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TABLE 2
Numbers of Identified Mammalian Specimens per Taxon by Stratum at Danger Cave
(S = surface; NP = no provenience)
Stratum

Taxon 1 II III v \" S NP Totals
Sylvilagus sp. 19 1 - — — - 9 29
Sylvilagus sp. (large) 76 20 5 2 18 - 36 157
S. idahoensis 35 1 — - 1 — 13 50
S. nuttallii 5 - - 1 3 - 7 16
Lepus sp. 135 568 567 182 525 4 381 2362
L. californicus - — 2 — 6 - 1 9
Marmota flaviventris 17 - - - - - - 17
Thomomys sp. — — - — 1 - — 1
Dipodomys sp. 22 4 1 — 4 - — 31
D. cf. ordii 1 - - - - - — 1
D. microps - 3 — - - - - 3
Neotoma sp. 16 - — — 3 - - 19
N. cf. lepida 5 - - 1 6 - 1 13
N. lepida 3 6 1 2 21 — 4 37
N. cf. cinerea 69 8 1 - 2 — 26 106
N. cinerea 41 7 2 - 1 - 14 65
Microtus sp. 1 - - - - - - 1
Erethizon dorsatum — - — - 1 - - 1
Canis sp. —- 1 - 1 5 - - 7
Canis cf. latrans - - - - 3 - - 3
Canis latrans 2 9 5 11 48 - 8 83
Canis lupus - 2 9 5 - 1 18
Canis familiaris - 2 — — — 1 — 3
Vulpes cf. vulpes — — — — 1 - - 1
V. vulpes — 1 - - 4 - 2 7
V. macrotis - 4 — - 3 - - 7
Mustela frenata 2 - - - - - - 2
Taxidea taxus - - 1 - 5 - 3 9
Lynx cf. rufus - 2 — - 3 - — 5
Lynx rufus — 1 2 - — - 1 4
Odocoileus cf. hemionus — 2 4 10 15 - - 31
Antilocapra americana - 5 3 6 14 - 3 31
Bison bison - 2 1 - 8 - - 11
Ovis canadensis - 65 64 49 176 - 19 373
Totals 449 714 668 266 882 5 529 3513

kens, 1970). Accordingly, Aikens postulates
that ““a sixth level, DVI, existed at Danger
Cave but was not discovered and that arti-
facts from it were combined with artifacts
from DV” (1970: 197-198). Aikens’ argu-
ments are compelling, and have been ac-
cepted by Jennings (1974). DV thus appears
to span the last 4000 years.

DESCRIPTIVE SUMMARY

Table 2 presents the number of identified
specimens per mammalian taxon by stratum
at Danger Cave. In this section, I provide a

discussion of the criteria used to identify these
elements, and comment on selected aspects
of the taxa represented within the Danger
Cave vertebrate fauna. In some cases, I have
provided catalog numbers for particular
specimens. When the Danger Cave material
was initially cataloged under Jennings’ direc-
tion, some of the faunal material was given
University of Utah (UU) numbers. Because
it would have been both unwise and ineffi-
cient to work with uncataloged material, all
faunal material was renumbered using a sec-
ond system. Each of the numbers in this sec-
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Fig. 3. Relationship between mandibular height at p4 and alveolar length (p3-m1): Sylvilagus nuttallii
(solid circles) and S. audubonii (x).

humeri, 205 radii, 52 ulnae, 3 metacarpals, Material: 4 skull fragments, 1 mandible, 1
3 sternabrae, 32 vertebrae, 96 innominates, isolated tooth, 1 clavicle, 2 metacarpals, 1
211 femora, 591 tibiae, 27 calcanea, 1 as- vertebra, 1 calcaneus, 6 metatarsals: 17 spec-
tragalus, 1 cuneiform, 17 metatarsals, 4 pha- imens.

langes: 2362 specimens.

TABLE 3
Lepus californicus — Black-tailed Mandibular Measurements (in millimeters),
Jackrabbit Danger Cave Large Sylvilagus

(Edentulous mandibles only: AL = alveolar

Material: 9 skull fragments: 9 specimens. length: H = height)

Remarks: The black-tailed jackrabbit is the

only member of the genus currently foqnd in Specimen AL H
the Danger Cave area. Both L. americanus number  Stratum p3-m3 p3-ml p4
and L. townsendii can be expected, however, 95 (@) v 3.0 98
in late Pleistocene and perhaps early Holo- 101 (1) v 12.0 ) 10'0
cene low elevation Great Basin faunas (Gray- 101 (2) v 12.3 9.9
son, 1987). 101 (7) v 12.1 9.6
Order Rodentia—Rodents 23083/ 25 (2) i;; }g; g'g
Family Sciuridae —Squirrels 2; E 6; I 128 10.4
Marmota flaviventris—Yellow-bellied 30 3) I 12.6 9.8

Marmot
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Remarks: There are no modern records for
marmots in the Wendover area. The closest
known populations are all slightly over 100
km distant: 110 km to the west in the Ruby
Mountains (Hall, 1946, 1981), 135 km to the
north in the Raft River Mountains (Durrant,
1952), 130 km to the southeast on Deseret
Peak (Durrant et al., 1955), and 120 km to
the south in the Deep Creek Mountains
(Shippee and Egoscue, 1958). Although in-
tervening populations may exist, the Silver
Island Mountains are certainly too xeric for
these animals today.

Because all of the Danger Cave marmot
specimens came from DI, and because mar-
mots do not currently exist in this area, these
specimens may provide significant informa-
tion concerning the timing of the local ex-
tinction of marmots. It is, however, possible
that the marmot specimens were transported
here by people. Not only does DI contain
archaeological material, but, assuming that
the marmot assemblage has not been biased
by collection procedures, whatever deposited
these specimens was skeletally selective. Fif-
teen of these specimens are cranial and distal
limb elements, the remaining two a clavicle
and a thoracic vertebra.

Although both sand 1 and sand 2 contained
occasional pieces of debitage, Jennings con-
sidered these intrusive, arguing that there was
no evidence for human occupation of the cave
during DI times except for that which was
found on the surface of sand 1, including the
six hearths discussed above. Thus, it is im-
portant to realize that of the 17 marmot spec-
imens, 16 (UU-23715; DC-22) came from
Feature 114, while the remaining specimen,
the clavicle (UU-23716; DC-31), came from
Feature 113 (in Jennings’ usage, “features”
were “individual accretional strata” [Jen-
nings, 1957: 52] that may or may not have
contained cultural material). Both Features
113 and 114 were within sand 2. Feature 113
overlaid the hearths, was not screened, and
provided a small amount of debitage; Feature
114 overlaid Feature 113, was passed through
Y in. (0.64 cm) mesh screen, and provided
no artifacts (Danger Cave fieldnotes for 17
June, 7 July, and 16 July, 1953). Because the
marmot specimens occurred within sand 2,
and because 16 of the 17 specimens came
from Feature 114, which provided no evi-
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dence of human occupation whatsoever, it
seems unlikely that the Danger Cave mar-
mots were transported to the cave by people.

Family Geomyidae—Pocket Gophers
Thomomys sp.—Smooth-toothed
Pocket Gopher

Material: 1 mandible: 1 specimen.

Remarks: Thomomys bottae is the only
pocket gopher known from the Wendover area
today. The single Danger Cave specimen is
an edentulous mandible with a p4-m2 alveo-
lar length of 5.6 mm. The only other member
of'the genus currently present west of the Sier-
ra Nevada—Cascades that this mandible could
represent is 7. talpoides, the northern pocket
gopher. An alveolar length of 5.6 mm is con-
sistent with an identification of either 7. tal-
poides or T. bottae (see Grayson, 1983, table
11; see also chap. 3, this volume).

Family Heteromyidae— Pocket Mice,
Kangaroo Mice, Kangaroo Rats
Dipodomys sp.—Kangaroo Rats

Material: 2 skull fragments, 1 humerus, 1
vertebra, 1 sacrum, 3 innominates, 10 fem-
ora, 13 tibiae: 31 specimens.

Dipodomys cf. ordii—Ord’s
Kangaroo Rat

Material: 1 mandible: 1 specimen.

Dipodomys microps—Chisel-toothed
Kangaroo Rat

Material: 2 skull fragments, 1 isolated tooth:
3 specimens.

Remarks: Both D. ordii and D. microps cur-
rently inhabit the Wendover area (Durrant,
1952).

Family Muridae—Murids
Neotoma sp.— Wood Rats

Material: 7 skull fragments, 1 mandible, 4
isolated teeth, 1 scapula, 1 humerus, 3 ver-
tebrae, 2 metatarsals: 19 specimens.

