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The fourth, fifth, and sixth cycles are suggested by three higher river terraces 
that formed after deglaciation about 15,000 yr B.P. The river terrace of the 
fourth(?) cycle grades to the Hamilton Store shoreline, which is older than 
8,940 ± 60 yr B.P. (Beta-65466, ETH-8669). It was occupied by people using 
Cody Complex artifacts, 8,750 and 10,060 yr B.P. (Frison 1991:Table 2.2). 

Near Fishing Bridge, Meyer and Locke (1986) show that the 9,000-year-old 
Hamilton Store shoreline is downwarped 3 m (we surveyed 1.8 m) and the 
Museum shoreline (ca. 7,000 yr B.P.) is horizontal. An offshore graben trends 
northward towards Fishing Bridge, but no fault scarps are apparent onshore. 
Local faulting or related deformation near Fishing Bridge seems unlikely 
because the 7,000-yr-old Museum shoreline is undeformed. 

The backflooded reach of the Yellowstone River spans only the upper fourth 
of the historic doming (Dzurisin and Yamashita 1987; Pelton and Smith 1979). 
If prehistoric doming followed this century's pattern, then total doming since 
2,700 yr B.P. would be four times that determined for the 4-km reach, or about 20 
m. For the third(?) older backflooding cycle, interpretation is complicated by
downwarping of the slightly older Hamilton Store shoreline and unrecognized
onshore faulting; nevertheless, the backflooding of a previously vigorously
flowing Yellowstone River was the same as that which occurred 5,000 years later,
and therefore seems also attributable to doming of a similar amplitude (20 m).

Native American visitors to the Fishing Bridge Peninsula (Figure 1) near the 
Pleistocene-Holocene transition probably encountered landforms similar to 
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Figure I. Map ofFishing Bridge peninsula area showing shorelines and beaches ofYellowstone Lake, 

some older courses of Yellowstone River, and contours (in feet above mean sea level). 



108 PIERCE ET AL. Paleoenvironments: Geosciences 

those at the mouth of Pelican Creek. An active barrier beach was built at the 
Hamilton Store shoreline, forming a shallow lagoon behind it. Several spits also 
extended westward into the lagoon. North from lagoon shoreline, aeolian sand 
partially buried older beach deposits. 

Generous funding for this project was provided by the National Park Service, Yellowstone National 
Park and the Federal Highway Works Administration. We appreciate the supportofF. A. Calabrese and 

Doug Scott of the Midwest Archeological Center, and Ann Johnson and Adrienne Anderson of the 

Rocky Mountain Regional Office. John Andresen critically reviewed this document, and Carrol 
Moxham drafted Figure I. We would also like to extend our gratitude to Meyer Rubin for some of the 

radiocarbon dates, Grant Meyer for participating in field discussions, Dan Dzurisin for providing 

present river-gradient data, and Wayne Hamilton for his insights. 
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Special Focus: Beringia 

Early Cultural Complexes in Southwestern Alaska 

Robert E. Ackerman 

Spein Mountain Site (BTH 062-065) 

Initial testing of the site was conducted in 1979 as part of an archaeological 
survey, supported by the National Geographic Society, in the western foot­
hills of the Kuskokwim Mountains. In 1992, a full-scale excavation was 
supported by the Arctic Social Science Program of the National Science 
Foundation. The site consists of four locations along a long ridge adjacent to 
the Kisaralik River. The major effort was spent excavating in the area of 063, 
the main encampment area. 

The site is a single component buried within a loess deposit that rests on 
shattered regolith. Analysis of the lithic debris revealed that cobbles were 
brought up from the river bank to the ridge and reduced in the production of 
bifacial tools. Out of an inventory of 4,279 lithic items, 180 ( 4.2%) fall into the 
tool-form category (projectile points, gravers, scrapers, bifacial preforms, etc.) 
while the remaining 4,099 items are workshop debris. The dominant tool forms 
were lanceolate projectile points, followed by bifacial preforms, bifacial adze 
blades, gravers or notches on flakes, and scrapers. Many of the projectile points 
were snapped off above the haft area, indicating an in-camp replacement of the 
broken points. Some points with the tips snapped off were resharpened in the 
haft and then discarded later at camp. 

The large amount of bifacial reduction flakes as well as small retouch flakes 
indicates on-site projectile-point production, resharpening, rehafting and 
discard of broken points at location 063, which probably served as the base 
camp during the hunting season. A soil sample from a pit feature towards the 
center of location 063 contained minute flecks of charcoal that provided an age 
of 10,050 ± 70 yr B.P. (Beta-64471/CAMS -8281). Pollen analysis of sediment 
taken from a pit feature revealed an abnormally high amount of grass pollen 
(Poaceae 85.8 % ) (P. J. Mehringer, Jr., pers. comm. 1993), suggesting that the 
pit was lined with grass. Other species in the pollen spectrum suggest an alpine 
tundra with shrubs but no tree forms. Today, both white and black spruce are 
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present in the Kisaralik River valley. The pollen data indicate that the site was 
occupied towards the end of the birch zone (Ager 1982; Short et al. 1993) but 
prior to the expansion of alder and spruce into the area. This is supported by 

the radiocarbon date of 10,050 yr B.P. 

ACKERMAN 

The Spein Mountain complex, with the emphasis on lanceolate points and 
the exclusion of a microblade technology, is comparable to the Mesa site 
complex in north central Alaska (Kunz 1982) and the Nenana complex in 
central Alaska (Powers et al. 1983; Hoffecker et al. 1993). Recent dates in excess 
of 11,000 yr B.P. for sites with microblades (C. Holmes, pers. comm. 1993) 
indicate that the early lanceolate-to-ovate projectile-point complex without 
microblades and the reportedly later microblade industries of the Denali 
complex are likely contemporary cultural complexes that derive from rather 
different cultural traditions. 

Cave 1, Lime Hills 

In 1993, with field support provided by the Alaska Division of Geological & 
Geophysical surveys (DGGS), we tested a limestone cave, discovered by Tom 
Bundtzen (DGGS) in 1992 in the Lime Hills region of southwestern Alaska. In the 
upper 50 cm of the cave sediments we recovered an antler base of a wide point, 
a base-to-midsection fragment of a bone arrowhead with opposing slots for 
micro blades, a micro blade fragment, and a stone adze head. Dates of 9530 ± 60 
yr B.P. (Beta 67667/CAMS-9896), 8480 ± 260 yr B.P. (WSU 4504), 8480 ± 190 yr 
B.P. (WSU 4505), and 8150 ± 80 yr B.P. (Beta 67668/CAMS-9897) were obtained 
for this occupation level. The artifacts appeared to be similar to those of the 
Denali complex (West 1967, 1981) noted at our other sites. The lower sediments 
from 50 cm to over 1 m in depth contained fauna! remains of caribou, bison, 
possibly bear, fox, porcupine, ground squirrel, hare, and several types of 
microtine rodents (C. Gustafson, pers. comm. 1993). Two caribou bones, dating 
13,130 ± 180 yrB.P. (Beta 67671) and 15,690 ± 140 yrB.P. (Beta 67669), may have 
been altered by humans. A bison astragalus dated at 27,950 ± 560 yr B.P. (Beta 
67670) was obviously a bone brought into the cave from a fossil locality. Though 
still tenuous, the lower levels of cave 1 suggest an earlier human presence in 
southwestern Alaska than had been anticipated and require further study. 
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Late-Pleistocene and Early-Holocene 

Vegetation of Beringia: 

Implications for Archaeological Interpretations 

Patricia M. Anderson, Maureen L. King, Anatoly V Lozhkin, 

Linda B. Brubaker, and Feng S. Hu 

The linkage of variations in paleoenvironmental data and artifact assemblages 
has been a common theme in interpretations of the cultural history of Alaska 
(e.g., Anderson 1968; Giddings 1952; Hoffecker et al. 1993; Holmes 1975). 
This intertwining of archaeological and paleoenvironmental data is particu­
larly understandable in the Arctic, where resource availability and diversity are 
relatively low and closely related to climatic and vegetational factors ( e.g., 
Dunbar 1968; Pruitt 1960). Some of the most dramatic changes in Beringian 

environments occurred during the transition from full-glacial to modern 

climatic conditions c. 14,000 to 6,000 yr B.P. Rapidly changing vegetational 
associations and their consequent impact on the distribution and numbers of 
subsistence resources ( e.g., Lozhkin 1992) probably had the most direct effect 
on human activities in post-glacial Beringia. Little is known about the popula­
tion histories of terrestrial and marine mammals during this period, but 
research over the last ten years has notably improved understanding of past 

vegetational variations within Eastern Beringia (Alaska) and parts of Western 
Beringia (northeastern Siberia; Anderson and Brubaker 1993; Lozhkin et al. 
1993). 

The effects of post-glacial climatic amelioration on the vegetation are first 
evident in northwestern Alaska, where a mesic Betula nana/glandulosa (birch) 
shrub tundra was established c. 14,000 yr B.P. The presence of heaths and 

Sphagnum moss suggests that tussock formation may have been widespread in 
areas of intermediate drainage. Herb-dominated full-glacial tundra continued 
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in areas of eastern and southwestern Alaska (Hu unpublished data) and in the 
upper Kolyma region of northeastern Siberia. Betula shrub tundra was not 
established in these areas of Alaska until c. 12,500 to 12,000 yr B.P. In eastern 
Alaska, the absence of heath pollen and Sphagnum spores implies the presence 
of a dry-shrub community, perhaps similar to the tall B. glandulosa tundra 
currently occupying well-drained sites of the Alaska Range foothills. Although 
a Betula-Alnus (alder) shrub community briefly existed in the upper Kolyma 
region c. 12,500 to 12,000 yr B.P., an exclusively Betula shrub tundra never 
dominated the landscape. 

The first forests were established on both sides of Bering Straits at c. 11,000 
yr B.P., although Populus (poplar) pollen occurs as early as 14,000 yr B.P. in 
northwestern Alaska. Populus (probably P. balsamifera, cottonwood) formed 
gallery forests along rivers draining the southern Brooks Range and also 
occurred as clonal stands on south-facing, well-drained hillslopes (Anderson et 
al. 1988). In interior Alaska, however, these trees may have formed more 
extensive forests (Hu et al. 1993). Un forested mid to low elevations throughout 
Alaska continued as Betula shrub tundra. In southwestern Alaska, Arlemisia 
(wormwood) and graminoids (key elements of the full-glacial vegetation) 
populated higher elevation sites, with shrub Betula andPopulusrestricted to mid 
to low elevations. In western Beringia, shrub tundra continued as the dominate 
vegetation in southern Chukotka (Lozhkin, unpublished data) and Larix 
(larch) forests established at lower elevations in the upper Kolyma region. 

Between 10,000 and 9,000 yr B.P., Picea glauca (white spruce) invaded eastern 
Alaska, reaching the south-central Brooks Range, upper Kuskokwim drainage, 
and northwestern foothills of the Alaska Range by 8,500 yr B.P. These forests, 
perhaps including Populus and Betula papyrifera (tree birch), occurred in well­
drained lowland soils and on south-facing slopes. In northwestern Alaska,Alnus 
shrubs _first appeared at this time and began their eastward migration, whereas 
in southwestern Alaska Populus/shrub Betula/herbaceous communities charac­
terized the regional vegetation. Modern Larix-Pinus pumila f (dwarf stone pine) 
forests established in the upper Kolyma region c. 9,500 yr B.P. In contrast, the 
widespread appearance of the modern Alaskan P. mariana-P. glauca (black 
spruce) forests did not occur until c. 6,000 yr B.P. 

Paleoenvironmentally based explanations of Beringian prehistory often 
presume that the composition of the late-glacial and early-Holocene vegetation 
communities were similar to today. However, the above vegetation history 
illustrates that the Beringian plant communities did not migrate intact from 
one or more refugia, but rather that the major taxa responded individually to 
changing climatic conditions. Such behavior resulted in considerable variation 
in spatial patterns and times of plant establishment across Beringia and 
cautions against a strictly uniform approach when interpreting archaeological 
data within a paleoenvironmental framework. 

If the paleovegetational record is a reliable gauge, it is likely that the distribu­
tion, abundance, and availability of prey species that were focal for human forgers 
differed significantly from their present and ethnohistorical settings. Further­
more, the geographic distribution of archaeological assemblages (Ackerman 
1992; Dixon 1993; Hoffecker et al. 1993; Morlan 1987; West 1981) might argue 
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that regional variations in tool kits and lithic technology ultimately reflect 
adaptations to equivalent-scale variations in vegetation, climate, and/or subsis­
tence resources, rather than indicating different episodes of human migration as 
previously suggested (Ackerman 1992; Dixon 1993; Hoffecker et al. 1993). Yet 
historical processes (i.e., culture transmission, human migration) cannot be 
excluded a priori as an important source of assemblage variability, because 
artifacts reflect the interaction between both cultural information and the 
environment. Other regional factors, such as the distribution of toolstone 
sources (Bamforth 1986), may also be expected to have an affect on the structure 
oflithic technologies. All these factors suggest that explanations of human arrival 
in Eastern Beringia that rely on single-variable environmental causes are clearly 
too simplistic ( e.g., Hoffecker et al. 1993) and that it is time for Beringian 
archaeologists to form more sophisticated models that incorporate historical 
processes with current paleoenvironmental thinking. 
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New AMS Dates from the Dry Creek 

Paleoindian Site, Central Alaska 

Nancy H. Bigelow and W Roger Powers 

Special Focus: Beringia 

The Dry Creek site, located in the northern foothills of the Alaska Range, is 
situated in a loess deposit 2 m thick containing alternating beds of loess, sandy 
loess, and buried soils (Figure 1). The suite of conventional radiocarbon dates, 
particularly those from the lower part of the deposit, contains serious reversals 
(Figure 1), due to small samples or contamination by airborne lignite frag­
ments (Thorson and Hamilton 1977). 

The two oldest archaeological components at the site are the pre-microblade 
Nenana Complex and the microblade-rich Denali Complex (Hoffecker et al. 1993; 
Powers and Hoffecker 1989). A discontinuous sandy unit (Sand 1), correlated with 
the Younger Dryas (Bigelow et al. 1990), separates these components. 

Our dating strategy focused on Paleosol 1 and Paleosol 2 because: 1) the 
conventional date from Paleosol 1 ( on cultural charcoal from the Denali 
Complex) provides the only upper limiting age for a possible Younger Dryas 
horizon; 2) we suspected this date was too old because it makes the Denali 
Complex at least 300 years older than any other well-dated microblade site in 
central Alaska; 3) the original radiocarbon series from Paleosol 2 was very 

scattered and tighter chronological control was needed. 
The new AMS determinations tightened the chronology of Paleosol 2 and 

confirmed the original conventional age of Paleosol 1. All the samples were 
plant remains or natural charcoal from wild fires. The AMS dates from Paleosol 
2 range between about 9,300 and 10,500 14C yr B.P. These analyses suggest that 
the oldest ages from the conventional suite are unreliable. The 9,000-9, 700 14C 
yr ages from the conventional and AMS series overlap at the 2-sigma range. The 
10,540 ± 70 age from the AMS series does not agree with the acceptable 
conventional dates. Based on the degree of overlap (Figure 1), Paleosol 2 was 
probably forming between about 9,000 and 9,900 14C yr B.P. 

The new suite of AMS dates for Paleosol 1 ranges between about 8,900 and 
10,600 14C yrB.P. The two older AMS determinations agree well with the original 
conventional age of 10,690 ± 250; the youngest AMS determination does not. 
The overlapping ages suggest that Paleosol l was probably forming episodically 
between about 9,900 and 11,000 14C yr B.P.

The narrow temporal separation of the two paleosols is not surprising given 
their close stratigraphic superposition. Paleosol 2 is a thicker and more 
continuous upper member of Paleosol l. The new AMS determinations have not 
altered the age of Paleosol 1 and suggest that if the underlying sand does 
represent the Younger Dryas, then it was a shorter-lived phenomenon than 
elsewhere around the north Pacific (Engstrom et al. 1990; Mathewes et al. 

Nancy H. Bigelow and W. Roger Powers, Dept. of Anthropology, P.O. Box 757720, University of 
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1993). These new determinations also indicate that the original age on the 
Denali Complex at this site is accurate. 

