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Perimortem Bone Taphonomy of Late-Pleistocene 

Human and Hyena Refuse Deposits in Siberia 

Christy G. Turner II, Nicolai D. Ovodov, Nicolai V Martynovich, 

Olga V Pavlova, Anatoli P. Derevianko, and Nicolai D. Drosdov 

From 1998 to 2001, with financial aid from the National Geographic Society and 
the Wenner-Gren Foundation, we carried out laboratory and field investiga­
tions on perimortem damage to bone and tooth fragments recovered from late­

Pleistocene paleontological and archaeological cave and open sites in Siberia, 
principally in the Altai, Yenisei, and Lake Baikal regions. Our procedure 

involved scoring 26 variables for each bone or bone fragment, although only 7 

variables were looked for in the 1998 pilot study. The variables include prove­

nience, bone age, skeletal element, fragmentation type and form, end hollow­
ing, tooth pits and scratches, pseudo-cuts, stomach acid erosion, polishing, 

edge notching, cut marks, burning, etc. (Turner et al. 2000; Turner et al. in 
press). Our objective was to define and distinguish between the bone damage 

signatures oflarge carnivores and humans. We are mainly interested in the sorts 
of damage that were likely done by hyenas, especially since early in this project 

we found what appeared to be cut marks on bones from an Altai cave 

(Razboinich'ya) used exclusively by carnivores, mainly hyenas. Caves used by 
Mousterian and more recent peoples in the general mountain taiga region of 
Razboinich'ya, such as Kaminnaya, Denisova, and Ust-Kan, are lower in 
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elevation, nearer to valley floors and nmning water, have similar fauna! invento­
ries, and were used alternately by humans and hyenas. Altogether we have made 
145, 158 observations on 5,583 selected animal bone fragments from a grand 
total of more than 600,000 pieces of bone from 30 sites. Among these are an 
additional 214 pieces of human bone. Fauna! selection was done by examining 
all excavated fragments more than 2.5 cm long and with minimal plant mot 
damage to the fragment surface. 

Preliminary analyses show that burned bone is very scarce; butchering, 
dismembering, and marrow extraction were common; and smaller carnivores 
such as wolves were not as destructive (Figure 1) as the bone-crushing seem­
ingly cannibalistic hyenas (Ovodov and Martynovich 2000). In Yelenev Cave, 
overlooking the Yenisei upriver from Krasnoyarsk, some 65 pieces of 

Figure 1. Examples oflate-Pleis­

tocene Siberian saiga anLelope 

cranial bases with highlypall.erned 

chewing, polishing, and reduct.ion 

of horn cores. This processing is 

thought to have been done by 

wolves rather than hyenas, since 
the damage is less than that attrib­
utable to the bone-crushing hy­

ena. Proskuryakova Cave, 1974, 

KhakassiaAutonomous Republic. 

Lower right specimen, ] 5 cm maxi­

mum diameter (CGT neg. 8-10-

99:12). 

Mesolithic and Neolithic human adult and subadult bone were recovered in 
various levels by N. D. Ovodov and associates. These show much damage by 
small and medium-sized carnivores. On the other hand, almost no human 
remains have been recovered from the Pleistocene caves, where hyena as well 
as human occupation is abundantly evident. To us, this suggests that hyenas 
may have had more of an influence on Pleistocene human life and skeletal 
preservation than did post-Pleistocene carnivores (Turner n.d.). 

References Cited 

Ovodov, N. D., and N. V. Manynovich 2000 Siberian Population's Cannibalism of Cave Hyena. 



90 TURNER ET AL. Taphonomy-Bone Modification 

Program of International Scientific Conference: Paleogeography of the Stone Age. Correlation of 
Natural Events and Archaeological Cultures of Paleolithic Period of Nonhern Asia and Adjoining 
Terntores,July 22-31, pp. 102-104. Krasnoyarsk. [in Russian] 

Turner, C. G. II (translated by O.V. Pavlova) n.d. Perimortem Taphonomy and Dental Affinity 
Assessment of the Human Skeletal Remains from Yelenev Cave, Yenisei River, Krasnoyarsk Region, 
Southern Siberia. Institute of Archaeology and Ethnology, Siberian Branch, Russian Academy of 
Sciences. Submitted. [in Russian] 

Turner, C. G. II, N. D. Ovodov, N. V. Martynovich, A. P. Derevianko, N. I. Drosdov, and 0. V. 
Pavlova 2000 Perimortem Taphonomy of Late Pleistocene Siberian Fauna! Assemblages from 
Natural and Cultural Settings. Program oflnternational Sciemific Conference: Paleogeography of 
the Stone Age. Correlation of Natural Events and Archaeological Cultures of Paleolithic Period of 
Northern Asia and Adjoining Territores,July 22-31, pp. 70-71. Krasnoyarsk. 

Turner, C. G. II, N. D. Ovodov, N. V. Manynovich, A. Popov, A. P. Derevianko, N. I. Drosdov, and 0. 
V. Pavlova 2001 Working Definitions for Perimortem Taphonomy of Natural and Anthropo­

genic Bone Damage in Late Pleistocene and Holocene Siberia and Primoria. Archaeology, Et.hnology 

& Anthropology of Eurasia. In press. 



I 

I 
I 

I 

/-

I 
I 
I 

I 
I 

CURRENT RESEARCH IN THE PLEISTOCENE CRP 18, 2001 

Paleoenvironments: Plants 

A Regional Compilation of Postglacial 

Paleoenvironmental Records from the Northern 

Plains for the SCAPE Project 

Alwynne B. Beaudoin 

The SCAPE (Study of Cultural Adaptations in the Canadian Prairie Ecozone) 
project seeks to understand human occupation and landscape characteristics 
at five specific Holocene time slices (9000, 6000, 3000, 1500, and 500 yr B.P.) 
across the Northern Plains, focused on south-central Canada (see 
http:/ /scape.brandonu.ca). As part of this project, I have initiated a compila­
tion and study of paleoenvironmental records from within the SCAPE study 
region (Figure 1). The objective of this component is to produce regional 
reconstructions of vegetation at each time slice, using primarily pollen 
records supplemented by data from other proxy indicators. This will extend 
the work I contributed to a similar analysis of the 6,000 yr B.P. interval (Vance 
et al. 1995). As the background for human occupation, the biophysical 
environment is a fundamental element in assessing resource distribution and 
availability. Pollen records are the basic data source for a glimpse at past 
vegetation and, by inference, climate and food resources. 

The database builds on my previous compilation (Beaudoin 1993). Of the 
149 records that occur within the study area, 102 are derived from pollen. The 
others comprise records focused on diatoms, pigments, sediment geochemis­
try, or plant macroremains. Spatial coverage is uneven, and not all records are 
continuous. Sixteen taxa characterize the pollen records, and eight vegeta­
tion types characterize the region through the postglacial. Evaluating the 
pollen records includes assessing variable chronologic control and differing 
taxonomic exactitude of the pollen identifications. Because publications use 
different pollen sums, I have made efforts to obtain raw count data so I can 
recompute pollen diagrams on a common basis. So far, raw data are available 
from 47 records. 

Twenty-six records, located around the former margins of the Lauren tide 
Ice Sheet, extend into the late Pleistocene (Figure 1). These will track the 
assembly of initial vegetation on the Northern Plains following deglaciation. 

Alwynne. B. Beaudoin, Provincial Museum of Alberta, 12845-102nd Avenue, Edmonton, AB T5N 

0M6, Canada; e-mail: abeaudoi@gpu.srv.ualberta.ca 
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Figure L Postglacial paleoenvironrnemal records for the northern plains. Shaded areas show the 
three nodes of the SCAPE project: 1, Cypress Hills, southeast Alberta and southwest Saskatchewan; 
2, the Forks area, central Saskatchewan; and 3, Lauder Sandhills and Tiger Hills, southwest Manitoba. 

Continuing into the Holocene, the 9000 yr B.P. reconstruction (based on 29 
records) will provide regional context for Paleoindian occupation. 

Vandy Bowyer and Tim Panas helped assemble this database. Partial funding for this project is 
provided by the Social Sciences and Humanities Research Council of Canada (SSHRC) through an 
MCRI Grant #412-99-1000. This is E-SCAPE Contribution I. 
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A Late Glacial Pollen Sequence from Wild Rice 

Lake Reservoir, St. Louis County, Minnesota 

James K Huber 

A palynological investigation of the lowermost sediments of a 200-cm-long 
core from Wild Rice Lake Reservoir, St. Louis County, Minnesota, was under­
taken as part of an investigation of the history of wild rice ( Zizania aquatica) in 
northeast Minnesota and its availability to prehistoric Native Americans. Wild 
Rice Lake was modified in the 1920s when a dam was built at the north end of 
the lake, o-eating what is now known as Wild Rice Lake Reservoir to generate 
hydroelectric power (Rapp, 1995) and destroying the wild rice beds on the 
lake. Wild Rice Lake Reservoir is located approximately 15 km northwest of 
Duluth, Minnesota (UTM Zone 15: 562272, 5193200). 

The upper 75 cm of sediment in the core is gyttja; below 75 cm, the 
sediment is minerogenic. Except for the lowermost 10 cm, pollen is poorly 
preserved in the mineral-rich sediment and well preserved above. Based on 
the abrupt sediment change and the preservation and composition of the 
pollen, it appears that a major hiatus occurs in the core at 75 cm. The hiatus is 
probably the result of the shallow Wild Rice Lake drying up during the 
Hypsithermal. 

The most abundant arboreal pollen types are spruce (Picea) and birch 
(Betula). The dominant non arboreal pollen types are sedge ( Cyperaceae), grass 
(Poaceae), and wormwood (Artemisia). Cedar ( Cupressaceae), jack/ red pine 
(Pinus banlisiana/resinosa), oak (Quercus), willow (Salix), alder (Alnus), and 
ragweed (Am.brosia-type) are important minor components (Figure 1). The 

Figure l. Pollen percentage dia­
gram of selected taxa, Wild Rice 
Lake Reservoir, St. Louis Conn ty, 
Minnesota. 

pollen spectra are interpreted as representing a shrub parkland or a forest­
tundra of dwarf birch and willow with scattered black and white spruce and 
juniper. 

The pollen sequence from Wild Rice Lake Reservoir is similar to the 
regional Betula-Picea assemblage zone of Cushing (1967), which dates frorn 
10,500 to 10,200 yr B.P. at Weber Lake, Lake County, Minnesota (Fries 

James K. Huber Archaeometry Laboratory,University of Minnesota-Duluth, Duluth, MN 55812, 
(218) 726-7957; e-mail:jhuber@d.umn.edu 
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1962), the type locality for this zone. Missing from the Wild Rice Lake 
Reservoir pollen sequence is the ComjJositae-Cyperaceae assemblage zone of 
Cushing ( 1967), which usually underlies the Betula-Picea assemblage zone. 
Apparently either sediments of this age were not recovered during core 
retrieval or the lake did not exist at this time. However, subsequent cores from 
the lake may yield older sediments. The results of this investigation provide 
additional information on the vegetational history of northeast Minnesota 
and may also aid in understanding Native American occupation of the area. 
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Paleoenvironments: Vertebrates 

Paleodiet of Cavidae Rodents in the Monte Desert 

of Argentina in the Last 30,000 Years 

Maria A. Dacar, Carlos Borghi, Eduardo Martinez Carretero, 

Stella Giannoni, and Alejandro Garcia 

Systematic archaeological research since 1955 at Gruta de! Indio (San Rafael, 

Mendoza) has yielded evidence of Pleistocene megafaunal remains related to 

probable human occupation (Lagiglia 1956). As part of a new program of 

interdisciplinary research at the site (Garcia and Lagiglia 2000), the local 

paleoecological record has been enlarged through recovery of wood frag­
ments and coprolites of extinct megafauna, mesofauna (Lagidiwn viscacia), 

and rodents of the family Cavidae. The new items correspond to the periods 
ca. 30,000-24,000 and ca. 12,000-9,000 yr B.P., thus allowing study of envi­

ronmental conditions prior and subsequent to the Last Glacial Maximum 

( Garcia and Lagiglia 1999). One of the approaches used in this research is 
analysis of rodent (Cavidae) excrement (Betancourt et al. 1990), for which 
preliminary results are given in this note. 

Based on their morphological features, the coprolites analyzed are attrib­
uted to the extant species Galea musteloides of the family Cavidae. Standard 

microhistological methodology was improved with the modifications pro­

posed by Dacar and Giannoni (2001) for analysis of hard tissue and seeds. 

Determination of vegetal species was clone through comparison with local 

patterns of occurrence at the site and with regional patterns of occurrence 
recorded in the Ruiz Leal herbarium (MERL-IADIZA). 

Samples were analyzed from four levels dating to ca. 9,000, ca. 24,000, ca. 
28,500-30,000 and ca. 30,000 yr B.P. Seventeen vegetal components were 
determined (Table 1), though some were only determined to the familial 
level. The hemicryptophyte PaPJ1ophoru:,n caespitoswn appeared in all four 

levels; the presence of the phanerophyte Prosopis jlexuosa and elements of the 

Chloridea family is also very important. Comparison between paleodiets and 

the present diet (Monge et al. 1994) does not show qualitative differences. 
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Table I. Composition of rodent ( Cavidac) paleodiets. 

Vegetal species 

Hyo/is argentea 

Prosopis flexuosa depr. 

Chenopodiaceae 

Poppophorum caespitosum 

Chloridea 

Poa ? 
Acantholippia seriphioides 

Capparis atamisquea 

Aristida adsc. ? 

Setaria sp. 