Neotoma cf. lepida—Desert Wood Rat

Material: 4 skull fragments, 1 mandible, 2
innominates, 3 femora, 3 tibiae: 13 speci-
mens.
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Fig. 6. Etched bones from Danger Cave (a, DC-98; b, DC-98; ¢, UU 22961/3).

formation on the history of small mammals  mesic-adapted mammals. Marmots do not
in this part of the Great Basin. In addition,  currently exist in the Wendover area, yet
they appear to shed light on the late Pleis- marmot bones and teeth comprise 4 percent
tocene history of Lake Bonneville. of the DI mammalian collection (17 speci-
mens); the Holocene assemblages lack mar-

THE DI/DII FAUNAL SHIFT mots. A full 25 percent (110 specimens) of

DI contains the only mammalian assem-  the DI mammalian fauna was contributed by
blage in the site with significant numbers of  bushy-tailed wood rats, after which time their

TABLE 14
The Number of Etched Bones by Taxon and Stratum at Danger Cave
Stratum

Taxon I I 111 v v NP Totals

Lepus sp. 0 109 6 4 11 28 158
Canis latrans 0 0 0 0 1 0 1
Lynx cf. rufus 0 2 0 0 0 0 2
Odocoileus cf. hemionus 0 0 0 0 1 0 1
Antilocapra americana 0 1 0 0 0 0 1
Ovis canadensis ] 10 0 1 0 0 11
Totals 0 122 6 5 13 28 174
Total mammal NISP 449 714 668 266 887 529 3513

% etched 00 17 01 02 02 05 05
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TABLE 15
Abundances of Selected Mammalian Taxa by Stratum at Danger Cave
(Lepus sp. includes L. californicus)
Stratum (NISP, %)

Taxon I II 111 v v
Svivilagus sp. (large) 81 18 20 03 5 01 3 01 21 02
S. idahoensis 35 08 1 00 0 00 0 00 1 00
Lepus sp. 135 30 568 80 569 85 182 68 535 60
Marmota flaviventris 17 04 0 00 0 00 0 00 0 00
Neotoma lepida 8 02 6 01 1 00 3 01 27 03
Neotoma cinerea 110 25 15 02 3 01 0 00 3 00
All others 63 14 104 15 90 14 78 29 300 34

Totals 449 101% 714 101% 668 101% 266 99% 887 99%

numbers dropped rapidly. Bushy-tailed wood
rats do not appear to exist in the Silver Island
Mountains; the closest populations may be
in the Pilot Range to the immediate north-
west. Although relatively little is known about
the ecology of pygmy rabbits, what is known
documents that they prefer dense stands of
tall sagebrush (Weiss and Verts, 1984), a hab-
itat that does not exist in the vicinity of Dan-
ger Cave today. In DI, however, 8 percent
(35 specimens) of the mammalian assem-
blage was contributed by pygmy rabbits; dur-
ing the subsequent 10,000 years represented
in these deposits, only two pygmy rabbit
specimens were added to the sample. Al-
though I have little knowledge of the mech-
anisms that accumulated the Danger Cave
fauna, there seems little reason to doubt that
during the time the fauna of DI was being
deposited, populations of yellow-bellied
marmots, bushy-tailed wood rats, and pygmy
rabbits lived nearby, and that the size of these
populations was greatly diminished by the
time the deposition of DII began.

In short, the DI mammalian fauna suggests
that relatively mesic environments occurred
in the vicinity of the site between 11,000 and
10,000 B.P., environments that seem to have
been replaced by relatively xeric ones by DII
times. Unfortunately, with the possible ex-
ception of the Sage Grouse material, the very
small avian sample from Danger Cave does
not seem to shed much light on this period
of time (see chap. 2). Although the relatively
large numbers of waterfowl in DI and DII (26
of 87, and 28 of 30 specimens, respectively)
suggest locally available mesic habitats, in
fact most of these birds are Anas and may

indicate no more than ephemeral ponding.
The relatively high numbers of Sage Grouse
in DI are of interest. Of the 37 specimens of
both Centrocercus urophasianus and cf. C.
urophasianus from DI, 30 came from Feature
114, 4 from Feature 113, and 1 from Feature
108; the remaining 2 cannot be given more
precise provenience. As I have noted in my
discussion of the marmot material, Features
113 and 114 are within sand 2, and bones
within these features are not likely to repre-
sent human transport. The same cannot be
said for Feature 108, which is one of the six
hearths built on the surface of sand 2; the
fragmentary sacrum of cf. Centrocercus uro-
phasianus (UU-23345; DC-24) that came
from this feature may well reflect human ac-
tivities. Clearly, though, the bulk of the DI
Sage Grouse specimens represents local pop-
ulations of these birds. Although the very
small avian sample does not inspire confi-
dence, the decline in abundance of Sage
Grouse from DI (in which they comprise 38%
of the avian assemblage) to DII (7% of the
assemblage) correlates well with the decline
of pygmy rabbits at this time. Together, these
decreases suggest a substantial loss of sage-
brush habitat in the area at about 10,000 B.P.

I have noted that Scott et al. (1983) argue
that Lake Bonneville began to retreat from
the Provo level sometime before, but notlong
before, 13,000 B.P., and had retreated to es-
sentially modern levels by 11,000 years ago.
They concur with Currey (1980) that during
the past 11,000 years, Lake Bonneville has
reached no higher than the Gilbert shoreline.
At Danger Cave, this shoreline is at 1294 m,
or 20 m beneath the cave itself (Eardley et



1988

times (Grayson, 1983, 1987). I have also not-
ed that the original observation made by But-
ler (1972) of higher abundances of Sylvilagus
idahoensis during the first few thousand years
of the Holocene than during later times has
been confirmed at both Gatecliff Shelter and
the Connley Caves. In this context, it is of
importance to recall the sharp decrease in S.
idahoensis specimens from DI to DII in Dan-
ger Cave. This decrease strongly suggests
higher late Pleistocene than Holocene abun-
dances of pygmy rabbits in this area. Since
these are the first demonstrable Pleistocene-
age pygmy rabbits from the Great Basin of
which I am aware (the earliest specimens from
the Connley Caves may be Holocene in age),
there is no opportunity to compare this de-
crease to that which may have occurred in
other areas. However, this shift does raise the
strong possibility that pygmy rabbits have
undergone two decreases in abundance in the
arid west during the past 12,000 years or so:
one at the Pleistocene/Holocene boundary,
ca. 10,000 B.r., and a second, originally ob-
served by Butler (1972), during the middle
Holocene. The correlated decline of Sage
Grouse at both Danger Cave and the Connley
Caves (Grayson, 1979) suggests that these de-
creases in abundance may have been tightly
linked to decreases in available sagebrush
(Artemisia tridentata) habitat. Implications
for the management of modern populations
of pygmy rabbits seem clear.

Finally, I observe that the presence of both
marmots and bushy-tailed wood rats in the
sediments of Danger Cave is in line with one
of'the predictions of J. H. Brown’s hypothesis
that boreal mammals reached Great Basin
mountains during the Pleistocene, only to be-
come isolated on these mountains and then
differentially extinct across them (Brown,
1971, 1978; see Grayson, 1987, for a review
of the paleontological evidence that now sup-
ports this hypothesis). Brown’s model pre-
dicts that the boreal mammals involved, in-
cluding marmots and bushy-tailed wood rats,
must once have been present in the inter-
vening lowlands, since those lowlands pro-
vided access to the mountains during the
Pleistocene. Several years ago (Grayson,
1982b), I noted that the only known extra-
limital record for marmots within their gen-
eral distributional range was provided by
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Hidden Cave (Grayson, 1985), which docu-
ments local marmot populations on Eetza
Mountain in the southern Carson Sink until
very late Holocene times, after which they
became locally extinct. I also observed that
“if Brown’s hypothesis is correct, further low
elevation records for marmots in areas in
which they no longer occur, but within the
boundaries of their modern general distri-
bution, should be forthcoming™ (Grayson,
1982b: 90-91). Danger Cave provides just
such a record, documenting marmots in the
vicinity of Danger Cave during late Pleisto-
cene times, and suggesting that their extir-
pation from this region may have occurred
at about 10,000 B.Pp. Hogup Cave (Durrant,
1970) also provided records for marmots.
Here, strata 1-5, 6-7, and 10 (ca. 8400-2600
B.P.) contain small numbers of marmots. This
sample is sufficiently small (a total minimum
number of 15 individuals across all eight
strata), and the deposits of Hogup sufficiently
complex, that it would not appear to shed
very detailed light on the history of marmots
in the Hogup Mountain area. However, mar-
mots do not exist here today; indeed, they
are unknown from any isolated mountain
range within the Bonneville Basin. Unless
they represent transport by people, the Ho-
gup Cave marmots also provide a low cle-
vation record for marmots in an area in which
they no longer exist. The Hogup Cave data
suggest that, if transport by people is not in-
volved, marmots survived in the Hogup
Mountains well into the Holocene.