These radiocarbon dates were funded by the University of Alaska Museum Geist Fund. Thanks also to 
the University of Arizona AMS facility and Dr. Tim Juli for processing the dates. 
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Human Adaptation at the Southern Margin 

of the Lauren tide and Cordilleran Ice Sheets 

Robson Bonnichsen, David G. Rice, David Brauner, and

Gary Curtis 

Prehistorians note that archaeological sites usually occurs at the border between 
two ecological systems. For example, sites may occur along coastal, riverine, and 
mountain edges. One of the most important edges, critical to human settlement 
<1-nd subsistence patterns, is the ice-marginal environment that occurred along 
the edges of the world's great ice sheets. These edges have long been assumed to 
have been barren, cold areas, unsuitable for animal or human life. In this 
presentation, we establish the presence of Paleoamerican sites along the south­
ern margin of the Cordilleran and Laurentide ice sheets, in what are now the 

Saskatchewan, Missouri and Columbia River drainage systems. 
Principles controlling productivity in ice-marginal environments are impor­

tant for understanding how humans adapted to Beringi-a. M. Turner (pers. 
comm. 1994) proposes that contrary to popular perception, ice-marginal 
environments were attractive to human and animal populations. In most plant 
taxa, growth is limited by plant nutrients such as potassium, phosphate, and 
fixed nitrogen. Ice margins are enriched in both potassium and phosphate, 
especially in areas where glaciers have overridden igneous or metamorphic 
terrain, releasing potassium and phosphates. Studies of Antarctic and Greenland 
ice of Pleistocene and Holocene age indicate that the large continental sheets 
also contained significant amounts of nitrates, which are released in meltwater. 

On the east side of the Rocky Mountains, the large Laurentide ice sheet 
displaced the Saskatchewan and Missouri rivers to the south. Topographic 
depression from the weight of the ice sheet led to creation of Glacial Lake 
Agassiz, which covered part of southern Saskatchewan and most of southern 
Manitoba. Huge south-flowing meltwater channels, carrying water and ice from 
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the disintegrating ice sheets, eventually contributed to the damming of the
Missouri and Yellowstone Rivers. This blockage resulted in the formation of
large temporary lakes in Northern Montana and the Dakotas (Clayton and 
Moran 1982). 

Although late-Pleistocene catastrophic flooding probably eliminated deposits 
that might contain archaeological remains east of the Rocky Mountains, a few 
sites occur in late-Pleistocene contexts that appear to represent discrete cultural 
patterns. These include isolated mammoth kills (Davis and Wilson 1985), cobble­
tool industries (Chlachula, this volume), industries that lack diagnostic projec­
tile points (Fedje 1986), Clovis (Davis 1993), and Goshen (Frison 1991) cultural 
complexes. These patterns appear to represent adaptations to rapidly evolving 
conditions that existed as the ice-sheet recession and landform creation and 
modification patterns occurred along the southern margin of Alpine glaciers and 
the Laurentide ice sheet. After Pleistocene extinctions, which occurred about 
11,000 years ago, a series of regional co-traditions developed along the flanks of 
the Rocky Mountains and in the Northwestern Plains. These included Windust 
(Bonnichsen n.d.), Hell Gap/ Agate Basin, Folsom, and Plano (see Bobrowsky et 
al. 1990, Buchner and Pettipas 1990, and Wilson 1990, for summaries). 

West of the Rocky Mountains, widely scattered Clovis finds attest to the 
presence of a highly adaptive, yet basically similar, big-game hunting tradition 
in the Columbia River drainage system (Mehringer 1988a, 1988b; Mehringer 
and Foit 1990). Later Paleoamerican cultural assemblages, however, show 
strong evidence for several coexisting traditions (Brauner 1985; Carlson 1990; 
Rice 1972; Willig and Aikens 1988). This substantial diversity in the West is 
traced in part to the isolation and environmental disruption brought about by 
the massive breakup of glacial conditions. Extreme environmental events, 
including volcanism in the Cascades, recession of the continental ice sheets and 
the retreat of alpine glaciers in the Northern Rockies and Cascades, cata­
strophic flooding of the channeled scablands in the Columbia Basin, and 
extensive deposition of glacial outwash sediments in regional river valleys, 
presented conditions. unique to southern Beringia (Allen et al. 1986; Bretz 
1969; Carrara et al. 1986). 

Within this setting, post-Clovis human adaptation to environmentally di­
verse, but geographically more restricted, settings led to the emergence of 
more diverse Paleoamerican co-traditions. These finds are locally represented 
in small and specialized assemblages of skillfully made, high-quality cryptocrys­
talline lithic material. They range in age between 9,000 and 11,000 yrs B.P., 
known locally as Folsom, Plano, Windust, Hell Gap, and Old Cordilleran. Sites 
of this age are few in number compared with times as recent as 8,000 yrs B.P. 
They are preserved in places that escaped the catastrophic events of the late 
Pleistocene or were buried by the extensive deposition and sedimentation of 
that time period. 

Although scarce, archaeological sites representing a number of different 
traditions occur along the southern margins of the Lauren tide and Cordilleran 
ice sheets. These cultural patterns appear to be uniquely American and cannot 
at this time be directly related to cultural patterns found in the northern 
Beringia Refugium. 
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Coastal Records of Pleistocene Glacial and 
Sea-Level Events on Chukotka Peninsula, 
Northeast Siberia: A New Interpretation 

Julie Brigham-Grette, David M. Hopkins, Patricia Heiser, 

Sonja M. Benson, Victor F. Ivanov, Alexander E. Basilyan 

and Vladimir Pushkar 
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The regional stratigraphic scheme compiled by Russian geologists for Quater­
nary glacial and marine deposits along the coast of the Chukotka Peninsula in 
the past has been based on fossil fauna! assemblages (mollusks, foraminifera, 
diatoms), topographic position (height above sea level), position in the 
stratigraphic sequence, differences in assemblages of detrital minerals, and a 
small amount of paleomagnetic data (Ivanov, 1986). Since 1991, our research 
group has collaborated in an effort to erect a new stratigraphic framework for 
the late-Cenozoic history of the Bering Strait region, based on key depositional 
sequences preserved on both the Siberian and the Alaskan coasts of the Bering 
and Chukchi Seas. Our relative-age discriminations, new correlations between 
sections, and telecorrelations across Bering Strait are based on the amino-acid 
geochronology of marine mollusks in concert with 14C AMS age estimates on 
shells and organics and 86Sr /87Sr ratios on shells. Field work was conducted at
Cape Pinakul' near Bering Strait in 1991, at bluffs near the Nunyamo and 
Enmelen Rivers on the south coast of the Chukotka Peninsula during 1992, and 
on St. Lawrence Island, Alaska, from 1992-94. In addition, Ivanov provided 
shells from the type locality of the middle-Pleistocene Yanrakinot and Mechig­
men beds exposed near the village of Yanrakinot. 

Our new results differ from previous correlations of marine interglacial and 
glaciomarine deposits on Chukotka Peninsula and on nearby St. Lawrence 
Island. Some deposits previously thought to be of early- or middle-Pleistocene 
age actually record glacial and glaciomarine events associated with the glacia­
tion of the Chukota Peninsula late in isotope stage 5 or early in stage 4. The 
amino-acid geochronology indicates that fossil assemblages that have been 
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used as stratigraphic markers in Chukotka in the past are, in actuality, markers 
of specific ecological conditions (lagoon, open deep water, etc.). 

The 5-km-long ·bluff southeast of the Nunyamo River exposes a relatively 
continuous marine bed arched in a broad anticline that locally arches the 
marine bed to a height of 40 m as!. The marine bed is underlain by glaciofluvial 
gravels and overlain by coarse beach gravel. The marine bed was previously 
thought to be correlative with the Mechigmen beds at their type locality, 100 km 
to the northeast. Amino-acid ratios on mollusks of four genera (Hiatella, Mya, 

Astarte, and Macoma) from the Nunyamo exposure, however, are indistinguish­
able from ratios on mollusks of the same genera from the type section of the 
Val'katlen beds of last interglacial age at the mouth of the Enmelen River, 20 
km to the southeast. The Val'katlen beds are only 6 m as!; the warping of this 
marine bed to about 40 m as! in the Nunyamo Bluff suggests deformation by 
glacial ice approaching the coast from valleys to the east and northwest. 

At Cape Pinakul', we studied exposures of the Upper and Lower Pinakul' 
Suite, previously assumed to be 1 or 2 Ma, as well as adjacent deposits supposed 
to be correlative with the Yanrakinot Suite. Amino-acid analyses on >50 shells 
(Astarte, Macoma, Hiatella, Mya, Portlandia) indicate that the Upper and Lower 
Pinakul' Suites are not early Pleistocene in age but are most likely correlative 
with the last interglacial (isotope stage 5) or possibly a slightly earlier intergla­
cial (stage 7?). Our interpretation is supported by Sr ratios with near-modern 
values measured on shell material. 23°Th/234U analyses on concretions from the 
lower Pinakul' Suite are pending. Evidence of reversely magnetized sediments 
in this glacially tectonized sequence (Ivanov, 1986) is, in the opinion of the 

American team, equivocal. 
Deposits at Cape Pinakul' previously considered equivalent to the Yanrakinot 

Suite at the type locality, 60 km to the south, are, in fact, glaciomarine in 
charac_ter. They contain shells with a range of amino-acid ratios that suggests 
the presence of redeposited material. Possibly these beds include redeposited 
shells derived from middle-Pleistocene deposits that are no longer exposed. 
However, additional material from the Yanrakinot type section will be needed 
to confirm this. What is clear is that the sequence previously recognized as the 
Pinakul' Suite is younger than either the Yanrakinot or the Mechigmen beds at 
their type section. 

Deformed interglacial deposits correlative with the Anvilian (isotope stage 
11) and Pelukian Transgressions (stage Se) of Alaska indicate that glacial ice
originating in Chukotka advanced onto St. Lawrence at least twice-once
during the middle-Pleistocene Nome River Glaciation (stage 10) and again
during the early-Wisconsinan (Vankarem Glaciation in Siberia) (late stage 5 or
stage 4). Owing to aridity throughout central Beringia, late-Wisconsin an (stage
2) glaciers were extremely limited in extent in the Chukotka region as well as
in northern and western Alaska.
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Recent research in geology, palynology, paleontology and archaeology in 
Alberta leads to the conclusion that conditions in the "ice-free corridor" were 
unsatisfactory for occupation by large mammals, including humans, between 
about 11,500 yr B.P. and 21,500 yr B.P., as suggested by dating of70 samples of 
wood and large mammal bones from central Alberta. More than 30 dates have 
been obtained from preglacial deposits (before the first and only Laurentide 
advance), which range from off the counter (>43,000) to 21,300 yr B.P., and 
nearly 40 dates from postglacial deposits after 11,600 to 9,000 yrB.P. Q. A. Burns 
1990 and pers. comm. 1994). The hiatus of ten millennia was evidently due to 
the presence of Lauren tide ice and to climatic conditions that were too severe 
for trees and large mammals. 

Pollen cores in west central Alberta (c. 150 km southwest of Edmonton, not 
far east of the mountains) indicate that the Lauren tide ice stagnated and began 
to melt about 14,000 yrB.P., after which time an unproductive tundra ecosystem 
developed under cold arid conditions that retarded colonization by trees until 
birch and poplar pioneered after 12,000 yr B.P., and spruce after 10,800 yr B.P. 
(Ives et al. 1993; Charles Schweger, pers. comm. 1994). The eastern slopes of 
the Rockies west of the Laurentide ice mass evidently remained unglaciated 
except for the major valleys (Bobrowsky and Rutter 1992; Rutter 1980). The 
Lauren tide coalesced with a Cordilleran glacier in the Athabasca valley 150 km 
west of Edmonton, resulting in capture by the southward-flowing Lauren tide 
ice of erratics from Jasper Park that were deposited in a train extending into 
northern Montana. Although neither the coalescence nor the erratic train has 
been directly dated, the fact that the only Lauren tide ice farther east and north 
is clearly dated to the late Wisconsinan supports the hypothesis that, about 
21,000 yr B.P., the Lauren tide ice advanced rapidly southward, skirting the base 
of the eastern slopes. The massive Laurentide advance dammed eastward­
flowing rivers, creating proglacial lakes, including Glacial Lake Calgary in the 
Bow River Valley. 

Recent discovery and test excavation of an archaeological locality on the 
contact between Lake Calgary glaciolacustrine deposits, more than 20 m thick, 
and the underlying Bow Valley till demonstrate that people occupied the valley 
after the Cordilleran ice had retreated and before the Lauren tide ice dammed 
the river about 21,000 yr B.P. (see Chlachula, this volume). Another locality 
about 2 km upstream yielded a similar assemblage of percussion-flaked pebble­
core and flake artifacts lacking any evidence of bifacial projectile points. The 
latter assemblage came from beneath the same till on the contact with under­
lying fluvial gravels. People evidently occupied the Bow Valley in western 
Calgary before a Cordilleran glacial advance, and reoccupied the top of the till 
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after retreat of the Cordilleran ice; but finally were forced to abandon the area 
when the dammed lake inundated their latest campsite. 

BRYAN 

Some small mammal species survived on the unglaciated eastern slopes (Burns 
1990) while the prairies remained glaciated; however, there is no further evidence 
for human occupation of Alberta until early postglacial times. Farther up the Bow 
Valley at Vermilion Lakes near Banff, several localities have been excavated that 
were deeply buried beneath debris flow fan deposits (Fedje and White 1988). More 
than 25 dates were obtained on bone and charcoal. Large assemblages of flake tools 
include evidence for reduction of bifacial cores between 11,000 and 10,200 yr B.P. 
Although no diagnostic points were recovered, the authors assume that these early 
occupants made fluted points. Lanceolate and stemmed points similar to Agate 
Basin and Hell Gap were used between 10,200 and 9,600 yr B.P. 

The nearby Eclipse site has yielded projectile points with long stems from a 
context dated between 9,200 and 10,200 yr B.P. The mean of 9,675 ± 350 (Fedje 
1988:38) confirms a date of 9,710 ± 190 yr B. P. (GAK-5097) on bone from the 
Lindoe buffalo kill site near Medicine Hat in southeastern Alberta, which yielded 
the same type of point with a parallel-sided lingual stem (Bryan 1980: 98, fig. 34). 

Elsewhere in the Saskatchewan drainage the search continues for Clovis 
fluted points, assumed to be associated with the earliest occupation of the 
region. True Clovis points are very rare and limited to southern Alberta, 
although stubby triangular fluted points are fairly common in western Alberta, 
and one has been dated to c. 10,500 yr B.P. at Charlie Lake Cave, near Fort St. 
John, B. C. (Fladmark et al. 1988). Two more examples were excavated at the 
Sibbald Creek site 70 km west of Calgary, along with a Scottsbluff and several 
lanceolate points (Gryba 1983). A date of 9,570 ± 320 yr B.P. (GX-8808) was 
thought not to be early enough for the fluted points but possibly relevant for 
the other points. Several sites in southern Alberta and southwestern Saskatchewan 
have yielded dated evidence of occupations between 9,500 and 10,900 yr B.P. 
(e.g., Meyer and Liboiren 1990); however, none are directly associated with 
diagnostic projectile points. A date of 9,380 ± 110 yr B.P. (TO-1097) was 
obtained from the Fletcher site, an Alberta/Scottsbluff bison kill in south 
central Alberta. The Heron Eden (+Scottsbluff) bison-processing site in 
southwestern Saskatchewan has yielded five dates ranging from 8,150 to 10,210, 
with an average of 9,080 yr B.P. (Linnamae and Johnson 1993). 

To summarize, the working hypothesis remains undemonstrated that the 
first people who occupied southern Alberta after the Lauren tide ice had melted 
used fluted points. Points with lingual stems, Agate Basin, Hell Gap, and 
Scottsbluff/Eden shouldered varieties were used to hunt bison between about 
9,000 and 10,200 yr B.P., and unfluted points of various shapes and materials 
may have been used earlier as well. The search for early sites should not be 
limited to fluted points; and it is especially important that deeply buried 
Pleistocene geological contexts be examined carefully. 
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Early Cultural Traditions in British Columbia 

West of the Rocky Mountains 

Roy L. Carlson 

The limited evidence for settlement in British Columbia (B.C.) west of the 

Rocky Mountains before 8,000 yr B.P. is of two kinds: data from excavated sites, 
and surface finds of early types of artifacts. These data, such as they are, do show 
spatial patterning that permits recognition of the probable presence of five 
cultural traditions: the Fluted Point Tradition; the intermontane Stemmed 

Point Tradition; the Plano Tradition; the Pebble Tool or Foliate Biface 
Tradition; and the Microblade Tradition. 