Hordeum sp. 
Bromus sp. 

Boutelowo sp. 

Cercidium praecox 

Stipa sp. 

Digitaria caiifornica 

Schinus fasciculatus 

Note: All dates are yr B.P. 

ca.9000 
■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

ca.24,000 ca.24,000-28,600 ca.30,000 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

The vegetal species consumed are conspicuous in the present vegetation of 
the area. The species that constitute the paleodiet belong to the phytogeo­
graphic unit called "Monte desert," where they constitute definite floristic 
associations; therefore they exhibit an interesting environmental relationship 
in the late Pleistocene, suggesting that any changes in vegetation, and prob­
ably climate, were not pronounced. Nevertheless, the diet of caviomorph 
rodents (the group that includes Galea musteloides) is generally specialized; 
they do not consume resources acco,-ding to their abundance, but actively 
select them (Campos et al. 1999). Consequently, taking into account that 
foraging strategies produce a profound bias on paleoenvironmental informa­
tion (Dial and Czaplewski 1990), a more complete reconstruction of the 
environmental conditions of the period will only be obtained by combining 
data on meso- and megaherbivores diets from the same location. 

Project supported by Fundaci6n An torch as (A- 13.740/ I - 43) and Secyt (UNCuyo). 
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An Exceptionally Large Short-faced Bear (Arctodus 

simus) from the Late Pleistocene(?) /Early 

Holocene of Kansas 

Katrina E. Gobetz and Larry D. Martin 

Remarkably large Arctoclus simus (shon-faced bear) remains were recovered 
from Kansas River sand and gravel bars near Bonner Springs, Wyandotte 
County, Kansas. The disassociated bones include one complete right humerus 
(cast, KUVP C-2427), one left femur minus the distal end (KUVP 131586), 
one lumbar vertebra (KUVP 81230), one first caudal vertebra (KUVP 88320), 
and one left metatarsal (KUVP 126144), possibly representing several indi­
viduals. Stafford et al. (1996) dated KUVP 81230 to the early Holocene, 
approximately 9,630 ± 60 RCYBP (CAMS-20007). 

Femoral measurements exceed values for large Arctoclus from Lake Bonne­
ville, Utah (Nelson and Madsen, 1983), and Hay Springs, Nebraska (Kurten, 
1967), by ca. 10.2 percent and 11.3 percent, respectively (Table 1). The 
humerus is somewhat larger than the type Dinarctotherium merriami (= Arctoclus 

simus) from Cass County, Nebraska (Barbour, 1916) (Table 1). Least femoral 
shaft width exceeds that of the largest known Arctoclus femur (Lake 
Bonneville) by ca. 2 mm (Table 1), suggesting a body weight estimation (after 
Kurten (1967)) of 620-660 kg, as for the Lake Bonneville bear (Nelson and 
Madsen, 1983). The Kansas River specimens thus occupy the large end of the 
size spectrum for A. s. yuk.onensis Lambe, and are probably male if size 
indicates sex (Kurten, 1967). 

Kurten and Anderson (1980) contended that A. sirnus decreased in size 
after the Irvingtonian, except in the northwestern United States. However, 
several Central Plains bears may support the suggestion of Richards et al. 
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Table I. Measurements of Kansas River Arclodus specimens, with values from relatively large, 
previously described A. sim.us yukonn1sis specimens for comparison where available. All measu1·e-
ments are in mm. 

Kansas River, 
Specimen Kansas 

Humerus, KUVP C-2427 

Total length 646 

Greatest ant./postr. prox. width 134 

Least transv. shaft width 75 

Least ant./postr. shaft width 68 

Average width shaft 71.5 

Greatest transv. width distal end 185 

Ant./postr. caput diameter 114 

Femur, KUVP 131586 

Greatest ant./postr. prox. width 193.7 

Least transv. shaft width 65.7 

Ant./postr. caput diameter 83.2 

Lumbar, KUVP 81230 

Ventral length centrum 66.8 

Greatest width postr. end centrum 1 04.6 

Depth centrum at midline postr. surface 69.5 

First Caudal, KUVP 88320 

Ventral length centrum 48.6 

Greatest width postr. end centrum 90.5 

Depth centrum at midline postr. surface 52. 9 

Metatarsal (II?) KUVP 126144 

Total length 

Data from other sources: 

A Nelson and Madsen (1983) 
8 Barbour (1916) 

c Kurten (1967) 

123.6 

Lake Bonneville, Cass County, Hay Springs, 
UtahA Nebraska8 Nebraskac 

633 

158 

75 

64 

80 

180 

115 

191 155 

64 62.6 

77 

(1996) that local populations remained large. Three other Kansas Arctodus 
specimens are known, all relatively small. Two are lrvingtonian, from near 
Arkalon, Seward County (Richards et al., 1996); the third is Rancholabrean 
(Sangamonian?) from the Jinglebob Fauna, Meade County (Rinker, 1949). 
These may represent the geologically older A. s. simus Cope and female A. s. 
yukonensis, respectively (Richards et al., 1996). Other Central Plains Arctodus, 

such as the Hay Springs and Cass County, Nebraska, specimens, are large 
(Kurten, 1967), possibly larger than A. s. yukonensis from the Yukon. 

Some Central Plains specimens are also geologically young. The Lake 
Bonneville and Kansas River bears-the largest described-are late 
Wisconsinan or younger, the Lake Bonneville bear being ca. 12,650 ± 70 yr 
B.P. (Richards et al., 1996). The Kansas River_ bears thus imply that large 
Arctodus may have survived into the early Holocene. They represent one of the 
youngest dates for extinct North American Pleistocene megafauna. 

We thank G. Hunt, E. Kost,.). Slowinski, and the Ash berger family for donating bones used in this study. 
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Hibernation in a Pleistocene Ground Squirrel 

( Spermophilus ?) 

H. Thomas Goodwin and Daniel Gonzalez

Incremental deposition of mammalian dental tissues may be relate.cl to envi­
ronment and physiology (Carlson 1990). Patterns and isotopic composition of 
increments have supported paleobiological inferences, especially in studies of 
ever-growing tusk dentine in proboscideans (e.g., Fisher 1996). Similar stud­
ies should be possible with ever-growing rodent incisors, which exhibit daily 
growth increments (Schom and Steadman 1935) but are constrained by high 
rates of tooth eruption and attrition. A given rodent incisor preserves at most 
a few months of increments. 

We examined incremental dentine in fossil lower incisors of the Wyoming 
ground squirrel (Spermophilus elegans), an extant, obligate hibernator of the 
central Rocky Mountains and northern Great Basin (Zegers 1984). Fossils 
were from Porcupine Cave, Park Co., Colorado, which documents high­
elevation, middle-Pleistocene and possibly younger vertebrate assemblages 

(Barnosky and Rasmussen 1988; Bell and Barnosky 2000). All incisors were 
present in lower jaws but loose enough to be removed. This allowed identifica­
tion based on jaws and cheek teeth and qualitative categorization of speci­
mens into wear classes of cheek teeth. Incremental dentine was visualized on 

H. Thomas Goodwin and Daniel Gonzalez, Department of Biology, Andrews University, Berrien 

Springs, MI 49104. 
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the medial surface using low-angle light to highlight subtle topographic 
relief. 

Of 104 incisors, 30 displayed a set of features documenting an interval of 
reduced growth (we refer to the feature-set as the reduced grnwth mark­
RGM). Correlated features included: 1) a narrow band of poorly defined, 
closely spaced dentine increments bounded by more distinct, wider inc1·e­
ments; 2) depression of the medial dentine surface in the region of poorly 
defined increments, indicating less outward growth during deposition; and 3) 
thickening of the enamel deposited synchronously with the poorly defined 
dentine increments, resulting in an enamel "sleeve." The latter may indicate 
that rate of enamel deposition was less depressed than that of dentine during 
the interval of reduced growth. 

The RGM was never observed more than once per incisor, indicating a cause 
that did not repeat within two or three months (estimated period of incisor 
record based on counts of normal increments). The RGM was non-randomly 
distributed across dental wear classes (chi-square= 27.58, p <0.001, df= 2)­
absent on specimens with erupting or unworn adult cheek teeth (n = 19), 
likely juveniles in their first summer and fall; present on 19 of 61 specimens 
with light to moderate tooth wear; and most frequent on specimens with heavy 
tooth wear (present on 11 of 24), probably adults who lived through at least 
one full year. (Correlation between tooth wear and age is based on prelimi­
nary observations of modern museum collections.) 

We suspect hibernation as the cause of the RGM. This accounts for the 
single RGM per tooth (hibernation occurs annually), its absence in juvenile 
specimens (they did not survive to first hibernation), and its presence in only 
some specimens presumed to have gone through hibernation (the RGM was 
lost to attrition on individuals living several months post-hibernation). It also 
is consistent with previous studies demonstrating reduced growth rates of 
incisors during hibernation in the thirteen-lined ground squirrel (Spe1° 

mophilus tridecemlineatus; Sarnat and Hook 1942) and deposition of narrow 
dentine increments during hibernation in another ground-dwelling squirrel, 
the yellow-bellied marmot (Marmotajl.aviventris; Rinaldi 1999). 

Many of these observations are explicable if another annual stress, such as 
lactation, were the cause. However, observations on two specimens of extant 
Spennophilus parryii (Arctic ground squirrel) favor hibernation. The RGM is 
absent on a male collected about 50-60 days after emergence, consistent with 
both models-either males never experience requisite metabolic stresses 
(e.g., lactation), or the RGM was lost to attrition after hibernation. In con­
trast, a clear RGM is present on a female collected about 30-40 days after 
emergence and is located about one-half of the way along the tooth­
expected if hibernation were the cause; this location on the tooth is more 
distal than expected if the RGM is caused by parturition or lactation. (The 
male [Univ. of Michigan (UM) 158181] was collected 21 June 1975; the 
female [UM 158169] was collected 5 June 1975. Post-emergence estimates 
were based on two observations: males begin emerging from hibernation in 
middle to late April, with females delayed 1-2 weeks-Michener 1984.) 

Work is ongoing to further test the association between life-history and the 
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RGM in modern ground squirrels. If the association is confirmed, RGM may
serve as an "event anchor" for environmental, physiological, and taphonomic
interpretations of incremental dentine in archaeological and paleontological
samples. 

Thanks to E. Anderson (Denver Museum of Natural History) and P. :'vlyers (University of Michigan) 
for access to specimens. 
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Late-Pleistocene and Holocene Vertebrates from 

Cave Deposits near Wrangell, Alaska 

Timothy H. Heaton 

Extensive cave deposits with fossils spanning the last 50,000 years have been 
found on Prince of Wales Island (Heaton and Grady 2000, 2001; Heaton et al. 
1996), but until now none have been reported from the nearby Alaska 
mainland. Two caves containing vertebrate fossils have been found in a thin 
band of marble located on the northeast side .of Blake Channel near The 
Narrows, 20 km southeast of Wrangell and 70 km east of northern Prince of 

Timothy H. Heaton, Department of Earth Sciences, University of South Dakota, Vermillion, SD 
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Wales Island. Blake Channel is a glacial fjord, and the caves were probably 
exposed and modified by late-Wisconsin glacial erosion. 

Lawyers Cave (also known as Phalanges Phreatic Tube) is a 10-m-long 
horizontal tube with an entrance at each end located just 20 m above sea 
level. Several phalanges of black bear ( Ursus americanus), wing bones of 
common loon ( Gavia immer), fish bones, and quills and feces of modern 
porcupine (Erethizon dorsatum) were found on the surface. One of the bear 
phalanges was dated to 6,290 ± 50 RCYBP (SR-5265). Test pits revealed bone 
to a depth of at least 20 cm, and a bone of white-winged scoter (Melanitta 
Jusca) from that depth dated to 8,880 ± 50 RCYBP (SR-5264). Teeth of Keen's 
mouse (Peromyscus keeni), long-tailed vole (Niicrotus cf. longicaudus), red­
backed vole ( Clethrionomys cf. gapperi), and bog lemming ( cf. Synaptomys 
borealis) were also recovered. This cave was probably below sea level during 
the latest Pleistocene and earliest Holocene before isostatic rebound was 
complete, but must have been exposed by about 9,000 yr B.P. Several archaeo­
logical 1·emains were also found in the cave and are under study by E. James 
Dixon. 

Hole 52 is located in a sinkhole 55 m above sea level and contains several 
vertical pits separated by short horizontal crawlways (Allred 1999). A waterfall 
and stream are present in the cave, and most of the cave is wet during rainy 
periods. A large black bear cranium found near the entrance dated to 
10,350 ± 100 RCYBP (M-36636), and a modern porcupine skeleton was found 
nearby. Numerous remains of black bears and porcupines were found on 
ledges and at the bottom of a 20-m-deep pit. A porcupine skull from this pit 
dated to 4,395 ± 70 RCYBP (M-36639), and two black bear skulls dated to 
4,845 ± 60 and 10,930 ± 140 RCYBP (M-36637, M-36638). Shallow sediments 
below the pit were screened, and abundant remains of black bear, porcupine, 
Keen's mouse, long-tailed vole, red-backed vole, and shrew (Sorex sp.) were 
recovered as well as a single tooth of marmot (Marmota caligata), ermine 
(Mustela cf. erminea), and river otter (Lontra canadensis). 

The oldest remains from Hole 52 were recovered from shallow sediments in 
a horizontal crawlway accessed from the bottom of the pit. Black bear remains 
dated to 10,080 ± 120, 10,420 ± 110, and 11,460 ± 130 RCYBP (M-36641, M-
36640, M-33202). A porcupine skeleton was found on the surface at the same 
location and appeared much younger. It is unclear how the bones reached 
this remote location, but there are several vertical pits through which animals 
or bones might fall. 

