alveoli for
41238-553); right mandibular ramus
M, (TMM 41238-552); four upper

incisor and P, M, (TMM
with incisor, alveoli for P,,
incisors (TMM 41238-407).

Description. — The P, has dentine tracts on the
antero-external and the antero-internal faces of the
anterior lobe and on both the internal and external
edges of the posterior lobe. The upper incisors are
unisulcate,

Discussion.—Pappageomys castanops occurs
throughout Trans-Pecos Texas (Schmidly, 1977) and
is recorded in the vicinity of Langtry (Hall and Kel-
son, 1959). This species is reported by Schmidly

(1977) to occupy areas of sandy loam with a min-
imum depth of 6 to 8 inches.
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Table 6.— Measurements of teeth of Onychomys leucogaster from

Table 5.—Measurement. remolar 0SSt nd Recent spec-
eesofpe [asoffssla R D

Onychomys cf. leucogaster

Table 7.— Measurements of teeth of Neotoma Sp. from Cueva
Creva Quebrada, Material,~Left M" (TMM 41238-757); right M! (TMM 41234. Quebrada.
- 758); right M, (TMM 41238-744); left M, (TMM 41238-771). Teeth and Length Width Width of
imens of Perognathus. Ang‘ein:r P‘::i‘;{'}“‘“ o ) specimens at base at base second loph
r. Specimens Tooth Length wdt Description. — The teeth all have the simple pat- Mt
P . .
- .95 1.18 _
Pos- Anterior x:ng TMM 41238-741 M, 1.81 e 118 tern ‘.vrfh high cgsps and open valleys that are char TMM 41238-724 3.28 2.33 _
Length  width  Length widh - widdh TMM 41238-744 M, 1.55 132 1.17 acteristic of this genus. The assignment of the TMM 41238-746 3.42 2.38 -
Specimens mm) (mm) (@m) (m TMM 41238-783 M, ;-8‘5‘ 155 129 Onychomys material from Cueva Quebrada to 0. M2
orada TMM 41238-757 ﬁ- 1.85 1.05 1.25 cf. leucogaster is based on size. The dimensions of TMM 41238-745 2.64 2.05
T . . - . . —_—
. Q:fz38 675 73 .85 91 .73 -gg TMM 41238-758 the teeth from Cueva Quebrada are closer 1n value TMM 41238-725 2.68 2.23 -
R”dm 11238738 — - 60 .54 . to those given by Carleton and Eshelman (1979) for TMM 41238-735 2.54 2.34 -
s flavus O. leucogaster than for O. rorridus (Table 6). M3
PemgnatMus2666 85 93 _ _ - in size to the P, of P. flavus Discussion.— 0. leucogaster is recorded from TMM 41238-739 1.84 1.83 -
?1\?1\: M:887 .65 91 - - B 738, is comparable u?al is inadequate to allow a northeastern Terrel] County and from the Edwards TMM 41238-75] 1.95 1.70 -
TMM M-6059 .65 -gg - B _ (Tabl‘e 5). Tk}g n:;ie;lment The different size of Plateau to the east (Hall and Kelson, 1959; Schmid- M,
TMM M-6060 2; ‘g6 _ _ - Posm‘ie spect fs that two species might be repre- ly, 1977). TMM 41238-748 3.06 1.78 1.78
TMM M-6gg; 685 1.02 _ - - the P,’s sugges » TMM 41238-753 3.01 1.92 1.92
M-6 . : _ - eromyscus sp. .
TMI;A'i Mcoes 23 .89 - - sente;d. _ Six species of Perognathus are found . y. p TMM 41238-747 3.50 1.91 1.9]
™ 2666 72 91 - - 57 Discussion. —Six sp Two of them, P. flavus Material.—Nine left M"s (TMM 41238-718, 740, 742, 743, TMM 41238-726 3.28 1.89 1.89
v I\I\i.6064 — - .52 Sl '60 today in Trans-Pecos Texas. Two in \;'al Verde 759, 772 through 775); one right M! (TMM 41238-777); one M,
?r\::id M-6065 - - 51 -33 o and P. nelsoni, are known t.o Qccur ld P. penicil. right M, (TMM 41238-760); two right M,’s (TMM 41238-778, TMM 41238-723 2.70 1.97 _
TMM M-6066 55 85 .gg 54 .64 County and two more, 1:1 thh’sf:ﬁstﬁg pas‘t in view 779). )
. . . . e . . in . . .
$§gg giig worn .73 .86 .55 .gg -28 latus might havg'otcr(i:ll;z‘iaons The three that fall into Discussion. —The specific identification of indi- other three species on the basis of indivi dual teeth
TNHC 407 72 .96 .60 ofth?lr present lofthe Cueva Quebrada specimens, vidual Peromyscus teeth is difficult and unre{lal?le. and mandibles is dj fFRoult Dalquest et a (1969)
Perognathus penicillatus 73 the size categoryl oni, and P. penicillatus occupy a The Cugva Quebrada samp le shows s?me variation found no qualitative dental characters that separate
erog 85  1.02 .76 .55 . P. flavus, P. heisont, in this region (Schmidly, In the size and complexity of the M!’s which may . ;
TNHC 4039 . 73 .57 75 . f environments in this reg N . N. floridana from N. micropus and the teeth do not
40 75 1.09 . 6 variety ol € indicate the presence of more than one species. . .
TNHC 40 504 98  1.06 76 .62 8 1977) differ in size. Dalquest et al. (1969) reported that N.
iﬁﬁ :14-}993 91 114 73 .65 .81 Family Cricetidac Neotoma sp. albigula and N, micropus can be separated on the
- ami i i
s inermedtis y e 9 Maicrial. - Left mandible fragment with incisor (TMM 41233, basis of the width of the second loph of the M, ,
e 58 83 114 .67 .65 '82 Baiomys taylori (Thoma 554); right edentulous mandible (TMM 41238-533); two left M's They report that in all Texas Specimens of N. g-
T1\”:,1C1\/2[53730 .82 1.06 .80 .57 i ‘al, —Right M, (TMM 41238-776). (TMM 41238-724, 746), right M' (TMM 41238-750); two left bigula they measured, the width of the second loph
™ . Maerial. o a series of M,’s MYs (TMM 41238-725, 745); lefi M (TMM41238-739); right of the M, was less than 1.94 mm and in N. micropus
Perognathus nelsoni 76 62 .73 Description.—The M, is similar to Texas M’ (TMM 41238-751); five left M,’s (TMM 41238-726, 747,
TNHC 3256 worn  1.02 l.gg 68 60 .73 frecent B. taylori from San Patricio County, el’; : 753,721, 748); left M, (TMM 41238-723),
K . . . ce . .. S
TNHC 3257 gg i 14 70 68 .78 ;’n Z'ze and morphology. This is one of the smalle
TNHC 3261 . :

Family Heteromyidae

Perognathus sp.

i i M 41238-675); right man-
jal. — Left maxilla with P* (TM . -
'l])‘;!atfi:a;ent with P, (TMM 41238-738); left mar:‘c}l;;es -f;zligl
:enet witi P, (TMM 41238-737); two molars (TMM s
728).