The Fluted Point Tradition is the least represented. Evidence is limited to 
five bifaces from the Kamloops-Kelowna-Princeton region in south central 
interior B.C. (Rousseau 1993, Fig. 3). These bifaces are from poorly docu-
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mented collections, are not fluted, and can at best be considered derivatives of 
fluted types. They are similar to late fluted points east of the Rockies in 
northeastern B.C .. and Alberta (Fladmark et al. 1988; Gryba 1985). Just south 
of the B.C. border in Washington State at the East Wenatchee site (Mehringer 
and Foit 1990) true Clovis fluted points are found. 

The Plano Tradition is known only from casual finds of projectile points. 
Alberta, Scottsbluff, Agate Basin, Eden, Lusk, and Hell Gap types have been 
noted in local collections from south central B.C., particularly the Shuswap 
Lakes region (Grabert 1974, Rousseau 1993), and there is one Scottsbluff point 
in the Sewell Collection from the Vanderhoof locality in central interior B.C. 
(Laboratory of Archaeology , University of B.C. collections). It remains to be 
seen whether these points reached this area from the Plains prehistorically or 
through the activities of modern collectors. Other large lanceolate flaked-stone 
points reminiscent of Paleoindian types are present, but are not necessarily 
indicative of early time placement since such points are found in later assem­
blages up to at least 2,000 yr B.P. (cf. MacDonald 1983, Fig. 6:l 7d), where they 
may have functioned as daggers or status symbols in later cultures. 

The intermontane Stemmed Point Tradition (Carlson 1983), extending 
from the headwaters of the Columbia River in southeast B.C. through the 
Columbia drainage and south through the Great Basin, dates between about 
10,500 and 8,000 yr B.P. The long-stemmed points and chipped crescents are 
quite distinctive. No crescents have been found, but similar undated points are 
reported from the Fraser-Thompson region of central interior B.C. (Rousseau 
1993, Fig. 4). The Gore Creek skeleton from this region, 14C-dated to just over 
8,000 yr B.P., lacks associated cultural materials but is the remains of a hunter 
(Cybulski et al. 1981), and could belong to this tradition. In the Kutenai region 
of southeast B.C., the Goatfell complex (Choquette 1987) belongs to this 
tradition. 

The 'Pebble Tool Tradition (Carlson 1983, 1990) is found on the coast from 
the Queen Charlotte Islands south into Washington State. It is defined on the 
basis of early assemblages in which unifacial pebble tools and/ or simple leaf­
shaped (Cascade) bifaces co-occur, and fluted and stemmed points are absent. 
Assemblages at Namu, Milliken, Bear Cove, and Glenrose sites are well dated 
between 9,700 and 8,000 yr B.P. Assemblages of pebble tools without bifaces, 
grouped as the Pasika Complex and once thought to predate those with bifaces 
(Borden 1969), have been shown to postdate assemblages in which bifaces 
occur (Haley 1987). Recent work in the Queen Charlotte Islands (Fedje 1993, 

Josenhans et a!. 1993) has demonstrated the presence ofan early (ca. 9,600-9,200 
yr B.P.) biface tradition at Matheson Inlet, which is probably related. 

The Microblade Tradition centers on the northern B.C. coast and southeast 
Alaska. In the earliest assemblages at Namu and at coastal sites to the south that 
predate 8,500-8,000 yr B.P.-Bear Cove, Milliken, and Glenrose-biface 
technology is emphasized and microblade technology is absent. These assem­
blages are placed in the Pebble Tool Tradition. In sites to the north ofNamu­
Hidden Falls, Ground Hog Bay and most Queen Charlotte Island sites-there 
are few or no bifaces, microblade technology is present, and these assemblages 
are grouped with the Microblade Tradition. In the south central interior two 
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small assemblages with micro blades ( 13 in total) dated at 7,700 and 8,400 yrB.P. 
from the Lande ls site lack bifaces (Rousseau 1993: 154). In younger periods 
microblade technology is found in many parts of the southern coast and 
interior up to at least 1,500 yr B.P. The most parsimonious explanation of 
microblade distribution is that it accompanied an expansion of people from 
further north into northern B.C. and from there spread south to already 
resident peoples. 

The Fluted Point, Stemmed Point, and Plano traditions are clearly interior 
hunting traditions that reached B.C. from the continental interior, and are only 
marginally represented there. The Pebble Tool and Micro blade traditions are 
probably coastwise derivatives of pre-Denali and Denali Beringian traditions. 
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A ca. 17,500-year Magnetic Susceptibility Record 

from North Killeak Lake, Bering Land Bridge 

National Preserve, Western Alaska 

Steven D. Charron 

The Cape Espenberg-Devil Mountain (CEDM) region of the Bering Land 
Bridge National Preserve (BELA), occupying the northernmost extension of 
Seward Peninsula, is located between 66° 10' -66°40' N and 163°50' -165° 15' W.
It is part of the Chukchi Sea coastal plain, and less than half of the region lies 
35 m above sea level. The highest-relief land form in the area, Devil Mountain, 
reaches an elevation of only 135 m. 

Thermokarst lakes, formed by localized thawing of ice-rich permafrost, are 
the dominant feature found on the landscape. Poor stratigraphic exposures 
and the reworking of old organic material, however, do not allow accurate 
paleoenvironmental interpretations to be made from sediments deposited 
within thermokarst lakes. In contrast to the thermokarst lakes, the CEDM region 
also contains five stable lake basins created by magma-induced explosive steam 
eruptions (maars) during the late Pleistocene (Forbes 1978; Hopkins 1988). 
These bedrock basins are more stable than the expanding thermokarst lake 
basins and contain longer, continuous sediment records. 

During the spring of 1993, eight sediment cores were recovered from one of 
the five maar lakes found within the CEDM region (North Killeak Lake). The 
goals of the coring project were to characterize sedimentation and productivity 
changes that have taken place within the lake during the last 20,000 years and 
to further relate these changes to regional environmental changes. The coring 
project is only one of several current projects investigating the landscape 
evolution of the Bering Land Bridge National Preserve funded by the National 
Park Service. 

As shown in Figure 1, two AMS radiocarbon-age estimates at depths of 5.70 
and 5.80 m in the longest core recovered indicate the record from North Killeak 
Lake extends beyond the last ca. 17,500 years. Over this time, three periods of 
high magnetic susceptibility are recorded at core depths of 0.50-1.50 m, 2.50-
5.00 m, and 6.50-6.80 m. In general, magnetic-susceptibility measurements of 
the sediments vary as a function of mineralogy, grain size, and sedimentation 
rate. As can be seen by the inverse correlation between the susceptibility and 
LOI values in Figure 1, the variation in magnetic susceptibility within the North 
Killeak Lake sediments results in part from organic matter diluting the 
concentration of magnetic materials in the core. 

The decrease in susceptibility and increase in organics from 5.00-6.80 m are 
particularly significant. These changes most likely record the biological recov­
ery of the lake from the cold, dry Duvanny Yar period of Hopkins ( 1982). The 
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Figure I. Organic content (LOI) and magnetic-susceptibility records for North Killeak Lake, BELA. 
The sampling interval is 5 cm. 

early age of the recovery, however, suggests that the variations may be docu­
menting only the increase of aquatic productivity within the lake and not the 
recovery of the local landscape. Future analysis of grain-size variations within 
the core will help determine if the susceptibility decrease also occurs when 

grain size decreases. If so, the susceptibility decrease may in fact reflect a change 
in regional vegetation and/ or wind intensity commonly associated with glacial­

to-interglacial transitions. In addition, future analysis of the pollen record from 

these cores will also clarify the relationship between regional vegetation and 
lake productivity. 
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Early Paleolithic in the Minusinsk Basin, 
Upper Yenisei River Region, Southern Siberia 

Jiri Chlachula, Nikolai I. Drozdov and Vitalii P. Chekha 

Systematic geological and archaeological investigations since the late 1980s in 
the northern Minusinsk Basin, southern Siberia, have produced evidence of 
very early human occupation of this part of Siberia dating at least to the late 
middle Pleistocene. The main study area, referred to as the KurtakArchaeologi­
cal Region, is located in the upper Yenisei River valley (91 ° W longitude and 
55° N latitude) in a tectonic depression of the eastern part of the Altai-Sayan 
Mountain System. The present climate is dry and strongly continental with 
mean annual temperature - 0.5 °C, and maximum temperature deviations of 
-56°C and +37°C. Parkland steppe covers the interior basin, which is sur­
rounded by southern taiga.

Research was initiated after progressive erosion of unconsolidated, largely 
aeolian slope deposits by water-table fluctuation of the Krasnoyarsk reservoir 
that flooded the valley to about 60 m above the original river level. The 10- to 
40-m-high sections along the lake shore exposed a nearly complete late­
Quaternary geological record containing a series of early- to late-Paleolithic
stone industries and a rich middle- and upper-Pleistocene fauna (Derevianko,
Drozdov and Chekha 1992; Drozdov et al. 1990). Until the ponding of the
Yenisei, the oldest archaeological finds known in the region dated to about
30,000 yr B.P.

Most of the early-Paleolithic record comes from the 60- to 65-m terrace. The 
lower terraces of the Yenisei River are now under the lake. The high terraces 
(70-90 m, 110-130 m, 150-170 m), dating from the early Pleistocene to 
Pliocene, are preserved mostly as relics. In addition to several middle- and 
upper-Paleolithic cultural horizons recorded within the late-Pleistocene loess 
deposits, several sites have been recognized with older lithic industries largely 
redeposited by past as well as present hydrologic processes. After the first finds 
of an archaic lithic industry at the Berezhekovo Site in 1987, four other major 
locations with early-Paleolithic stone tool occurrences include the Kamennyj 
Log, Sukhoj Log, Verkhnyj Kamen and Razlog sites. At all sites, most of the 
artifactually modified cobbles made on local elastics have been found on the 
surface of the eroded 60- to 65-m-high terrace relict exposed by wave undercut­
ting of the slope overburden. Artifacts have been washed from their original 
geological context onto the present beach, together with fossil fauna and later 
Paleolithic stone tools derived from loess deposits above the terrace. Ongoing 
wave action has caused sorting of the flaked lithics and other elastic materials. 
This phenomenon is particularly apparent at the Kamennyj Log Site, extend­
ing 2-4 km south ofBerezhekovo, with large flaked cobbles concentrated in the 
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southern part of the site, and most of the small-sized artifacts and Iithic 
fragments dispersed in the northern part. At the Sukhoj Log and Verkhnyj 
Kamen Sites, most of the coarse pebbly alluvium has been washed away, and the 
macrolithic industry is found directly on the Carboniferous sandstone bedrock 
that forms prominent ramparts elevated 1 to 7 m above the lake. A more 
complex situation is found at the Razlog Site. An abundant lithic industry is 
distributed with large mammal bones among cobble gravels on the shore at the 
foot of an eroding 20-m-high alluvial fan capped by 10-15 m of late-Pleistocene 
aeolian and colluvial sediments. Except for artifacts from the eroded 60-m 
terrace, most of the modified lithics have been introduced from the slope 

cm 

Figure 1. Berezhekovo Site. Early Palaeolithic (late middle Pleistocene) stone industry: 1-2, 

retouched quartzite flakes. 
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alluvium, including weathered gravels derived from the highest (130-150 m)
terraces. A large-scale excavation has been carried out at the Berezhekovo Site
(Derevianko, Drozdov and Chekha 1992; Drozdov et al. 1990).

CHI..ACHULA ET AL . 

At all sites, large elastic raw materials (mostly quartzite, less vein quartz and 
basalt), collected from the fluvial/alluvial gravels, were used for stone-tool 
production. At least two early-Paleolithic industries can be recognized on the 
basis of degree of corrosion. The first ( older) series, constitutng part of the 
collections from the alluvial fan at the Razlog Site, is characterized by weath­
ered, stained and heavily rolled quartzite tools with a uniform dark-brown or 
cinnamon patina covering both the unmodified as well as the flaked faces of 
particular specimens. The second (younger) series, including most of the stone 
artifacts from other sites, is distinguished by a lesser degree of abrasion and 
white unpatinated flake scars on cobbles with yellowish cortex. No apparent 
technological and typological differences exist between the two rudimentarily 
modified "pebble industries," produced by hard-hammer, direct-percussion 
technique. Unifacial choppers and simple cobble cores are the most frequent 
artifact forms. A specific type with a protruding laterally flaked distal edge is 
often encountered in the archaic assemblage at Razlog. More elaborate flaking, 
present on some bifacial choppers, is rare. Most flakes exhibit limited unifacial 
or alternate retouch, although a few better-produced side scrapers occur 
(Figure 1). 

Chronology of the early-Paleolithic record is based on chronostratigraphy of 
the industry-incorporating, largely alluvial, deposits. A (late) middle-Pleistocene 
age for the less-weathered early-Paleolithic collections is supported by their 
stratigraphic position beneath a complex of paleosols, including well-developed 
chernozemic soils from the last two interglacial periods, and the associated fauna 
derived from the high river terraces. Greater antiquity is assumed for the archaic­
series lithic industry from the Razlog Site. Overall, the cultural evidence from the 
Minusinsk Basin shows that parts of southern Siberia in the main river valleys, 
including the upper Angara River Basin (Medvedev, Savel'ev and Svinin 1990), 
were occupied at several stages during the middle Pleistocene. 
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Window on the Bering Land Bridge: 
A 17,000-year-old Paleosurface 
on the Seward Peninsula, Alaska 
Victoria G. Goetcheus, David M. Hopkins, Mary E. Edwards 

and Dan H. Mann 

131 

Alaska, the Yukon, eastern Siberia, and the former Bering Land Bridge are 
commonly referred to as a single continental entity, Beringia. This area has 
repeatedly served as the gateway for species interchange between the Old 
World and the New. The paleoenvironment of Beringia during the late 
Pleistocene is of particular interest because humans probably spread to the New 
World during this period. There is a great deal of controversy over the 
composition of the Beringian environment during this period (Cwynar and 
Ritchie 1980; Guthrie 1990; Hopkins et al. 1982). 

Views of the Beringian environment during the last cold cycle are derived 
mainly from vertebrate remains and pollen from lake-sediment cores; plant 
macrofossils dating from this time are scarce (Hopkins et al. 1982). In the early 
1970s, Hopkins discovered an ancient vegetated land surface preserved be­
neath a tephra covering about 2,500 km2 of the northern coastal plain of the 
Seward Peninsula. The area lies within the boundaries of the Bering Land 
Bridge National Park and Preserve. The tephra and the buried vegetated 
surface are underlain and overlain by thick, frozen windblown silt and sand. 
After the tephra fall, the permafrost table rose above the level of the vegetated 
surface, preventing bacterial decay. Plant remains from the buried surface date 
to approximately 17,000 radiocarbon yr B.P. 

Exposures of the buried vegetated surface are found in walls of stream valleys 
and deep thermokarst lake basins that dissect the remains of the late-Pleis­
tocene landscape. During the summer of 1993, we exposed the paleosurface at 
six sites within a few km of the mouth of the Kitluk River. At each site, several 
square meters of the surface was excavated and sampled and the morphology 
of the surface was carefully mapped. The buried surface consists largely of 

hummocks about 30 cm across separated by depressions about 5-10 cm deep. 
The hummocks were created either by frost heaving or by repeated wetting­
drying cycles. 

Samples were cleaned and sorted. Some were screen-washed, but many intact 
blocks were cleaned by soaking them in the water and gently brushing the dirt 
from the paleosurface with a paintbrush. Leaf fragments, woody stems, moss 

clumps, graminoid clumps, and two complete graminoid stems were recovered 
in this fashion. The most abundant graminoid remains are caespitose (tufted). 
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Seeds found at three of our six sites are tentatively identified as Trichophorum
caespitosa, a sedge found in moist places and on calcareous substrates. We also
found leaves tentatively identified as Salix phlebophylla, a prostrate arctic willow. 
D. F. Murray aided in the identifications.

GOETCHEUS ET AL. 

The remains of a rodent nest found at the "Ulu Lake" site (informal name)
were examined by R. D. Guthrie. The material included a lower jaw of Microtus 

miurus (singing vole), which is commonly found today in mountain meadows. 
It is a subnivean nester that dries vegetation during the summer for use during 
the winter. The preservation of a subnivean rodent nest suggests that the tephra 
fell during late winter or early spring before nest materials became dispersed. 
Granular ice that may be firn and small masses of clear ice with horizontal upper 
surfaces that may be frozen puddles support this interpretation. 

Our results seem to indicate that the vegetation that characterized the study 
area 17,000 yrB.P. was mesic and of low stature. The vegetation is consistent with 
Anderson's (1985; 1988) interpretation of pollen evidence from sites in 
northwestern Alaska. The hummocky ground surface provided micro habitats 
that increased the local variability of the vegetation. In 17,000 yr B.P., the 
northwestern section of the Seward Peninsula was a reasonably hospitable place 
for small mammals and prostrate, woody shrubs. 