The cave faunas appear to represent primarily cave-dwelling species, 
though the bird and fish remains in Lawyers Cave were probably brought in by 
otters. Hole 52 is not configured to act as a natural trap for surface animals 
such as deer, but the pits are effective traps for animals denning inside the 
cave (bears, porcupines, and micromammals). All the species found in these 
caves are present in the area today (MacDonald and Cook 1996), except that 
marmots are probably restricted to higher (less forested) elevations. 

As in the caves of Prince of Wales Island, most bear remains date to the 
latest Pleistocene and early Holocene prior to extensive forest development. 
The Prince of Wales Island fauna lacks porcupines and postglacial marmots, 
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apparently due to the difficulty of colonizing an island following deglaciation. 
(No rodents survived the Last Glacial Maximum on Prince of Wales Island; 
Heaton and Grady 2000, 2001.) Therefore these mainland caves provide an 
interesting contrast between colonization by land and sea. 

I Lhank caverS Dave Love, Pete Smilh, and Kevin Allred for bringing these caves to my attention and 
assisting with the excavation. Jackie DeMontigny, Mark McCollum, and Jim Baichtal of Tongass 
National Forest provided logistical support and funding. Grantfundingwas provided by the National 
Science Foundation (EAR-9870343), the National Geographic Society (6212-98), and the University 
of South Dakota. 
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Proboscidean Remains near the Wichita River in 

North-central Texas 

Kenneth C. Kraft, Timothy G. Baugh, and Frank Force 

This note reports on archaeological investigations conducted at Truscott 
Brine Lake (TBL), Knox County, Texas. The goal of the research was to 
investigate the remains _of a proboscidean and ascertain if Paleoindian hunt­
ers killed and/ or butchered the animal. It was also a goal to establish if the 
bones were in primary context. If not, the research objective would shift to 
determining the extent to which the bones were scattered and damaged and 
identifying the agents responsible (Kraft 1997; Kraft and Force 1997). The 
information to follow will be useful to researchers in the region when added 
to the Pleistocene fauna! distribution database. 

TBL is one of many U.S. Army Corps of Engineers-created impoundments 
intended to control brine entering the Red River via its tributaries. The 

Kenneth C. Kraft, Timothy G. Baugh, and Frank Force, Wichita and Affiliated Tribes, Historic 
Preservation Office, Anadarko, OK. 
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Wichita River in Cottle, Foard, King, and Knox counties, Texas, is one such 
tributary. Brine water emanating from springs is pumped overland to evapora­
tive reservoirs such as TBL. Archaeologists performe_d initial investigations at 
TBL in 1972 and 1978. Forty-nine archaeological sites were recorded in the 
project area, as well as three paleontological sites (Etchieson et al. 1978:4-6). 
None of the archaeological sites were attributed to Paleoindian occupation of 
the area. Moreover, no Paleoindian sites are recorded in the surrounding 
counties and river systems (Biesaart et al. 1985). 

In late 1996, a section of tusk was discovered north of TBL in a badlands 
setting characterized by high runoff and severe erosion (Rogers and Risinger 
1979:24, 42). At the onset it was not known if the 50-cm-long section of 
exposed tusk belonged to a mammoth or mastodon. A previous report made 
note of two pieces of enamel from a mammoth tooth in the vicinity. Details 
were limited to a short paragraph with a reference point on the map 
(Etchieson et al. 1978:109, 234). Owing to the elapsed time since the first 
report ( 1978) and the high erosion rates typical of the area, it is not clear if the 
newly discovered remains correspond to the previous find. 

Three backhoe u·enches and a block of squares were excavated. Controlled 
archaeological excavation of 2.4 m2 revealed a partial left mandible with an 
intact molar. Examination of the desiccated molar revealed that the animal 
was a mammoth (Mainmuthus sp.). It was also apparent that the tusk and 
associated bones were not in primary context. The bones had been dislodged 
previously and redeposited in their p1·esent location. This conclusion is based 
on the marl surrounding the cranial elements. The same compact marl 
outlined the con tour of a paleo-gully that is eroding once again. Farther down 
the wash a single, intact carpal was found as well as three indeterminate rib 
fragments. The ribs lay atop a gley deposit not associated with the tusk and 
mandible. The horizontal extent of the gley was not determined despite our 
efforts. No evidence of human involvement was detected. No stone tools were 
recovered around the skeletal remains, and no flakes or stone/bone/wood 
tools were recovered from the screened material. Evidence of cut marks or 
impact scars was absent. Other forms of human activity such as bone stacking 
or crushing were also absent. 

The modern badlands setting at TBL is markedly different from that during 
the Pleistocene Epoch. There are no detailed pollen records for the TBL area. 
However, pollen records from the adjacent southern Plains indicate the 
presence of grassland vegetation (Hall and Valastro 1995). Fom· Paleoindian 
sites in the vicinity of TBL were studied well enough to reconstruct past 
environmental conditions. Two are post-Clovis sites (Lake Theo and Perry 
Ranch), and two are Clovis sites (Domebo and McLean). Geological, paleon­
tological, and paleobotanical data from these sites reflect a woodland setting 
astride tall and short grasses with incised canyons slowly agrading (see 
Holliday 1997). 

In sum, localities with fauna! collections comparable to that at TBL have 
been identified in northern Texas (Dalquest and Schultz 1992) and southern 
Oklahoma (Force 1997; Hay and Cook 1930; Leonhardy 1966; Magilo 
1973:63; Neal 1994, 1995; Neel 1985; Rohrbaugh 1971). Similar localities too 
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numerous to cite here are recorded in southern Kansas, northern Oklahoma, 
and western Texas (see Kraft 1997:22-35). For a dated but thorough review of 
mammoth and mastodon bone locations for northwestern and southwestern 
Oklahoma, see Lintz (1980) and Northcutt (1984), respectively. A recent 
publication by Wyckoff and Czaplewski ( 1997) offers an in-depth overview of 
proboscidean research in Oklahoma, and Dalquest and Schultz (1997) do the 
same for north-central Texas. 

The authors thank "Peat" Robinson. Resource Manager, Truscott Brine Lake, and Virgil Swift, 
Historic Preservation Office, Wichita and Affiliated Tribes of Oklahoma. 
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Radiocarbon Chronology of the Pleistocene Fauna 

from Geographic Society Cave, Primorye (Russian 

Far East) 

Yaroslav V Kuzmin, Gennady F. Baryshnikov, A. J Timothy 

full, Lyobov A. Orlova, and Johannes van der Plicht 

Geographic Society Cave ( 42° 52' N, 133° 00' E) contains the most complete 
record of the late Pleistocene vertebrate fauna in the Russian Far East 
(Kuzmin 1997; Ovodov 1977; Vereshchagin and Baryshnikov 1984). The 
finding of stone and bone tools together with Pleistocene animal remains 
made this site unique in terms of Paleolithic archaeology of the area 
(Derevianko 1998:279-280). The importance of the site in study of both 
fauna history and human occupation in warm-temperate region of Northeast­
ern Asia was underscored when a single 14C value, 32,570 ± 1,510 RCYBP 

(IGAN-341) (Kuzmin et al. 1994), was obtained on bone collagen prior to 
2000. 

The remains of 36 mammal species were identified in the cave (Ovodov 
1977). Among them, sika deer ( CenJUs nippon Temminck), roe deer ( Capreolus 
capreolus L.), and common deer ( Cervus elaphus L.) dominate in the. assem­
blage. Bones of several extinct species, such as woolly mammoth (J\!Iarnrnuthus 
piirnigenius Blum.), woolly rhinoceros ( Coelodonta antiquitatis Blum.), horse 
(Equus caballus L.), bison (Bison priscus Boj.), and cave hyena ( Crocuta spelaea 
Goldfuss), were also excavated. 

For 14C dating, bones of tiger (Panthera tigris L.), cave hyena, and mammoth 
were selected. Collagen was extracted in Novosibirsk 14C Lab by de-
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mineralizing bone pieces in cold hydrochloric acid solution (Kuzmin and
Orlova 1998:3-5). The CO2 gas was made and converted to graphite using
routine procedure, and 14C measurements were performed at the NSF-Ari­
zona AMS Facility. 

The results of AMS 14C dating are shown in Table 1. For quality control, 
sample 10 (33,420 ± 460 RCYBP; AA-37183) was additionally dated at both 

Table I. AMS "C elates or animal bone collagen, Geographic Society Cave 

Sample No. Species RCYBP Date number o13c, %0 

1 Panthera tigris > 39,000 AA-37068 -20.2
2 P. tigris 35,100± 1,900 AA-37069 -20.5
3 P. tigris > 40,000 AA-37070 -20.0
4 P. tigris 34,300 ± 1,700 AA-38229 -22.8
5 P. tigris > 38,000 AA-37071 -19.0
6 Crocuta spelaea > 37,000 AA-37072 -18.6
7 C. spelaea > 36,000 AA-37073 -19.1
8 C. spelaea 34,510± 1,800 AA-38230 -19.6
9 C. spelaea > 39,000 AA-37074 -19.0
10 Mammuthus primigenius 33,420 ± 460 AA-37183 -21.7

31,550 ± 600 GrA-16819 
33,000 ± 1,000 GrA-16839 
31,500 ± 980 SOAN-4067 

Groningen (AMS technique) and Novosibirsk (LSC technique) 14C Labs and 
these results are also shown in Table 1. It appears that all the values are quite 
close to each other (within ± 2 sigma), and this made our conclusions more 
reliable. Samples in the 30,000-40,000 RCYBP range have larger errors than 
typical of AMS measurements on samples of <5,000 RCYBP, where precisions 
of± 30-40 yr are typical. At > 30,000 RCYBP, the error is dominated by the 
blank correction, especially for bone samples, which, at Arizona, is taken to be 
1.0 ± 0.3 percent modern carbon for a 1-mg sample of bone collagen. 

New 14C dates generally confirm the Karginian (mid-Wisconsin) age of the 
Geographic Society Cave fauna, which existed in the environment of conifer­
ous and broad-leafed forests (Kuzmin 1996). Samples 3 and 5 were collected 
from stratigraphic layer 4, where a few upper-Paleolithic tools were also 
found. The age of human occupation of the cave may be established at least as 
early as ca. 38,000 RCYBP. This is older than Kuzmin (1996:143) previously 
suggested it, and agrees with earlier assumption by Vasilievsky (1987). Thus, 
the earliest firmly documented evidence of human existence on the Russian 
Far East may now be dated to ca. 38,000-40,000 RCYBP. 

This study was supported by grants from US NSF (#EAR97-30699), Russian RFFI (#99-06-80348, 00-
06-80410), and Russian RGNF (#99-01-12010).
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New Records for Mammut americanum in 

Northeastern Mexico 

Jose Guadalupe Lopez-Oliva, Oscar J Polaco, Joaquin Arroyo­

Cabrales, and Eduardo Corona-M. 

The American mastodon (J\!Iamm.ut am.ericanmn) is relatively scarce in the fossil 
record from Mexico, since it is only known from seven localities in the 
Mexican Plateau, mainly from isolated molars (Polaco et al., 1998). In recent 
excavations in Sierra Alta, a home development in the town of La Estanzuela, 
10 km south of Monterrey, Nuevo Leon (25° 34' 35" N, 100° 16' 34" W, alti­
tude 601 m), mammal fossils were discovered. The most abundant remains 
were those of American mastodon. 

The remains were found at the base of a clayish layer 3.10-3.95 m thick with 
a high content of organic matter. Prospecting was done by georadar in two 
transects, one oriented at 19° NNE with a total distance of 27 m, the other at 
17° NNE with a total distance of 28 m. A single fragment of pelvis of a 
proboscidian was found in an anomaly at 5 m and a depth of 3.30 m from the 
second transect. 

More than 100 bones were recovered. Most are well preserved. They include 
tusks, molars, mandibles with molars, mandible fragments, ribs, vertebrae, and 
scapulae from at least 14 individuals representing five taxa: Marnrnuthus colurnbi 

Jose Guadalupe Lopez-Oliva, Oscar. J. Polaco, Joaquin Arroyo-Cabrales, and Eduardo Corona-M., 
Facultad de Ciencias de la Tierra, Universidad Aut6noma de Nuevo Le6n, A. P. 104. Linares 67700, 

Nuevo Leon UGLO). Laboratorio de Paleozoologia, lnstituto Nacional de Antropologia e Historia, 
Moneda # 16, Col. Centro, Mexico 06060, D. F. (OJP,JAC, ECM). 
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(n = 2), Mammu.tamericanum. (n = 7), Cainelopsh.eslerni1s (n = 1), Bisonsp. (n = 3), 
and Equus sp. (n = 1). 

Remains recovered from American mastodon include 15 molars or molar 
fragments, three mandible ramii, and unquantified postcranial material. At 
least seven individuals are represented. Identification and measurements of 
molars follow Laub (1992), Miller (1987), and Saunders (1977). The following 
molar data list indicates kind of tooth, number of elements (E), average length 
in mm (LA), minimum length in mm (LS), maximum length in mm (LM), 
average width in mm (WA), minimum width in mm (WS), and maximum width 
in mm (v\lM). Dp4, E = 1, LA= 70.6, WA= 55.1; Ml, E= 1, LA= 50.5, WA= 68.6; 
M2, E = 3, LA= 113.6, LS= 108.2, LM = 116.6, WA= 88.6, WS = 80.2, WM= 94.4; 
M3, E = 3, LA= 175.7, LS= 163.6, LM = 187.9, WA= 104.0, WS = 100.9, WM= 
107.2; 1112, E = 3, LA= 116.3, LS= 104.5, LM = 131.5, WA= 87.8, WS = 83.0, WM 

= 95.2; m3, E = 5, LA= 183.1, LS= 162.8, LM = 200.5, WA= 97.7, WS = 88.1, WM 
= 108.6. These measurements are similar to those provided by Miller and 
Saunders. 