Description.—The P4 consist of three maj o; (t:;l:rxl)ss:
one anterior and two II)ostgr::o;ntclilar:l g?;?ology o
verse loph with wear. In siz e

is simi ooth in P. flavus (Table ).
g:f;:rzlg;ﬁrt?et;‘? to;' P. penicillata, P. intermedius
and P. nelsoni in being smaller (Table 5?. e but

The two P,’s are somewhat dlﬂeren;21;8-737 "
both have four cusps. One, TMM 4 icﬂlatus, s
comparable in size to the P, of P. pe'zlszM 41233-
nelsoni and P. intermedius. One other,

of the North American crice%cihr%c:ize:;trsr.l )’fshseii;lllzz
.36 mm, maximum width . R ]
gelrﬁtgl::rl than 4 specimens from San Patpri:lll? rgo‘;,llrzjtt);]
Texas (length 1.19 to 1.24. mm, ma)u.th '
76 to .81 mm). The tooth is simple W11 e
.sory cuspules and the major cusps are rela
incli ard. ! i
angilst:ll;?ieoi.fgr';vhis species 1S nqt found .ntlr:;lz;; |
Verde County area today. Its ppma;ysglllsth e
in Texas is the Gulf Coastal Plain ande o
The two records closest to Val Ver' o
Boerne, Kendall County, "I“exas, aqd su;_I o
t of Geronimo, Coahuila, Mexico ( -
We; 1959:660). The area of Texas whereVal e
:gd:,ly has a more humid climate ‘than dc;es:i epos_i 3
County. Its presence ig the PlelStcf)T(;:ecI:iVC T
Cueva Quebrada implies more € ;
for that area in the past.

Ier species might be
ther soy¢p during th
Was cooler and/or

Description. — Three s
day in Trans-Pecos Tex
and N. mexicanus (Sch
floridana occurs in eas
the Edwards Plateau
Rock Springs in Edwa
and V. cinereq occurs
New Mexico (Hall a
has been reported in
the southern Guadel

ounty, Texas (Lund

pecies of Neotoma occur to-
as, N. albigula, N. micropus,
midly, 1977). In addition M.
tern Texas up to the edge of
with an isolated record near
rds County (Goldman, 19] 0)
in the mountains of northern
nd Kelson, 1959). N. cinereq
a mid-Holocene fauna from
upe Mountains of Hudspeth
elius, 1979). Both of these lat-
expected to have occurred far-
e Pleistocene when the climate

this measure was gr

eater than 1.94 mm. The sam-
ples they studied s

howed no overlap. M. Winans
(pers. comm.) has found that in samples of 72 N.

micropus and 68 N. albigula from Texas this mea-
surement showed extensive overlap and indicates
that this character is not reliable when large samples
from varied geographic areas are compared. This is
also true when specimens of both species from Trans-
Pecos Texas are compared.

Four M,’s are available from Cueva Quebrada.

None have the dentine tract on the antero-labial side

which rules out their assignment to either N. cinerea

or N. mexicana. The dimensions and qualitative

characters of the Neotoma teeth from Cueva Que-

brada do not allow a specific identification (Table
7).

Discussion.— N. micropus is known today as a liv-

ing animal in western Val Verde County; N. albigula
isrecorded 7.5 mi (11.5km) to the west of Val Verde
County (Schmidly, 1977) and the nearest known
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occurrence of N. floridana is 80 mi (123 km) to the
east. N. floridana might be expected to have ex-
tended its range farther west during the Pleistocene
but more material will be needed to demonstrate its

presence.

Order Lagomorpha
Sylvilagus sp.

Material.— Two upper molars (TMM 41238-754, 755); two
right P;’s (TMM 41238-756, 789); left P2 (TMM 41238-790);
fragment of left maxillary (TMM 41238-618); fragment of left
mandible (TMM 41238-572); proximal ends of two left humeri
(TMM 41238-559, 398); ventral ends of two right scapulae (TMM
41238-585, 562); two partial pelves (TMM 41238-473, 403);
distal ends of two right femora (TMM 41238-622, 648); proximal
ends of two right tibias (TMM 41238-455, 623); distal end of
one right tibia (TMM 41238-626); three right calcanei (TMM

41238-240, 480, 627).

Description.— The material assigned to Sylvilagus
is unmistakable in both size and morphology as to
its generic assignment but is totally inadequate to
permit specific identification.

Discussion.—Two species of Sylvilagus, S. flori-
danus and S. audubonii occur today in Val Verde

County.

Lepus cf. californicus (Gray)

Material.— Left mandibular ramus with P,, P, alveolus for M,
(TMM 41238-499); partial right edentulous right maxilla (TMM
41238-590); partial right ilium (TMM 41238-386).

Description.— The material assigned to Lepus cal-
ifornicus is within the size range of modern speci-
mens of that species. The measurements of the den-
tition are P; L. 3.76 mm, W. 3.30 mm; P, L. 3.00
mm, W. 3.49 mm. The morphology of the P, is also
like that of living specimens of L. californicus. Lepus
townsendi has been reported from Pleistocene fau-
nas from Schultze Cave in Edwards County, Texas,
80 km (50 mi) to the east of Cueva Quebrada
(Dalquestetal., 1969), Dry Cave Eddy County, New
Mexico, 419 km (262 mi) to the north of Cueva
Quebrada (Harris, 1970) and Burnet Cave in the
Guadelupe Mountains, 395 km (247 mi) north of
Cueva Quebrada. A comparison of the Cueva Que-
brada specimen with two specimens of L. townsendi
from Minnesota (TMM M-3347) shows that the lat-
ter species has fewer crenulations of the enamel in
the re-entrant angles of the P;. Recent specimens of
L. californicus from Texas have more crenulated
enamel in the re-entrants of the P,. The Cueva Que-
brada material is assigned to L. californicus on this

basis.
Discussion.— L. californicus is found in the area
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of Cueva Quebrada today. Pleistocene records of L.
townsendi mentioned above are well to the south of
its southernmost occurrence today and raise the
question as to the extent of its southward extension
at that time. Dry Cave is located at an altitude of
1,300 m (4,200 ft) which is 900 m higher than Cueva
Quebrada as well as being farther north. However
Schultze Cave is only 300 m higher than Cueva
Quebrada and is no farther north. If the specimen
from Schultz Cave is L. townsendi there is a real
possibility that it also reached Val Verde County
during late Pleistocene time. Additional material
from more localities will be necessary to settle this

question.