Financial and logistic support for this study was provided by the U.S. National Park Service. 
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Lithic Refits at Walker Road: Continuing Studies 

into the Nenana Complex of Central Alaska 

Andrew Higgs 

Recent lithic-refit analysis has produced new insights into the Nenana Complex 
artifact assemblage from the Walker Road site. Walker Road site is located in the 
Nenana Valley of central Alaska and is situated on a strath terrace incised into 
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early-Wisconsinan glacial outwash of the Nenana River (Powers and Hoffecker 
1989). The site encompasses a southerly panoramic view of the river floodplain 
and central portion of the Alaska Range. The Nenana Complex tool assemblage 
at Walker Road consists of scrapers, perforators, cobble tools, retouched flakes 
and blades, wedges, and bifacially and bimarginally worked points or knives 
that date to before 11,000 yr B.P. (Goebel et al. 1991, Hoffecker et al. 1993). 

Three spatially discrete activity areas are identified at Walker Road (Goebel 
et al. 1991; Powers et al. 1990). Horizontal distribution of artifacts shows two 
concentrations associated with well-defined hearths. One hearth (Area A) is 
located near an eroding terrace edge. An elliptical pattern of artifacts is loosely 
concentrated around this feature. The other hearth (Area B) is surrounded by 
a 3-m radius of lithic tools and debris that form a distinct circular pattern 
around the hearth. The third concentration (Area C) is a dense cluster of lithic 
debitage covering a small area near the terrace edge. Areas A, B, and C are 
located within an area 12 m square. 

Refit-analysis objectives were to reconstruct lithic-reduction sequences and 
to study refit intra-site and inter-site relationships among the distinct artifact 
concentrations. The majority of refits occur on two distinct variable-grade 
cherts and various occurrences of black siltstone. Although no complete cobble 
reconstructions are possible with existing lithic material, partial reassemblies 
demonstrate that three asymmetrical, variable-grade cobbles weighed at least 
1000 g prior to reduction. 

Forty-five tan chert artifacts conjoin to a core, ten of which were utilized as 
flake tools. Cobble reconstruction indicates that flakes were removed from the 
core as the cobble was rotated while using the cortex margin as the striking 
platform. The core itself was used as a scraper. All tan chert in the assemblage 
comes from Area B, except for one primary flake located 10 m away in Area A. 

Refits of black siltstone raw material are ascribed to three separate core 
reductions. Twenty-one flakes refit directly to one of three cores. Large flakes 
struck from the core took advantage of a naturally flat cortex as a platform. No 
refit secondary flakes exhibit wear or retouch and there are no primary cortical 
reduction flakes. This series of refit flakes demonstrates the knapper's inten­
tion to produce a core tool ( convergent plane). 

Another black siltstone core tool has similar characteristics as the above 
described sequence except for the final manufacturing step. The planar face of 
the core was created by a single cleaving blow. The flake resulting from the 
cleaving blow has a linear retouched, beveled scraper edge. Also, a small set of 
refitted black siltstone flakes represents the end of a reduction sequence from 
a third fist-sized core. The sequence consists of three irregular flakes, which 
conjoin to an exhausted prismatic blade core. Although black siltstone artifacts 
were found around both hearths, refits were made in Area B only. 

No core was recovered for 35 refit green chert artifacts. Primary flakes were 
removed from the hypothetical core until a suitable platform enabled a series 
of flake removals (blade blanks). One refit includes an end scraper made on a 
blade. Natural banding in the green chert material indicates that several blades 
were struck from the same hypothetical core at a 90-degree angle from the 
above described blade series. One of three blade blanks struck from this angle 
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exhibits retouch along the distal end, suggesting its use as a scraper and later
use as a notched tool when the scraper end snapped off. Refit green chert
artifacts are found in areas A, B, and are exclusive to Area C. 

HIGGS 

Intra-area refitting suggests that the two largest artifact concentrations, areas 
A and B, are locations of specialized hearth-related activities including primary 

and secondary lithic reduction, while Area C is interpreted as a related but 
peripheral secondary reduction area or lithic refuse dump. Inter-area refitting 
of tool fragments and debitage demonstrates links between areas A, B, and C, 
suggesting their contemporaneity and possible successional seasonal occupa­
tions. The refit analysis suggests that the primary technological strategy in­
volved selection of locally available variable-grade raw materials for expedient 
on-site production and use of flake and blade uniface tools. 
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Buried Soils on Seward Peninsula: A Window into 

the Paleoenvironment of the Bering Land Bridge 

Claudia Hoefle, Chien-Lu Ping, Daniel Mann and Mary Edwards 

Currently the paleoenvironment of the late-Pleistocene Bering Land Bridge 
(and on a larger scale, of Beringia) is still virtually unknown and remains a 
source of controversy. The existing data appear contradictory. Palynologists, ': 

such as Ritchie, Cwynar, and Colinvaux (as cited in Guthrie 1990: 226), argue 
in favor of a Polar Desert, or sparse, dry tundra, environment. Vertebrate 
paleoecologist Guthrie ( 1990) believes that aridity played a key role. According 
to his hypothesis the dry, cold climate caused the vegetation to shift to a steppe 
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tundra with a dominance of grass. It is also possible that the environment was 
similar to the tundra of modern Seward Peninsula, N.W. Alaska. 

Further information about the paleoenvironment of the Bering Land Bridge 
can be retrieved through the study of paleosols dating from the last glacial 
maximum occurring on the northern Seward Peninsula. About 17,000 years 
ago, tephra ejected from a volcanic eruption covered a large area surrounding 
the craters (today's Devil Mountain Lakes). The soils that were buried froze 
shortly after the eruption and have been frozen ever since. During the 1993 
field season, we located and excavated these well-preserved soils at 11 different 
sites. The morphological properties of two profiles are discussed here. 

Both profiles developed in loess, and all horizons contain carbonates and 
fine roots. They are distorted and have do.minantly platy structure. Profile 1 
shows three sequences of A and Bw horizons, and a secondary blocky structure 
is present at 70 cm. Profile 2 has a Bw, BC, Bg sequence. The profile is 45 cm 
thick and underlain by massive ice. 

The distorted horizons indicate cryoturbation. The multi-sequence in Pro­
file 1 suggests local environmental or regional climatic changes that resulted 
in alternate processes of syngenesis (Bw horizon) and epigenesis (A horizon). 
Fine platy structure is typical for active layers, and its continuous distribution 
throughout the profile shows that all horizons have been part of the active layer 
at different times (another indication for the input of loess over a long period). 
Blocky structure at about 70 cm is caused by ice-net formation immediately 
above the permafrost table (Ping et al. 1993:63). Therefore the depth of this 
active layer was approximately 70 cm at the time of the burial. 

Profile 2 is underlain by massive ice, which most likely caused water to be 
perched immediately above it. This resulted in reducing conditions, as indi­
cated by the dark-gray color of the Bg horizon. Fine platy structure again is 
typical for the active layer. The top of the massive ice probably indicates the top 
of the permafrost table. Therefore the depth of the active layer at this site would 
have been 45 cm. 

In short, the properties of the paleosols studied to date indicate that 1) Little 
organic matter accumulated, 2) Depths of active layers range from 40-70 cm, 
compared with 30-40 cm in modern soils in the area, 3) Platy and blocky 
structure and evidence of cryoturbation are present, 4) Fine roots occur 
throughout the profile; larger roots appear occasionally, 5) Soil development 
is weak (organic matter accumulation in A horizon, oxidation in Bw horizon, 
and reduction in Bg horizon), and 6) Carbonates are present throughout the 
profile. 

These properties suggest the following: 

■ The small amount of organic matter accumulated could be attributed to 1)
very sparse vegetation, 2) rapid mineralization of organics, or 3) constant
loess accretion that resulted in a lack of time for organic accumulation.

■ A vegetation type that provided little soil insulation could have been
responsible for the relatively deep active layers. Warmer summers and/ or
more precipitation during the summer might be other explanations.

■ The dominance of fine roots can probably be accredited to the presence
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of grasses or other herbs in the ancient vegetation. Presence of roots 
throughout the profile also suggests continuous loess deposition. 

■ Weak soil development can most likely be attributed to the arctic environ­
ment, presence of carbonates, and syngenetic soil-forming conditions.

In summary, the paleosols show little evidence for tundra or polar desert 

environments, whereas most properties support a steppe tundra environment 
for the late-Pleistocene Bering Land Bridge on northern Seward Peninsula. We 
point out that these conclusions are tentative and further research needs to be 
done. 

Financial support of this research is provided by the National Park Service. 
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Human Presence in Heilongjiang, China, along 

the Late Pleistocene Periphery of Beringia 

john W Ives, Yang Zhijun, Alwynne B. Beaudoin, and Ye Qixiao 

Although it is common to think of upper-Pleistocene hominid expansion into 
cold and open landscapes from a European perspective, China has an ancient 
hominid history, extending a million or more years into the past. Archaic and 
anatomically modern humans in China had similar opportunities to move 
northward; some researchers even see northern China as the locale in which 
the gene pool for Amerindian populations was organized 20,000 or more years 
ago. Heilongjiang, China's northernmost province, has a key geographic 
situation in this regard, ultimately communicating with greater Beringia via 
the Amur drainage (and the Sea of Okhotsk continental shelf) as well as the 
Mongolian steppes (within reach of the headwaters of major rivers flowing 
northward into Siberia and the Lake Baikal region). 

Heilongjiang had a rich upper-Pleistocene fauna, certain to have been 
attractive to early human populations. The province has dozens of find-spots 
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for mammoth, as well as many other extinct species. Collaborative work 
between the Provincial Museum of Alberta and the Archaeological Institute of 
Heilongjiang suggests that this fauna was well represented in the interval from 
45,000 to 20,000 yrB.P., as indicated by a new series of 16 conventional and AMS 

radiocarbon dates from animal-bone and wood remains at seven paleontologi­
cal and archaeological sites. Hints of human activities associated with these 
fauna! assemblages have been evident for several decades at localities like 
Huang Shan in Harbin. Two sites excavated in the 1980s, however, have the 
greatest current potential to illuminate Pleistocene human presence in this 
region (Yu 1988; Yu and You 1988). 

Abundant mammoth, woolly rhinoceros, horse and bison remains have been 
recovered from anaerobic deposits about 8 m beneath the surface at Xue Tian, 
near the Jilin border. Mammoth bones from an organic-rich surface (or 
possibly, a series of surfaces) yielded dates of 38,800 ± 3,500 yr B.P. (AECV-
1405C), 39,600 ± 3,000 yrB.P. (AECV-1407C) and 40,200 ± 3,500 yrB.P. (AECV-
1406C) These are situated beneath pine and fir wood fragments AMS dated, in 
stratigraphic order, at 35,010 ± 370 yr B.P. (TO-2607) and 37,840 ± 420 (TO-
2608). Excavations in 1993 revealed a beveled bone projectile point, three ivory 
flake tools, one bone specimen with polished facets, fragments of orange 
rhyolite identical to a flake from 1986 excavations at the site, and at least one 
bone with cut-like alterations. 

The chronostratigraphic context is less clear at Yanjiagang, just outside of 
Harbin. Twenty-five large and small mammal species (including mammoth, 
woolly rhinoceros, bison, giant elk, tiger, wolf, and hyena) recovered from 
predominantly fine-grained sediments have yielded five radiocarbon dates 
ranging from >41,300 yr B.P. (AECV-1404C) to 26,560 ± 670 (AECV-1402C) yr 
B.P. Despite instances of extraordinary bone preservation, the Yanjiagang 
assemblage has been heavily ravaged by carnivores of all sizes. There are 
enigmatic traces of human presence, however, among them a chert core 
fragment, a few chert and rhyolite flakes, and an apparently sawn antler. 
Yanjiagang has also produced two semicircular bone and earth structures 
(roughly 3.5 m in diameter) that may be of human origin (You et al. 1986). 

Heilongjiang was undoubtedly occupied in the interval between 21,000 and 
13,000 years ago, but there is currently no evidence of human presence then. 
After 13,000 years ago, terminal Paleolithic and Neolithic sites are better 
known. Several (e.g., Ang Angxi, Wufu, Tenjiangang) are concentrated in the 
Qiqihar region, and west to the Inner Mongolian Border (e.g., thejingcing site 
near Longjiang). There is also the site ofShibazhan, Huma County, just to the 
south of the Amur River. Lower levels at some of these sites have dates in the 
range of 12,000 to 7,500 years of age. Assemblages are marked by well­
developed microcore industries, bone tools such as harpoons, and fauna! 
remains that include small mammals, fish and mollusks. 
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Terminal Pleistocene Occupation of the Kheta Site, 

Upper Kolyma Region, Northeastern Russia 

Maureen L. King and Sergei, B. Slobodin 

Sites that date to the Pleistocene or early Holocene are rare in western Beringia. 
With the exception of the Ushki sites in the Kamchatka Peninsula (Dikov 1979) 
and the Berelekh site on a tributary of the lower Indigirka River, no sites east 
of the Verkoyansk Range can be dated reliably to this time (Hoffecker et al. 
1993; Michael 1984; Powers 1973). The lack of early sites underscores the 
significance of new finds. Here we report on the discovery of the Kheta site in 
the Upper Kolyma region, Magadan Oblast, northeastern Russia. Preliminary 
excavations in 1991 and 1992 revealed a multicomponent site. Of special 
interest is a lower component that is likely terminal Pleistocene in age. 

The site, at an elevation of800 m, is on a terrace ca. 15 m above the confluence 
of the Right and Left Kheta Rivers. A stratigraphic cross section of the terrace 
deposits reveals an inset terrace relationship. The basal unit is bedrock shale. 
Gravel on the bedrock surface indicates that the terrace was scoured prior to the 
deposition of sands, an event that occurred during the Kargin (middle Wisconsin 
equivalent) warming epoch (Glushkova 1984). At 12 m from the terrace edge 30-
40 cm of clean alluvial sand overlays the bedrock and gravel. No artifacts were 
found here. Toward the terrace edge is an aeolian re-worked sand overlain by an 
early-Holocene tephra, the Elikchan tephra dating to ca. 8,300 yr B.P. (Beget et 
al. 1991). The aeolian sand has a high organic content providing evidence of a 
buried soil beneath the tephra. The aeolian sand is likely a terminal-Pleistocene 
deposit (0. Yu. Glushkova, pers. comm.). Artifacts were found beneath the 
aeolian sand and lodged within the gravel and bedrock schist. 

Finds include a microblade core, microblades, a ski-spall, four bifaces/biface 
fragments, two scrapers, one burin, two pendants, and lithic debitage. The 
assemblage is typologically similar to material from the upper Paleolithic "Diuktai 
culture" in the Aldan valley (Mochanov 1977) and the material from Ushki Level 
VII in Kamchatka (Dikov 1979). The microblade core can be described as wedge­
shaped (Figure IA). It was manufactured from a biface that was struck longitu­
dinally (removing a flake called a "ski-spall") to form a platform. Microblades 
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Figure I. Select artifacts form the Kheta site. A: microblade core and ski spall; B: burin; C: 

microblades; D, E: pendants; F, G, H: biface/biface fragments. 

were removed from one end of the biface. One of the blades exhibits retouch on 
the distal end that converges to form a point (perforator). 

Of the four bifaces/biface fragments, three appear to represent finished 

forms (Figure lF, G, H). The fourth may be a preform for a micro blade core. 

The two scrapers were made on flakes that have a trapezoidal cross section 

(possibly blades) and exhibit steep unifacial retouch on the distal margins. The 

burin was manufactured from a biface and exhibits traces of burin blows on the 
opposing ends (Figure lB). Finally, two pendants were found (Figure lD, E). 
Each has a biconically drilled hole. There is no serious argument that the 
earliest peoples in eastern Beringia came from Asia, nor that they traveled 
across the Bering Land Bridge. However, recent colonization models of eastern 
Beringia that attempt to identify the prehistoric "cultures" responsible for 
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specific migration episodes (for example, Diuktai culture and American 
Paleoarctic tradition [Dixon 1993; Hoffecker et al. 1992]) are premature. The 
early prehistory of western Beringia is virtually unknown. Before any real 
understanding of the relationship between the early peoples of western and 
eastern Beringia is possible, the culture history of western Beringia must be 
known empirically. We are conducting additional research at the Kheta site that 
will provide important data about terminal-Pleistocene occupation of the 
Upper Kolyma region. 