The presence of Bison sp. indicates a Rancholabrean age for the fauna of La 
Estanzuela. This is the first documented association of JVI .ainmuthus colum.bi 

and Mammut ame1icanu1n in Mexico. It is also noteworthy that possible trans­
versal butcher marks in one mammoth scapula suggest the presence of man in 
the deposit. 

From a second locality at Iturbide, Nuevo Leon, were recovered five molars 
and one lower tusk belonging to a young adult mastodon approximately 10 
years old (African age, following Saunders 1977). The measurements of the 
molars (length and width in 111111) are: recently emerged left M2, L = 128.2, 
W = 100.5; unerupted left M3, L = 195.5, W = 105.7; worn left dp4, L = 69.0, 
W = 60.5W; right ml, L = 99.2, W = 74.5; recently emerged left m2, L = 131.2, 
W = 93.6W; recently emerged right m2, L = 128.6, W = 92.3; inferior tusk with 
enamel in the tip, L = 198.8, W = 24.5. These measurements are similar to those 
given by Saunders 1977. 

The distribution of M .arninut ainericanum in northeastern Mexico is indi­
cated by material from two localities in the state of San Luis Potosi. In El 
Cedral locality were found one second and one third lower molar of one 
individual and fragments of deciduous molars from another. In Laguna de la 
Media Luna a partial cranium was recovered, together with two molars and 
basal fragments of two tusks (left M2 measures 117.3L, 106.2W). Cabral­
Perdomo (2000) provided a new locality record for the state of Hidalgo. All 
these records indicate that the American mastodon was relatively abundant in 
northeastern Mexico. 

For this study, we acknowledge the economical and logistical support of Grupo Empresarial Pulsar 

from Monterrey, Nuevo Leon, especially Patricio Sada Heron and Augusto de la Fuente. Also. the 
support in the field works from the personnel ofFacultad de Ciencias de la Tierra, UANL: Adalberto 

Treviii.o Cf1barel, Pedro Rodriguez Saavedra, Andres Ramos Ledesma, Victoriano Beraza Cardona, 

Nikolai Kouzoub, and Sostenes Me_ndez Delgado. 
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Mammal Footprints in a Cave on the Eastern Edge 

of Tandilia Range, Late Pleistocene of Buenos 

Aires Province, Argentina 

Carlos A. Quintana, Gustavo A. Martinez, Margarita L. 

Osterrieth, and Diana L. Mazzanti 

The wide plain of Argentina, known as the Pampean region, is interrupted by 
two ranges of hills, Tandilia and Ventania. Tandilia is characterized by low 
elevations (no more than 300 mas!) oriented NW-SE and separated by wide 
valleys, water gaps, and undulating plains. The area is covered by late-Tertiary 
and Quaternary loess-like sediments. In the study area, 17 archaeological sites 
have been recorded. Five of these correspond to the late Pleistocene (dated 
with 14C AMS): Tixi cave, Amalia Site 2, La Brava cave, Los Pinos small shelter,
and Burucuya cave. 

Burucuya Cave is a rockshelter located in La Vigilancia Range about halfway 
up the slope. This archaeological site covers an area of 90 m2. Of this area, 8 
m2 was excavated inside the cave, reaching a maximum depth of 55-64 cm 
before encountering bedrock. Four stratigraphic units were defined based on 
sedimentary characteristics (texture, color, types of contacts and structures) 
and pedogenetic features. The stratigraphic sequence of Burucu)'a cave is 
composed of late-Pleistocene to Holocene sandy-clayed silts, cliatomaceous 
silts, and a diatomite layer (Martinez et al. 1999). Four stratigraphic units were 
defined. Unit 3 was dated at 10,000 ± 120 RCYBP (LP 863). The three upper 
units correspond to the Holocene, and the lower one (Unit 
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4) to the late Pleistocene. The ichnites consist of depressed features that are
below the archaeological record in the upper part of Unit 4. This unit
presents marked differences in color, texture, and grain size compared with
the dated Unit 3, leading to clear three-dimensional traceable distinctions.
Field precautions were taken to avoid modifying either the dimensions or the
shape of the depressed feattu-es. These structures have a vertical to subvertical
axis; in plan view they measure 10-25 cm in maximum diameter and are up to
17 cm deep. The density is high; there are up to 11 features in each excavation
grid (1 m2). The structures occupy the entire excavated area. Although the
shape of these features is variable, most of them present a subcircular con­
tour, with the largest diameter near the top and a relatively vertical axis. In
some areas, more complex structures are characterized by the union of two or
more features. These sedimentary su·uctures in the upper portion of Unit 4
are interpreted as footprints of large mammals walking on silt substrate. They
do not record a definite pattern of locomotion, but their collective effect was
to generate an irregular surface. Because the silts were saturated with water,
the footprints do not retain the precise form of the legs of the animal that
made them. For this reason, taxonomic identification was impossible. Similar
footprints were found in the icnologic locality of Pehuen-C6, Buenos Aires
Province (Manera, pers. comm.). This site has a similar age of 12,000 ± 110
RCYBP (Aramayo and Manera 1996). In some parts of the study area, such as
lagoon margins, intermittent ponds, or river banks, groups of footprints with
a similar pattern to those seen in Burucuya cave were observed, although they
were of smaller dimensions. These modern footprints correspond to large
domestic mammals such as cows and horses. Footprints of similar shape can
also be found in wet caves ofTandilia (e.g., Gruta de! Oro located in Cuchilla
de las Aguilas Range); these footprints were also caused by the passage of
large domestic animals. We reject the idea that features interpreted as foot­
prints are burrows produced by mammals because their dimensions and
morphology are not appropriate. These features also differ from burrows of
amphibians, fossorial scarabs and rodents, armadillos, and lizards, whose
populations have been documented in the area near the end of the Pleistocene
(Quintana and Mazzanti 1996). Moreover, it is not probable that these fea­
tures correspond to sedimentary structures such as load casts or other prod­
ucts of deformation of previously stratified material. Rather, features identi­
fied here as footprints are defined by a single, highly deformed contact, which
represents a depositional unconformity.
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The Second Occurrence of an Atypically Grooved 

Fossil Pocket Gopher Tooth 

Dennis R. Ruez, Jr. 

The Ichetucknee River flows through karstic north-central Florida and inter­
sects several sinkhole deposits that contain abundant fossil vertebrates, now 
housed at the Florida Museum of Natural History. The fauna recovered from 
these deposits is latest Pleistocene in age and consists of both forest and open 
terrain taxa (Lambert and Holling 1998; Webb 1974). Included in the 
Ichetucknee River fauna is a pocket gopher ( Geornys pinetis) upper incisor that 
has three grooves, rather than the typical two (Figure 1). This is only the 
second published record of an atypically grooved fossil pocket gopher incisor. 
Among extant pocket gophers, Geomys pinetis is the species that most com-

Figure I. Upper left incisors of 

Geomys pinelis from the Iche­

tucknee River (Columbia County, 
Florida). The camera lucidadraw­

ings show the enamel at the oc­
clusal surface. Mesia I is Lo Lhe lefl 

and anterior is to the top.A, tooth 
with anomalous third groove; B, 
incisor with the two grooves typi­

cal of Gromys pine/is. Both teeth 

are catalogued as UF 45745. 

mesial 
groove 

\ 

aberrant 
groove 

monly has extra grooves, though similar abnormalities also occur in species of 
Thornorn:ys, Papj1ogeomys, and Orthogeomys (Akersten 1973). 

This three-grooved incisor (Figure lA) has a deep distal groove and shallow 
mesial groove similar to those seen in normal Geomys (Figure lB). The 
aberrant groove lies between these two and is nearly as pronounced as the 
normal mesial groove. There is also a slight crenulation at the distal edge of 
the incisor. An expanded bulb of enamel lies on the anterornesial comer of 
the tooth. The size of the tooth is similar to other Geornys f1i11etis incisors from 
the Ichetucknee River. Incisors from immature individuals may show extra 
folding (Akersten 1973), but the Ichetucknee River tooth has the same width 
at the occlusal surface and at the base, which indicates the tooth is from a 
mature animal. 
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The number of grooves present on the upper incisor is a useful character 
for assigning pocket gophers to genera (Russell 1968), but no known taxa 
normally have three grooves. Functionally, these grooves may provide a 
serrated cutting edge, may aid in the extraction of the teeth from coai-se 
fibrous materials, and may increase the strength of the teeth (Russell, 1968). 

The only other published fossil record of an atypically grooved pocket 
gopher incisor is one from the middle-Pleistocene Tobin fauna associated 
with Geoinys tobinensis and presumably assignable to that species (Russell 
1968). As in the Ichetucknee River specimen, the Tobin Geoinys incisor has the 
anomalous. groove between the two normal ones. 

I would like to thankC. Bell. C.Jass. and G. Bever for reading and improving a draftofthismanuscript. 
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Late-Pleistocene Mammalian Fauna and 

Environments of the Sandia Mountains, 

New Mexico 

Jessica C. Thompson and Gary S. Morgan 

Late-Pleistocene (late Rancholabrean) vertebrate faunas from Sandia Cave 
and Marmot Cave in the Sandia Mountains of north-central New Mexico 
contain eight extant species of small mammals no longer found in this 
mountain range. Sandia Cave also has nine extinct species of large mammals. 
The two caves are located about 100 m apart (35° 15' N, 106° 24' W) at an 
elevation of 2,165 m. Fauna! data and/or radiocarbon dates indicate a late­
Wisconsinan age for these cave deposits. 

Sandia Cave, a solution tunnel 140 m long and 2-4 m in diameter, is 
situated on a vertical cliff in Las Huertas Canyon. Frank Hibben (from 1936-
1941), Vance Haynes and George Agogino (in 1961), and Richard Smartt 
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and David Hafner (in 1984) conducted excavations at this site. Hibben (19 37, 
1941) reported seven species of extinct Pleistocene megafauna from Sandia 
Cave supposedly associated with Paleoindian artifacts: Nothrotheriops shastensis 

(Shasta ground sloth), two extinct species of Equus (horse), Camelops hesternus 
(Yesterday's camel), Bison antiquus ( extinct bison), Mammut americanum 
(American mastodont), and Mammuthus. 

Our study of the original Sandia Cave material confirms the presence of all 
seven large mammals reported by Hibben (1941) and adds at least two other 
species of extinct mammals, Hemiauchenia macrocephala (large-headed llama), 
Capromeryx minor (diminutive pronghorn), and possibly the large cervid 
Navahoceros (mountain deer). The fossils of extinct megafaunal mammals 
from Sandia Cave, primarily consisting of isolated teeth, toe bones, and 
carpal/tarsal elements, are heavily mineralized and many are rodent gnawed. 
They are similar in preservation to fossil teeth and bones of smaller mammals 
from Sandia Cave collected in 1984 and during Hibben's excavations. The 
association of extinct megafaunal mammals with Paleoindian artifacts in 
Sandia Cave is open to question because of sediment bioturbation by rodents 
(Haynes and Agogino, 1986). 

A small sediment sample collected from Sandia Cave in 1984 yielded 29 
species of vertebrates: salamander, toad, lizard, two birds, and 24 species of 
mammals. The mammalian fauna includes five megafaunal species (horse, 
camel, bison, mastodont, and mammoth) and six living species now extra­
limital to the Sandia Mountains: Sylvilagus nuttalli (Nuttall's cottontail), 
Marmota jlaviventris (yellow-bellied marmot), Thomomys talpoides (northern 
pocket gopher), Neotoma cinerea (bushy-tailed woodrat), Nlicrotus man/anus 
(montane vole), and M. pennsylvanicus (meadow vole). Three radiocarbon 
dates on large mammal bones from Sandia Cave range from 11,8 50 to 13,700 
RCYBP (Haynes and Agogino, 1986). These dates, the presence of at least nine 
extinct megafaunal mammals, and the occurrence of six mammals now re­
stricted to higher elevations in mountain ranges north of the Sandias strongly 
indicate a late-Wisconsinan age for the Sandia Cave fauna. 

Marmot Cave, located 100 m north of Sandia Cave, has a shelter-like 
entrance room 10 m long and 3 m wide. A small opening in the rear leads to 
a second room 12 m long and 3-5 m wide. In 2000, we excavated four test pits 
(two 1 m2 , two 0.5 m2) to a maximum depth of8 0 cm in this second chamber. 
We collected and screenwashed over 1 metric ton of sediment from Marmot 
Cave and are still in the process of sorting and identifying these samples. We 
identified 33 species of vertebrates from Marmot Cave: fish, toad, two lizards, 
two snakes, two birds, and 25 species of mammals. The most important 
difference from Sandia Cave is the absence of megafaunal mammals. Marmot 
Cave has an abundance of Marmota jlaviventris, a species now found from ca. 
3,000 m to well above timberline in New Mexico, and absent in the Sandia 
Mountains (Findley et al., 1975). Marmot Cave contains five of the six extral­
imital mammals present in Sandia Cave except Neotoma cinerea, and also has 
Spennophilus lateralis (golden-mantled ground squirrel) and Phenacomys inter­
medius (heather vole). Like Sandia Cave, the extensive fauna of montane 
mammals now absent from the Sandia Mountains suggests a late-Wisconsinan 
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age for Marmot Cave. Forthcoming 14C dates will help establish an absolute 
chronology for this site. 