CONCLUSIONS

Although the faunal assemblage reported
here was excavated over 30 years ago, the
care with which those excavations were done
and the excellent curation which the material
has received since that time have allowed the
extraction of information that sheds signifi-
cant light on several aspects of environmental
history in the Great Basin. The Danger Cave
fauna supports the argument that Lake
Bonneville occupied the Gilbert shoreline be-
tween 11,000 and 10,000 years ago (e.g., Cur-
rey, 1980; Currey et al., 1984; Currey and
Oviatt, 1985), and suggests that the alterna-
tive picture painted by Spencer et al. (1984)
is not correct. In addition, the site has pro-
vided the first evidence that pygmy rabbits
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may have undergone two major decreases in
abundance since terminal Pleistocene times,
one at about 10,000 B.P., and one, known
from other sites, at about 7000 B.p. Although
the avian fauna is very small (see chap. 2),
the decrease in pygmy rabbit abundance at
the end of DI times appears to have been
accompanied by a decrease in the local abun-
dance of Sage Grouse, suggesting a decrease
in the abundance of nearby sagebrush habi-
tat. The fauna also documents that both mar-
mots and bushy-tailed wood rats once oc-
cupied this area, meeting a prediction of J.
H. Brown’s biogeographic model. Marmots
may have become extinct here at about 10,000
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B.P., while bushy-tailed wood rats appear to
have survived into the Holocene.

Because I have little information on the
mechanisms that accumulated the vertebrate
remains in Danger Cave, I have added little
to purely archaeological knowledge of that
fauna. My analysis of the burned mammalian
bone is consistent with Jennings’ argument
that the deposits of the site were burned en
masse after having accumulated to a sub-
stantial depth. In addition, I hope I have
added to an understanding of the environ-
mental context in which the people who oc-
cupied Danger Cave lived.
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TABLE 22
Radiocarbon Dates for the Neotoma Midden at the Rear of the Last Supper Cave
Sample no. Material Years B.P. Depth (inches) Lab no.
LS-371 (157) Ovis horn sheath 1780 + 60 0-6 A-4255
LS-367 (130) Ovis horn sheath 1120 £ 60 6-12 A-4257
LS-372 (198) Ovis horn sheath 1750 £ 70 18-24 A-4254
LS-369 (305) Ovis horn sheath 270 £ 50 24-30 A-4256

number of burned mountain sheep long bones
contain burned pupal cases of dermestid bee-
tles within their shafts. Since dermestid bee-
tles feed only on dried flesh, these burned
pupal cases demonstrate that the burning
postdated the deposition of the bones by a
perhaps substantial amount of time. The fires
involved may well have been set by people
but they are not functionally related to the
bones and no analysis of the distribution of
burning across elements or across taxa is pre-
sented here.

DESCRIPTIVE SUMMARY

In this section, I provide descriptive in-
formation on the 8975 mammalian speci-
mens (table 23) present in the deposits of Last
Supper Cave. Where not discussed elsewhere,
I also provide the criteria used to identify
those taxa. In addition, I discuss the local
distribution of the taxa represented in the
Last Supper Cave collection. The informa-
tion provided on the modern distribution of
mammals in the Last Supper Cave region
depends heavily on the results of two brief
small mammal surveys that I conducted in
Hell Creek Canyon (162 trap nights) and in
Virgin Valley, approximately 3 km north of
the confluence of Hell Creek and Virgin Creek
(162 trap nights), in September 1983 and Au-
gust 1984. As with other small mammal sur-
veys that I have conducted in conjunction
with the analysis of cave and rockshelter fau-
nas (e.g., Grayson, 1983, 1985), the purpose
of this survey was to discover whether certain
key taxa represented in the collection, such
as marmots (Marmota flaviventris), still oc-
cur in the area.

Order Insectivora—Insectivores
Family Soricidae—Shrews
Sorex sp.—Long-tailed Shrews

Material: 1 humerus: 1 specimen.
Remarks: Both the vagrant (S. vagrans) and

water (S. palustris) shrews are known from
northwestern Humboldt County (Hall, 1946).

Order Lagomorpha—Rabbits,
Hares, and Pikas
Family Leporidae—Rabbits and Hares
Sylvilagus sp.—Rabbits

Material: 18 skull fragments, 14 mandi-
bles, 27 isolated teeth, 9 scapulae, 9 humeri,
6 radii, 4 metacarpals, 30 vertebrae, 19 in-
nominates, 9 femora, 10 tibiae, 3 calcanea,
8 metatarsals, 8 phalanges, 1 metapodial: 175
specimens.

Sylvilagus idahoensis—Pygmy Rabbit

Material: 49 skull fragments, 57 mandi-
bles, 25 isolated teeth, 32 scapulae, 40 hu-
meri, 7 radii, 6 ulnae, 5 vertebrae, 26 innom-
inates, 28 femora, 69 tibiae, 2 calcanea, 8
metatarsals: 354 specimens.

Sylvilagus cf. nuttallii—Nuttall’s
Cottontail

Material: 176 skull fragments, 202 man-
dibles, 146 isolated teeth, 207 scapulae, 253
humeri, 74 radii, 67 ulnae, 16 metacarpals,
164 vertebrae, 16 sacra, 176 innominates,
295 femora, 690 tibiae, 8 astragali, 45 cal-
canea, 5 other tarsals, 104 metatarsals, 52
phalanges: 2696 specimens.

Sylvilagus nuttallii—Nuttall’s
Cottontail

Material: 160 skull fragments, 153 man-
dibles, 125 isolated teeth: 438 specimens.

Lepus sp.—Hares

Material: 29 skull fragments, 23 mandi-
bles, 37 teeth, 19 scapulae, 20 humeri, 37
radii, 13 ulnae, 3 metacarpals, 11 vertebrae,
11 innominates, 48 femora, 87 tibiae, 1 pa-
tella, 8 astragali, 9 calcanea, 2 other tarsals,
15 metatarsals, 13 phalanges: 386 specimens.
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TABLE 23
Number of Identified Specimens per Mammalian Taxon by Stratum at Last Supper Cave
Stratum
Taxon 1 2 3 3/4 4 5 5/6 6 7 8 R NP Totals
Sorex sp. — — - - - - - - - = 1 — 1
Sylvilagus sp. S 7 7 - 24 2 - 2 - - 116 12 175
Sylvilagus idahoensis 27 20 30 -— 9 4 - 2 — - 218 44 354
Sylvilagus cf. nurtallii 70 72 183 1 311 55 3 72 19 3 1463 444 2696
Sylvilagus nuttallii 5 2 6 — 48 9 1 20 6 — 284 57 438
Lepus sp. 53 9 18 1 34 7 - 16 30 -— 169 49 386
Tamias sp. - - - - - - - - - = 1 1 2
Marmota flaviventris 10 59 47 2 117 30 7 45 30 - 759 237 1343
Spermophilus sp. 2 - 2 - 1 2 - - - - 3 1 11
Spermophilus cf. townsendii - - - - - - - - - - 1 - 1
Spermophilus townsendii 1 - - - - - - - - - 6 - 7
Spermophilus cf. beldingi — 1 - - — - - R 4 - 5
Spermophilus beldingi - - - - - - - - - = 4 - 4
Spermophilus lateralis 2 — - - 3 2 — - - = 2 1 10
Thomomys sp. - 3 - - - - - - - = 10 3 16
Thomomys cf. bottae - - - - 1 - = 1 - - 1 — 3
Thomomys cf. talpoides - 3 ) 1 - - - - - 26 3 34
Thomomys talpoides - 4 4 — 3 - - - - = 26 2 39
Perognathus sp. — - ) — - - - - - 16 4 21
Perognathus parvus — —_ - - - - - - - - 7 ) 12
Peromyscus sp. — - - - — - - - - - 6 — 6
Peromyscus maniculatus - - - - - - = - - - S — 5
Peromyscus crinitus — — - = — - = - - - 1 — 1
Neotoma sp. - 1 - - 2 - 1 - - = 23 1 28
Neotoma cf. lepida - 1 - - 1 - - - - = 61 8 71
Neotoma lepida - — 1 - - - - - - - 58 10 69
Neotoma cf. cinerea - 4 3 - 32 13 3 10 1 - 298 37 401
Neotoma cinerea 2 k} 1 - 13 2 - 11 1 - 128 33 194
Microtus sp. - - 1 - S - - I - - 78 8 93
Microtus montanus - — - - 1 1 - - - = 16 1 19
Microtus longicaudus - 1 - - — - - - - = 12 - 13
Lagurus curtatus - — - - - - - 1 - - 63 - 64
Erethizon dorsatum 3 1 - - - - - - - - 14 2 20
Canis cf. latrans 2 —_ 2 - —_ - - - - - 13 1 18
Canis latrans - 4 8 — 1 - - - - - 37 5 55
Canis lupus — — - - - - - - - = 1 - 1
Vulpes vulpes - - - - - - - - - = 1 - 1
Mustela sp. — — - - - - - - - = 1 — 1
Mustela frenata - - - = 1 - - - - - 4 1 6
Taxidea taxus — 3 3 - 1 - - - - = 24 9 40
Spilogale putorius - - - = — - - - = - 2 - 2
Mephitis mephitis —_ —_ - - - - = - - - — 1 1
Lynx cf. rufus 2 - 6 - 1 - = 2 - = 36 1 48
Lynx rufus — - I - - - - - - = 16 - 17
Cervus elaphus - 1 1 - — - - - - = 6 1 9
Odocoileus cf. hemionus — - 2 - - - = — 1 - 15 - 18
Antilocapra americana — — 3 - — - - - - = 18 1 22
Ovis canadensis 17 40 142 2 62 - = 3 3 — 1810 115 2194
Totals 201 239 473 6 672 127 15 186 91 3 5864 1098 8975
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Remarks: All leporids identified from the
Last Supper collection currently occupy the
Hell Creek area (Hall, 1946).