KiNG/SLOBODIN 
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Paleolithic of the Russian Far East: 

A Geoarchaeological Aspect of the Problem 

Anatolii M. Kuznetsov 

Edited and translated &y Andrzej Weber 

The Paleolithic of the Russian Far East has been reported from a total of about 
100 sites. Some of these collections (e.g., Ushki, Ust'-Ul'ma, Ustinovka, and 
Osinovka) have been used to correlate the North Asian Paleolithic with North 
American archaeological sequences. Unfortunately, the quality of the Far East 
record can be criticized because geoarchaeological data were not collected, and 
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stratigraphy and planigraphy were poorly controlled on most sites excavated 
prior to the 1980s. Despite these deficiencies, some interesting patterns 
emerge. For example, microblade industries were used during the late Pale­
olithic, and the southern version differed slightly from the technique used 
farther north. Other regional similarities and difference also existed; however, 
the meaning of these patterns remains unclear. 

Primor'e (Maritime province) 
About 50 Paleolithic sites are known from this area, and some were extensively 
excavated (e. g., Ustinovka 4-800 m2). Published interpretations of these 
materials are often contradictory. According to the Novosibirsk group, archaeo­
logical evidence from Primor'e includes occupations from the early Paleolithic 
(Osinovka lower horizon), early upper Paleolithic (Ustinovka 1 lower hori­
zon), and late and final Paleolithic, mainly on the basis of typology (Derevianko 
1985:111-112; Okladnikov 1959:26-37; Okladnikov and Derevianko 1973:63-
81; Vasil'evski and Gladyshev 1989:3-18). The Far East group believes, mainly 
on the basis of geoarchaeology, that there is no firm evidence for early dating 
of these deposits (D'iakov 1986a, 1986b; Lynsha 1989, 1992). For example, at 
Gorbatka 3, two levels were identified with ice wedges: an upper horizon with 
small pseudomorphs up to 20 cm long, and a lower level where the wedges were 
up to 60 cm long and 1.2 m wide at the top. The lower horizon can be 
synchronized with the last glacial climatic minimum (Partisansk-11,500 yr 
B.P.), and the upper with the early-Holocene climatic minimum (9,000-8,000
)I" B.P.). Sheet erosion was another natural agent responsible for artifact
redeposition. Since the geological contexts of the Primor'e Paleolithic sites are,
in most cases, very similar, cryoturbation and sheet erosion are suggested to be
responsible for the lack of original living floors with features, and for having
redeposited the artifacts, which are found only in secondary contexts en­
trapped between levels with ice wedges. Chronological position of these
disturbed assemblages can be narrowed down to the period between large and
small ice-wedge formation, i.e., some time between 11,000 and 8,000 yr B.P.

Cis-Amur 

Early fieldwork in this region involved such sites as Kumary Cave, the Osipovka 
group of sites, Philimoshki, Gatsya, and Bogorodskoe. Chronology of these 
collections was estimated purely by typology (surface collections from Kumary, 
Philimoshki, and Bogorodskoe, Derevianko 1983:82-82; Okladnikov and 
Derevianko 1973:83-84), or it is questionable because of the possibility of later 
intrusions (Gatsya). 

During the last ten years, fieldwork in the Zeia River valley produced new 
materials. The Paleolithic assemblage at Novoribachii was dated to 20,000-
15,000 yr B.P. on the basis of its archaic appearance and stratigraphic position. 

I· The sites ofBarkanskaia sopka 1 & 2 have similar stratigraphies consisting of two
cultural horizons (Derevianko, Volkov and Grebenshikov 1987). Lithics of the
upper level are similar to the Neolithic Gromatukhinskaia culture of the Zeia
River. The tool kit of the lower level resembled the Novoribachii material. Both
cultural levels were intersected by small ice wedges (20-25 cm).



142 KuzNETSOV Special Focus: Beringia 

At the Ust'-Ul'ma group of sites (Ust'-Ul'ma 1, 2, and 3) the lithic material, 
also trapped between two levels of ice wedges, was typologically divided into 
four horizons: 24,000-20,000 yr B.P., 20,000-18,000 yr B.P., 17,000-13,000 yr 

B.P., and 12,000-10,500 yr B.P. This chronology was based on the assumption
that the lower and upper ice-wedge horizons date to the Gydan'sk and Noril'sk
stages of the Sartan stadia! (Zenin 1992).

The evidence for the chronology of the Cis-Amur Paleolithic is inconclusive. 
Geoarchaeological data are rare and stratigraphy is unclear; chronology is often 
based on typology, even of surface collections; and chronology based on ice­
wedge horizons is probably pushed too far back (small ice wedges were still 
forming in the early Holocene). 

Okhotsk Sea Coast 

The Paleolithic record from this region is limited to three sites: Siberditsk, 
Kongo, and Durchak. The most important appears to be the Siberditsk site on 
the Detrin river (800 m2 excavated by Dikov). Bifacial projectile points and 
small wedge-shaped cores recovered from a living floor had features dated by 
radiocarbon to 8,000 yr B.P. (Dikov 1977). Paleolithic deposits at Kongo were 
found on two levels (Dikov 1977). The lower horizon, with conical microcores, 
has a radiocarbon date of about 9,000 yr B.P. The upper horizon, radiocarbon­
dated to about 8,000 yr B.P., yielded bifacially retouched arrowheads, and small 
blades. At the Durchak B site, artifacts were found in two layers, but cryoturbation 
mixed them (Vorobei 1992). Pollen data suggest that the cultural horizons 
were formed at the Pleistocene/Holocene boundary. Again, despite quite 
reliable radiocarbon dating of the Siberditsk and Kongo deposits, insufficient 
data exist for a synthesis. 

Kamchatka 

The Kamchatka Paleolithic is known mainly from the complex of Ushki 1, 2, 3, 
and 5 sites (a total of about 2200 m2 excavated, Dikov 1977, 1979; Dikov et al. 
1977). Ushki is unique because rich lithic material was found on original living 
floors dated by radiocarbon and separated by layers of volcanic ash. In this 
complex Dikov identified three Paleolithic strata: Layer V with wedge-shaped 
cores, bifacial projectile points, and microblades; Layer VI characterized by 
wedge-shaped cores on bifaces, conical microcores, microblades, small leaf­
shaped projectile points, and bifacial tools; controversial small stemmed 
projectile points came from the lowest Layer VII. 

Unfortunately, several issues of substantial relevance remain unclear. First, 
despite several publications, the spatial relationships between separate seg­
ments of the Ushki group of sites require clarification (are they separate sites 

or just distinct excavation units within one site?). Second, even though layers 
of volcanic ash should provide excellent stratigraphic control, the strata 
identified as Paleolithic do not correlate well with each other. Two other 
questions relate to the lowest Paleolithic level (VII). The two radiocarbon dates 
indicate an age of 13,000-14,000 yr B.P., which appears to be too old when 
compared with a cluster of dates around 10,500 yrB.P. from layer VI ( Okladnikov 
and Vasil' evskii 1976). The charcoal samples for layer VII were collected from 
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a burial pit that cut through underlying strata containing charcoal but no 
artifacts. Thus older material possibly intruded into the filling of the burial pit. 
Finally, small stemmed projectile points from Layer VII are unknown elsewhere 
in Siberia until the early Holocene (Mochanov and Fedoseeva 1982). 

Sakhalin 

The Paleolithic of this region seems to be the least known of all regions 
reviewed in this paper. Only two lithic sites have been excavated, that is, Sokol 
II (Golubev and Lavrov 1988) and Imchin I (Vasil'evskii 1973), plus a surface 
collection from Takoe (Golubev and Lavrov 1988). At Sokol II, cultural 
remains were discovered on two levels yielding obsidian-hydration dates rang­
ing from 16,000 to 11,000 yr B.P. Wedge-shaped cores, unifacial and bifacial 
preforms, points, blades, and microblades typologically correspond with late­
Shirataki (15,000-12,500 yr B.P.) and Togeshita (12,500-11,000 yr B.P.) assem­
blages. Geoarchaeological evidence is lacking, and the role of natural agents in 
site formation processes is unknown. 

In summary, the Paleolithic evidence from the Russian Far East can be 
characterized by a general paucity of geoarchaeological data and rare evidence 
for pollen and fauna, despite good preservation on some sites. Relative 
chronology is questionable on most sites because of dubious stratigraphy and 
destruction of primary contexts by cryoturbation and sheet-erosion. Inconclu­
sive evidence is present for sites earlier than late Paleolithic. 
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Early Cultures of the Mackenzie Drainage to 

Keewatin Barrenlands Area of Northern Canada 

Raymond J Le Blanc 

Evidence for early (ca. 8,000 yr B.P. and older) human occupation is scanty in 
the vast area east of the Rocky Mountains, including portions of northern 

Alberta, adjacent British Columbia, and the districts of Mackenzie and Keewatin 
in the Northwest Territories. Sporadic archaeological research since the 1950s 
by university, government and, since the early 1980s, private-sector researchers, 

has revealed a few dated, well-known sites, and many more that are undated. 
Early components in the eastern Keewatin area are best represented by the 
Grant Lake (Wright 1976, 1981) and Migod sites (Gordon 1976), which are 
located west of Baker Lake. Here there is evidence for early post-glacial 
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migration into the region by Northern Plano-tradition peoples, approximately 
8,000 years ago. This interpretation is based mainly on the presence of a fairly 
large sample of Agate Basin-type projectile points that are similar to specimens 
from the type site in Wyoming. Other sites with similar projectile points suggest 
a distribution of these caribou-hunting peoples from northern Saskatchewan to 
Schultz Lake, northwest of Baker Lake (Gordon 1981). 

In the District of Mackenzie, the earliest occupation is suggested by a single 
fluted-point base, described as Clovis-like, from an undated site QgSd-3) in the 
southern Mackenzie Mountains area (Hanks 1992). The point is a surface find, 
and although evidence of quarrying activity was also found at the site, the 
relationship of the fluted point to the remainder of the assemblage is unclear. 
Later in time and more well defined are several Acasta Complex sites, located in 
the region from the Great Slave to Great Bear lakes (Noble 1971, 1981). The 
complex is described as having Agate Basin-type points in association with a range 
of side-notched, lanceolate Acasta points, and bulbous stemmed Kamut varieties. 
Although Noble considers Acasta part of the Northern Plano Tradition, others 
dispute this because of the dates, which are later than the Keewatin District sites, 
and because of the presence of non-Agate Basin forms (Gordon 1981). 

On the eastern flank of the Rockies, the Charlie Lake Cave site in northeast­
ern British Columbia has produced a single small or "stubby," basally thinned 
projectile point from the deepest component (Component I) at the site 
(Fladmark et al. 1988). The point was associated with ten other artifacts, 
including a perforated schist bead, a retouched flake, a keeled core tool, and 
six pieces of debitage, as well as a range of fauna including small mammals (e.g., 
hares and ground squirrels), birds, bison and fish. Several radiocarbon dates 
place the fluted-point occupation at approximately 10,500 yr B.P. Finds of 
similar fluted points in northeastern British Columbia (e.g., Wilson 1989) and 
adjacent Alberta indicate a more widespread fluted-point presence in the 
region, although none are dated. A recently excavated component on a high 
ridge known as Saskatoon Mountain, located west of Grande Prairie in north­
western Alberta, has produced a date on pit-fill of 9,380 ± 360 B.P. (AECV­
l 474C; Beaudoin and Wright 1992). According to a reconstruction of the local 
glacial and post-glacial topographic history (Liverman 1991), the site would 
have been on an island during the first major stage of glacial Lake Peace. No 
diagnostic artifacts were found in the small assemblage, although there were 
concentrations of bifacial thinning and trimming flakes that suggest produc­
tion or recycling of bifacial tools. The date may relate to the fluted-point 
presence of the region, or could pertain to later Cody Complex material, which 
has also been found in the area. 
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Active Layer Depths during Full Glacial 

Conditions for Fairbanks, Alaska 

Lawrence J Plug 

Debate persists on the nature of the Beringian landscape during the last glacial 
period (Colinvaux 1986; Cwynar and Ritchie 1980; Guthrie 1990). In this paper 
I outline one factor important to any Beringian ecological model-active-layer 
depth-and simulate possible responses to full glacial climates. My purpose is to 
test the feasibility of one aspect of the steppe-tundra ecological model and to 
provide a background for understanding proxy data on active layer depths (e.g., 
Hoefle, this volume). The preliminary model used here is a component in 
ongoing research on geomorphic responses to past and present climate change. 

Active-layer depth equals the maximum extent of summer thaw in permafrost 
regions. Ground water quickly saturates shallow active layers, commonly main­
taining water-tables near the surface because permafrost impedes drainage. In 
semi-arid interior Alaska today, shallow active layers and low evapotranspira­
tion rates produce waterlogged soils supporting mesic boreal forest and 
wetland species. The short-grass species of the steppe-tundra paleoecological 
model require well-drained soils and hence deeper active layers, but deeper­
than-present thaw penetration during the cool summers of full-glacial climates 
(Kutzbach and Guetter 1986) is seemingly paradoxical. 

The model uses the modified Berggren equation for the problem of phase 
change in a homogenous material (Lunardini 1988), solved analytically, and 
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numerical solutions of the Neumann equation for the coefficient (see McRobert 
1975). The influence of climate, snow cover and vegetation on soil tempera­
tures is complex (Lachenbruch et al. 1988); model results are heuristic and are 
not precise values. Comparisons between simulations (Figure 1) illustrate 
relative magnitudes of soil and climate factors on thaw depth. 
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Figure I. Response of active-layer depth to climate variables. Individual charts illustrate changes in 
active-layer depth with a change in a single input parameter. The standard or full model uses values 

of 1700 degree (C) days, thaw-season length of 120 days, soil moisture of 15%, and soil temperature 
at the beginning of the thaw season of -6° C. 

Active-layer depths respond most strongly to soil-moisture content, because 
latent heat is much greater than sensible heat in any phase change involving 
measurable water content (Williams and Smith, 1988). Summer temperatures 
(measured in degree days) are less important, and thaw indexes ranging from 
970 to 1800 degree days produce minor 14-cm changes in thaw depth. Short­
ening the thaw season but holding the thaw index constant has little effect. As 
sensible heat is insignificant in soil-water mixtures, extreme winter tempera­
tures during the full glacial (e.g., Barnosky et al. 1987) would not have caused 
significantly shallower active layers. 

Given the thermal conductivity of loess (Kersten 1949), modern Fairbanks 
climate, and soil-moisture levels of 35%, modeled active layers for the Fairbanks 
area are ca. 0.95 m, comparable to actual values. Using an estimate of 18 ka for 
summer temperature (Barnosky et al. 1987; Kutzbach and Guetter 1986), the 
thaw index for interior Alaska was ca. 1150° C days and thaw-season length 150 
days. I estimated initial soil temperatures to be 6° C lower than present due to 
severe winter conditions and less snow cover. At soil-moisture levels of 15-20%, 
lower due to increased continentality and clearer summer skies in interior 
Alaska (Kutzbach and Guetter 1986), modeled active layers are deeper ( ca. 1.38 
m). Deeper active layers may have improved drainage under already arid 
conditions, leading to dry soils favoring xeric-adapted tundra vegetation 
capable of supporting mammoth, bison and other now-extinct or range­
excluded fauna. 
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The Putu Site: Pleistocene or Holocene? 