Because of their similarity in location, elevation, and small mammal faunas, 
data from Marmot Cave and Sandia Cave are combined to create a regional 
paleoenvironmental reconstruction of the Sandia Mountains during the late 
Wisconsinan. The current habitat near the caves is a pinon-:juniper woodland, 
now found in New Mexico at elevations of 2000-2800 111. However, the eight 
species of extralimital small mammals identified from these two caves 
( Sylvilagus nuttalli, Marmota flaviventris, Spermoj1hilus lateralis, Thomomys 

talpoides Neotoma cinerea, Microtus montanus, M. pennsylvanicus, and Phenacomys 

intermedius) typically inhabit montane coniferous forests and subalpine conif­
erous forests at elevations above 3000 m in _the Sangre de Cristo, Jemez, and 
Sanjuan mountain ranges of northern New Mexico. These fauna! data agree 
with the floral evidence, suggesting that during the late Wisconsinan, vegeta­
tion zones in the Southwest were displaced about 900-1200 m lower than at 
present (Dick-Peddie, 1993). 

R. Smartt and D. Hafner collected fossils from Sandia Cave and Marmot Cave in 1984. B. Huckell and 

M. Lewis of the Maxwell Museum of Anthropology allowed us access to F. Hibben'sSandia Cave fossils. 

C. Bordegaray, S. Bruschini, S. Burger, P. Dow, S. Harris, S. Libcd, K. Lucas, R. Montenegro, F. Sena, 

and]. Wilburn helped collect, wash, and sort fossils f rom Marmot Cave. L. Agpaoa and T. Cartledge 

of the US Forest Service gave us permission to excavate Marmot CaYe. 
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Mid-Wisconsinan Date Associated with Eremotherium 

laurillardi in Withlacoochee River, North Florida 

David K Thulman and S. David Webb 

Associated elements of the giant ground sloth, Eremotherium laurillardi, were 
discovered in 1998 in organic clay matrix eroding from the south bank, about 
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1 m below water level, in the Withlacoochee River of north Florida. The site, 
hereby named the Munroe Sloth site, lies in Madison Co., 0.6 km south of the 
Florida-Georgia line in the SE quarter of section 164. (This river in north 
Florida should not be confused with the other Withlacoochee River that arises 
in central Florida.) The only other vertebrate fossils from this site are one 
cheek tooth and a few other elements of Mammut americanum. 

The stratum producing the teeth and bones of these two species of large 
extinct mammals is about 1 m thick. It consists of dark brown organic clay 
containing scattered clasts of blue-gray marl up to a few centimeters in 
diameter and cobbles of limestone and chert derived from adjacent expo­
sures of Suwannee limestone. The limestone in the area includes abundant 
agatized coral, and large pieces of such coral were also depositt;d with the clay. 
The bone-bearing clay stratum is underlain by silts and sands, which form the 
river bank extending downward about 5 m to the river bed. The clay and other 
elastic sediments making up this site form a low break in the south bank of the 
v\lithlacoochee River, which otherwise is rimmed by more resistant limestone 
bluffs. 

The material of Eremotheri:um laurillardi collected to date consists of a full set 
of upper and lower teeth, the lower jaw, two adjacent vertebrae, both humeri, 
and parts of the radius and ulna of the right side. A voucher specimen of this 
individual, a right upper intermediate molariform, is catalogued as UF 
206885 in the Vertebrate Paleontology Collection of the Florida Museum of 
Natural History. The bone is very well preserved, and when first exposed, is 
light �range in color. Later it oxidizes to dark brown. A right upper third 
molar of Maimnut ainericanum, UF 206884, probably eroded from this same 
clay, but was recovered in the river bottom about 1 m downstream. 

Besides vertebrate fossils, the dark clay of this site contains numerous 
isolated pieces of wood predominantly of cypress. Five pieces of wood, each a 
few centimeters long, were selected from the same horizon and within 20 cm 
of the main concentration of sloth teeth. They were submitted to Beta 
Analytic Inc in Miami, Florida, for a bulk carbon date. The resulting radiocar­
bon date was 38,860 ± 1300 RCYBP (Beta 136874). 

If this date is correct, the Withlacoochee site represents the youngest 
evidence of Eremotheri'U'ln in North America, as far as we know. The geo­
graphic range of Eremotheriwn laurillardi extends from Brazil north through­
out tropical America, whereas its sister taxon, l\tfegat.heriwn americanum, 

ranges south into Argentina and Uruguay. In North America Eremotheriuin 

extends around the Gulf Coastal Plain and up the Atlantic Coastal Plain to 
New Jersey. 

The oldest record of Eremotherium presently known is from the late Blancan 
of Florida, but this occurrence is attributed to the more primitive species, E. 

eomigrans. Occurrences of Eremotherium laurillardi are remarkably rare, and to 
our knowledge no other carbon dates have been associated with this species. 
Two Eremotheriwn sites in southeastern United States, however, occur in 
sediments correlated with the last interglacial epoch ( oxygen isotope stage 5). 
These are the Daytona Beach site in 1101·theastern Florida and the Skidaway 
Island site in southeastern Georgia. This latter is the area from which 
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Dr. Joseph Leidy named Megathe1ium mirabile, now recognized as a synonym of 
Eremotherium laurillardi. In their recent excavations in coastal Georgia, 
Hulbert and Pratt (1998) found Eremotheriurn to be the commonest sloth in 
the area of Savannah, Georgia, where the terrestrial vertebrate assemblages 
occur in fluvio-estuarine deposits of last interglacial age. These records along 
the Atlantic coast of south Georgia and north Florida had led many to 
conclude that this genus had disappeared before the Wisconsinan. This view 
was reinforced by the absence of Eremotherium from latest Pleistocene faunas
of this region and from all of North America. 

The new date associated with Eremotherium lauiillardi from the Withlacoo­
chee River gives an intermediate result. While this carbon elate is not infinite, 
it extends the range of this giant sloth into oxygen isotope stage 3, a full glacial 
cycle before the Wisconsinan. This preliminary date certainly does not place 
Eremotheriwn laurillardi within the Wisconsinan glacial. Its time range is still 
well removed from any association with humans in North America. We intend 
to conduct further excavations at the Withlacoochee River site. We hope to 
corroborate the present wood date with a bone date. 
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Confirmation of Microtus montanus (Mountain 

Vole) from the Late-Wisconsinan Jones Local 

Fauna, Meade County, Kansas 

Steven C. Wallace 

Davis ( 1987) observed statistically significant differences between expected and 
observed numbers of i\!Iicrotus upper and lower molar morphotypes from the 
mid-WisconsinanJones l.f. (26,700 ± 1,500 to 29,000 ± 1,300 RCYBP, 1-3461 and 
1-3462) of Meade Co., Kansas. These differences suggested an unidentified
species of Microtu.s ("alpha") was present in addition to M. pennsylvanicus
(meadow vole). To account for these differences, species alpha had to exhibit a
M. f1ennsylva11icus "type" ml, and a M. ochrogaster (prairie vole) "type" M2.
Recovery of a M. monta11us (mountain vole) skull, which exhibits the above 
characters, from the Trapshoot l.f. (stratigraphically between 12,000 and 20,000 
RCYBP), Rooks Co., Kansas (Stewart 1978, 1987) confirmed the p1·esence of this 
species on the Great Plains during the late Wisconsinan. AJthough no skulls of 
M. montanus were reeovered from the Jones l.f., Davis ( 1987)

Steven C. Wallace, Department of Geoscience, University of Iowa, Iowa City, IA 52242. 
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hypothesized that species alpha represented this taxon. This is significant 
because the closest modern population of this montane species is more 
than 300 miles west of Meade County (Figure 1). 

M. longicaudus 

M. montanus 
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Figure I. Map showing the modern distribution of Microt-us pennsylvauicus, Alf. montanus, and NI. 
longiraudus, and bi-variant plot showing the discriminant scores for specimens of these taxa (without 
1\1. xanthognathus). Note that the modern ranges of Nl. montanus and M. longi.cau.dus are restricted to 
the VVesten1 mountain ranges. On the plot, Jones ml s <!re represented by open circles and the 
"knowns" are solid squares and triangles. 

To confirm or reject the presence of M. rnontanus in the Jones I.f., 12 fossil 
mls were subjected to a discriminant analysis of landmark (Bookstein 1991) 
data. Recent mls of M. pennsylvanicus, M. longicaudus (long-tailed vole), M. 

nwntanus, and M. xanthognathus (yellow-cheeked vole), all possibly on the 
central Great Plains at that time, were used to establish several discriminant 
functions. Because this procedure is applicable to all Microtus, a detailed 
description and discussion will be published separately. 

No mls from the Jones l.f. are consistent with M. xanthognathus 

(Prob.= 0.00 for all), two are consistent with M. longicaudus (Prob.= 1.00 and 
1.00), five with M. rnontanus (Prob. = 0. 77, 1.00, 1.00, 1.00, and 0.65), and five 
with M. pennsylvanicus (Prob.= 1.00 for all). 

I concur with Davis ( 1987) and Stewart ( 1978, 1987) that M. pennsylvanicus 

was not the only "five closed triangle" J\!Iicrotus on the Great Plains during the 
late Wisconsinan and. (likely) early Holocene, and that M. montanus also was 
present. Species alpha, however, includes M. longicaudus in addition to M. 

rnontanus (Figure 1). The existence of these two taxa in the Jones l.f. further 
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supports the "non-analog" fauna! concept (i.e., Semken 1988), with range 
retreat to the west (FAUNMAP 1996; Guilday and Parmalee 1972; Guilday et 
al. 1978; Semken 1983) as well as to the north (Dansereau 1957; Graham 
1976; Guilday and Bender 1960; Martin 1958). Furthermore, either the 
specific ecological requirements of M. montanus and M. longicaudus have 
changed significantly since the late Wisconsinan, or environmental condi­
tions on the western Great Plains at that time included pockets of the 
montane-like ("forested") habitats preferred by these taxa. 
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Paleoenvironments: Geosciences 

Middle- and Late-Wisconsin (Late-Pleistocene) 

Paleoenvironmental Records from the Rocky 

Mountains: Lithostratigraphy and Geochronology 

of Blacktail Cave, Montana 

Christopher L. Hill 

Cave deposits provide both lithostratigraphic and paleobiotic evidence for 
middle- and late-Wisconsin paleoenvironmental conditions in the Rocky 
Mountain region of North America. Here, the fossil-bearing deposits from 
Blacktail Cave, Montana, are described and the geochronologic sequence is 
compared with other caves in the region that contain late-Pleistocene 
(Rancholabrean) vertebrate assemblages, typically composed mostly of small 
mammals. 

Blacktail Cave is situated close to the South Fork of the Dearborn River, a 
tributary of the Missouri River on the eastern side of the Rocky Mountains in 
western Montana. The cave is formed in the middle-Cambrian-age Meagher 
Limestone and is bounded to the southwest by the Eldorado thrust fault and 
argillites ("shales") of the Proterzoic-age Greyson Formation (Whipple and 
Bregman 1981). The cave contains sedirnentological and paleobiotic records 
dating from about 37,000 to 10,000 RCYBP and has been reported to contain 
Goshen-Plainview artifacts (Davis et al. 1996; Hill 2000; Melton 1979). The 
late-Pleistocene succession is in a part of the cave that seems to have had an 
entrance that was nearly closed ca. 10,000 RCYBP. At about this time, a 
travertine was deposited, which appears to have effectively sealed the underly­
ing sediments until excavations were begun in the 1970s. 

Near the pre-10,000 RCYBP entrance, the travertine overlies deposits com­
posed of limestone bedrock scree and roof-fall, along with argillite fragments 
from bedrock sources outside the cave. A bear phalanx (specimen no. 95A6-
FS512a) from near the top of this section was dated to 10,930 ± 80 RCYBP (GX-
21559). Away from this old entrance, sediments containing higher amounts of 
fine elastics were covered by the travertine. The fine elastics contain frag­
ments of an artiodactyl (95C3-FSI 7) dated to 10,270 ± 115 RCYBP 

Christopher L. Hill, Ice Age Research Program, 600 West Kagy Blvd., Montana State University, 

Bozeman. MT, 59717-2739; e-mail: chill@montana.edu 
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(GX-21558) and a bovid (95F2/3-FS38) dated to 11,240 ± 80 RCYBP (GX-

21557). 
Erosional surfaces separate the upper fine-grained deposits from deposits 

of well-sorted sands and gravels composed of fragments of argillite. Because 
the cave is composed oflimestone, these sediments were washed into the cave. 
An Equus (horse) phalanx (95B8-FS58) recovered slightly above the sands and 
gravels was dated to 27,200 ± 370 RCYBP (GX-21558). If the radiocarbon dates 
provide an indication of the age of sedimentation events in the cave, the 
coarser elastics composed of redeposited argillite may be separated from the 
ca. 11,000-10,000 RCYBP deposits by an erosion-induced or depositional­
hiatus time gap centered on the Last Glacial Maximum (LCM). Direct dating 
of more fauna! remains will help to test this idea. 