Order Rodentia— Rodents
Family Sciuridae—Squirrels
Tamias sp.—Chipmunk

Material: 1 humerus, 1 tibia: 2 specimens.

Marmota flaviventris—Yellow-bellied
Marmot

Material: 239 skull fragments, 259 man-
dibles, 301 isolated teeth, 60 scapulae, 97
humeri, 61 radii, 72 ulnae, 10 metacarpals,
14 clavicles, 16 vertebrae, 2 sacra, 23 innom-
inates, 73 femora, 66 tibiae, 5 fibulae, 11 as-
tragali, 6 calcanea, 1 other tarsal, 13 meta-
tarsals, 14 phalanges: 1343 specimens.

Spermophilus sp.—Ground Squirrels

Material: 2 skull fragments, 1 mandible, 1
scapula, 1 humerus, 1 innominate, 2 femora,
2 tibiae, 1 calcaneus: 11 specimens.

Spermophilus cf. townsendii — Townsend’s

Ground Squirrel

Material: 1 skull fragment: 1 specimen.

Spermophilus townsendii—Townsend’s
Ground Squirrel

Material: 3 skull fragments, 4 mandibles:

7 specimens.
Spermophilus cf. beldingi—Belding’s

Ground Squirrel

Material: 1 mandible, 1 humerus, 1 innom-
inate, 2 femora: 5 specimens.

Spermophilus beldingi — Belding’s
Ground Squirrel

Material: 2 skull fragments, 2 mandibles:
4 specimens.

Spermophilus lateralis—Golden-mantled
Ground Squirrel

Material: 6 skull fragments, 4 mandibles:
10 specimens.

Remarks: All of the sciurids represented in
the Last Supper Cave fauna are currently
present in the Hell Creek area. In 1983, I took
a single least chipmunk (7. minimus) in a
small grassy meadow adjacent to South Hell
Creek (elev. ca. 1790 m), approximately 6.2
km west of Last Supper Cave. Spermophilus
lateralis was common in Hell Creek Canyon
in 1984, while three fresh marmot skulls were
found on the surface of unconsolidated, ac-
tive Neotoma middens just downstream from
Last Supper Cave itself.

The postcranial material assigned to S. cf.
beldingi was assigned on the basis of size:
Belding’s ground squirrel is the largest ground
squirrel currently found in northwestern Ne-
vada.

Family Geomyidae— Pocket Gophers
Thomomys sp.—Smooth-toothed
Pocket Gophers

Material: 7 mandibles, 5 isolated teeth, 3
humeri, | innominate: 16 specimens.

Thomomys cf. bottae—Botta
Pocket Gopher

Material: 3 mandibles: 3 specimens.

Thomomys cf. talpoides—Northern
Pocket Gopher

Material: 10 mandibles, 2 isolated teeth, 7
humeri, 1 ulna, 2 innominates, 7 femora, 4
tibiae, 1 astragalus: 34 specimens.

Thomomys talpoides—Northern
Pocket Gopher

Material: 17 skull fragments, 18 mandi-
bles, 4 isolated teeth: 39 specimens.

Remarks: The only species of Thomomys
known from northwestern Nevada today are
T. talpoides and T. townsendii, Townsend’s
pocket gopher. The latter is markedly large
and can be readily distinguished from all oth-
er Great Basin pocket gophers on this basis
alone. Thomomys bottae does not occur in
northwestern Nevada today, but my tenta-
tive identification of this animal in the Last
Supper fauna requires discussion.
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Fig. 10. Modern Mustela erminea (solid circles), M. frenata (x), and the Last Supper Cave Mustela
sp. (open circle) innominates compared: ischial width and spine-spine length.

HUMAN MODIFICATION OF THE
Last SUPPER CAVE BONES

The bones of six mammalian taxa repre-
sented in the Last Supper Cave faunal assem-
blage show cut marks attributable to human
activity: Ovis canadensis, Marmota flaviven-
tris, Lepus sp., Canis lupus, and Neotoma
cinerea. Of these six, only the samples avail-
able for mountain sheep and marmots are
sufficient to demonstrate patterning in the
placement of cut marks, and my discussion
will focus on these two taxa.

Ovis canadensis

Of the 2194 identified mountain sheep
specimens, 1810 (82.5%) come from the Neo-
toma middens that lined the southern and
rear walls of the cave, while an additional
115 (5.2%) specimens lack within-site pro-
venience of any sort (table 23). Given that so

few of the Ovis specimens can be placed se-
curely in time, this collection must be ana-
lyzed as a single unit if it is to be analyzed at
all, and that is the approach I follow here.
Although the depositional chronology of this
material is poorly controlled, I note that ap-
proximately 1470 (67%) of the Last Supper
Cave Ovis came from the Neotoma midden
in the rear of the cave (fig. 8). Since that mid-
den has dates that span the last 1700 years,
it is possible, and perhaps even likely, that
the bulk of the Last Supper Cave Ovis ma-
terial was deposited within that interval.
The mountain sheep specimens from this
site have been modified in four very obvious
ways. First, the vast majority have been
burned. As I have already noted, the presence
of burned dermestid beetle pupal cases in the
shafts of a number of Ovis long bones dem-
onstrates that the burning occurred sometime
after the bones had been deposited. As a re-



72 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

scars suggestive of dynamic loading, with sin-
gle notches at the point of impact. Of these
63, 53 show wedge flakes roughly opposite
the point of impact (terminology follows
Johnson, 1985). While carnivore damage
might produce generally similar damage, only
seven of these 63 specimens show such clear
evidence of carnivore damage as tooth
impressions and punctures, and only four
show such evidence on the shaft. The radius,
tibia, and metapodials also show similar
breakage in the absence of carnivore damage,
but no other element shows the combination
of spiral fracture, single impact notches, and
wedge flakes in numbers comparable to that
on the distal humerus. People were clearly
breaking mountain sheep bones by percus-
sion at Last Supper Cave, and Thomas and
Mayer (1983) document similar behavior in
the Gatecliff Horizon 2 collection.

Because people were clearly breaking bones
by percussion at both Last Supper Cave and
Gatecliff Shelter, it is certainly possible that
at least some of the density mediated destruc-
tion in both Ovis assemblages was caused by
people. However, evidence for human-caused
long bone breakage in the Last Supper Cave
assemblage is largely confined to the shafts
of those bones, while carnivore damage is
more evident on articular ends. This pat-
tern—that people attack shafts while carni-
vores attack articular ends—has been noted
elsewhere (Binford, 1978, 1981). Given the
heavy amount of carnivore damage sustained
by both the Last Supper Cave mountain sheep
specimens (table 31) and the Gatecliff Shelter
Horizon 2 materials (Thomas and Mayer,
1983), carnivores seem by far the most likely
cause of the “reverse utility curves” derived
for both assemblages. Most importantly, re-
gardless of the agent of destruction, neither
curve seems likely to have been produced by
human transport of economically valuable
body parts of Ovis.

Marmota flaviventris

Twenty marmot mandibles in the Last
Supper Cave faunal assemblage have been
cut in one or more of three places. Sixteen of
these mandibles show one or more cut marks
on the buccal face of the body and ascending
ramus, cuts that begin just beneath the alveoli
and extend to the posterior border of the as-
cending ramus, running roughly parallel to
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the ventral border of the ramus. Two of these
mandibles show oblique cuts at or immedi-
ately anterior to the point where the superior
and inferior masseteric lines join, while two
show oblique cuts along the ventral border
of the body beneath p4 and the mental fo-
ramen. One specimen combines all three
marks; all others occur singly (fig. 19).

The cuts across the ascending ramus ap-
pear to have been placed to sever the mas-
seter, presumably to remove the mandible.
Why the mandible was removed is a different
issue. This could have been done either as
part of processing marmot carcasses for con-
sumption, or to remove the mandible intact
for use as a tool. Echlin et al. (1981), for
instance, have suggested that archaeological
Lepus mandibles with their broad, flat inci-
sors were used as flakers, and a similar use
might be posited for the Last Supper Cave
specimens. The occlusal surfaces of the mar-
mot incisors from this site, however, are too
fragmentary to examine this notion by look-
ing for wear on those surfaces.

Whatever the reason, however, marmot
mandibles were being removed in this fash-
ion in several parts of the Great Basin. Hang-
ing Rock Shelter provided a single specimen
cut in an identical fashion (see below), while
Alta Toquima Village, at an elevation of
11,000 ft (3353 m) in the Toquima Range of
central Nevada, provided two such examples
(Thomas, 1982; Grayson, unpubl.). Unfor-
tunately, only the Alta Toquima specimens
can be dated with any precision: this site was
occupied between A.D. 1300 and very early
historic times. The Hanging Rock Shelter
specimen comes from stratum 2 (Suborgan-
ic), which spans much of the Holocene. Ten
of the Last Supper Cave specimens are from
Neotoma middens, seven lack secure pro-
venience, while one is from stratum 2 (Ash)
and is thus late Holocene in age.