Order Perissodactyla
Family Equidae

The taxonomy of the Pleistocene horses is cur-
rently confused. Although it is usually possible to
assign horse material from one locality to one or
more groups it is difficult to decide on the name or
names that should be applied. This is the case with
the horses from Cueva Quebrada. There are clearly
two horses represented, a large form and a small
one, and most of the material can be assigned to
one or the other on the basis of size.

Equus cf. scotti Gidley

Material. — Three right M?’s (TMM 41238-64, 68, 103); frag-

ments of upper molars (TMM 41238-433); left upper premolar
(TMM 41238-99); right upper premolar (TMM 41238-105); two
right upper molars (TMM 41238-62, 60); two upper molars (TMM
41238-61, 191); right horizontal ramus with P,-M, (TMM 41238-
2); right P, (TMM 41238-74); left M, (TMM 41238-102); three
left lower premolars (TMM 41238-65, 83, 66); two right lower
premolars (TMM 41238-104, 278); four right lower molars (TMM
41238-70, 67, 255, 253); two left lower molars (TMM 41238-
197, 258); one unworn lower cheek tooth (TMM 41238-196);
distal ends of two right humeri (TMM 41238-225, 194); right
radius (TMM 41238-195); distal end of right femur (TMM 41238-
37); proximal end of left femur (TMM 41238-290); right tibia
(TMM 41238-152); left tibia (TMM 41238-159); distal ends 91’
two left tibias (TMM 41238-47, 23); distal end of one right tibia
(TMM 41238-153); right metacarpal (TMM 41238-48); left
metacarpal (TMM 41238-41); two right metatarsals (TMM 4]1238-
88, 42); three right calcanei (TMM 41238-139, 96, 138); W
right astragali (TMM 41238-79, 158); one left astragalus (TM
41238-205); left articulated pes with all tarsals and proximal en
of metatarsal (TMM 41238-142 through 151); fifteen first ph
langes (TMM 41238-322, 90, 303, 305, 109, 14, 160, 304, 20

301, 45, 193, 17, 302, 169); six second phalanges (TMM 412.

15, 174, 44, 166, 175, 192), three third phalanges (TMM 412

316, 461, 256).

Description. — The material assigned to this tfi
is from a heavily built horse about the size ofari

a :
nd high crowned when unworn (Table 8). All the

Iened
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T able 8. —M easur ements o, teeth [¢] EunS scottr f7 om Cuevﬂ t t t

Quebrada. th '
. ‘ € metaconid-metastylid
— i;thmus. The ectoflexids of M 1and M, are narroi,ver
e Cc)al‘ldthose of 1?3 gnd P, and extend into the meta-
— e e nid-metastylid isthmus, The ectoflexid of M, ex-

ter’}ds to the lev‘el of, but not into, the isthmus
" he postcrgmal material that can be assigned to
1s taxon with some confidence consists of limb

along normal to normal to

Specimens and teeth ectoloph para-mesostyle meso-metastyle
TMM 41238-62 Pm 32.0 28.2 est 30.6

TMM 41238-105 Pm 3

0.7 299 29
TMM 41238-99 Py 32 0 and fo i

1 28 ot bones. Scat
TMM 41238-60 M 27.1 23 ; i podials match ‘e diagrams show the meta-
TMM 41238.61 o al 25.;! 27.2 o atc those from the type locality of E.
TMM 41238.191 01 g 2 ;g; est. wiil ﬂl] 1(1;: BHS§03)County, Texas, in both length and

’ : . 183. 6, 9). The horse phalan

. es from
Lower teeth Quebrada fall into two size groups.gThe larggu:i\z’:

Anterior Posterior

-_—
Length width width
TMM 41238-64 P, 44.4 -

group agrees with phalanges of E j
‘ . scotti
assigned to that taxon (Tables 9-12), and are

TMM 41238- - A 1 fe 1
T™MM 41233-53 };2 379 143 16.4 Discussion.—There is little agreement on the tax-
TMM 41238.102 o ;411 ; 13.3 15.8 onomy of the large late Pleistocene horses. In the
TMM 41238.65 PmJor M 13.7 13.2 SOl{them Great Plains region these horses have bee
TMM 41238-66 Pm or M 314 11;.3 18.5 assigned to a number of species. Stock and Bodn
1—51\1\21\1\: : 1238-253 PmorM 337 |54 14.0 est g937) assigned large horse teeth from Blackwateer3
1238-197 PmorM 277 ) o est raw, New Mexi
. 15.5 14.9 ) €X1Co, to E. excelsy i
TMM 41238-70 P : i s. Quinn (1957
TMM 41238 99 or 11\\44 ; ; 5171 15.2 recognized E. caballus caballus from two localities)
TMM 41238.255 i ooy 28.; - 18.6 (Blackwater Draw, New Mexico and Lubbock Tex
TMM 41238-104 PmorM 317 11‘71'; 15.0 as), E. caballus from Blackwater Draw and E’ mi d-
;ﬁ:ﬁ 41238278 Pmor g e 18.0 landensis from three localities (Blackwater Dr.ale-
41238-67PmorM 337 s " O. Baggett R i S
T 1S 14.0 8 anch in Ector Count
TMM 41238.2 p : . nty, Texas, and
TMM 412389 P: 3(7).3 15.5 17.7 cSicbar baur Rancl? in Midland County, Tean).’Lun-
TMM 41238-2 M, 27.1 11 §'3 et 180 ﬂf lius (1972) assigned the large horse material from
: : - e gr i
TMM 41238.2 M. %8 1sges 13 gray sand unit at Blackwater Draw to E. scotti