R E. R.eanier 

Fluted projectile points have been found in northern Alaska since the 1940s 
(Solecki 1951; Thompson 1948), but most have come from surface sites and are 
undated (Clark 1984, 1991). The Putu site, which overlooks the Sagavanirktok 
Valley on the north flank of the Brooks Range, was the first in Alaska to produce 
radiocarbon dates said to be in association with fluted points (Alexander 1974, 
1987). However, a number of investigators have viewed these results with 
caution, apparently because of unresolved questions about the spatial associa­
tion between the radiocarbon dates and artifacts from the site ( Gal 1976; 
Hoffecker et al. 1993). The confirmation of a late-Pleistocene Paleoindian 
presence at the Mesa site 200 km to the west (Reanier and Kunz, this volume) 
has led to renewed interest in the Putu site chronology. Because of the 
importance of accurate dates from this key site, and because of persistent 
questions about the provenience of radiocarbon-dated samples, I have exam­
ined the field notes and other records in order to elucidate additional details 

about the sample provenience and radiocarbon record. 
The last sample submitted by Alexander from the Putu site was run by the 

Smithsonian Radiation Biology Laboratory in late 1975. This date is the 
cornerstone upon which arguments for the antiquity of Putu have been based 
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(Alexander 1987; Dumond 1980; Haynes 1982; Morlan 1977; Morlan and Cinq­
Mars 1982). The date, 11,470 ± 500 yrB.P. (Sl-2382), was reported by Alexander 
to have come from Feature 9, a hearth about 30 cm (12 in) below the surface 
in excavation unit 25-30S; 15-20W (Alexander 1987:36). From the excavation· 
records it was not possible to identify which sample had produced the 
11,470 ± 500 yr B.P. date, because all three samples taken from Feature 9 can 
been accounted for in other dates. This apparent discrepancy led to examina­
tion of the archived records from the Smithsonian laboratory for the SI-2382 
sample. According to these records, sample SI-2382 was identified as having 
come from Feature 3, rather than Feature 9 as was indicated in the 1987 
monograph (Smithsonian Archives accession 87-035, record unit 387, box #6, 
Sample Runs Notebook #1-2534). Corroborating the archival records is a 
handwritten note found with the excavation records entitled "Putu charcoal for 
Smithsonian," which lists the Feature 3 sample. In the 1987 monograph 
Feature 3 is described as the same type of hearth as Feature 1, which was a 
shallow surface hearth found directly beneath the tundra root mat (Zone I) 
(Alexander 1987: 11). The excavator's notes, however, clearly indicate that 
Feature 3 was not near the surface, but within the culturally sterile gravel (Zone 

� III) at a depth of about 46-48 cm ( 18-19 in) below the surface (Wilson 1973:6).
In test excavations at Putu in 1993 I observed organic-rich smears within this
gray, gravelly unit (Zone III) that appeared to be the remains of surface
vegetation buried by deposition of Zone II material. Possibly the 11,470 yr B.P.
date reflects the beginning of deposition of Zone II sediment prior to site
occupation.

But what of Feature 9, the hearth originally said to be the source of the date 
of 11,470 yr B.P.? The importance of Feature 9 lies in its proximity not to the 
fluted points, but to the base of a heavily edge-ground lanceolate projectile 
point technologically similar to those from the Mesa site. This projectile point 
(Alexander 1987:Fig. 8h and Fig. 9i) was recovered 5 cm from the mapped edge 
of Feature 9 (Seymour 1973). Records indicate that two samples from the 
feature were combined by Alexander with a number of other unrelated samples 
to produce sufficient carbon for dating. The resultant dates, 5,700 ± 190 yr B.P. 
(GaK-4941) and 6,090 ± 430 yr B.P. (GaK-4939), have no analytical value 
because there is no reason to presume all samples were contemporaneous. A 
third sample from Feature 9 was archived. In order to resolve the age of the 
hearth this sample was recently submitted for AMS dating. It yielded an age of 
8,810 ± 60 yr B.P. (Beta-69901, CAMS-11038), demonstrating that Feature 9 is 
considerably younger than previously thought, and in fact has an age in line 
with the original radiocarbon determination from the site of 8,450 ± 130 yr B.P. 
(WSU-1318) made on a sample taken in 1970 (Alexander 1974). 

This revised chronology from the Putu site has important implications for the 
interpretation of northern Paleoindian materials. First, the 11,470 ± 500 yr B.P. 
date is probably a maximum limiting age for deposition of Zone II and is not 
a cultural date at all. Putu is no longer a candidate for a late-Pleistocene 
occupation of the Brooks Range based upon its radiocarbon dates. Second, 
Feature 9 has now been shown to be younger than formerly thought on the basis 
of the newly run AMS date of 8,810 ± 60 yr B.P. from the feature. Third, the two 
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mid-Holocene dates from the site should be ignored. They were produced from 
combined samples and cannot arguably be said to date individual cultural 

. events. Fourth, the fluted points from Putu, which for so long had been held
out as the sole example of dated northern fluted points, can no longer be 
considered so. Because of the lack of demonstrable spatial association between 
the fluted points and any of the radiocarbon dates, they must be considered 
essentially undated by radiocarbon. I emphasize that this result does not prove 
they are not ancient, but simply shows that radiocarbon evidence for their 
antiquity is lacking at the present time. Fifth, the association of edge-ground 
lanceolate projectile points with the Feature 9 hearth now seems certain, and 
I must conclude we now have evidence from Putu that these forms, so similar 
to those from the Mesa site, persisted in the Brooks Range until at least 8,800 
yr B.P. 

REAN!ER 
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The Prehistory of Northern Alaska at the 

Pleistocene/Holocene Boundary 

R. E. Reanier and M. L. Kunz 

Until recently, the American Paleo-Arctic tradition was the only recognized 
cultural unit for the early Holocene in northern Alaska. Defined by Douglas 
Anderson from the Akmak and Kobuk complexes at the Onion Portage site on 
the Kobuk River (Anderson 1968, 1988), and from Trail Creek Caves on the 
Seward Peninsula (Larsen 1968), the American Paleo-Arctic tradition spans the 
period from ca. 8,000 to ca. 9,700 yr B.P. It is characterized by wedge-shaped 
microblade cores, microblades, and burins (Anderson 1968). The Akmak 
complex has large core bifaces and bifacial blade cores (Anderson 1970). Also 
present are blades and tools, like end scrapers, made on blades. Bifacial toois 
such as knives are present, but the tradition lacks bifacial projectile points. This 
tradition has clear antecedents in the Siberian Diuktai tradition (Dumond 
1987;.Mochanov 1977), and was expanded both in space and time by Dumond 
to become the Paleo-arctic tradition which, according to Dumond (1980, 
1987), encompasses the Siberian materials as well as those from the Denali 
complex of central Alaska (West 1981) and materials like those from Anangula 
in the Aleutian Islands. In northern Alaska the Paleo-arctic tradition has served 
as an organizing device for many undated surface finds and has played a 
prominent role in most regional archaeological surveys (Davis et al. 1981; Hall 
and Gal 1982; Kunz 1991). 

Fluted projectile points have been found in northern Alaska since the 1940s 
(Humphrey 1966, 1970; Solecki 1951; Thompson 1948). Most have been 
surface finds from undated contexts, and controversy quickly arose as to 
whether these points were contemporaneous with Paleoindian fluted points 
from midcontinental North America, or were much younger (Clark 1984, 1991; 
Dumond 1980; Gal 1976; Giddings 1963). Some specialists hypothesized a 
Paleoindian presence in the north (Clark 1984, 1991; Morlan 1977), while 
others believed these forms were mid-Holocene in age (Davis et al. 1981; Gal 
1976) or included the fluted-point finds in the Paleo-arctic tradition (Dumond 
1987). 

Secure dating evidence for a Northern Paleoindian tradition recently has 
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come from the Mesa site, situated in the arctic foothills north of the Brooks 
Range (Kunz and Reanier 1994a). The Mesa site sits atop a prominent bedrock 
hill with a commanding view of the surrounding terrain. Here, AMS radiocar­
bon dates on charcoal from 12 shallow hearths range between 9,900 ± 70 yr B.P. 
(Beta-57429, CAMS-4146) and 11,660 ± 80 yr B.P. (Beta-55286, CAMS- 3572). 
Eleven of the hearths cluster near 10,000 yr B.P. in age, and one has replicate 
dates of 11,190 ± 70 yr B.P. (Beta-57430, CAMS-4147) and 11,660 ± 80 yr B.P., 

placing it a millennium earlier than the others (Kunz and Reanier 1994b). 
Associated with these hearths are nonfluted lanceolate projectile points with 
heavy proximal edge and base grinding that are technologically similar to Hell 
Gap and Agate Basin projectile points from midcontinental North America. 
The points are typically basally concave and heavily resharpened. Other typical 
Paleoindian tools include spurred gravers, end scrapers, and bifaces. 

REANIER/KUNZ 

The Putu site 200 km to the east provides the only other reported radiocar­
bon date on Paleoindian materials from the region (Alexander 1987). The 
Putu site is similarly situated near the top of a prominent hill overlooking the 
Sagavanirktok River valley. The date, 11,470 ± 500 yr B.P. (S1-2382), was 
reported to have come from a hearth about 30 cm below the surface (Alexander 
1987:36), but has recently been shown to have come from within a deeper, 
culturally sterile unit (Reanier and Kunz 1994). The hearth, evidently associ­
ated with the base of a nonfluted lanceolate projectile point technologically 
similar to those from the Mesa site, recently has been re-dated to 8810 ± 60 yr 
B.P. (Beta-66901, CAMS-11038). At least two bases of fluted projectile points 
with multiple flutes were recovered from the Putu site, but were not in direct 
association with any of the radiocarbon dates: one was found on the surface, and 
another came from less than 10 cm below the surface. Apart from obsidian­
hydration dates that place them in the range of 10,000 to 14,000 yr B.P., fluted 
point� remain poorly dated in the north (Reanier and Kunz 1994). 

In the 1930s nonfluted lanceolate projectile points were the first implements 
to suggest a connection between Alaska and the newly discovered Paleoindian 
materials of the American southwest (Hibben 1943; de Laguna 1937; Rainey 
1939). Confirmation of a Northern Paleoindian tradition in northern Alaska 
containing these forms implies possible contemporaneity with the Paleo-arctic 
tradition (Holmes et al. 1994) and with the Nenana complex of interior Alaska 
(Hoffecker et al. 1993), and raises new questions about eastern Beringian 
cultural complexity at the close of the Pleistocene. However, the intriguing 
northern fluted points, which have been at the center of the northern Paleoindian 
debate for more than four decades, remain controversial, since none have been 
directly dated by radiocarbon. 

We thank George C. Frison, C. Vance Haynes, David]. Meltzer, and Phil Shelley for helpful discussions 
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Recent discoveries of late-Pleistocene archaeological sites in the Tanana Valley 
of east-central Alaska have led to revisions in understanding of the subsistence 
base and hunting strategies of the earliest occupants of eastern Beringia. The 
Broken Mammoth, Swan Point, and Mead sites are blufftop sites containing 
evidence, in the form of artifacts, features, and food debris, of late-Pleistocene/ 
early-Holocene occupation dating between ca. 9,300 and 11,800 yr B.P. These 
dates are associated with two major paleosols, best dated at the Broken 
Mammoth site to ca. 9,300 to 10,500 and 11,000 to 11,800 yr B.P., respectively. 
The paleosols, which resulted from a combination of soil-forming episodes and 
anthropogenic debris, are embedded in a highly calcareous loess matrix. 
Calcigenic precipitation within the loess matrix, a result of an extremely dry 

episode during the mid Holocene (7,500 to 9,000 yr B.P.), resulted in excellent 
preservation of organic materials in the early (late-Pleistocene/ early-Holocene) 
horizons at the Broken Mammoth site. These materials include bone tools and 
fauna! remains. Features preserved within the paleosols include large hearths, 
associated toss zones, and possible tent rings. 

Technological inventories at the Broken Mammoth site include a bifacial 
and unifacial tool industry including basally thinned projectile points, knives, 
scrapers, and amorphous cores, utilizing predominantly local source materials 
such as quartz ventifacts and river cobbles, but also cherts and obsidian. No 
microblade tools have been recovered from early contexts at this site. Bone 
tools recovered at the site during the 1992 field season included an eyed needle 
and a bone toggle, both of which reflect clothing-preparation activities. The 
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early-Holocene occupation dating between ca. 9,300 and 11,800 yr B.P. These 
dates are associated with two major paleosols, best dated at the Broken 
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and unifacial tool industry including basally thinned projectile points, knives, 
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microblade tools have been recovered from early contexts at this site. Bone 
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David R. Yesner, University of Alaska, Anchorage, AK. 



CRP 11, 1994 YESNER 155 

eyed needle, one of the few known from Paleoindian contexts in North 
America, is associated with a date of ca. 10,500 yr B.P. During the 1993 field 
season, three mammoth-ivory tools were uncovered from the same layer, 
although the tools themselves produced a date of ca. 15,800 yr B.P. These tools 
appear to represent three sections of a composite atlatl and dart system, with a 
handle, shaft, and bone point (Figure 1). They show similarities to spear 
industries known from the upper Paleolithic of northern Eurasia, and some 
linkage with those known from Paleoindian sites. 

0 

'---'---'--'---"---' cm 

Figure I. Mammoth ivory point, Broken Mammoth site, east-<:entral Alaska. 

Fauna! assemblages from the Broken Mammoth site show the use of a wide 
diversity of animal species, but with a focus on bison (Bison priscus), wapiti 
( Cervus elaphus), and caribou (Rangi,fer tarandus). These species were probably 
abundant in the mosaic savanna parkland surrounding the site during the so­
called "Birch Period" (c. 9,000 to 14,000 yr B.P.). Nearly 85% of large mammal 
remains were smashed up for marrow extraction, bone grease rendering, 
boiling, or tool production, and may be related to large cobble industries found 
at the site. Fore limbs, hind limbs, axial vertebrate elements and meat-bearing 
units are equally well represented, suggesting retrieval of whole animals to the 
site and reduced selectivity for body parts. However, the woolly mammoth 
(Mammuthus primigenius) is represented at all three sites solely by tusk material, 
which may have been scavenged from the tundra for use in ivory-tool manufac­
ture. 

A variety of small game, particularly hare and ground squirrel, were exploited 
at the Broken Mammoth site. Some carnivores are represented at the site, 
particularly Arctic fox (Alopex lagopus) and dire wolf ( Ganus dints). In addition, 
a wide variety of bird species were taken, particularly by the earliest inhabitants 
of the site during the period from ca. 11,800 to 11,000 yr B.P. The latter 
included primarily waterfowl, particularly the tundra swan ( Cygnus columbianus), 
dabbling ducks (Anser sp.), and geese (Anser sp. and Branta sp.). The wide­
spread use of these species suggests that the North Pacific flyway had become 
re-established within 1,000 years after the drowning of the Beringian land mass. 
Fish were also utilized by at least 10,500 years ago, and are represented by 
salmonid vertebrae and scales. 

The blufftop locations of the Broken Mammoth, Swan Point, and Mead sites 
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suggest that these were primarily hunting locales, located in areas that allowed 
scanning for game. Bison, elk, caribou, and perhaps mammoth populations in 
such a savanna parkland environment would have probably been characterized 
by short seasonal migrations for which scanning strategies would have been 
important. Differences in fauna! assemblages associated with the two early 
components at the Broken Mammoth are most likely the result of differences 
in seasonal use: the waterfowl remains in the lowest paleosol (11,800 to 11,000 
yr B.P.) may indicate spring utilization, while a juvenile bison mandible from 
the horizon dated 10,000 yr B.P. indicates fall utilization of the site. Campsites 
occupied during other times of year were probably located in the floodplain of 
the Tanana River and are now eroded or buried under alluvial deposits. 
However, the presence of hide sewing gear at the Broken Mammoth site (at 
least in the horizon dated 10,000 yrB.P.) suggests more than ephemeral site use. 
Shifts in settlement patterns during late-Pleistocene/ early-Holocene times 
may be related to increasing environmental aridity, vegetational change, 
extinction of some species, and local changes in the course and volume of the 
Tanana River. 

-. 
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Banff 23, 122, 123 
Barkanskaia 141 
Barnes 48, 51, 52 
Barton Gulch 100-102 
Barton Creek 30, 31 
Barton 37 
bear 17, 27,81,94, 101,103,110, 

145 
Bear Cove 124 
Bearskin Lake 81, 82 
Beaver Lake 4, 10 
bedrock 7, 11,103,106,126,129, 

138,152 
Belt Mountains 42 
Berelekh 138 
Berezhekovo 128-130 
Bergendorfer Farm 83, 84 
Bering Land Bridge 131, 134-136, 

139,148 
Bering Strait 119 
Bering Land Bridge National 

Preserve 126--127 
Beringia, Beringian 76, 110-113, 

116, 117, 120, 125, 127, 131, 132, 
134,136, 138-140, 146,150, 152-
155 

Betula See birch 
biface technology 124 
biface 4, 21, 22, 25, 29,43,46,49, 

51, 60,62, 71,109, 121-125, 130, 
138,139,142,145,151,152,154 

bifacial preforms 24, 25, 49, 109, 143 
bighorn sheep (Ovis canadensis) 

10'0-102 
biochemical 17, 18, 20 
biotic 80 
bioturbation 16, 66 
birch (Betula) 81, 82, 84,111,112 
Birch Period 155 
Bishop Tuff 90, 92 
bison 2, 7, 19, 21, 35-37, 65, 67, 69, 

164 

96,98-102, 110,122,137,145,147, 
156 

bison bone 35, 37, 98-100 
Bisonsp. 