The lowest sediments exposed during excavation and coring consist of 
muds and clays seemingly deposited in a cave pool, perhaps indicating 
higher groundwater levels ca. 37,400 ± 790 RCYBP (B-1060101), based on 
collagen from the jaw of a yello w -bellied marmot (Marmota jlaviventris, 

96Rl0-FS253). 
From a geochronological point of view, Blacktail Cave contains late­

Pleistocene deposits and fauna that can be separated into two groups. The 
oldest deposits, composed predominantly of muds and clays with some 
lenses of well-sorted argillite sands and gravels, have been dated from ca. 
37,000 to 27,000 RCYBP. These sediments reflect paleoenvironmental condi­
tions prior to the LCM. Fossil-bearing deposits dating to this same general 
time have been reported north of Blacktail Cave, including late mid-Wiscon­
sin dates from the Rocky Mountains of Alberta (ca. 22,700 and > 33,000 
RCYBP at Eagle Cave, and ca. 23,000-33,500" RCYBP at January Gave; Burns 
1984, 1987, 1990:63), and south of Blacktail Cave at Wilson Butte Cave, 
Idaho (ca. 32,250 RCYBP, Gruhn 1995:16) and possibly at Natural Trap Cave 
in the Pryor Mountains near the Wyoming/Montana border (Gilbert and 
Martin 1985: 143). 

The younger group of dates from Blacktail Cave range from about ca. 
11,200-10,000 RCYBP. This interval would include the known-age range for 
Goshen-Plainview artifact forms (e.g., Frison et al. 1996:212; Holliday 
2000:251) and might provide an age estimate for the artifacts previously 
reported from Blacktail Cave (Melton 1979:420). Caves from the region that 
contain radiocarbon-dated deposits overlapping with this time interval in­
clude False Cougar Cave, Montana (ca. 14,590-10,530 RCYBP; Bonnichsen et 
al. 1986:279), Natural Trap Cave, Wyoming (ca. 20,250-10,930 RCYBP; 
Chomoko and Gilbert 1987:397), Jaguar Cave, Idaho (ca. 11,580-10,370 
RCYBP; Sadek-Kooros 1966:58, 1972:7; Dort 1975), Wasden (Owl Cave), Idaho 
(ca. 10,640-10,920 RCYBP; Miller in Bryan and Tuohy 1999:255), and Wilson 
Butte Cave, Idaho (ca. 16,000-10,230 RCYBP; Gruhn 1995:16). Blacktai!Cave 
thus provides a radiocarbon-dated lithostratigraphic sequence containing 
Pleistocene biotic remains that are comparable to other regional pre- and 
post-LCM paleoenvironmental sequences. 

Geologic studies at Blacktail Cave were partially funded by an NSF MONTS EPSCOR grant and the 
Kokopelli Archaeological Research Fund. Sincere thanks to Tag Rittel for permission to conduct these 
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studies at Blacktail Ranch, and to Dave Batten for supetvising the excavations of the cave. Thanks to 

Cheryl Hill, who served as field assistant for part of this project. 
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Chronology of Holocene Pedogenetic Even ts in 

the Pampean Area of Argentina 

Eduardo P. Tonni, Alberto L. Cione, and Anibal] Figini 

Paleosoils widely occur in the Pleistocene and Holocene sequence of the 
Pampean area of Argentina. During the last 30 years, Fidalgo and collabora­
tors constructed a lithostratigraphic and pedostratigraphic scheme for the 
Pampean region from the latest Pleistocene to the present, calibrated by 
means of many 14C dates (see Fidalgo 1992; Tonni et al. 1999). (See Table 1.) 
The stratigraphic sequence relied in part on a former sequence by Ameghino 
(1889), modified by Frenguelli (1957) and others. The stratigraphic Ho­
locene scheme of Fidalgo and others (see Fidalgo 1992) involved two 
paleosoils (Puesto Callej6n Viejo Geosol, close to the Pleistocene-Holocene 
boundary, and the Puesto Berrondo Geosol, at about 2000 yr B.P.), and the 
recent soil. Other workers (e.g., Carignano 1999; Iriondo and Garcia 1993; 
Iriondo and Krohling 1996) agreed only in the existence of a Holocene 
paleosoil and obviously the present soil. In this late,- scheme, the Holocene 
pedogenetic event was considered long-lasting and assignable to the 
Hypsithermal (see Carignano 1999). 

Remarkably, there were no dates in the type area of the soil units ofFidalgo 
(1992; lower Rio Salado basin). However, after the analysis of the numerous 
dates and additional field work in the Pampean area by workers of the Museo 
de La Plata, we consider that two middle- to late-Holocene pedogenetic events 
actually occurred: one at about 6000-5000 yr B.P. and the other about 2000 yr 
B.P. The Aimaran "Stage" of Frenguelli (1957 and previous papers) corre­
sponds to the 2000 yr B.P. episode. 

Besides, according to ,-ecent dating (Figini et al. 1999), in Punta Hermengo 
(southeastern Buenos Aires Province), a paleosoil in the position of Puesto 
Callej6n Viejo Geosol, which was assigned to the boundary Pleistocene-Ho­
locene by Fidalgo (1992) and others, would be more modern and actually 
correspond to the middle-Holocene event. The same pedogenetic event 
could correspond to the paleosoils with dates of 6500-4000 yr B.P. in Paso 
Otero, La Horquera II, Arroyo Tapalque, and Rio Sauce Grande (Figure 1). 

On the other hand, paleosoils in Paso Otero (Johnson et al. 1998), La 
Horqueta II (Zarate et al. 1995), and Arroyo Tapalque (Figini et al. 1998) 
seem to correspond to an older pedogenetic event of early-Holocene age. 

In short, we suggest that the main Holocene pedogenetic events in the 
Pampean area should correspond to the Early Holocene (10,000-7000 yr B.P.; 
unnamed paleosoil), middle Holocene (6500-4000 yr B.P.; Puesto Callej6n 
Viejo Geosol), late Holocene (3000-2000 yr B.P.; Puesto Berrondo Geosol), 
and the present soil. 

Eduardo P. Tonni and Alberto L. Cione. Division Paleontologia Vertebrados, Museo de La Plata 

1900 La Plata, Argentina; e-mail: eptonni@museo.fcnym.unlp.edu.ar 

Anibal]. Figini, LATYR-CIG, Museo de La Plata 1900 La Plata, Argentina. 
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Figure IA. Some Holocene dates in soils of the Pampean area. 
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Figure 1B. Map oflocations ref­
erenced in Figure lA, Pampean 

area of Argentina. 
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Studies, 4) Taphonomy-Bone Modification, 5) Methods, 6) Paleoenvironments 
(with subsections: Plants, Invertebrates, Vertebrates and Geosciences), and 7) 
Special Focus. The last category is reserved for a pre-selected topic for which 
CSFA solicits manuscripts. No more than 65 papers will be accepted for each 
issue. Each contributor will have no more than one paper as senior author. 

Manuscripts should be of note length, up to 750 words plus references (or 
400 words with one figure and caption). They should be current, original, 
unpublished, and not submitted to another journal. Most word-processing 
programs have a word-count mechanism; please use it. If the text of your 
manuscript is more than three pages (12-point type, double-spaced, one-inch 
margins), then it is probably too long. 

We require two hard copies of your manuscript and, on acceptance of your 
manuscript, a computer file on 5¼" or 3½" diskette (3½" preferred). Please 
note the number of words at the top of each hard copy. We accept formatted 
text files from most popular word-processing programs for Macintosh and 
Windows (Windows preferred). To insure that we can interpret your article, we 
suggest that you also include a text file of your article in rich text format ( .RTF) 

on your diskette. Be sure to indicate on the label of the diskette the name and 
version of the word-processing program you used (e.g., WordPerfect 6.0). 

REVIEW PROCESS 

Criteria for manuscript acceptance include order of receipt, length, appropriate­
ness of topic and validity of research. Manuscripts are reviewed by CRP editor Dr. 
Bradley Lepper and a panel of international associate editors chosen from the 
appropriate fields. Conu-ibutors will be notified of the acceptance of the paper 
as soon as possible. Some revisions may be required. All manuscripts are edited 
for style and grammar. One of the practical goals of the journal is to provide quick 
turnaround time for the printing of manuscripts; therefore, authors do not 
review galley or page proofs. It is imperative that authors carefully proof their 
manuscripts for content, journal style, and grammar. We also suggest that all 
manuscripts be reviewed by a colleague prior to submission. 

FORM AND STYI.E 

Th_e following are some preferred abbreviations, words, and spellings: archaeol-
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ogy; Paleoamerican (Paleoindian implies a descent relationship); ca. (circa); 
RCYBP (radiocarbon years before present); CALYBP (calendar years before 
present); early, middle, late (e.g., early Holocene); 14C (radiocarbon 14; 14C, 
etc.); in situ; et al.; pers. comm. (e.g., "C. L. Brace pers. comm. 1998"); CRM 
( cultural resource management); and AMS or TAJ\1S (accelerator mass spectrom­
eter technique of radiocarbon dating). Metric units should be used and abbre­
viated throughout: mm, cm, m, km, ha, 1112, etc. 

Counting numbers, used to express a number of objects, should be written 
out when they start a sentence and for quantities one through nine, and should 
be written as Arabic numerals for quantities of 10 or more ( example: "research­
ers recovered two choppers and eight knives"; example: "researchers recovered 
10 choppers and 126 knives"). When quantities fewer than 10 and greater than 
10 appear in the same sentence, consistency governs (example: "researchers 
recovered 14 choppers and 5 knives.") Counting numbers greater than 999 
should include a comma (example: "1,230 mollusks, 22,137 flakes"). Note the 
exception to this rule when expressing dates (see below). 

Numbers of measurement, which are expressed as a decimal fraction, should 
be written as Arabic numerals regardless of whether a decimal point appears or 
not ( example: "3.5 m, 8 km, 1 kg, 52.34 cm, 3.0 ft"). 

Radiocarbon dates should be expressed in '"C years before present (RCYBP) 
and should include the standard error and the laboratory number (example: 
"11,000 ± 250 RCYBP (A-1026)"). Dates referring to geologic time, radiocarbon 
dates corrected for error, and dates inferred by other means such as TL and OSL 
dating should be expressed in calendar years before present ( CALYBP) ( exam pie: 
"85,000 CALYBP). Omit the comma when the year is less than 10,000 ( examples: 
"8734 ± 90 RCYBP (A-1026)" "9770 CALYBP"). 

All underlined and italicized words will be italicized in final form. Use of Latin 
or common names is acceptable, but include the name not used in parentheses 
following first usage; e.g., "researchers recovered the dung of the Shasta ground 
sloth (Nothmtheriops shastensis)." If technical jargon or abbreviations are used, 
provide an explanation in parentheses or use a more common term. 

References cited in the text must adhere to the style guide printed in 
American Antiquity, 48 (2) :429-442; this facilitates the editing for style used in 
CRP. Citations used in the text are as follows: " . . .  according to Martin (1974a, 
1974b)," " . . .  as has been previously stated (Martin 1974; Thompson 1938)." 
Crosscheck all references with the original work-this is where most problems 
occur. CRP editors are not responsible for reference errors. 

Use active voice when possible. Passive voice often lengthens a manuscript 
with additional, unnecessary verbiage. Use "The research team recovered the 
artifacts in 1988," rather than "The artifacts were recovered by the research 
team in 1988." 

ILLUSTRATIONS 

Tables are acceptable that will fit on half a page and are legible at that size. You 
must provide tabular information on diskette together with a hardcopy or PMT 
that shows the arrangement (rows and columns). 
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One figure, which may be a photograph or a drawing, is permitted ,vith each 
article. A black-and-white (not color) glossy print of a photograph must be at 
least 5" in height and width. A photocopy ("Xerox" copy) of a photograph is not 
acceptable quality for publication. Write or type the manuscript title and 
author's name on a label, then affix the label to the back of the photograph. 
Do not write on the back of a photograph. 

Figures must be either ink drawings, PMTs, or clean laser printouts of 
computer-aided graphics. Pencil drawings are not acceptable publication 
quality. All lettering in the figure should be typeset or dry transfer (no hand 
lettering). Your graphic will be reduced to the appropriate size for the final 
printed page. It is neither necessary nor desirable to submit publication-size 
graphics. It is sometimes necessary for us to redraw a submitted figure, which 
can be difficult if the original is small and difficult to read. Ideally, the figure 
you submit should fill at least half of an 8½-by-11-inch sheet of paper. Check the 
figure prior to submission to assure that all lines and letters are clear and 

legible. 
A photograph or figure must have a caption that identifies it. The caption 

must be cited in the text (example:" ... as seen in Figure l "). Photographs and 
figures will not be returned. 

DEADLINES 

Manuscripts must be postmarked by February 15. Since acceptance criteria 
include order of receipt, we strongly suggest you submit your manuscript as 
early as possible. 