on the basis of morphological similarity. Harris and
Porter (1980) assigned much of the larger horse ma-
terial from the Dry Cave, New Mexico fauna and
;}::1 Ei?kwat'er Draw material to E. niobrarensis
erentiated i ] i
e e Size'ed 1t from E. scotti on the basis of
Howeyer, ascatter diagram of length versus trans-
« Vverse width of the dista] articular surface of met

tarsa‘ls' of large horses from various late Pleistoce .
localities shows a clustering of specimens frone
Blackwater Draw, Knox County, Texas, and Cue\?;
Quebrat;la (Fig. 9). This cluster includes, the type of
E. scqttz and other specimens from the type lo)ga)llit
in Briscoe County, Texas. Part of the Dry Cavy
liample .of metatarsals assigned to £ niobrarensii
fy Harris and Porter (1980) plot with the specimens
rom Rock Creek, Blackwater Draw, Scharbaur
Ranch, and Cueva Quebrada and are considered to
be the sam.e taxon. One Dry Cave specimen (UTEP
31-64) assigned to E. scotti by Harris and Porter
(1980) on the basis of its size, is somewhat longer
(304 mm). Although it plots outside the clustergof
the other large horses, it would not extend the ran
beyond expectation if the total ranges of the othf:i

TMM 41238-2
M

l‘::rse. lThe upper pr_emolars and molars are large,
9 ;z4c fc‘)se to t‘he dimensions given by Dalquest
b ) for spec1m§ns_assigned by him to E. scorti
m thre_e lqcahnes In north Texas including the
type locghty 1n Briscoe County, Texas. The enamel
gla;t::rn 1S comparable in complexity (Fig. 7). The
vaﬁaﬁipec{lmens figured by Dalquest show some
b Cnbm Fhe fossettes and the development of
s - Ona;halhn. The lat‘ter tends to be better devel-
e 1; premolars in the three specimens illus-
e ‘),' alquest (1964) and the same is true of
- a Quebrada material.
e lower premolars and molars are also large

3=M;’s have open U-shaped linguaflexids with flat-
?l';etasty‘h'ds (Fig. 7). In the one specimen in
% 4<=i E})osmon of each tooth can be established

238-2), the ectoflexids of P; and P, are

Which
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-—Metapodials of equids from Cueva
rsal of Equus francisci (TMM 41238-2

Quebrada. A) Right third metatarsal of E,
us scotti (TMM 41238-42); E) right t

quus francisci (TMM 41238-46); B) right third
27); C) left third metacarpal of Equus Sfrancisci (TMM 41238-629); D) right third metatarsal
hird metacarpal of Equus scotti (TMM 41238-48). x.55.

of Eqy

c D E -

T 238-10
—Teeth of E m ~-M, (T B) right u premolar (TMM 41233-1
us -2); t upper pre e
F j fi Cueva Quebrada. A) Right P,-Mj; ( 1\491\;1'41?322, ) %h e 12386
e e lqu s‘i‘;tZth%I)' D) left upper molar (TMM 41238-1 ), Ey n upper mo T™MM F)

M -61);
left upper molar (TM
molar (TMM 41238-67). x.75.

§4 D!es shown in Fig. 8 are considered. The plot of
1€ dista] width versus trochlear diameter shows
"0re hete

versus distal width an
Togeneity (Fig. 10). The Cueva Quebrada
eClmens

d distal width Versus trochlear
diameter of the meta

carpals leads to the same con-

clusion, although there Séems to be more variation

are closely associated with E. scorti. in the distal width (Figs. 11, 12) and less clear cut
€Xaminatjon of the scatter diagram of'the length differentiation of th

e Dry Cave sample. The large
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Table 9.— Measurements of major limb bones of Equus scotti sisting of several individuals is available. The type ek o Measuemerts 7
etatarsals
Cueva Quebrad, -
“ Measurements of Phalanges of Equus scott fr
1 from

Jrom Cueva Quebrada. of E. midlandensis consists of left and right man-
Cueva Quebrada,
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of Equus scottj Sfrom Table 12

Bones and specimens Length Pr\Six(;{!llxal Distal width dibular rami’ Pl’ Ps‘._Ml’ a meta.tarsal III, and pha-
langes of fore and hind foot believed to come from Measurements AT TMM
Femur one individual. M M
TMM 41238-37 - - 102 All the material assigned to the various species Transverse width of proximal end 2! 289 M
Tibia listed above, with the possible exception of E. ex- Aﬁ:‘”’é’ sterior width of proxi- %93 33.0 TMM 4?2_’;
TMM 41238-47 - - 80 celsus, appear to form a relatively homogeneous Trans‘g;se diamet ] 52.7 51.2 TMM 4123§:§81 B - 46.4 30.5
TMM 41238-23 - — 83 (min.) group in size and morphology in so far as they are articular facet eter of posterior ' TMM 41238-327 _ - 43.0 35.7
Humerus presently known. The best known type material is Transverse width of facet for 29.3 28.3 TMM 41238-45 80.4 58—4 44.7 30.1
TMM 41238-255 - - 86 that of E. scotti and the Cueva Quebrada large horse ectocuneiform ;MM 42138-14 81.7 54.3 47.9 36.8
TMM 41238-194 - - 85 is assigned to that taxon. If future work demon- Tf:;ver.se width of shaft at o3 48.9 Tl\l\gl\h/,lI :;11 ;8_” 83.0 - 418 358
Radius strates that E. excelsus and E. scotti are synony- Ante,j’.‘,’,’;’s‘tm or di 40.2 371 TMM 42 3?383 8.1 51.5 45.8 ;ié
TMM 41238-195 353 88 84 mous, E. excelsus will become the proper name. shaft at midp(;n:ameter of ' TMM 42138-193 74_ 9 . - 34.7
The type material of E. scotti is from the Irving- Transverse width of djstal end 355 33.4 IMM 41238-305 78. 552'15 43.3 33.3
tonian Rock Creek local fauna in Briscoe County, Trzt:.:e the articular surface _ TII\\'I/II\I\:II ;111533:-302 78.8 58.4 4il 266
metacarpals from Cueva Quebrada are associated Texgs, which is abqut .?5 millipn years old. It.is amcui:es:g:eM distal 310 TMM 41238:13(6); 9.5 58.5 46.2 gg'g
with those of E. scotti from Rock Creek and the realized that the application of this name to material Antero-posterior diameter of - 50.7 Second phalanx - %69 - -
larger metacarpals from Dry Cave. The teeth of the of late Rgncholabree}n age‘lmphes. the cont'm}nty of inner distal articular face; TMM 41238-175
large horse from Cueva Quebrada show no signifi- one species over this period of time. This is well Ag;efo-po§teﬁor diameter of 394est. 320 TMM 4123844 35,7 54.6 - _
cant differences in either enamel pattern or size from “,'lthm the range ‘?f Species lopgevxty given by Rury artr;gxalla:1 gfffOf distal TMM 41238-166 38.37 j s oL 49.0
those of E. scotti from Briscoe County, Texas (Table tén (1968) for Pleistocene perissodactyls of Europe. = = 38.0 ;11\\/1411:44 :]1 533‘15 38:6 557 12 50_ 6 a0
Equus francisci Hay TMM 41238-1l gﬁ 33'; ’ 55;'6 48.7 :Z:g