B. antiquus 27, 68, 95
B. occidentalis 98, 99
B. priscus 155
B. taylori 35

black-tailed prairie dog (Cynomys 

ludovicianus) 68 
Blackwater Draw 36, 46, 60, 61, 68, 

72 
blade 13,20,22,38,43-46, 109,111, 

133,134,139,142,143,151 
bloodstains 15-18, 20 
Bobtail Wolf site 48-50 
bog lemming (Synaptomys) 65, 67, 68 
Bogorodskoe 141 
bone modification 27, 28, 69, 72, 76 
bones 6--9, 14-17,27,28,35-38,42, 

43,49,56,57,66,69-72, 76,93,96, 
98-101, 110, 121, 122, 129, 137,
154, 155

Bootherium bombifrons See Harlan's 
musk ox 

Boriack Bog 79, 80 
Borrego Badlands 89, 90, 92 
Bow River Valley 21-23, 121,122 
Branta sp. See goose 
Brawley Formation 90 
Brazil 85-87 
Brazos River 70, 71 
bregma 56 
British Columbia 116,123,125,144, 

145,150,152 
Broken Mammoth 154-J 56 
Brooks Range 112, 148-150, 152, 

153 
Brunhes chronology 90 
BrushCreek 83,84 
Buffalo County, Wisconsin 98 
Bull Mountain 100 
bullrush (Scirpus sp.) 68 
burin 22,13�139,151 
Burlington chert 47, 48 

Caddo County, Oklahoma 96 
Calgary 15, 17, 21-23, 42, 102, 121-

123, 125,145,150 

... 
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calves 8 
Camden 11 
camelids 94
camel (Camelopssp.) 6, 17, 27,101
Canadian (Beaver) River 7, 46, 96
Canis dirus See dire wolf 
caribou (Rangifer tarandus) 17, 40,

110,113,145,155,156
castor 65, 67 
catfish (Ictalurus spp.) 68
cation exchange 73, 74 
caves 4, 5, 20, 27,55,93,94, 101, 

102,110,122,123,125,141,145,
151,153 

Cedar County, Iowa 47
Cedarville-Guelph 62
Cenozoic 72 
Central Basin 4, 5, 9-11
Centre of Forensic Sciences 18
cerrado 85, 87 
Cerro Sota Cave 55, 57
Cervidae 16, 17
Cervus elaphus See wapiti
channelflake 49,50,59
charcoal 2, 26, 27, 49, 51, 85, 86, 

100,101,109,114,122,142,143,
149,152 

charcoal lens 6, 7 
Charlie Lake Cave 122, 123, 125,

145 
Checta 103-105 
cheetah (Acinonyx trumani) 101 
chert 2, 4, 5, 9, 11, 12, 24, 31, 32, 35,

38,40,43,48,51,59-63, 71,133,
134,137,154 

Chickasha 96, 97 
Chile 57, 93 
Chilean Patagonia 55
Chill6n River 103-105
China 136-138 
chipped crescents 124
chronostratigraphic 29, 130, 137
Chrysemys scripta See pond slider
Chukchi Sea 119, 126 
Chukotka Peninsula 112, 119, 120,

143 
Chuska 60 
CIEP See cross-over immunoelectro­

phoresis

165 

Cimarron River 44
Cis-Amur 141,142
clay 14-16, 21, 24, 25, 28, 29, 49, 70,

71, 73, 74,81,98,99, 104,117,118
clay marl 14-16 
Clear Fork 24, 35 
Clearwater County, Minnesota 99 
cleaving 133 
clinical medicine 16
clonal stands 112
Clovis Blade Cache 46 
Clovis point 2, 4, 5, 9, 10, 12-14, 30,

33-35,37,38,42-44,46-48,51,63,
72, 76,92, 117,118,122,124,125,
134,150,153 

Coastal Plain 9, 11, 28-30, 32, 126,
131 

cobbles 21, 22, 29, 44, 46, 48, 49, 51,
109,117,125, 128-130, 133,154,
155 

Cody Complex 19, 20, 35, 36,107,
123,145 

colloids 73 
Colorado 33,38,92, 102,148 
Columbia River 13, 14, 92,111, 113,

116-118, 124,154 
Columbian mammoth (Mammuthus

columbi) 70, 89-91
Conejo 26-28 
contamination 6, 17, 49, 73, 74,114
continental shelf 34, 125, 136 
Cook County, Minnesota 81, 82
Cooper site 7-9 
Cordilleran 21, 116, 117, 121, 122
core-tool 133, 145 
coring project 126 
cottonwood (Populus balsamifera) 112
cow 8 
Crazy Mountains 42
Cretaceous 11 
Crominia 85, 86
cross-over immunoelectrophoresis

(CIEP) 18 
cryoturbation 135, 141-143
Cueva del Medio 93-95
Cueva Quebrada 26-28 
Cueva del Lago Sofia 55, 57, 93-95
Cumberland Plateau 9, 11 
Cumberland River 3
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Cygnus columbianus See tundra swan 
Cynomys ludovicianus See black-tailed 

prairie dog 

· Cyperaceae See sedges

dabbling duck (Ansersp.) 155 
D-shaped core 44
Dakota 33,35, 36, 38,48,49, 66,123 
Dalton 2, 4, 10, 25, 32, 37 
Darrah Farm 83 

database 32, 34
Debert 33
decantation 74
Decatur 38 
deer (Odocoileus sp.) 15-17, 27, 65-

67 

deer mouse (Peromyscus) 65, 67 
Delaware 29, 30, 62 

deltaic 19, 51, 106 
Denali Complex 110,114,115,151 
Denali Beringian 125 
dental See also tooth 57, 89-91 
deposit 1, 3, 5-7, 13, 16, 19, 21-26, 

39,44,48,49,66,69, 71,81,83,84, 

90,92,93,96--100, 103-106, 108, 

109,114,117, 119-122, 126,128, 

130, 136-138, 141,142,149,156 
desiccation 16 
Detrin River 142 
Devil Mountain 126, 135 
Devil's Nose 51, 52 
Devonian 11 
Diablo Reservoir 26, 28 
diatoms 119 
Dikov 138,140,142,143 
dire wolf (Canis dirus) 155 
Diuktai 151 
Diuktai culture 138, 140 
Dixon 51,112,113,140 
DNA 74 

Dolichotys patagonum 94 
dolomite 9, 35, 36 

Doniphan 37 

Dos Herraduras Oeste 93 
Double Mountain Fork 70 
Dover 11 
Drake 43, 44 
dry lake basin 35 
Dry Creek 114-116 

166 

Durchak 142,144 
Dusicyon sp. 94 
Duvanny Yar 126 

early Archaic 13, 14, 24, 25, 30 
early Holocene 1, 5, 6, 15, 18, 24, 

49,52,53, 61, 63, 69, 70,97,99, 
101, 110-112, 138, 140-143, 151, 
154, 156 

East Bearskin Point site 81 

Eclipse site 122 
Eden site 123 
Edmonton, Alberta 23, 42, 118, 121, 

123,125 

Edwards Plateau 59,60, 131,134 
Edwards chert 2, 31, 32, 38, 59, 61 
Elikchan 138, 140 
elk See also wapiti 17, 137, 156 
Enmelen River 120 
enamel 89-91 
eolian sands 19 
Equisetum sp. See horsetail 
Equussp. 

E. cf. scotti 27
E. francisci 27

Erie-Ontario Plain 51 
ethnohistorical 112 
Eufaula Reservoir 95 
Eurasia 22, 153, 155 
Europe 85, 136 
eurybrachic 56 
excavation 4-7, 12-14, 17, 21-24, 

26-30,35,36,40,42,44,49,65-68,
70-72, 74,93,98, IOI, 109,118,

121-123, 130,131,135,137,138,
141-143, 145,149,153

Fairbanks, Alaska 80, 81, 113, 146, 
147,150-153 

Far East 76,120, 121,140,141, 143 
fauna 2,20,26-28,36,55,65,67-69, 

89,92-95,98,99, 110,119,128, 
130,132,136,137,143,145,147, 
148,154-156 

Fayette County, Indiana 83 
Feature 9 149, 150 
Felissp. 94 
Fell 76,93, 132 
Fell's Cave 55 
femur 14, 56 
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Fenn 43 
Finney 38 
Fisher 51, 53, 102 

Fishing Bridge site 18-20, 106-108 
flakes 4-5,9, 14-18, 21, 22, 24, 27, 

29, 35,40,42-46,49, 50,59,62, 63, 
71,100,109,121,122,124, 128-
130, 133,134, 137-139, 145 

Flathead Creek 42 
Flattop chalcedony 38 
flint 14-17,48,49,53,59, 63 
Flint Ridge 62 
Flint Hills 38 
floodplain 7, 24, 25, 80, 98, 100, 133, 

156 
fluted point 4, 5, IO, 12, 13, 28, 29, 

33,34,39,42,43,47,48, 122,124, 
125,145, 148-153 

Fluted Point Tradition 123, 125, 153 
Foliate Biface Tradition 123 
Folsom 1, 3, 7, 9, 32, 33, 35-39, 43, 

47,48-50,59-61,68,69, 75,101, 
117 

foraminifera 119 
Fort St.John, B.C. 122 
fox 110, 155 
Fraser-Thompson 124 
Fraxinus See ash 
frogs (Rana spp.) 68, 69 
Front Range 21 
Ft. Smith 96 
Ft. Gibson 96 

Gainey 33, 40, 51, 62, 63 
Gatsya 141 
Genesee River 52 
geomorphic 19, 34, 146 
Geomys bursarius See pocket gopher 
Glacial Lake Calgary 21-23, 121 
Glenrose 124 
Glenwood 65, 66 
Goatfell 124 
Golondrina 24, 30, 31 
goose 155 
Gorbatka 141 
Gore Creek 124 
Goshen 48-50,117, 118 
Grady County, Oklahoma 96 
grain size 126, 127 

167 

Gramineae See grasses 
Grande Prairie 145, 146 
GrantLake 144,146 
grasses (Gramineae) 33, 69, 79, 80, 

82-84, 109,135,136
grassland 79-80 
gravel 2, 3, 6, 19, 22-24, 38, 46,48, 

51,96, 106,120,121,129,130,138, 
149 

graver 62,109,152 
Great Basin 44, 124 
Great Lakes 52, 53, 63 
Great Slave Lake 146 
Great Bear 145,146 
Greenbriar 4, 10, 11 
Gromatukhinskaia 141 
Ground Hog Bay 124 
ground squirrel (Spermophilus sp.) 

68,110,145,155 
Guadalupe River 24 
Gulf of Mexico 35, 80 
Gydan 'sk 142 

habitation 11, 14, 28, 30, 51, 103, 
105,132 

hair 73, 74 
Halstead 40, 41 
Hamilton Store 107, 108 
Hamlin Beach State Park 51 
Harbin 137, 138 
hare 20,110,145,155 
Harlan's musk ox (Bootherium 

bombifrons) 96, 97 
Harpeth River 4 
harpoons 137 
Harriman 11 
hearth 12, 24, 25, 51, 69, 100, 133, 

134,149,150,152,154 
Heilongjiang 136, 137 
Helena 42 
Hell Gap 48-50, 117,122,124,152 
Hiatella 120 
Hibben 35-36, 152-153 
Hidden Falls 124 
High Plains 20, 35, 36, 44, 49, 61, 

68-70,72,81, 108,118
Highland Rim 3-5, 9 
Hippidion saldiasi 94 
Hiscock site 14, 15 
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Hixton 48 
HMP See sodium hexametaphos­

phate 
Holmes County, Ohio 14, 16 
Holocene 1, 5, 6, 15, 19, 22, 28, 49, 

51-53,61,63, 70, 79-81,85,97-99,
101,106,108,110,116,138,140,
142,143,148,151,154

Holocene dunes 51 
hominid 136 
horn core 95, 96 
horsetail (Equisetum sp.) 68 
Hoyt 96 
HuangShan 137 
hunting 3, 5, 9, 11, 15, 20, 29, 35, 36, 

38,43,49,59-61,80, 101,102, 
108-110, 113,117,122,124,125,
154,156

hyena (Hyaena) 137 
hydrology 72, 128 
hyperplatymeric 56 

ice age 20, 102, 105 
ice-free corridor 23, 34, 76, 121, 123 
Ictalurus spp. See catfish 
Illinoian 89 
Illinois 33, 53, 63, 66 
immunology 15-20 
imperial mammoth (Mammuthus 

imperator) 89-91 
Indian Creek 101 
Indiana 5, 62, 63, 83-85 
IndigirkaRiver 113,138 
insect skeleton 73 
Inspiration Wash 90 
interglacial 119,120,130 
Iowa 33,47,48,65,66,99 
Iowa County 48 
iron 17, 24, 49, 74 
Irvingtonian 89 

jack pine (Pinus banksiana) 81-84 
Jarami'llo subchron 90 
Jasper Park 121 
Jefferson County, Montana 100 
Jornada de! Muerto 59, 60 

Kamchatka 138, 142-144 
Kamennxj Log 128 

168 

Kamloops 123 
Kamut 145 
Kansas 8, 9, 37, 38, 44, 46 
Kansas Folsom 37, 38 
Kansas River 37, 39 
Kargin 138 
Kearny 38 
Keewatin 144-146 
Kelowna 123 
Kentucky 3-5, 13,62 
Keven Davis Clovis Cache 46 
Keystone Reservoir 95, 96 
Kheta 138-140 
Kimmswick site 14 
Kisaralik River 109, 110 
Kitluk River 131 
Knife River 48, 49 
Kobuk River 113, 132, 151, 153 
Kolyma 112, 138, 140, 143 
Kongo 142 
Krasnoyarsk 128, 130 
krotovena 24 
Kumary Cave 141 
KurtakArchaeological Region 128 
Kuskokwim 109,112 
Kutenai 124 

Lago Sofia Cave See Cueva del Lago 
Sofia 

Lagoa Santa 55 
Lagomorpha 20 
lagoon 108, 120 
Lake Calgary 21-23, 121 
Lake Peace 145 
Lake Ilo National Wildlife Refuge 

49 
Lake Baikal 136 
Lake Ontario 51, 52 
Lama 

L. morphotype owenii 94 
L. gracilis 94
L. guanicoe 94 

lanceolate point 36, 49, 100, 109, 
110,122,124,145,149,150,152 

Landels site 125 
landforms 19, 44, 51,106,107,117 
larch (Larix) 112 
Larix See larch 
Las Buitreras 93 
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late-Wisconsinan age 21, 23, 85, 118, 
120,121,146 

Laurentide ice 23, 80,116,117,121, 

122 

Le Hardy Rapids 106 
lenses 6, 7, 24, 25, 71 
Leonard Paleosol 49 
lignite 114 
Lima 103-105 
Lime Hills 110 
limestone 4, 110 
Lindoe buffalo kill 122 
lingual stem 122 
Llano Estacada 9, 32, 35, 70-72 
loess 44,109,114,115,128,135, 

136,147,154 

LongValley 6 
Los Toldos 93, 94 
Louisiana 33 
Lubbock 68-72 
Lubbock Lake Folsom 68, 69 
Lubbock Lake Foundation 72 
Lubbock Lake Plainview 68 
Lusk 124 

MacHaffie 101, 102 
Mackenzie 20, 144-146 
Macoma 120 
Magadan Oblast 138 
magma intrusion 106 

mammoth (Mammuthus) 
M. columbi See Columbian

mammoth 

M. imperator See imperial
mammoth 

M. meridionalis 89, 91 
M. primigenius 155 

Mammoth Meadow I 101 
Mammoth Cove 89 
mandible 36, 56, 57, 90, 99, 156 
manganese oxide 74 
Manis site 14 

Marshall 37, 39, 94 
Martins Creek 14-17 
mastodon 2, 9-11, 14-17, 92, 95, 99 
Matheson Inlet 124 
Matuyama chronology 90 
Maynes Creek chert 48 
McLeod 51 

169 

Mead 123,154,155 

meadow vole (Microtus pennsylvanicus) 
67,68 

Mechigmen 119, 120 
Medicine Lodge 101 
Medicine Hat 122 
Medina County, Ohio 61 
megafauna 5, 71, 72, 99, 123 
Megamyssp. 94 
Meriweather 96 
Mesa 110, 148-150, 152,153 
Miami 72 
microblade 110,114,124,125,138, 

139, 141-143,151, 153,154 
MicrobladeTradition 123,124 
microcore 137, 142 
Microtus 