Please send two hard copies to: 

CRP Editor 
CSFA/355 Weniger 

Oregon State University 
Corvallis, OR 97331-6510 

Manuscripts submitted from outside North America should be sent express 
mail or first-class air mail. 
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General Index 

14C 18, 20, 45, 52, 106-107, llO, 

ll5, 123 
Abies See fir 
accelerator mass spectromeu-y (AMS) 

4, 20, 63, 74,107,110 
Agate Basin 1-2, 20, 55 
Aimaran 123-124 

Ainu viii, 70, 75-76 

Akaishiyama 80 

Alaska 52, 63, 101 

Alberta 92, 122 
Albuquerque 15-16, 28, 30 
Alces alces See moose 

alder (Alnus) 93 

Alibates See chert 

Alice Boer site 18 

alluvial basin 16 
Alnus See alder 

Altai Cave 88 
Alticola See vole 

Altithermal 36 

Amalia site llO 
Ambrosia-type See ragweed 

American mastodon (Marmnut 

americanum) 108-109, ll4, ll6 
American mountain deer 

(Navajoceros Jicki) 114 
Amerind, Amerindian 69, 71, 75 

amphibians ( tetra pods) l ll 

AMS See accelerator mass spec-

trometry 
antelope 1, 20, 53, 89, ll4 

Antifer sp. See also Cervus 43 
Antilocapridae See antelope 
antiserum 9 
antler 9, 63 
Anzick site 26-27, 50 

Arapey formation 57 

Arctic ground squirrel (Spermophilus 
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parryii) 100 

Arctodus simus See giant short-faced 
bear 

Argentina 21, 43, 47, 49, 95, llO, 
ll6, 123-125 

Arizona 107 
Arkansas 54 

armadillo (Dasypus bellus) See also 
Eutatine 42, l ll 

Arroyo de! Tigre site 57 

Artemisia See wormwood 
artiodactyl 121 
Asia 69, 71, 74, 79, 106 
Australia 66, 75-76 

Barger Gulch site 32-34, 58-59 

basalt 15-16, 36 

bear ( Ursus sp.) 43, 63, 65, 86, 97-
98, 102, 121 

Bear Gulch 6 
beaver ( Castor canadensis) 9, 12 
Beacon Island 1-2 
Bering Land Bridge 69 

Beringia, Beringian 66 

Betula See birch 

biface 9, 17-18, 20-23, 26-28, 34-
38, 40, 43, 47,50-51,56-57,59, 61 

bioturbatipn 30, 58, ll4 
birch (Betula) 93 
Bison sp. 

B. antiquus 3, 13, 20, ll4

B. bison 106

B. priscu.s 106
black bear ( Ursus americanus) 102 
Black Hills 20 
black spruce (Picea mariana) 93 
Blacktail Cave 121-122 
Blackwater Draw 37-41 

blade, blade tool 37, 40, 45, 51, 57, 
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61 

Blancan 116 

bog lemming (Synaptomys) 102 

Bonner Springs 97 
Bonneville 97-98 

Bos See cow 
Brazil 17-18, 47, 73, 116 
Briggs 13 
Bronze Age 45, 61 
brown bear See grizzly bear 
Buenos Aires 49, 110-111, 123 
Buffalo Museum of Science 87 
Bufo See toad 
Bull Brook 9 
burin 23, 52, 61 

Burucuy Cave 110-111 

bushy-tailed wood rat (Neoloma cf. 

cinerea) 114-115 
butchering 6, 20, 34, 65, 89, 103, 

109 

cache viii, 6, 26, 40 
Cactus Hill 44-46 

calcium 65, 124 
California 34-35, 70 
camel (Camelopssp.) 109,114 
Camelid (Lagidimn sp.) 43 
Camelops cf. hesternus See 

Yesterday's camel 

Canelones 41-43, 47, 49 
Canis lupus See gray wolf 
Capreolus capreolus L. See roe deer 

Caprom.eryx minor See diminutive 
pronghorn 

carbon, carbonate 18, 59, 107, 116-
117, 124 

caribou (Rangifer taranclus) 9-10, 
64-65

Caribou Lake 10 

carpal 65, 104, 114 

Cascade County 50-51 
CAT-scanning See computer-aided 

tomography 
cave hyena ( Crocuta spela.ea 

Goldfuss) 106 
cedar ( CufJressaceae) 93 

Central Plains 23, 97-98 
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ceramics 61 

Cerro el Sombrero 21 
Cerro la China 21 
Cerro Pelado 41 
Cervalces scotti See elk-moose 
Cervid, Cei-vida.e See elk 
Cervus See elk 
Cerv-us nippon Tem.rninck See sika 

deer 

chalcedony 23-24, 26-27, 51, 56-57 
White River group 26-27 
white 26-27 

channel flake 21, 23-2� 28, 33, 37, 
59 

charcoal 18, 20, 44-45, 63, 83 

Chelyclra se1pe11tina See snapping 
turtle 

chenopods ( Chenopodiaceae) 96 

chert 
Alibates 7, 23 
blue-gray 16, 116 
burned 18 
chalcedony 23-24, 26-27, 41-42, 

51,56-57 

Chuska 30 
Edwards 5, 7, 14-15, 23 
gray-tan 14, 16 
Guadalupe 42, 108 
Knox 103-104 
Kremmling 11 
Miocene 59 

Munsungun 8-9 

olive brown 16, 59 
Pedernal 30 
Permian 24 
Salem/St. Louis 93 
Suwannee 116 
Swan River 1 
Trout Creek 59 
Washington 63 

white 43 
Wyandotte 63 

Chile 66 
China 22, 61 
Chloridea 95-96 
Chuska 30 
Clary Ranch site 54 
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Claypool site 6 

Clethrionornys grape,i See redback 

vole 

Clovis 12, 15-16, 26-27, 34, 40, 43, 
46, 50, 104 

cobble 51-52, 116 
Cody complex 5-6, 11, 20, 23, 28, 

32-33
Cody knife 6 
Coeloclonta See woolly rhinoceros 
collagen 74, 106-107, 122 
Colorado viii, 6, 10, 12, 23, 26, 32, 

34, 58, 99 
Colorado River 12, 32, 58 
Columbian mammoth (Mamrnuthus 

coluinbi) 108-109 
Composite family ( Compositae) 79, 

93-94, 96, 99 
computer-aided tomography (CAT­

scanning) 87 
coral 116 
core tool 21, 26-27, 36-38, 40, 52, 

54,59,84,93-94 
cortical flakes 84 
cottontail (Sylvilagus sp.) 114-115 
cow (Bos) 111 
cranium 17, 65, 69-70, 73-75, 89, 

102, 104, 109 
Cretaceous 41 

Crocuta spelaea Go/elf uss See cave 
hyena 

Crying Woman site 58 
Cupressaceae See cedar 
cut mark 88, 104 
Cyj;eraceae See sedges 
cypress ( Taxocliurn sp.) 92, 116 

Dasypus bellas (Dasyj;ocliclae) See 
armadillo 

Dearborn River 121 

deer ( Oclocoileus sp.) 9, 10�, 106, 
114 

deer mouse (Peromyscus) 102 
Denali complex 53 
Denisova 88 
diatoms 3-4, 13, 91, 110 
diminutive pronghorn ( Capromeiyx 
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minor) 114 
Dinarctotheriurn rnerriami 97 
Doedicurus 42 
dog See domestic dog 
Dolores Formation 42 
domestic dog ( Canis familiaris) 70, 

75-76
Dry Creek site 53 
Duewall-Newberry site 84 
Duluth 93 

Eckles site 27 
Ecuador 49 
Edwards Plateau 15 
El Cedral 109 
elephant (Proboscidian) 99, 103, 

105, 108 
elk ( Cernus sp.) See also wapiti 9, 

20,43,52, 106 
elk-moose ( Cervalces scotti) 43 
El Sombrero 21 
end scraper 5-6, 23, 28-29, 37, 40, 

52-53, 59 
Epigravettian 64 
Equus sp. See horse 
Equus caballus l 06 
Eremotheriurn lawillarcli See giant 

ground sloth 
Erethizon clorsatuin See porcupine 
ermine (Muslela enninea) 102 
Eskimo 75-76 

False Cougar Cave 122 
Farview mastodon 86 
femur 97-98 
Fenn cache 26, 40 
Finley 6 
fir (Abies) 4-5, 14, 17, 20, 28, 35, 

49, 57, 62, 66, 69-70, 73-75, 80, 
97-98, 100,104,107,109,116 

fisher (Martes pennanti) 99 
flat-headed peccaq• (Platygonus 

compressus) 63 
Flattop Butte 25-27 
Flattop chalcedony 23-24, 26 
Florida 63,112, 115-117 
Folsom 1-4, 13-16, 20, 23-25, 28-
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30, 32-33, 36-38,40,55,58-59 
fox ( Vulpes sp.) 27, 65-66 
Fredrick 12 

Frenguelli 123 
Fuller biface 26-27 
Gainey complex 9, 40 

Galea musteloides 95-96 
Garivaldino rockshelter 17-18 
gastropods (Succinea) 18 
Gavia immer See loon 
Geographic Society Cave 106-107 
Geomys sp. See pocket gopher 
Geornys bursarius See plains pocket 

gopher 
Georgian Bay 31 
Gerstle River site 52-53 
giant ground sloth (Megatheri·urn) 

42, 115-117 
giant short-faced bear (Arctodus 

simus) 97-98 
Glossotheri-um sp. 17, 42 
glyptodont ( Glyptodon sp.) 42 
golden-mantled ground squirrel 

(Spennophilus lateralis) 114-115 
Goshen 12, 20, 32-33 
Gramineae See grasses 
graminoids (Poaceae) 93 
grasses ( Grarnineae) 93, 104 
grasslands 14, 28, 45, 83, 104 
graver 20, 23, 28, 30, 33, 37-38, 59 
Gravettian 64 
gray wolf ( Canis lup-us) 65 
Great Basin 6, 99 
Great Lakes 39 
Great Plains 25-27, 117-119 
grizzly bear ( Urms arctos) 65 
ground sloth (Mylodon sp., Scelidothe1° 

ium sp., Pararnylodon sp., and 
Mega/onyx sp.) 42, 114-115 

ground squirrel (Spermophil-us sp.) 
99-101, 114-115

Gruta de! Indio 95 
Gula gulo See wolverine 

hammerstone 32-33 
Hanson site 59 
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Hardaway 46 
hare (Lepus sp.) 65 
Hartville Formation 11 
Hartville Uplift 23 
hearth 1, 44,52-53, 65 
heather vole (Phenacomy intermedi-us) 

114-115
heat-treating 11, 36 
Hell Gap 2, 32-33, 55 
Hemiauchenia sp. See camel 
Herniauchenia macrocephala See 

large-headed llama 
Hibben 28, 113-115 
High Plains 4, 13, 55 
Hiscock site 86-87 
hoaiy marmot (Marrnota caligata) 102 
Hokkaido vii-viii, 79-80 
horn core 89 
Horner site 6 
Horokozawa 80 
horse (Equus sp.) 43, 53, 65, 106, 

109,111,114,122 
humerus 53, 65, 97-98, 116 
hyena (Hyaena) 88-89, 106 
Hypsithermal 93, 123 
lchetucknee River 112-113 

ichnite 111 
Idaho 6,122 
instrumental neutron activation 

analysis (INAA) 79-80 
interglacial 116-117 
Iron Age 80 
Irvingtonian 97-98 
ivory 52-53 

jack pine (Pinus banksiana) 93 
Jaguar Cave 122 
James Allen 33 
Japan vii-viii, 61, 70, 75-76, 79 
jasper 11, 24, 56 
Jemez Mountains 6 
Jim Pitts site 20 
juniper (Juniperus) 93 

Kalahari bushmen 75-76 
Kalgoorlie River 66 
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Kaminnaya 88 
Kamitakamori site vii 

Kansas 25, 27, 97-98, 105, 117 

Kansas River 97-98 
Kargin 107 
karst 112 
Kawuneeche 12 
Keen's mouse (Perornyscus keeni) 102 
Kennewick Man viii 

Kimmswick site 39-41 
knife 1, 6, 20-23, 38, 57 
Knife River 1, 24 
Kootenai formation 51 
Krasnoyarsk 89 

La Brava Cave 110 
La China 21-22 

See camelid 
73-74 

Lagidiurn sp. 
Lagoa Santa 
lagoon 111 
Lagostomus sp. 
La Horqueta II 
Lake Algonquin 
Lake Baikal 88 

43 
123 
31 

Lake Huron 31 
Lake Sakakawea I 
Lake Superior 31 
Lake Texcoco 83 
Lake Theo site 104 
Lange-Ferguson 84 
Lapa Vermelha 1V 69-70, 73, 75-76 
La Perouse 79 
larch ( larix) 93 
large-headed llama (Hemiauchenia 

rnacrocephala) 114 
larix See larch 
Last Glacial Maximum 64, 95, 103, 

122 
Last Interglacial 116-117 
Laurentide Ice Sheet 91 
La Vigilancia Range 110 
Lawn Lake 10-11 
Lawyers Cave 102 
Lep01idae See rabbit 
Lestodon sp. 42 
Levallois 59 
LGM See Last Glacial Maximum 
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limestone 56, 116, 121-122 
Lindenmeier 37-38, 42 
Lipscomb site 5 
Littlejohns Creek 35 
lizard Ill, 114 
llama (Herniaucheniasp.) 114 
Llano de Albuquerque 28 
Jong-tailed vole (Microtus cf. longi-

caudus) 102, 118 
loon ( Gavia iimner) I 02 
Los Pinos 56, 110 
Lovell Consu-icted type 11 
Lubbock 3-4, 13-14, 37, 84 
Luna 109 
Lusk 12 
Lutra canadensis See river otter 
"Luzia" 69, 73-74 

Maine 9 
mammoth (Mammuth.us) 

M. colurnbi See Columbian
mammoth

M. p1irnigenius See woolly 
mammoth

Mamrnut arne1icanum. See American 
mastodon 

mandible 65, 104, 108-109 
Manitoba 92 
marmot (Marmota) 

M. caligata See hoary marmot 
M. jlaviventris See yellow-bellied

marmot
Marmot Cave 113-115 
Martes pennanti See fisher 
mastodon (Marmnut arnericanwn) 

43,86-87, 104--105, 108-109, 114 
Maximiano rockshelter 18 
McLean site 104 
meadow vole (Microtus pennsylvanicu.s) 