8, Fig. 7).
It is not clear which names should be li
S clea ch names should be applied to Material.—Left maxillary fragment with P*-M?3 (TMM 41238-

the large late Pleistocene horses and a thorough in- 157); right upper premolar (TMM 41238-639); right upper molar

vestigation of this problem is beyond the scope of (TMM 41238-100); left upper cheek tooth (TMM 41238-220);
this study. E. caballus is inappropriate as it was right M3 (TMM 41238-485); right lower cheek tooth (TMM 41238- o eft metatarsal (10
applied by Linnaeus (1758) to the domestic horse. ;gﬁ)ﬁgh;ﬂiu?'ﬁ]ﬁ?yfr l\z 2213283;32%)1 rightl}u;ner;s. ETxﬁ:ligg- lars:;:zf'rﬁf;’:fl(;‘MM 41238-154, 629); distal elr\l{j:iifs-l) two bles 8, 13). The Cueva Quebrad
The status of the other species is uncertain. The s night pelvis -231); two left radii (T 123 38-228, 660) WO meta- w uebrada specim
2 the other species . 226, 131); distal part of right radius (TMM 41238-285); distal (MM 41238-87); distal ends of tw mersend of right metatarsal hat longer than any of the lower teeth e?‘ls v
end of left radius (TMM 41238-313); two right femora (TMM , 49); one left and two right calcanei (;’;?Irlglaisl(zTMM 41238- p ZClan of E. francisci but is close t ° ihe type
; 38- wi €
I8, 457, thofthat specimen (Lundelius and Ste(:/et:se ls9a ;?)e

oldest name is E. excelsus but the type consists of
a maxilla with P4~M3. The type of E. scotti is a skull,
jaws, and part of a skeleton. Topotype material con-

41238-39, 229); distal half of left femur (TMM 41238-38); distal
ends of two right tibias (TMM 41238-19, 342); distal ends of

Descripyj
ption. —The upper dentition ig much less

Table 10.— Measurements of metacarpals of Equus scotti from Cueva Quebrada. complex than th tof
atof E. scorti (Fi
g. 13). The fossett
€S