M. miurus See singing vole
M. ochrogaster See prairie vole
M. pennsylvanicus See meadow

vole
Mid-Wisconsinan Non-Glacial 

Interval 23 
Migod 144 
Mill Iron 49 
Milliken 124 
mineralogy 126 
mink (Mustela) 65, 67 
Minnesota 33, 81-83, 99, 148 
Minusinsk Basin 128, 130 
Mississippi River 4, 9, I I, 80 
Missouri 14, 15, 53,116,117,150, 

153 
Mitchell 37 
MNI 65-67 
mole (Scalopus) 16, 65, 67 
Moline chert 48 
mollusc 72, 119, 120, 137 
Mongolia 136,137 
Monroe County, New York 51 
Montana 19, 42, 43,100,101,117, 

121 
Montana Department of State 

Lands 100 
Montana Historical Society 42 
Moody Tank 60 
moraine 14, 103-105 
morphology 4, 51, 55, 89, 90, 98, 

131,135,140 
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Morrison Formation 35 
mountain moss (Selaginella selaginoides) 

84 

Mullin 51 
Mummy Cave 101,102 
Museum of the Rockies 101 
Museum of Texas Tech University 72 
musk ox (Symbos) 95-97 
muskrat (Ondatra zibethicus) 65, 67, 68 
Mustela See mink 
Mya 120 
Myers-Hindman 101,102 

Namu 124 
National Register 49, 100 
National Park Service 20, 28, 108, 

110,126,127,132,136,153 
National Science Foundation 36, 

109 
National Geographic Society 94, 109 
Navajoceros ficki See American 

mountain deer 
Nebraska 3,8, 20,21,38,39,65, 108 
Nenana Complex 110, 114-116, 

132-134,152
Neolithic 137, 141 
Neotoma 27 
Neumann 147 
Nevada 6, 7,20,35, 76,92, 118 
New York 14, 15, 20, 51-53, 55, 63, 

72, 76,92,94, 102,108,110,111, 
113,127,132,150,154 

New Paris Water Works 83, 84 
New Mexico 33, 35-37, 46, 59-61, 

72,92, 113,140,153 
Niobrarajasper 8, 38 
NISP 65, 66 
Nome River 120 
Noril'sk 142 
North Dakota 48, 49 
North Fork 70 
North Killeak Lake 126, 127 
North Pacific 113,114,155 
Northern Arizona University 42, 123 
Northern Plano Tradition 145 
Northwest Territories 20, 144 
Novoribachii 141 
Novosibirsk 130, 140, 141, 143, 144, 

153 

170 

Nunyamo Bluff 120 
Nunyamo River 120 

obsidian 154 
Ocotillo Formation 89, 92 
Odocoileus See deer 
Ogallala Formation 71 
Ohio 14-16, 43, 61, 63, 83-85, 87, 

136 
Oklahoma l, 3, 7, 38, 39, 43, 61, 95-

97 
Olympic Peninsula 14, 15 
Ondatra zibethicus See muskrat 
Onion Portage 151, 153 
Onondaga 51, 63 
Ontario 40, 51, 52, 63 
opisthocranium 56 
Oregon 33,43,44,72, 118,134,150, 

153 
Organon Teknika 17 
Osinovka 140, 141 
Ottawa County, Oklahoma 96 
Ottawa, Canada 18, 21, 23, 43,146 
Ovis canadensis See bighorn sheep 

Paleo-American 21, 23,116,117 
Paleo-arctic 140, 150-153 
PaleoCrossing 61-63 
paleoenvironment 1, 18, 52, 66, 70, 

72, 74,80,81, 108, 111-113, 126, 
131,134,135 

Paleoindian 1-5, 7, 9-16, 18-21, 24, 
28-32,34-37,39,44-46,48-50,52,
53,55-57,60,61,63,69, 76, 77,80,
81,93,95, 101,102,114,118, 123-
125,145, 148-155

paleontology 27, 28, 89, 92-95, 100, 
101,121,137 

paleosol 24, 25, 49, 51, 83, 84, 100, 
114,115,130,135,136,154,156 

paleovegetation 85, 112 
Pali Aike Cave 93 
palm swamp 85 
palynology 23, 80, 81, 84, 85, 87, 

121,134 
Pampean 93, 94 
Panthera onca mesembrina 94 
Parahipparium soldasi See American 

native horse 
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Parkhill Complex 51, 52 
Partisansk 141 
Pasika Complex 124, 125 
Patagonia 55-57, 93-95 
patina 31, 130 
pebble tools 22, 123-125 
Pecos 26 
Pediastrum 82 
pedogenesis 80 
Pelican Lake 100 
Pelican Creek 18, 108 
Pelukian 120 
Pennyroyal 4 
permafrost 126, 131, 135, 146, 148 
Permian 38 
Peromyscus See deer mouse 
Peru 103-105 
petroglyph 103, 105 
Philimoshki 141 
Phrynosoma cornutum See Texas 

horned toad 
physiographic 4, 9, 28 
Plano Tradition 123, 124, 145 
Picea See also spruce 

P. glauca 79,112
P. mariana 112

pine (Pinus) 
P. banksiana See jack pine
P. resinosa See red pine
P. stobus See white pine

Plains 1, 3, 9, 19-21, 28, 32, 34-36, 
39,44,48,49,59-61,66,68-70, 72, 
81,95,97, 102,108,117,118, 123-
125 

Plainview 2, 24, 30, 31, 68 
planigraphy 141 
playa 35, 38 
Pluvial Lake Hubbs 6 
pocket gopher (Geomys bursarius) 

66-68
Polar Desert 134, 136 
Polk County, Wisconsin 99 
pollen 28, 79-84, 86, 109-113, 121, 

127,131,132,142,143 
polymerace chain reaction 73 
pond slider (Chrysemys scripta) 68 
poplar (Populus) See also cotton-

wood 112,121 
Populus balsamifera See cottonwood 

171 

porcupine 110 
Porcupine Hills 21 
Portlandia 120 
post-glacial 85, 106, 111, 121, 122, 

144,145 
Pottawatomie 37 
Potter 71 
prairies 3, 23, 24, 39, 44, 68, 122, 

145,146 
prairie vole (Microtus ochrogaster) 

67,68 
Pre-Clovis 21, 75, 76 
pre-Denali 125 
Preble County, Ohio 83 
precipitin test 16 
precolumbian Indians 85 
preglacial deposit 121 
Prehistoric 9, 18, 20, 21, 34, 35, 43, 

61,63,66, 74,77,80,92,95, 102, 
106,107,125,139,146 

Primor'e 141, 143, 144 
Princeton 123 
proboscidian 5, 17 
Procyon See raccoon 
proglacial lake 121, 125 
projectile point 1, 2, 4, 6, 8-13, 18, 

19,21, 24, 28-32,34-37,39,43,59, 
61,63, 100,109,117,121,122,124, 
137,142,143, 145,148-152,154 

pronghorn 17 
Putnam County, Indiana 83 
Putu 148-150,152 

Qiqihar 137 
Quad 4, 10, 33 
quarry 9, 11, 12,46,48,49,63,83, 

84,96 
quartzite 2, 9, 21, 22, 35, 36, 38, 129, 

130 
Quaternary 23, 28, 34, 39, 44, 49, 52, 

70,72,81,83,87,92-94, 100,102, 
113, 115, 116, 118, 119, 122, 132 

Quay County, New Mexico 35 
quebrada 26-28,103-105 
Que bradaAlcaparrosa 103-105 
Queen Charlotte Islands 124 

rabbit antiserum 19, 20 
raccoon (Procyon) 65 
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radiocarbon dating 6, 27, 28, 36, 71, 
76,84,85,87,93,96, 100,108,110, 
114,115,131,137,142,145, 148-

150, 152 
ragweed (Am&rosia) 82, 84 
Rana spp. See frogs 
Rancholabrean 89 
Rangi,fer tarandus See caribou 
Razlog site 128-130 
red ochre 42, 52 
red pine (Pinus resinosa) 81-84 
Red River 3-5 
regolith 109 
Rheidae 94 
rhinoceros 137 
Rice Lake 40 
Rio Grande 26, 59, 60 
River Spur 24-26 
rockshelter 26, 28, 86, 101 
Rocky Mountains 18, 20, 21, 23, 101, 

102,108,116,117, 121-124, 144, 
145 

rodent 27,66, 110,132 
Rognholt Valley 98, 99 

Rolling Plains 9, 70 
Royal Canadian Mounted Police 18 
Ruby River 100 
Rud Bison site 98, 99 
Rummells-Maske cache 47 
Russelville Quarry 83, 84 
Russia 119,120,130,136,138,140, 

143 
Russian 119,120,130 
Russian Far East 140, 143 

Sagavanirktok Valley 148, 152 
Sailor-Helton cache 44, 46 
Sakhalin 143 
Salix See willow 
Salix phlebo,phylla 132 
San Angelo 59 
Sanjuan Basin 60 
San Jon site 35, 36 
San Jorge Gulf 93 
San Patrice point 30, 31 
Sand Creek 70, 72 
Sandy Ridge 40, 41 
Sangamon 83, 85 
Santa Cruz 93 
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Sartan stadia) 142 
Saskatchewan 39, 116, 122, 123, 145 
Saskatoon Mountain 145 
Scalopus See mole 
Scenedesmus 82, 83 
Schultz Lake 145 
Scirpus sp. See bullrush 
Sciuridae See squirrel 
Scottsbluff 30, 31, 101, 122 
Scottsbluffbison 122 
Scottsbluff point 2, 24, 49, 122, 124 
scraper 2, 17, 22, 29,40,43,46,49, 

51,52,62,63, 109,130,133,134, 
138,139,151,152,154 

Sea of Okhotsk 136 
sedges (Cyperaceae) 23, 81-84 
sediment, sedimentation 6, 7, 19, 

35,36,49,51,68, 70, 71,81,83,85, 
93,96,99, 100, 103-106, 108-110, 
115, 11� 120, 12� 129,137,149 

Sefton Farm 83, 84 
Selagi,nella selagi,noides See mountain 

moss 
Serranpolis, Brazil 86, 87 
Seward County, Kansas 37, 44, 46 
Seward Peninsula 126,127,131,132, 

134-136,151,153
Sewell Collection 124 
Sheep Rock Spring 100, 101 
Sheep Creek 100 
Shelby County, Ohio 83 
Sherman County, Kansas 38 
Shibazhan 137 
Shields River 42 
Shifting Sands assemblage 59, 60 
Shirataki 143 
short-faced bear (Arctodus simus) 27 
Shuswap Lakes 124 
Sibbald Creek 122 
Siberditsk 142 
Siberia 111-113, 119,120,128,130, 

131, 136, 143, 151 
Sidney 83, 85 
silicates 73-74 
siltstone 133 
Silurian 11 
Simon 43, 44, 125, 150, 152 
Simpson point 33, 76 
singing vole (Microtus miurus) 132 
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sink holes 4 
skeletons 7, 15, 24, 36, 42, 43, 56, 71, 

73, 77,124,125 

ski-spall 138 
Smilodon sp. 94 
Smith Farm 83 
Smithsonian Institution 12, 20, 35-

37, 61, 77,97, 118,125,146,148, 
149 

Snyder Farm 83, 84 
sodium hexametaphosphate (HMP) 

73, 74 
Sokol 143 
South America 57, 93, 94 
South Dakota 33, 66, 123 
Southern Plains 28, 36, 39, 59-61, 

69,72,97 
Southern High Plains 36, 61, 68-70, 

72,81 
Southern Methodist University 46, 

61,72,96 
spatial analysis 13 
Spermophilus sp. See ground squirrel 
sphagnum 111,112 
Spring Creek 48 
spruce (Picea) 23, 79, 81-84, 109, 

110, 112, 121 
squirrel (Sciuridae) 68, 110, 145, 155 
St. Lawrence Island 119 
St. Louis 4, 83, 150, 153 
Ste. Genevieve 4, 5, 62 
Stemmed Point Tradition 7, 122-125 
steppe-tundra 132,146, 148 
Stockoceros See antelope 
stratigraphy 1, 2, 6, 21, 22, 24, 25, 35, 

49,51,68,83,89,90,92,94,96,99, 
100,103,104,114,119,120,126, 
130,137,138, 141-143 

Sukhoj Log 128, 129 
Sunshine Locality 6, 7 
supernatant liquid 74 
Suwannee point 33 
SwanPoint 153-155 
Symbos See musk ox 
Symbos cavifrons See woodland musk 

ox 
Symbos promptus 96 
Synaptomys See bog lemming 
Synaptomys cooperi 67, 68 
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Takoe 143 
Tanana River 156 
TAS Field School 72 
tectono-magmatic interaction 106 
Tennessee 3-5, 9, 11-14 
Tennessee Division of Archaeology 

9, 12 
tephra 90, 100, 131, 132, 135, 138, 

140 
Tertiary 94 
Texas 9, 24, 26-28, 30, 32, 35,38,46, 

59,61,68,70, 72, 79-81,97 
Texas Archeological Salvage Project 

26,28 
Texas Archeological Society 32, 72 
Texas horned toad (Phrynosoma 

carnutum) 68 
Texas Panhandle 9, 38, 46 
Thedford II 51 
thermokarst lake 126, 131 
tiger wolf 137 
tool 3, 5, 9, 12-16, 18, 20-24, 27, 29, 

38,40,42-46,49,52,62,63,69,71, 
72,109,113, 122-125, 128,130, 
133,134,137,141,142,145,151, 
152,154,155 

toolstone 113 
tooth See also dental 2, 8, 14, 15, 

90,91,95 
topography 4,66, 116,119,145 
Toronto 18, 20 
Trail Creek Caves 151 
Transitional Quad 10 
Travis County 30 
trench 6 1 14, 15, 24, 25, 100 
Tres Hermanos 60 
Trichophorum caespitosa 132 
Trigonum 56 
Tularosa Basin 59-61 
Tulsa County, Oklahoma 96 
tundra 109,111,112,121, 134-136, 

147,149,155 
tundra swan (Cygnus columbianus) 

155 
tussock 111 
Two Clear Fork 35 

U.S. Fish and Wildlife Service 49 
Ulu Lake 132 
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Ultima Esperanza 93, 94 
Unaka Mountains 9, 11 
uniface tools 12, 40, 43-46, 51, 52, 

62,63, 124,130,134,139,143,154 
University of Akron 14 
University of Arizona 12, 92, 102, 

115 
University of Calgary 15, 17, 42, 102, 

125,145,150 
University of Montana 42 
upland sink 4 
Upper Ste. Genevieve 62 
UpperMercer 62 
Upper Kolyma 112,138,140,143 
Ushki 138, 140, 142-144 
Ust'-UI'ma 140, 142, 144 
Ustinovka 140, 141, 144 

Val'katlen 120 
Vanderhoof 124 
Vanport 62 
Varsity Estates 21 
Vasil'evski 141 
vegetation 3, 68, 80, 83, 85, 87, 111-

113, 127,132, 134-136, 147-149, 
156 

Vereda 85, 87 
Verkoyansk Range 138 
Vermilion Lakes 122 
Vertebrate Paleontology Laboratory 

27 
Victoria County, Texas 24, 26 
volcanic ash 25, 142 

Walker Road 132-134 
Wall Ridge 65-67 
Wallace 38 
Walth Bay 66 
wapiti (Cerous elaphus) 65, 67, 155 
Warsaw 4 
Washington 14, 17, 20, 37, 39, 43, 

61,94,97, 118,124,125,146,153 
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Washita River 96 
Washita County, Oklahoma 96 
waste flakes 15 
water redeposition 19, 69 
Wayne County, Indiana 83 
Weakly Bog 79 
Wenatchee 43,118,124, 125 
Western Valley 4, 9-13 
Whitehall 101, 102 
white pine (Pinus strol,u,s) 82 
Wildman Woods 83, 84 
willow (Salix) 81, 83, 84, 132 
Wisconsin Glaciation 14, 83, 85, 110, 

118,146 
Wisconsin 98, 99 
Wisconsinan 23, 121, 146 
woodland musk ox (Symbos cavifrons) 

95,96 
woodlands 31, 79, 80, 113 
wormwood (Artemisia) 82, 84, 112 
Wyandotte 62, 63 
Wyoming 18-21, 33, 43, 92, 101, 102, 

106,108,145 
Wyoming phosphoria chert 43 

XueTian 137 

Yanrakinot 119,120 
Yellowhouse Canyon 70, 71 
Yellowstone caldera 19-21, 106, 108 
Yellowstone Lake 18, 21, 106-108 
Yellowstone National Park 18, 20, 

21, 106, 108 
Yellowstone River 18, 106, 107 
Yenisei River 128, 130 
Younger Dryas 53, 80, 81, 114, 115 
Yukon 131,132,148,150,153 

Zeia River 141 