An additional 24 marmot bones show var-
ious cuts, nicks, and scrapes, some of which
might have been caused by human activities.
However, none of these are localized at a
given spot on a given specimen. There are,
for instance, 15 femur shafts with cuts at right
angles to the main axis of the shaft, but these
may be found anywhere along the length of
the posterior aspect of the shaft. The same is
true for similar marks on the lateral aspect
of the shafts of two ulnae and four radii, and
on the lateral (two specimens) and posterior
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(one specimen) surfaces of the tibial shaft. A
human origin for these marks appears un-
likely. Only the mandible shows clear signs
of human-inflicted cut marks among the
bones of the Last Supper Cave marmots.

Other Taxa

Five other specimens, from four additional
taxa, show human-caused cut marks. Two
Lepus tibiae have been cut at the distal end
of the shaft, at right angles to the main axis
of the bone, one on the posterior face of the
shaft (Surface), the other on both posterior
and anterior aspects of the shaft (Neotoma
midden). A single Sy/vilagus cf. nuttallii tibia
has been scored and snapped at midsection
(Organic), while a Canis lupus ulna has been
treated in an identical way, with the scoring
2.5 cm distal to the radial notch (LS-367,
Neotoma midden). Finally, a single Neotoma
cinerea mandible (LS-254, Ash) bears a cut
mark that extends across the ascending ramus
at toothrow level, parallel to the toothrow.
This placement is identical to that seen in the
16 marmot mandibles noted above and like-
wise seems to represent severing of the mas-
seter muscle.

CONCLUSIONS

Analysis of the Last Supper Cave mountain
sheep assemblage suggests that while the neg-
ative hyperbolic curves that so frequently
characterize the relationship between artio-
dactyl relative skeletal part abundance
(%MAU) and Binford’s modified general
utility index (MGUI) in archaeological sites
might be analytically meaningful, it may be
extremely difficult to discover precisely what
that meaning is outside of the well-controlled
ethnoarchaeological settings that led to such
analyses in the first place. At Last Supper
Cave, the “reverse utility curve” that emerges
from the analysis of nearly 2000 Ovis speci-
mens seems better explained by bone de-
struction, probably by carnivores, than by
economically based decisions by people that
led to differential bone transport either into
or out of the cave. The same seems to be true
for the “reverse utility curve” derived for Ho-
rizon 2 at Gatecliff Shelter by Thomas and
Mayer (1983). Last Supper Cave suggests that
extreme caution is needed in analyzing such
curves, even if we accept the analytic as-
sumptions on which they are based.

Fig. 19. Cut marmot mandibles from Last
Supper Cave (a, LS-256/84; b, LS-333/70; ¢, LS-
373/15; d, LS-256/40; e, LS-353/42).
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Fig. 28. Economic utility graph for the Last
Supper Cave cow bones, based on the modified
general utility index for sheep (see table 35 for key
to abbreviations); plotted values from table 46.

sented in this collection is presented in chap-
ter 3.

Order Lagomorpha—Rabbits,
Hares, and Pikas
Family Leporidae— Rabbits
and Hares
Lepus sp.—Hares

Material: Articulated thoracic and lumbar
vertebrae, articulated right rear foot (astrag-
alus, calcaneus, 4 metatarsals, 4 first pha-
langes, 4 second phalanges, 1 third phalanx):
2 specimens,

Remarks: These specimens are relatively
fresh and retain much tendinous material.
The vertebrae appear to have been gnawed
by rodents and the foot is similar to remains
deposited by carnivores (Juell and Schmitt,
1985).

Order Rodentia—Rodents
Family Sciuridae—Squirrels
Marmota flaviventris—Yellow-bellied
Marmot

Material: Left mandible retaining incisor,
p4-m3, proximal left femur: 2 specimens.

Family Erethizontidae—New World
Porcupines
Erethizon dorsatum —Porcupine
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Material: Left distal tibia: 1 specimen.

Remarks: This specimen has much dried
tendinous material adhering to it, and ap-
pears to have been gnawed by rodents.

Order Carnivora—Carnivores
Family Felidae—Cats
Lynx sp.—Bobcat or Lynx

Material: Right mandible retaining il-ml
and attached left mandible fragment retain-
ing i1-i3 and canine fragment, right radius
and articulated ulna: 2 specimens.

Remarks: Both specimens have tendinous
material and periosteal tissue attached.

Order Artiodactyla— Artiodactyls
Genus and species indet.—Deer or Sheep

Material: Right mandibular articular con-
dyle, 3 thoracic vertebra fragments, 1 lumbar
vertebra fragment, 5 rib fragments, proximal
right ulna, first phalanx fragment: 12 speci-
mens.

Family Cervidae—Cervids
cf. Odocoileus sp.—Deer

Material: Left humerus (missing proximal
epiphysis): 1 specimen.

Odocoileus sp.—Deer

Material: Right front foot (metacarpal, 2
first phalanges, 2 second phalanges, 2 third
phalanges, 2 hoof sheaths, vestigial phalanges
of dew claws): 1 specimen.

Remarks: The front foot bones are still ar-
ticulated, are attached to one another by dried
connective tissue, and are neither gnawed nor
butchered.

Family Bovidae—Bovids
Ovis aries—Domestic Sheep

Material: Left mandible fragment retaining
p4 fragment and m1-m2, left radius and ar-
ticulated proximal ulna, left scapula glenoid,
left tibia (missing distal end), right astragalus,
left astragalus, right calcaneus: 7 specimens.

Remarks: These specimens are morpho-
logically similar to, but much less robust than,
the corresponding elements of bighorn sheep
(Ovis canadensis). The scapula and radius
show punctures and furrows from carnivore
gnawing, and thus may have been transport-
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TABLE 56
Number of Identified Specimens per Mammalian Taxon: Hanging Rock Shelter
(See table 55 for key to stratum designations)

Stratum
Taxon 1 2 2/3 3 2/4 3/4 4 4/5 b NP Totals

Ochotona princeps - - - - 1 - 1 - 2 - 4
Sylvilagus sp. 9 17 2 9 9 2 310 26 65 7 456
Sylvilagus idahoensis 2 28 S 6 28 15 379 21 58 7 549
Sybvilagus cf. nuttallii 20 179 8 37 90 56 1910 155 339 79 2873
Sylvilagus nuttallii - 33 — 6 14 4 406 21 55 17 556
Lepus sp. 15 72 2 19 30 16 808 83 135 45 1225
Tamias sp. - - - - - - 1 — - —_ 1
Marmota flaviventris 2 27 — ) 9 2 181 8 19 4 257
Spermophilus sp. - 3 - - 2 - 32 3 9 1 50
Spermophilus cf. townsendii — 3 — - - — 9 2 - - 14
Spermophilus townsendii - - - - 5 - 27 3 3 4 42
Spermophilus cf. beldingi — 2 - = - - 7 — - — 9
Spermophilus beldingi — — — — — —_ 8 - 1 — 9
Spermophilus cf. lateralis - 1 - — — - - — — - 1
Spermophilus lateralis - - — - — _ 5 - 1 - 6
Thomomys sp. - - - - 1 - 13 4 1 - 19
Thomomys cf. talpoides - — — - - - 6 - 1 _ 7
Thomomys talpoides - - - - - - 4 - 1 1 6
Perognathus sp. — - — - - - 20 1 3 - 24
Reithrodontomys sp. - — — — — — 1 - - - 1
Peromyscus sp. — - - —_ - — 5 _ - — 5
Peromyscus maniculatus - - - - - - 4 - 1 - 5
Peromyscus crinitus - - - — — — 2 - —_— — 2
Neotoma sp. — - — — - — 7 — 3 - 10
Neotoma cf. cinerea 1 1 - 1 3 — 32 4 7 1 50
Neotoma cinerea - 2 - — 1 — 19 2 7 2 33
Microtus sp. - - - - - - 41 - 8 - 49
Lagurus curtatus - 2 - — — - 30 - 1 - 33
Erethizon dorsatum - - - — — 6 - 1 - 7
Canis cf. latrans - - - = 1 — — - 1 - 2
Canis latrans — - - = - - 1 — - - 1
Mustela frenata - 1 - — — - 2 —_ — — 3
Taxidea taxus — — —_ 5 — —_ - — — _ 5
Lynx cf. rufus - 2 - — 2 — 4 - - - 8
Lynx rufus - — — — - - 5 — - — 5
Cervus elaphus — - - - 2 — 18 - 14 - 34
Odocoileus sp. - — — — 1 - 2 — - - 3
Antilocapra americana - 3 —_ — 1 - 4 — —_ - 8
Bison bison - - - — 1 - — 1 - - 2
Ovis canadensis - 4 — 5 8 5 25 - 1 —_ 48

Totals 49 380 17 93 209 100 4335 334 737 168 6422
shafts, left ulna shaft, proximal right cora- cf. Tympanuchus phasianellus—
coid, 2 proximal halves left coracoid, prox- Sharp-tailed Grouse
imal left scapula, 2 sternal fragments, distal Material: Complete left coracoid: 1 speci-

left femur, proximal right tarsometatarsus: men.
18 specimens. .
Remarks: The distal right humerus bears Tetraoninae—Grouse, genus and
a series of cut marks at the edge of the impres- sp. indet.
sion of the brachialis anticus. Material: Proximal right humerus, distal
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left humerus, distal left radius, distal half left
ulna, 2 proximal right coracoids, proximal
left scapula, fragmentary sternum, fragmen-
tary synsacrum: 9 specimens.