TMM T™MM TMM TMM of the availap]
Measurements 41238-48 41238-41 41238-13 41238-78 e € teeth have virt
Plications. The p; irtually no second . reach
- The pli s ary meta i ches the met -
Length . _ 237 237 231 - molars and molgrs Cflrl;lallm Is small on both pre- ent l;:))t'll;d ;Sthmus and a small pli caballinid?iomd
Transverse w1.dth of proximal e.nd 58.9 56.2 47.7 . — . teeth are short . € protocones of the upper P - P these characters differ from th pres-
Antero-posterior width of proximal end - 36.8 35.6 (min.) 33.6 (min.) most h (except for TMM 41238 22 ancisci in which the ectofl ¢ type of £
Transverse diameter of posterior articular facet ave grooves on their lingual £ ~220) and metaconid-metastylig exid does not r, each the
for the magnum 325 33.6 37.0 311 Aualitative characters the aces. Insizeand s present. The megaeor > 214 10 pli caballini
Transverse width of facet for magnum 43.9 41.9 46.2 40.7 uebrada are simil pper teeth from Cueva butis v metacomd'metastylld groov
Transverse width of shaft at midpoint 38.6 38.5 36.7 36.1 Francisej A rar to the dentition of the type of $ V-shaped as in the type of E. f; "€ 15 open
Antero-posterior diameter of shaft at midpoint 28.8 29.0 27.4 27.7 and § teve MU 251 8) reported by Lundel The limb bones are smaller and ranciscr
Transverse width of distal end above the Al ns (1 970). 1us those of £ Scotti and the rpore gracile than
articular facet 48.8 51.2 49.2 Y one lower cheek tooth can b slender (Tables 14-16 metapodials are long and
Transverse width of distal articular surface 48.5 51.8 52.4 est. Bned to this taxop (TMM 41238 75e) Tonfdently length versus dista] wj (i.hA Scatter diagram of the
Antero-posterior diameter of inner distal articular mo - It is small- width of the m
facet 31.8 35.7 33.1 tee:}tl Cg;[gf lcl>wer teeth assigned to £ scoig lt)};::j two of the three specimens fr:;?tzgsals sl(l)ows
Antero-posterior diameter of central ridge of distal € Same € latter species are ve a are grouped with the t ev.a ue-
articular surface 39.9 41.5 38.3 o 3 length (TMM 41238-2, M, a d 1y close to Specimens of £ quinni (S Ybe of E. francisc; and
-83, 255, 258) but are nO’tlcelab? Mczi, T™MM a large sample of Equus aufghter etal, 1962) and
Yy wider - . Sp. Irom
(Ta (Fig. 9). One metatarsa) (TMM 412C31§a3§;1)1g" Jexas
- 1s closer
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Table 13.— Measurements of teeth of Equus francisci from Cueva Table 15.— Measurements of metacarpals of Equus francisci from g CUEVA QUEBRADA FAUNA
Quebrada. Cueva Quebrada. o 475
mn
Mljasure:nc::s Measurements 41-?;;?228 415%%54 O= SAN JOSECITQ
pper tee O= ROCK
Width, Widh Length 223 237 = N BLHCK&S:?;: .
a . . .
. Length along l‘:)";‘;‘r:_ lg°mes“o_ Transverse w1§th of proximal e.nd 44.4 - - += CHANNT ORAK U]
Specimens and teeth ectoloph mesostyle metastyle Antero-posterior width of proxi- x NG
_ = DAY cay X
TMM 41238-157 P* 23.1 24.9 25.2 Tma' end . - 29.3 o= E. Min £ )
TMM 41238-157 M 22.1 24.4 23.5 e ¢ et o i e 287 8 Mo b e DENSTS o
TMM 41238-157 M* 225 23.3 24.9 Tamc“ ar aC.Z‘h“f‘f" S : - =z oy ANCISC
TMM 41238-157 M?  23.7 20.1 218 ransverse width of facet for 333 2. \oIB2R - scorry ®x a
TMM 41238-639 Pm  24.3(min)  24.8 - o width of shaf : - = VVIB2A - FRANCISC] X
TMM 41238-100 M 21.7 23.2 243 ’a’,‘fj"ef_se“" th of shait at 27 2 g %= SLATON X x *
TMM 41238-220 M - 21.1 — midpoint : 4 : Z- ceoAzo
Antero-posterior diameter of o Y= E. ouj x
Lower ecth _ shaft at midpoint 24.1 23.7 T R o 5
Length Anterior Posterior Transverse width of distal end P u] o
above the articular facet 39.1 39.1 z S ] m
TMM 41238-75 Pm Transverse width of distal o m 80y
orM 27.8 11.6 12.0 articular surface 39.7 - z7 @ B‘Em p® x O o
Antero-posterior diameter of — é a o el
inner distal articular facet 27.7 27.2 .‘2 o E‘lm
Antero-posterior diameter of C‘: z B o z
in length to metatarsals from the Slaton fauna as- central ridge of distal articu- ™ z + +
- . lar surface 30.4 30.4 + X +1
signed to E. conversidens by Dalquest (1967), the . + +F + 4+
Cedazo fauna from Aguascalientes, Mexico assigned g + o+ +4 N
to E. conversidens by Mooser and Dalquest (1975), r Lt I B, o+
the more slender metatarsals from the Dry Cave + 4+ o+
fauna assigned to E. conversidens by Harris and Por- the exception of the Cedazo material which is short- X
ter (1980) and a large sample from San Josecito er. The proportions of the distal end (trochlear di- z
Cave, Nuevo Leon, assigned to E. conversidens by ameter versus distal width) show much more ho- Y
Stock (1950, 1953). The Cueva Quebrada metatar- mogeneity in the Cueva Quebrada metatarsals (Fig.
sal is narrower distally than all of the others with 10) and plots with the San Josecito sample. o v
The two small metacarpals do not show the same :
amount of variation as the metatarsals. They are “e35.00 2 200 2hs
L . shorter than those from Channing, Texas, and more -00 256,00 263.0p 270 .
Table 14.— Measurements of major limb bones of Equus franci- . 200 277.00  284.00 29105 ST
sci from Cueva Quebrada. slender than those from San Josecito but they are Fig. 9. Scatter di LENGTH . 291.00  298.00 3gs 0o
similar to two from Dry Cave (Figs. 11, 12). er diagram of length versus distal w; ’
- . . : dth of metatarsals of Pleist
o e Length e Diswal The phalanges assigned to this taxon are slender ocene Equus.
Femur and show no evidence of heterogeneity (Table 17).
TMM 41238-39 310 _ 80 Discussion.—The taxonomy of the small Pleis- Tabe | ’
TMM 41238-229 315 108 82 tocene horses is still uncertain. There is no agrees € 16.—Measurements of metatarsals of Equus francisci from ¢
i cters ueva
TMM 41238-38 - - 83 ment on tbe numbf:r pf species or on the chafa 3 Measurements — Quebrada,
Tibia or the limits of variation that might characterize the W
: : i m T . - 41238. M T
TMM 41238-159 345 81 (min) 62 different species. All of the small horse material from FESVerse width of proximal end 258 284 T 2 B
TMM 41238-152 357 91 (min.) - Cueva Quebrada indicates the presence of only one ra;ro-posterior width of proximal end 41.8 — 290 - —
TMM 41238-208 - - 65 species with the possible exception of the somewha I ::,’:"SC diameter of posterior articular facet 39.8 - 438 - 44.6
rSe wi _ .
$MM 41238-207 - - 59 short metatarsal (TMM 41238-227). If only on Tl‘ansver:: :Vv:g:: of facet for ectocuneiform 19.2 - - -
MM 41238-342 - - 32 species is represented the three metatarsals represes er0-posterior d?:;hiﬁ at midpoint ; 89 8 - 40.0 _ N
Humerus the range of length for this species. This 18 not ak "Ansverse width of di(sttzlr ::f;haﬁ at midpoint 28.2 27.8 313 29_2 40.6
TMM 41238-234 232 80 66 preciably greater than the ranges shown bytwoo l Trsal;rfaCe above the articular . 27.7 28.7 30.4 —
Radius much larger samples of metatarsals of compafé A le:;'_e;;;“'ifith of distal articular surface 38.9 38.5 B
TMM 41238-226 315 - 65 sized horses, one from Channing, Texas, ?n_d ; facey 1oF diameter of inner distal articular 39.6 39.6 Z?'g 41.7 -
TMM 41238-130 - - 69 from San Josecito Cave, Nuevo Leon, Mex1€0 AMEr0-poscrior diamer R ' 40.5 -
TMM 41238-180 - - 67 9). The Cueva Quebrada sample would be int Aticular surfyee of central ridge of distal 78 29.2 29.4 29.0
30.0 31.3 est. 33.6 est
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)
=] @= SAN JOSECITO
o O= ROCK CREEK
i =) - AW o
” M= SAN JOSECITO o = 4= BLACKWATER DR o
o i += CHANNING o o
O= ROCK CREEK w o @
S ] DRAW x X= DAY CAVE
A= BLACKWATER o
’ ®= E. MIDLANDENSIS
v += CHANNING o S N
“ RY CAVE o a X= E. FRANCISCI %
X=0 >
= E. MIDLANDENSIS Oy & ¥= VVIB2A - SCOTTI
o s = VVIB2R - FRANCISC]
a ¥= E. FRANCISCI % z o
] *= VVIB2A - SCOTTI pan %= SLATON 20 * X %
’ K< VV162R - FRANCISCI XX '_;;8 Z= CEDAZO * xg
] - = E. QUINNI
¥¢= SLATON . S Y= E Xge m
8 Z= CEDRZOD : P E % % X “
o Y= E. QUINN o m 2 : I
= 0 m . ) o g m@tm o @ ++
= B N 8 u] m o +
-9 i X B o . "
T 5 - o @ o ot
4 i . .
T ° o 2 + X o + * #"‘ + + ++$
— o + *
= + Xz ++ - ,
Eg ¥*§'+ + + +
gn;- *:h' + + g
+-+-:-§:+ “ :
° it “200. 0p 207. 00 221.00 228, 0p 235, 0o 256.00 263, gp 270. 00
e o LENGTH
o - Fig. 11.—Scatter diagram of length versus distal width of metacarpals of Pleistocene Equus.
Y
a
oy v Pleistocene localities. The crest on the articular syr- rior diameter is 423 mm. This js slightly below or
face is confined to the ventral part. The width of at the lower end of the size range of Camelops given
e . Y o0 the articular surface is 40.0 mm, the antero-poste- by Webb (1965). The g
o~ T 2'8 00 312. 00 3I6. 00 40.00 44.
0. 00 24.00 TR EAR D aME TR