114--115, 117-118 
Medicine Creek 24 
Megalonyx See ground sloth 
Megatheridae 42 
Megathe1iurn cf. M. americanum See 

giant ground sloth 
Melanitta fusca See white-winged 

scorer 
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Mendoza 95 

Mesa site 28 

metatarsal 86-87, 97-98 

Mexico 42, 108 
Michigan 100-101 

microblade 52-53 

Microtus sp. See vole 

Microtus 

J\1. montanus See montane vole 

M. ochrogaster See prairie vole
M. pennsylvanicus See meadow

vole
M. xanthognath:us See yellow-

cheeked vole

Middle Park 11-12, 32-33, 58 

Midland site 15, 24 

Minnesota 92-94 

Miocene 59 

Missouri 1, 39, 54, 79 
Missouri River 1-2, 121 
Mockingbi1·d Gap 15 

molar See tooth 

Mongolia 73-74 

Montana 6, 27, 50-51, 63, 92, 121-
122 

montane vole (JV[icrotus montanus) 

114-115, 117-119
Moore site 30-31 
moose (Alces alces) 9 

moraine 12 

Moraine Park 12 

Moravany-Lopata II 64-65 

Morenelaphus 43 
Morrison formation 31 
mouse (Peromyscus sp.) 102 
Mousterian 88 

Munsungun 8-9 

Murray River 66 

Mustela erminea See ermine 

Mylodon sp., Mylodontidae See sloth 

National Geographic Society 30, 
34, 45, 88,103 

Natural Trap Cave 122 
Navajoceros ficki See American 

mountain deer 

Nebraska viii, 23-27, 55, 97-98 
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Neothoracophorus See glyptodont 
Neotoma cf. cinerea See bushy-tailed 

wood rat 
Neponset 9 

neutron activation 79 

Nevada 87 

New Mexico 6, 15-16, 28, 34, 39, 
50, 63, 113-115 

New York 86-87 

niobrara 24 

Nolan site 23-25 
Normile 2001 126 
North Dakota 1-2, 92 

northern bog lemming (Synaptomys 

borealis) l 02 

Northern pocket gopher ( Thornomys 

talpoides) 114-115 

North Plains 1, 91-92 

Nottoway River 45 

Novosibirsk 106-107 
Nuevo Leon 108-109 

Nuttall's cottontail (Sylvilagus 

nuttalli) 114-115 

oak (Quercus) 93 

obsidian 5-7, 30, 79-80 

ocher 26,41,51, 59 
OCR See oxidizable carbon ratio 

Ogonki 80 
Ohio 62-63 

Oketo 79-80 
Oklahoma 5-6, 104-105 

Ontario 30-31, 92 
opal 56 

Oregon 63 
Orthogeomys 112 
orthoquartzite 21 

outre passe See overshot flake 
overshot flake ( outre passe, 26 

Owl Cave 84, 122 

Pacific Rim viii 

paleosol 52, 58-59 
palynology 93 

pampa 49 

Pan.them tigris See tiger 

Pappogeomys 112 
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Pappop!wrum caesjJitosum 95-96 

Parry Sound 30-31 

Paso Del Puerto 47, 49 

Paso Otero 123-124 

Pay Paso site 57 

peat 105,124 

pedogenesis 110, 123 

Pehuen-C6 111

pelvis 4, 108 

Pennsylvania 40 

Permian 24 

Peromyscus See deer mouse 

Peromyscus lweni See Keen's mouse 
Perry Ranch 104 

Peru 49, 70, 75-76 

petrified wood 59 

phalanx 65, 102, 121-122 

Phenacomys intennedius See heather 

vole 

Picada Berget 41 

Picea See also spruce 

P. glauca See white spruce

P. ma1iana See black spruce

pig (Sus scrofa) 26, 91 

pigment 26, 91 

pine (Pinus) 44, 93 

P. banksiana See jack pine

P. resinorn See red pine

P. strobus See white pine

Pinus See pine 

Plainview 14-16 

plains pocket gopher ( Geomys bursa·1° 

ius) 112-114 

Platygonus cornpresms See flat-headed 

peccary 

playa 29 

Poaceae See grasses 

pocket gopher ( Geo-mys sp,) 

Northern pocket gopher 

point 

Alberta 6, 92, 122 

Allen 3, 10, 30, 33 

Angostura 12 
Barnes 9 

See also 

112-114

biface 9, 17-18, 20-23, 26-28, 

34-38, 40,43, 47, 50-51, 56-57,

59,61
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Cascade 50-51 

Cave stemmed 21 

Clovis 12, 15-16, 26-27, 34, 40, 

43, 46, 50,104 

Cody 5-6, 11, 20, 23, 28, 32-33 

concave-base 9, 14 

Cumberland 40 

Dalton 54-55 

Firstview 5, 14 

fish-tail 47, 56-57 

fluted viii, 2, 8, 14, 24, 39-40, 45, 

47-49, 55-57, 63 

Folsom 1-4, 13-16, 20, 23-25, 

28-30, 32-33, 36-38,40, 55, 58-

59

Great Basin 6, 99 

Hell Gap 2, 32-33, 55 

Hidalgo 109 

James Allan 32-33 

lanceolate 12, 31 

large stemmed 36 

Lovell Constricted 11-12 

Meserve 54 

Midland 15, 24 

Milner Pass 11-12 

Pinto 36 

Plainview 14-16 

preform 20-21, 23-24, 28-29, 

33, 37, 40,47-49, 57,59 

reworked 1-2, 5-6, 21-22, 29, 36, 

40,43,49,59,86 

Sandia viii, 15-16, 113-115 

Scottsbluff 6-7, 15-16 

side-notched 31, 59 

stemmed 6, 21, 32-33, 36, 47 

Thebes 31 

unfluted 47, 57 

unifacial 8, 20-21, 28, 47 

Western stemmed 6, 32-33 

Wilson 9, 122 

Poland 64 

pollen 91,93-94, 104 

Polynesian 74 

porcellanite 1 

porcupine (Erethizon dorsatuin) 102 

Porcupine Cave 99 

post-glacial 91-92, 102 
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pottery 61 

prairie vole (Microtus ochrogaster) 

117 

pressure flaking 43 
Primoriye, Primorye, Primorie 60-

62, 106 
Prince of Wales Island 101-103 
proglacial lake 31 
pronghorn antelope (Antilocapra 

americana) See antelope 
P.rosopis jlexuosa 95-96 
Pryor stem 11-12 
Puesto Berrondo Geosol 123 
Puesto Callej6n Viejo Geosol 123-

124 

Punta Hermengo 123-124 

quarry 1, 11, 38, 59 
quartz, quartzite 11-12, 31, 45, 56, 

59 
Quaternary 14, 110, 124 
Queensland 66 
Quercus See oak 

rabbit (Leporidae, Sylvilagus sp.) 83 
radius 53, 116 
ragweed (Ainbrosiactype) 93 
Rancho La Brea 98, 109, 113, 121 
Rancho Verde 41 
Rangifer tarandus See caribou 
Razboinich'ya 88 
red back vole ( Clethrionomys graperi) 

102 
red fox ( Vidpes vulpes) 65-66 
red ocher 26, 41, 59 
red pine (Pinus resinosa) 93 
Red River 103 
Red Smoke site 54 
reindeer See caribou 
Republican River 23-24 
resharpening 1-2, 14, 57 
retouched tools 59 
rhinoceros 106 
rhyolite 79 
rib 86-87, 104, 108 
Rice Lake 93-94 
Rich 3, 86 
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Richey-Roberts 26 
Rincon de! Bonete 49 
Rio Grande 17 
Rio Negro 47, 49 
Rio Quequen Grande 124 
Rio Rancho site 28-30 
Rio Salado member 123 
Rio Sauce 123-124 
river otter (Lutra canadensis) 102 
Roaring River 10 
Rockies 10, 34, 59, 99, 121-122 
rockshelter 17-18, 110 
rodents (Roclentia) 43, 65, 95-96, 

99,103,111,114 
roe deer ( Caf1reolus capreolus L.) 106 
Russia 60-62, 79-80, 106-107 
Russian Far East 60, 79, 106-107 

sage (Aitemisia) 93 
SAJP See Systemwide Archeological 

Inventory Program 
Sakhalin Island 79-80 
Salado Basin 123 
Salix ( Salicaceae) See willow 
Sand Creek 84 
Sandia Cave viii, 113-115 
Sanjuan 115 
San Luis Potosi 109 
Santa Cruz province, Argentina 70, 

75-76
Santa Fe 34, 50 
Santa Lucia 41-43 
Saskatchewan 63, 92 
SCAPE See Study of Cultural 

Adaptations in the Canadian 
Prairie Ecozone 

scapula 108-109 
Sceliclotherium sp. See ground sloth 
Sciuriclae See squirrel 
Scott's moose See elk-moose 
scraper 20-23, 33, 40,47, 52-53 
seal 35, 121 
sedges ( Cypemceae) 93 
Seminole-Rose 5 
Sheriden 62-63 
Shirataki 79-80 
short-faced bear See giant short-
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faced bear 

shrew 102 

Siberia 61, 73-74, 88-89 

side scraper 22, 40, 52-53, 63 

sika deer ( Cemus nippon Temminck) 

106 
Sikhote-Alin mountain range 61 

silicates 23 
silicified limestone 56 

silicified wood 23 
Simon 26 
sink hole 102, 112 
skull 4, 74, 102, 117 
Skyrocket site 34-35 
sloth (Mylodontidae) 42, 114-117 

Slovakia 64 

snake 114 

snapping turtle ( Chelydra serpentina) 

63 
Social Sciences and Humanities 

Research Council of Canada 92 

Socorro 15-16 
South Dakota 20, 23, 54-55, 92, 103 
South Fork Shelter 121 

Southern Cone 22, 56 
Southern High Plains 4, 13 
Southern Plains 5-6, 14, 55, 104 
Southern red-backed vole ( Clethri-

onornys gapperi) 102 
Soya St�ait 79 
spear 30-31 

Spemwphilus sp. See ground squirrel 

S. elegans See Wyoming ground
squirrel

S. lateralis See golden-mantled
ground squirrel

S. panyii See Arctic ground
squirrel

S. tridecernlineatus See thirteen-

lined ground squirrel

spruce (Picea) 93 
squirrel ( Sciwidae) l 00 
St. Charles 31 
stagmoose See elk-moose 
Stegornastodon sp. 43, 57 
Stephandiscus sp. Centrales See 

diatoms 
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Stockoceros See antelope 
Stockton 35 

Study of Cultural Adaptations in the 
Canadian Prairie Ecozone (SCAPE) 

91-92
Succinea See gastropods 
Sus scrofa See pig 
Suwannee 116 
Sylvilagus sp. See cottontail 
Sylvilagus nuttalli See Nuttall's 

cottontail 
Synaptomys sp. See bog lemming 

Synaptomys borealis See northern 
bog lemming 

System wide Archeological Inventory 
Program (SAIP) 10 

Table Mountain 11 

tamarack See larch 

Tandilia Range, Argentine Pampas 
110-111

Tapia locality 43 
tarsal 114 
Taxodiurn sp. See cypress 
Tehuacan 6 
tetrapods See amphibians 

Texas 3-4, 13-15, 37, 103-105 
Texcoco 83 
thermoluminescence dating (TL 

dating) 18 
thirteen-lined ground squirrel 

( Spermophilus llidecernlineatus) l 00 

Thomomys talpoides See Northern 
pocket gopher 

tiger (Panthrea tig1is) 92, 106-107 

Tixi Cave ll0 
TL dating See thermoluminescence 

dating 
toad (Bufo sp.) ll4 
Tobin fauna ll3 
Tocuila 83-84 

Tokachi-Mitsumara 79 
toolstone 1, 21, 34 
tooth 53, 65, 88, 99-100, 102, 104, 

108-109, 112-114, 116-117
travertine 121 
Troublesome Formation 32, 59 
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Trout Creek 59 

Truscott Brine Lake 103, 105 

tundra 11 

turtle (Kinosternon sp.) 63 
tusk 52,99, 104, 108-109 

ulna 65, 116 
ultrathin biface 37 
unifacial 8, 20-21, 28, 47 
Ursus ame1icanus See black bear 
Ursus arclos See grizzly bear 
Uruguay 18, 41, 43, 47, 49, 56-57, 

116 
Ust-Kan 88 
Utah 97 

Vah River 64-65 
Ventania 110 
Virginia 44-45 
vole (Microtus sp.) 102, 114-115, 

117-118
Vulpes vulpes See red fox 

Wallace 117 
wapiti See elk 
Washington 63 
Washita River 5 
West Mesa 28 
Western Stemmed u·adition 6, 32-33 
white pine (Pinus strobus) 44 
White River group chalcedony 26-27 
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white spruce (Picea glauca) 93 
white-winged scoter (Melanitta Jusca) 

102 
Wichita River 103-104 
wild rice (Zizania aquatica) 93-94 
willow (Salix) 93 
Wilson Butte Cave 122 
Windy Ridge 12 
Wisconsinan 98, 115, 117-119 
wolverine ( Gulo sp.) 65 
woolly mammoth (Mmnmuthu.s jninii-

genius) 65, 106-107 
woolly rhinoceros ( Coelodonta) 106 
wormwood (Arlemisia) 93 
Wyoming ground squirrel (Spem10-

philus elegans) 99 

X-ray fluorescence (XRF) 6

yellow-bellied marmot (Marmota 
flaviventris) 100, 114-115, 122 

yellow-cheeked vole (Microtus 
xanthognatlms) l l8 

Yellowhouse Draw 13 
Yenisei River 88-89 
Yesterday's camel ( Carne/ops hes/emus) 

109, 114 
Yukon Territory 98 

Zizania aquatica See wild rice 
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