Remarks: Although the coracoid is not the
best diagnostic element to use in separating
such similarly sized birds as Blue Grouse,
Spruce Grouse, female Sage Grouse, and
Sharp-tailed Grouse, this specimen compares
closely with Sharp-tailed Grouse.

Sage Grouse were once very widespread in
northern Nevada and their presence in the
deposits of Hanging Rock Shelter occasions
no surprise. However, there are no historic
records for either Sharp-tailed Grouse or Blue
Grouse from northwestern Nevada (Gullion
and Christensen, 1957). We stress, however,
the tentative nature of the identification of
both birds in the collection.

Order Strigiformes—Owls
Family Strigidae— Typical Owls
cf. Bubo virginianus —Great Hormed Owl

Material: Fragmentary premaxilla: 1 spec-
imen.

Remarks: The identification of this speci-
men is tentative because it is both fragmen-
tary and weathered.

Order Passeriformes—Passerine Birds
Family Corvidae—Jays,
Magpies, and Crows
Pica pica—Black-billed Magpie

Material: Left femur, proximal right tar-
sometatarsus: 2 specimens.

Corvus corax—Common Raven

Material: Distal left tarsometatarsus: 1
specimen.

Remarks: Both Black-billed Magpies and
Common Ravens are common residents in
northern Nevada.

Family Laniidae—Shrikes
Lanius sp.—Shrike

Material: Left humerus (missing pneumat-
ic fossa and bicipital crest): 1 specimen.

Remarks: The Northern Shrike (L. excubi-
tor) is occasionally found in the Great Basin
in the winter, while the Loggerhead Shrike

(L. ludovicianus) is common here during the
summer (Ryser, 1985).

CLASS MAMMALIA

Order Lagomorpha—Rabbits,
Hares, and Pikas
Family Ochotonidae—Pikas
Ochotona princeps —Pika

Material: 1 mandible, 2 isolated teeth, 1
humerus: 4 specimens.

Remarks: Today, pikas are discontinuous-
ly distributed across the Great Basin, with
known populations confined to the high-el-
evation settings provided by a subset of Great
Basin mountain ranges. Pikas were one of the
mammals used by Brown (1971, 1978) in his
analysis of the distribution of boreal mam-
mals across Great Basin mountains. Al-
though patches of talus suitable for pikas
would appear to exist along the canyon walls
upstream from Hanging Rock Shelter, these
patches contain no suggestion that pikas exist
here today. Indeed, the closest modern rec-
ords for pikas of which we are aware come
from approximately 45 km to the northwest,
east of Fort Bidwell at an elevation of 1740
km, and from 55 km to the east in the Pine
Forest Range at an elevation of ca. 2590 km
(Hall, 1946).

Brown’s hypothesis that boreal mammals
occupied the Great Basin during the Pleis-
tocene, only to become confined to, and ul-
timately differentially extinct across, the
mountaintops of the region after the close of
the Pleistocene, predicts, as was discussed in
chapter 1, that such boreal mammals as pikas
existed in Great Basin low-elevation settings
at some time in the past. There is ample evi-
dence that this was, in fact, the case, and pikas
are currently the best-documented example
of this phenomenon, although the record for
marmots (Marmota flaviventris) is now be-
ginning to provide yet another detailed ex-
ample. There are Holocene records for pikas
from a number of low-elevation settings in
the northern half of the Great Basin, with the
most recent of these records falling at about
6500 B.P. (Grayson, 1987). It now appears
that pikas became isolated on Great Basin
mountain ranges between about 6500 and
5100 B.P., the older date taken from the low-
elevation records provided by such sites as
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the Connley Caves in southcentral Oregon
(Grayson, 1979) and Streamview Rockshel-
ter in the Snake Range (Thompson, 1984),
and the younger date from the Gatecliff Shel-
ter record for pika movement to higher ele-
vations on the Toquima Range (Grayson,
1983).

The presence of pikas in Hanging Rock
Shelter provides yet another extralimital low-
elevation record for this animal in the Great
Basin. Unfortunately, the stratigraphic place-
ment of these specimens (one in either the
Suborganic or Organic stratum, one in the
Suborganic Stratum, and two in the Yellow
Stratum: see table 56) does not provide much
information on the timing of the local ex-
tinction of these animals here. Clearly, they
were present in terminal Pleistocene/early
Holocene times, since the Yellow Stratum
seems to have stopped accumulating by 8000
B.P. However, the remaining specimens could
have been deposited any time between ca.
2000 and 8000 B.P. and it is, of course, quite
possible that all were deposited prior to 5000
B.P. Such a date would be consistent with
other dates available for low-elevation ex-
tinctions of this mammal in the northern
reaches of the Great Basin, although, as one
of us has pointed out elsewhere (Grayson,
1987), there is little reason to think that the
process of local extinction and subsequent
isolation for any given taxon was synchro-
nous across the Great Basin.

Family Leporidae— Rabbits and Hares
Sylvilagus sp.—Rabbits

Material: 49 skull fragments, 19 mandi-
bles, 111 isolated teeth, 56 scapulae, 20 hu-
meri, 14 radii, 14 ulnae, 5 metacarpals, 32
vertebrae, 1 sacrum, 16 innominates, 16 fem-
ora, 14 tibiae, 4 calcanea, 12 metatarsals, 3
metapodials, 70 phalanges: 456 specimens.

Sylvilagus idahoensis—Pygmy Rabbit

Material: 105 skull fragments, 93 mandi-
bles, 135 isolated teeth, 16 scapulae, 28 hu-
meri, 17 radii, 9 ulnae, 3 metacarpals, 5 ver-
tebrae, 1 sacrum, 16 innominates, 35 femora,
58 tibiae, 12 calcanea, 4 astragali, 1 navic-
ular, 11 metatarsals: 549 specimens.
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Sylvilagus cf. nuttallii—Nuttall’s
Cottontail

Material: 336 skull fragments, 281 man-
dibles, 461 isolated teeth, 181 scapulae, 179
humeri, 99 radii, 79 ulnae, 29 metacarpals,
1 carpal, 56 vertebrae, 3 sacra, 131 innom-
inates, 241 femora, 472 tibiae, 75 calcanea,
31 astragali, 6 miscellaneous tarsals, 104
metatarsals, 108 phalanges: 2873 specimens.

Sylvilagus nuttallii —Nuttall’s
Cottontail

Material: 180 skull fragments, 122 man-
dibles, 254 isolated teeth: 556 specimens.

Lepus sp.—Hares

Material: 122 skull fragments, 88 mandi-
bles, 173 isolated teeth, 59 scapulae, 112 hu-
meri, 89 radii, 51 ulnae, 13 metacarpals, 21
vertebrae, 1 sacrum, 29 innominates, 142
femora, 3 patellae, 157 tibiae, 17 astragali,
35 calcanea, 10 miscellaneous tarsals, 50
metatarsals, 53 phalanges: 1225 specimens.

Remarks: Nuttall’s cottontails, pygmy rab-
bits, and black-tailed jackrabbits are com-
mon inhabitants of the Sagebrush Vegetation
Zone (Cronquist et al., 1972) of the Great
Basin.

Order Rodentia—Rodents
Family Sciuridae—Squirrels
Tamias sp.—Chipmunks

Material: 1 tibia: 1 specimen.

Marmota flaviventris— Y ellow-bellied
Marmot

Material: 80 skull fragments, 33 mandi-
bles, 62 isolated teeth, 3 clavicles, 6 scapulae,
13 humeri, 9 radii, 9 ulnae, 2 innominates,
11 femora, 4 tibiae, 2 fibulae, 3 astragali, 5
calcanea, 1 cuboid, 8 metatarsals, 6 pha-
langes: 257 specimens.

Spermophilus sp.—Ground Squirrels

Material: 9 skull fragments, 7 mandibles,
3 isolated teeth, 4 scapulae, 5 humeri, 1 ra-
dius, 5 ulnae, 4 innominates, 4 femora, 6
tibiae, 1 fibula, 1 calcaneus: 50 specimens.
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Spermophilus cf. townsendii—Townsend’s
Ground Squirrel

Material: 6 skull fragments, 8 mandibles:
14 specimens.

Spermophilus townsendii—Townsend’s
Ground Squirrel

Material: 10 skull fragments, 6 mandibles,
26 isolated teeth: 42 specimens.