istocene Equus.
idth versus trochlear diameter of metatarsals of Pleistoc Table 17, _. Measuremens )f phalanges
; istal width ve
: — diagram of dista
Fig. 10.—Scatter

of Equus franciscj Srom
Cueva Quebrady,

Discussion.—Camelops Sp. is a widespread large

Phalzmges and

g Proximal Distat Mid
Specimens Length width width width
First phalany

known from Bonfire Shelter In Val Verde County
. ith denti- TMM 41238.3 724 417 338 252 Texas (Frank, 1968)
) sociated with . . . . e nk, .
‘ ted the Quebrada specimens were as signed to E. tau. I TMM 4123816 76.3 40.5 35.1 26.3
iate in size. If two species are represents ions they believed could be assigned to 1d b TMM 41238.¢ 87.6 453 366 267 Family Cervidae
mediate in size. ial shows no clear evidence  tions they bel are correct, E. francisci would t TMM 41238.4 8.7 482est. 355 7%
other small horse material s aors more probable and these associations CE to T idsg s Sl 482 o B2 Navajoceros fricki Kuras
of this. A single species app a junior synony R\:M 41238-630 73] 430 337 265 Material. — Proximal part of a lef fomuy (TMM 41238.362),
is adopted here. i ue- . M 41238-692 86.2 - - 28.3 . Lo i . .
* WhiI::h name should be applied to 'the Cue\;egens Order Amoda?tyla = phalany Description, —The femur js Intermediate jn size
brada material, is not clear. Lundehusfaﬁr‘ldfrancisci Family Camelidae TMM 41235.435 346 a2 394 355 between those of Odocoileys hemionus and Cervus
(1970) demonstrated that the typehQ Stl:ldy of the cf. Camelops e TMM 41238 599 34 379 37 310 canadensis. The length ofthe Cueva Quebrada spec-
had long, slender metapodials. In their ¢ and . 1 of a third or fourth meaoa MM 4123515 348 410 370 325 !Men cannot be determined but the length of the
Cedazo ’fauna from Aguascalientes, Moose Kier Material. — Distal en - TMm 41238-168 338 38.5 376 335 femur given by Kurtén (1975), of 328 mm would
€ associated somewhat stoc 41238-326). . artih Ma123g.176 g 36.1 341 306 not be an impossip] i
Dalquest (1975) iti they believed were re- ; The form and size of the k. M 41238.474
; ith dentitions . . Description. — m other
metapodials with odials similar f Camelops fro
idens and metap face match those o
ferable to E. conversi surfa

iscl ueva
in proportions to those of E. francisci and C
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478 SPE Quebrada. Sp. from Cuevg Quebrada,
o m M
o Specimens Teeth Length width width fourth lobe sSpecimens Proximai width Distal widih
iy TMM 41238-1] M 173 9.0 7.8 - Humerus
TMM 41238-466 P, 9.7 5.1 4.9 - TMM 41238-215 - 30.6
o o) TMM 41238-9 P, 9.5 5.0 5.0 - TMM 41238.513 - 30.7
=] e T™MM 41238-9 M, 10.1 4.7 5.4 - .
i o © TMM 41238.9 M, 115 62 4 - Radius
TMM 41238-10 M, - 6.9 6.3 4.8 TMM 41238.172 30.4 -~
% TMM 41238-12 M, 194 6.9 6.8 4.7 TMM 41238.658 29.3 -
g * Tibia
- T™MM 41238-107 — 29.5
I"’ o % - TMM 41238-2) - 295
- S
= - z >><< m= SAN JO ! TMM 41238-363 - 31.2
—a O= ROCK CREE TMM 41238-642 48.5 -
= 3 m X &= BLACKWATER DRANW ysis gone (TMM 41238-112); proximal part of right radjus (TMM TMM 41238-257 - 27.2
| @ - CHANNING 41238-658); proximal end of left ulna (TMM 41238-173); part
E % * - DRY CAVE of shaft of a lef; femur (TMM 4 1238-1 71); shaft and distal epiph- Metacarpal
n mm @ 4 *= MIDLANDENSIS yses of right femur (TMM 41238-5); shafi and distal end of T™MM 41238-101 22.6 -
=8 ® B O % o= E. o Juvenile right tibia (TMM 41238-107); proximal pary of one right
@ m o) + X= E. ScoTTI and one left tibja (TMM 41238-286 642); distal parts of right
o *= VV1IB2R - RANCISC] and left tibiag (TMM 41238-257, 21); distal epiphysis of a left
+ " ul = VVIB2R - F tibia (TMM 41238-368); two right and one lefi astragali (TMM ’
8 x_#xj#q. % #= SLATON +1238-369, 370, 611); proximal eng of right metacarpal (TMM side of the posterior end. This character js variable
J 3 Z= CEDAZO 4]238-101) distal epiphysis of a metapodial (TMM 41238-217) in both A ameri ds i is (Ski
*-F" ++" Y= E. QUINNI distal end of 3 metapodial (TMM 4]238-641); articulated pajr n bo - americanag ag . .‘o.nus.)osagns( nner,
O first, second and third, phalanges (TMM 41238-7); eight first 1942). The lower dentition”is similar o that of
o . phalanges (TMM 41238-222, 54, 111 356 245, 58, 110, 602) Stockoceros onusrosagris from Papago Springs Cave
S T 36. 00 40. 00 44.00 48.00 distal end of a firs; phalanx (TMM 41238-395) Proximal end of The P, consists of two lobes, a ]arge anterior one
'?'24. 00 28. 00 Ta%‘gﬁLERH 'DIRMETER f;;l3zh;l;‘?x5(g§42§4;523§;l2131);el;g:n:;;ogggh;;ngze;g)rMM and a much smaller posterior one The posterior
- S - - .
hlear diameter of metacarpals of Pleistocene Equit ’ ’ fold is closed by the union of the hypoconid ang
. e . . . . .
ig. 12.—Scatter diagram of distal width versus troc Description. — The fragment of the frontal bone éntoconid to form a posterior median fossette. The
Fig. 12. has the lower part of the anterior horn core and the anterior median fold is closed by the junction of the
) {locapridae base of the posterior horn core The anterior edge baraconid and metaconid to form g median fossette
rted Family Antilocap ofthe anterior horn core is broken away so the entire in the anterior lobe. The form of the two P,’s from
Discussion.—This large deer has l;(eenMreF;l(':ains Stockoceros sp. Cross section of the horn core cannot be determined, Cueva Quebrada 1S not as molariform as those fig-
; ities in the Rocky Mou =
from a number of locallt}es int ¢n and Anderson. f a right frontal with basal part of an but it appears to have been oval as in Stockoceros ured by Skinner (1942:fig 16). They are more like
6 Wyoming to Mexico (Kurtén . stern- Material. —Fragment o f posterior horn core (TMM 41238- onusrosagris (Skinner 1942). The breakage of the those figured by Colbert and Chaffee (1939 fig. 7)
rg;g)) The Cueva Quebrada recorq is the ea AL terior horn core afﬁh‘;aiel 335_1 1); right mandibular fragrf":?v‘: base of the Posterior horn core makes Itimpossible # The M;’s are three lobed teeth with weakly devel-
1 X .o ccurrence known in the United States.fthe 4§2); right 1\(’1“5111'\4 41238-9); right P, (TMM 4123:51-;2& 10): to determine the angle between the two horn cores oped posterior ridges. In neither of thege Specimens
mos h Val Verde County is located well east orrain w;‘thMP:;?flrzl\/i M 41238-12, 10); lower incisor (Trf\;ll\& 41238-2168 butit appears to have been approximately that shown does the posterior ridge approach the Stage of a fourth
thoukg Mountains as such, the rocky, ‘steepft(e:ueva ldeisttal ends of one right and two left hlil:]:leglis(tal epiphysis gone for Stockocerps onusrosagris by Skinner (1942:fig. lobe shown in Some specimens from Papago Springs
Rocciyated with the canyons in the region o 215, 513); one juve“ilelleﬂrtiﬁ:‘fexﬂe right radius with epiph- 10). Th Prominent pit at the base of the horn cores Cave (Skinner, 1942). The size of the dentition is
asso . 8-172); distal pa . :
(TMM 4123 ;