Spermophilus cf. beldingi —Belding’s
Ground Squirrel

Material: 6 skull fragments, 3 mandibles:
9 specimens.

Spermophilus beldingi —Belding’s
Ground Squirrel

Material: 4 skull fragments, 2 mandibles,
3 isolated teeth: 9 specimens.

Spermophilus cf. lateralis— Golden-mantled
Ground Squirrel

Material: 1 mandible: 1 specimen.

Spermophilus lateralis —Golden-mantled
Ground Squirrel

Material: 2 skull fragments, 2 mandibles,
2 isolated teeth: 6 specimens.

Remarks: Although no active marmots
were seen during the brief September visit to
Hanging Rock Shelter, a recent marmot skull,
with soft tissues still present, was found in
the vicinity of the site itself, strongly sug-
gesting that marmots are present here today.
All of the other sciurids identified from the
site are common inhabitants of this part of
Nevada (Hall, 1946).

In chapter 3, it was noted that Last Supper
Cave contains a number of marmot mandi-
bles that display butchering marks on the
buccal wall of the ascending ramus, and that
these marks are identical to those shown by
two marmot mandibles from Alta Toquima
(Mt. Jefferson, Toquima Range) and one from
Hanging Rock Shelter (see fig. 19). The Hang-
ing Rock specimen shows two very small
(maximum length, 0.9 mm) parallel cuts, sep-
arated by 0.20 mm, at right angles to the
anterior edge of the buccal wall of the as-
cending ramus of the right mandible, almost
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exactly at the level of the m3 alveolus. Both
cuts are deepest at their anterior ends, and
both have V-shaped cross-sections. Because
this specimen (HR-26) came from the Sub-
organic Stratum, little can be said about its
age, other than it is likely to have been de-
posited between 8000 and 2000 B.P.

Family Geomyidae—Pocket Gophers
Thomomys sp.—Smooth-toothed
Pocket Gophers

Material: 2 skull fragments, 1 mandible, 2
scapulae, 3 humeri, 1 ulna, 5 innominates, 1
femur, 3 tibiae, 1 astragalus: 19 specimens.

Thomomys cf. talpoides—Northern
Pocket Gopher

Material: 1 skull fragment, 6 mandibles: 7
specimens.

Thomomys talpoides—Northern
Pocket Gopher

Material: 4 skull fragments, 2 isolated teeth:
6 specimens.

Remarks: Three measurable edentulous
Thomomys mandibles were retrieved from
Hanging Rock Shelter; the pd—-m2 alveolar
lengths of all three (5.0, 5.3, and 5.4 mm) are
consistent with identification as either 7. fal-
poides or T. bottae (see Grayson, 1983, and
chap. 3). Edentulous Thomomys mandibles
were assigned to T. cf. talpoides on the basis
of the presence of relatively elongate p4 al-
veoli. T. talpoides is the only pocket gopher
known from the Hanging Rock Canyon area
(Hall, 1946).

Family Heteromyidae—Pocket Mice,
Kangaroo Mice, and Kangaroo Rats
Perognathus sp.—Pocket Mice

Material: 2 skull fragments, 2 mandibles,
4 isolated teeth, 2 scapulae, 7 humeri, 1 in- |
nominate, 2 femora, 2 tibiae, 2 calcanea: 24
specimens. o T

Remarks: The fragmentary Perognathus
material from Hanging Rock Shelter could
not be identified to species. The Great Basin
pocket mouse, Perognathus parvus, is the only
member of the genus known from the Hang-
ing Rock area; during the small mammal sur-
vey conducted in the canyon, a single P. par-
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TABLE 60
Numbers of Identified Specimens (NISP) and Rel-
ative Abundances of the Hanging Rock Shelter
Mamuinals: Yellow Stratum Compared to all Later
Units
(All “cf.” identifications have been merged with
the corresponding species)

Stratum
Manure—
suborganic Yellow

Taxon NISP % NISP %
Ochotona princeps 2 00 2 01
Sylvilagus sp. 358 07 65 09
S. idahoensis 463 09 58 08
S. nuttallii 2763 53 394 54
Lepus sp. 962 19 135 18
Tamias sp. 1 00 0 00
Marmota flaviventris 226 04 19 03
Spermophilus sp. 37 0l 9 01
Spermophilus townsendii 44 01 3 00
Spermophilus beldingi 17 00 1 01
Spermophilus lateralis 6 01 1 00
Thomomys (all) 24 01 3 00
Perognathus sp. 20 00 3 00
Reithrodontomys sp. I 00 0 00
Peromyscus (all) 11 00 1 00
Neotoma sp. 7 00 3 00
Neotoma cinerea 60 0l 14 02
Microtus sp. 41 01 8 01
Lagurus curtatus 32 01 1 00
Erethizon dorsatum 6 00 1 00
Canis latrans 2 00 1 00
Mustela frenata 3 00 0 00
Taxidea taxus 5 00 0 00
Lynx rufus 13 00 0 00
Cervus elaphus 20 00 14 02
Odocoileus sp. 3 00 0 00
Antilocapra americana 8 00 0 00
Bison bison 1 00 0 00
Ovis canadensis 47 01 1 00
Totals 5183 99 737 99

mals in low-elevation settings in the northern
Great Basin.

We were largely frustrated in these hopes.
The Yellow Stratum provided only four bird
specimens that could be identified to at least

the genus level, while the mammalian fauna
consists of only 734 identified specimens (see
table 60), of which 54 percent are Nuttall’s
cottontail. Even if now-extirpated boreal
mammals other than pikas existed in the
Hanging Rock area in late Pleistocene/early
Holocene times, as we suspect was the case,
they may well have been uncommon. The
Yellow Stratum mammalian assemblage is
sufficiently small that even if rare taxa did
occur in this area, the chances that they would
be represented in the recovered assemblage
are slim. Thus, it is not surprising that neither
the mammalian taxa present in the Yellow
Stratum nor the abundances of those taxa
distinguish this stratum from the fauna of the
deposits above. Unfortunately, more detailed
information on the history of the Suborganic
Stratum would be needed to assess the nature
of the differences between early and late Ho-
locene faunas in this area.

Finally, we note that we have been unable
to confirm Layton’s argument that the Or-
ganic Stratum at Hanging Rock Shelter con-
tained hearths ‘““with the broken bones of
cooked domestic cattle” (Layton, 1970: 83).
Unlike the situation at Last Supper Cave (see
chap. 6), where reanalysis of the cattle re-
mains using contemporary analytic proce-
dures failed to support the argument that those
animals had been butchered, we have been
unable to locate the remains of any large bo-
vids from the Organic Stratum at Hanging
Rock Shelter. The only large bovids in the
collections we have located (and those col-
lections include the material analyzed by
Thomas [1969, 1970b, 1971]) are the two
bison specimens discussed above, one from
mixed Organic/Suborganic and one from
mixed Suborganic/Yellow deposits. Given the
results from the Last Supper Cave analysis,
the Hanging Rock Organic Stratum large bo-
vids will have to be located and reanalyzed
before it can be assumed that they do, in fact,
represent the aboriginal use of cattle.
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8. CONCLUSIONS

Archaeologists have yet to fully master the
excavation of the sediments that fill caves
and rockshelters. State-of-the-art excava-
tions of such sites in the Great Basin proceed
with great care paid to stratigraphy and to
horizontal provenience, with the use of fine
screens—routinely no greater than 0.32 cm
mesh—and with the help of scientists drawn
from many different disciplines (e.g., Thom-
as, 1983). The resulting work proceeds slow-
ly, but the purpose of scientific archaeology
(as distinguished from business archaeology)
is not to reach the bottom as fast as you can,
but to reach the bottom as well as you can.
The reports that issue from such work are
collaborative efforts, each contributor gen-
erally having available the developing results
of every other contributor as he or she pro-
ceeds.

It is, of course, true that none of the faunas
reported in this volume came from sites ex-
cavated in a way that would meet contem-
porary state-of-the-art standards. Danger
Cave comes closest, given the close attention
paid to chronology, stratigraphy, and the
thorough documentation and analysis of the
artifact content of the site. Nonetheless, the
excavation techniques used at Danger Cave
followed from a particular set of general ques-
tions; extracting the answers to those ques-
tions did not appear to require detailed at-
tention to microstratigraphy or the use of fine
screens, and the control now available over
the faunal contents of the deposits of that site
is correspondingly blurred. More severe
problems confront the analysis of the faunas
from Last Supper Cave and Hanging Rock
Shelter. The artifacts from Last Supper Cave
have never been analyzed, and virtually
nothing is known about the chronology and
composition of the wood rat middens that
provided not only the bulk of the perishable
artifacts from this site, but also the bulk of
the fauna. While the contents of Hanging
Rock Shelter are more fully reported, the de-
positional chronology of this site is also poor-
ly controlled, limiting our understanding of
the meaning of the extralimital taxa that ap-
pear in the fauna.