. ron-
Quebrada apparently provided the proper enviro

er(1942) to be characteristic of Stockoceros 1S smaller than that of 4 americana (Table 18). The
ment. IS discernable on the Cueva Quebrada Specimen but Postcranial materia| IS too incomplete 1o provide
1S not obvipys because of the breakage of the su- measurements that would allow comparison with
Praorbjtg) process. The Supraorbital foramen 1s lo- those of S onusrosagris from Papago Springs Cave
Cated immedlately anterior to the core base given by Roosevelt and Burden (1934), Colbert
€ dentition ofthe Cueva Quebrada antilocaprid and Chaffee (1939), and Skinner (] 942) Compari-
ISsimilar ¢ that of Srockoce; 0S onusrosagris in both Son with a skeleton of 4 americana shows the Cueva
Size and Morphology (Table 18). The M3 has 3 small- Quebrada Specimens to be Somewhat smajjer Mea-
C er Metacone that Is seen on the M? of Antilocaprq Surements of some Postcranial elements are given
B ‘ remolar (TMM 41! @Merica g, 4 point of similarity with S onusrosa- in Table 19, 20.
Quebrada. A) Left P*~-M? (TMM 41238-157); B) right upper p S, and a Prominent hee] ig present on the external Dz’scussion.—Antilocaprids of the genus Stocko-
ieci Cueva Que .
Fig. 13.—Teeth of Equus francisci from

8-75). x.75.
639); C) right lower molar or premolar (TMM 4123
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Table 20.— Measurements of phalanges of Stockoceros sp. from
Cueva Quebrada.

Depth

large

dist.

Phalanges and art. Proximal Proximal
specimens Length surface width depth
First phalanges
TMM 41238-58 — 12.5 - -
TMM 41238-54 404 10.1  11.2 15.1 (min.)
TMM 41238-356 40.1 12.6 12.0(min.) 15.9
TMM 41238-111 39.9(min.) 12.3 —_ -
TMM 41238-245 39.1 1.5 115 14.9
TMM 41238-222 399 122 119 15.7
TMM 41238-7 44.1 11.3  11.7(min.) 16.8
TMM 41238-7 44.4 122 123 16.9
TMM 41238-110 — 12.7  13.1 16.0
TMM 41238-123 — - 13.2 16.8
TMM 41238-602 — 10.7 — —
Second phalanges

TMM 41238-291 25.1 124 - -
TMM 41238-508 26.9 123 11.6 14.9
TMM 41238-279  26.2 11.6 10.8 14.0
TMM 41238-56  27.1 10.1  10.5 -
TMM 41238-55 254 11.8 109 14.2
TMM 41238-57 243 11.0 103 13.4 (min.)
TMM 41238-394 24.2 124 10.7 14.2
TMM 41238-472 27.0 11.6 11.4 14.7
TMM 41238-292 26.4 12.8 11.1 14.1
TMM 41238-294 25.0 11.1  10.1 13.4

ceros are known from a number of late Pleistocene
localities in the southwestern United States and
Mexico. Two species S. conklingi and S. onusros-
agris have been named but the differences between
them are slight and Kurtén and Anderson (1980)
have suggested that detailed quantitative studies on
all samples may clarify their relationship.

Family Bovidae
Bison sp.

Material.—Two partial horn cores (TMM 41238-22); distal
end of a metapodial (TMM 41238-447); first phalanx (TMM
41238-432).

Description.—The two horn cores, probably from
the same individual are too large to be from a mod-
ern bison. They are the right size for either B. an-
tiquus or B. occidentalis, but the material is too
incomplete to allow a specific identification.

Discussion.—Bison remains are not common in
Pleistocene deposits in Trans-Pecos Texas, but are
common farther north on the Great Plains. Bison
remains are abundant in deposits in Bonfire Shelter
in the same area (Dibble and Lorrain, 1968). It can
be shown there that on at least three occasions Paleo
Indians drove a herd of bison over the cliffand into
the shelter.
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