Even though these problems exist, the fau-
nas from all three sites have significantly con-

tributed to our understanding of the historic
biogeography of vertebrates in the Great Ba-
sin, the nature of western Lake Bonneville
Basin environments during the waning cen-
turies of the Pleistocene, and (though perhaps
obliquely) human prehistory in the Great Ba-
sin.

Both Danger Cave and Hanging Rock Shel-
ter add further support to Brown’s argument
that boreal mammals currently confined to
Great Basin mountains reached this area dur-
ing the Pleistocene, only to become extinct
in the lowlands and isolated on the moun-
tains after the Pleistocene ended (Brown 1971,
1978). The local extinction of marmots and
bushy-tailed wood rats in at least the lower
elevations of the Silver Island Mountains and
ofpikas in the area surrounding Hanging Rock
Shelter joins an ever-growing body of data in
meeting predictions drawn from Brown’s
model (see the review and analysis in Gray-
son, 1987). The support for this model seems
so strong that it becomes appropriate to di-
rect research questions to other issues. What,
for instance, was the rate of extinction of bo-
real mammals on given mountainous islands,
how did the rates differ between islands, and
do differential rates meet the requirement of
island biogeographic theory? When did par-
ticular species become extinct in the low-
lands, and what is the relationship between
genotypic and phenotypic divergence on the
one hand, and the timing of isolation of given
species on mountains caused by these low-
land extinctions on the other?

The Danger Cave fauna also provides a
deeper glimpse at the history of pygmy rab-
bits in the Great Basin. It has been clear for
some time that these animals underwent a
decline at about 7000 B.P. in the Great Basin
and adjacent Plateau (Butler, 1972; Grayson,
1982b). Chronologically, this decline appears
correlated with both a decrease in effective
precipitation (e.g., Thompson, 1984) and the
extinction of pikas in lowland habitats in the
northern Great Basin (Grayson, 1987). Dan-
ger Cave suggests that pygmy rabbits in the
Great Basin also decreased in number at the
end of the Pleistocene, ca. 10,000 B.p., a de-
crease that may have occurred at the same
time as pygmy rabbits became extinct in the
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Southwest. These animals appear to require
healthy stands of big sagebrush, and both de-
clines may be related to the loss of sagebrush
habitat. The correlated decrease of Sage
Grouse at Danger Cave lends support to this
suggestion; as does the correlated decline of
pygmy rabbits and Sage Grouse at the Conn-
ley Caves (Grayson, 1979) and the presence
of both Sage Grouse and an undated pygmy
rabbit specimen at Hidden Cave (Grayson,
1985). These facts have implications for the
management of small mammal habitat in the
Great Basin. Clearly, many small mammals
are isolated on Great Basin mountains, and
have probably been so for 7000 years or more.
Under current conditions, local extinction of
these animals on a given Great Basin moun-
tain will not be followed by recolonization.
Were pikas to become extinct on the Toqui-
ma Range, for instance, a population that has
probably been genetically isolated for 7000
years would be lost. Alpine habitats in the
Great Basin must be managed with this
thought in mind. The welfare of pygmy rabbit
populations is a subject of increasing concern
(e.g., Weiss and Verts, 1984). The paleon-
tological record strongly suggests that pygmy
rabbits have undergone at least two major
population decreases in the Great Basin dur-
ing the past 11,000 years, and such indepen-
dent evidence as apparently correlated de-
clines in Sage Grouse implies that these
decreases were correlated with losses of sage-
brush habitat. Paleontological data are thus
fully consistent with modern ecological in-
formation: preservation of pygmy rabbits will
require careful management of sagebrush
steppe.

Although we seem to know much about
the biogeographic history of selected small
mammals in the Great Basin, we know much
less about the history of the larger ones. This
differential knowledge has resulted from some
very simple facts of life history. Larger mam-
mals tend to be far less abundant than smaller
ones, which makes the remains of individual
larger mammals scarcer than the remains of
smaller ones. In addition, the large samples
of small mammal remains in caves and rock-
shelters have routinely been accumulated as
a result of the activities of such agents as
wood rats and raptors. No agent that rou-
tinely collects equivalent numbers of large
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mammal bones exists, although people at
times fill the role, as Gatecliff Shelter and Last
Supper Cave attest. Even though we know
less about the history of large mammals in
the Great Basin, some basic distributional
facts are becoming clear, above and beyond
the now-routine observation that deer were
once uncommon and mountain sheep abun-
dant throughout much of the area (e.g.,
Thomas, 1970a; Grayson, 1982b). Bison were
once widespread throughout much of the
Great Basin, as a number of faunas, including
that from Danger Cave, demonstrate. Wapiti
(““elk™) are unknown historically from the
northwestern quarter of Nevada and adjacent
Oregon, but the faunas from Fort Rock Cave,
the Connley Caves, Last Supper Cave, and
Hanging Rock Shelter provide compelling
evidence that these animals were once found
throughout much of the Great Basin north of
the hydrologic rim of Pleistocene Lake La-
honton. When they became extinct in this
area is not yet known.

We know less of the history of other ver-
tebrates in the Great Basin. Last Supper Cave
and Hanging Rock Shelter both provided ten-
tatively identified avian extralimitals: Blue
Grouse at both sites, Sharp-tailed Grouse at
the latter. As discussed in earlier chapters,
the tentative nature of these identifications
stems from the fact that fragmentary grouse
bones are notoriously difficult to identify.
Discriminant function analysis might pro-
vide an appropriate means by which to ex-
plore further these important specimens. Last
Supper Cave provided a record for common
kingsnake; Hanging Rock Shelter, for desert
spiny lizard and, tentatively, chorus frog.
These extralimital records suggest that sur-
prises may be in store as our knowledge of
the history of amphibians and reptiles in the
Great Basin improves.

The information provided by Danger Cave
is important not only because it increases our
understanding of the history of mammals and
birds in the Great Basin, but also because it
seems to shed light on general environmental
history in the western Bonneville Basin. At
about 10,000 B.p., the mesic-adapted taxa that
characterized the DI faunal assemblage—
marmots, pygmy rabbits, and Sage Grouse—
appear to have become locally extinct. A de-
crease in abundance of mesic habitats in the
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area immediately surrounding Danger Cave
1s clearly implied. Such a decrease fits well
with the chronology suggested by D. R. Cur-
rey and his colleagues (e.g., Currey et al., 1984;
Currey and Oviatt, 1985) for the retreat of
Lake Bonneville from the Gilbert shoreline
at about 10,000 B.P. It does not fit well with
the suggestion of Spencer et al. (1984) that
Lake Bonneville had retreated to essentially
historic levels by ca. 14,500 B.P., and did not
exceed those levels between 14,500 and 3500
B.P. :
There are fewer strictly archaeological im-
plications of the Danger Cave, Last Supper
Cave, and Hanging Rock Shelter faunas. The
main archaeological implication is, in fact,
oblique, though nonetheless important. The
analysis of ““utility”” curves in archaeology has
become increasingly popular. These curves
assume that people optimally forage across
the body of an animal, as some believe people
optimally forage across larger landscapes. The
assumption gains support from limited eth-
noarchaeological observations, but that sup-
port is largely provided by the same obser-
vations that led to the development of the
curves in the first place. That these curves
have been so readily adopted by archaeolo-
gists is in large part a function of our thirst
for analytical techniques that will validly in-
form on past human behavior. Thirsty, we
drink.

Analysis of the Last Supper Cave mountain
sheep collection, however, suggests that the
waters are not always pure. Plotting relative
skeletal abundance against the optimal for-
aging MGUI values for this assemblage pro-
vides a “reverse utility” curve remarkably
similar to that derived by Thomas and Mayer
(1983) for the Gatecliff Shelter Horizon 2 Ovis
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assemblage. Work conducted by Lyman
(1984, 1985) after the Gatecliff analysis ap-
peared suggested that reverse utility curves
could emerge for reasons that have little to
do with human economic decisions, but that
instead relate to density mediated bone de-
struction. Both the Last Supper Cave and
Gatecliff Shelter mountain sheep assem-
blages have been heavily damaged by car-
nivores, and correlations between the relative
abundances of skeletal parts and bone density
are higher than they are between relative skel-
etal part abundance and MGUI values. This
discovery strongly suggests that the “reverse
utility” curves for both assemblages reflect
bone destruction, presumably by carnivores,
and not bone transport by people. Caution at
every level is clearly needed in applying this
kind of analysis, but it would have taken
longer to discover that without Thomas and
Mayer’s (1983) detailed study of Gatecliff
Shelter mountain sheep.

Although aspects of the analysis of these
three faunas have been highly frustrating—
the discovery, for instance, that the vast ma-
jority of the Last Supper Cave fauna came
from undated wood rat middens—the ar-
chaeologists and museum curators who urge
us to study the past by studying museum col-
lections certainly cannot be faulted in this
instance. Study of the long-archived Danger
Cave, Last Supper Cave, and Hanging Rock
Shelter collections has taught us much about
the history of the northern half of the Great
Basin. Credit for these opportunities must go
not only to the original excavators of the ma-
terial, but also to the museums, particularly
the curators, who have cared for it over the
years.
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