Modern Human Colonization of the Siberian
Mammoth Steppe: A View from South-Central Siberia

Kelly E. Graf

Abstract Was the transition from the middle Upper
Paleolithic (MUP) to late Upper Paleolithic (LUP)
in Siberia the result of gradual, in situ cultural
change or abrupt change that resulted from multiple
recolonization attempts? Past studies have primar-
ily focused on chronology and typology in attempts
to reconstruct culture histories. As a result recon-
struction of hunter-gatherer ecology has been
limited to broad overviews and generalizations.
Questions regarding the processes of human coloni-
zation have largely remained unanswered. Explain-
ing the differences between MUP and LUP
behavioral adaptations and decision-making in the
Siberian mammoth steppe is critical to achieving
full understanding of the process of human coloni-
zation of the North during the late Pleistocene. This
study uses both radiocarbon and lithic technological
data from MUP and LUP sites located in the Enisei
River valley of south-central Siberia to address the
problem from a more comprehensive behavioral per-
spective. Chronological data demonstrate the MUP
and LUP in the Enisei region were separated by a
4000-year gap straddling the LGM, while lithic data
suggest MUP foragers before the LGM were making
different technological provisioning decisions than
LUP foragers after the LGM. Results of this study
indicate that the Siberian mammoth steppe was colo-
nized during multiple dispersal events.
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A long-time concern in Paleolithic archaeology has
been to define large-scale transitions from one archae-
ological phase to another (e.g., Middle to Upper Paleo-
lithic Transition) (Adams, 1998; Akazawa et al., 1998;
Goebel, 1993; Klein and Edgar, 2002; Hoffecker,
2002). These large transitions are interesting and
important in our understanding of human biocultural
evolution; however, what about the countless small-
scale transitions that are commonly neglected?

It is often an accumulation of small transitions that
lead to the large changes we see in the archaeological
record of hominid behavior and biocultural evolution
(Kuhn, 2006). This chapter focuses on a small-scale
transition: the “transition” from the middle Upper
Paleolithic (MUP) to late Upper Paleolithic (LUP)
in south-central Siberia. The MUP to LUP transition
is a much less known, but not any less significant,
transition that occurred in the evolution of modern
human behavior, allowing modern humans to
successfully spread into the periglacial regions of the
North (Straus, 1995; Goebel, 1999, 2002).

Modern Human Dispersal
into Northern Asia

Modern humans dispersed into temperate regions
of the globe such as Australia and Europe rather
rapidly (Gamble, 1994; Klein, 2000; Lahr and Foley,
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1994); however, their expansion into empty, perigla-
cial regions of northern Eurasia may have been an
episodic process, taking tens of thousands of years
(Goebel, 1999). Upper Paleolithic settlement of
northern landscapes was constrained by extreme
environmental challenges that required the develop-
ment of complex technological and behavioral adap-
tations (Binford, 1990; Hoffecker, 2002; Oswalt,
1987). Today, the Arctic extends south to latitudes
between 70°N and 60°N (Krupnik, 1993; Young,
1989); however, during the late Pleistocene, arctic
conditions extended much further to the south—as
far as 50°N (Velichko, 1984; Vorob’eva and
Medvedev, 1984; Zykina, 1999, 2003). The climate
across northern Eurasia during the late Pleistocene
would have been extremely continental and cold,
producing a Holarctic (often treeless) biome that sus-
tained large herbivorous faunal populations; a biome
often referred to as steppe-tundra (Vereshchagin and
Baryshnikov, 1982; Yurtsev, 1982) or mammoth
steppe (Guthrie, 2001) (Fig. 1). Consequently, the
dispersal of modern humans into the mammoth
steppe was a significant event in our past—one invol-
ving important changes in technology and behavior.

What We Know About the MUP
and LUP in Siberia

Hundreds of archaeological sites with Paleolithic
cultural occupations are known in Siberia. Many
sites are not dated by absolute techniques, but are
assigned to the Paleolithic based -either on

stratigraphic contexts and/or typological compari-
sons (e.g., Abramova et al., 1991; Astakhov, 1986).
Of these, at least 100 sites have been dated by radio-
metric methods (Vasil’ev et al., 2002), and most are
situated along major river drainages and occur
south of 55°N latitude (Fig. 2).

Although several sites reported to have Lower
Paleolithic artifacts have been offered as evidence
for initial human populations in Siberia (Astakhov,
1986; Chlachula, 2001; Drozdov et al., 1990, 1992,
1999; Mochanov, 1988, 1993; Okladnikhov, 1972;
Okladnikhov and Pospelova, 1982; Okladnikhov and
Ragozin, 1984; Waters et al., 1997, 1999), the ear-
liest unequivocal evidence comes from a handful of
southern Middle Paleolithic sites dating from about
125,000 to 50,000 years ago, and located in rela-
tively temperate regions (Abramova, 1984; Goebel,
1999; Powers, 1973). Based on lithic typology, these
sites likely represent a far eastern incursion into the
area by Neanderthals (Astakhov, 1990; Dere-
vianko, 1998; Derevianko and Markin, 1990; Goe-
bel, 1993; Goebel et al., 1993; Vasil’ev, 2001).

Southern Siberia was first settled by anatomi-
cally modern human populations, represented by
early Upper Paleolithic industries, as early as
46,000 calendar years before present (cal) BP
(Bazarov et al., 1982; Dolukhanov et al., 2002;
Goebel, 1993, 1999, 2004a; Goebel and Aksenov,
1995; Goebel et al., 1993; Lbova, 1996; Muratov
et al., 1982). Similar to earlier hominids, early
modern humans do not seem to have penetrated
subarctic Siberia. Modern human settlement of
the subarctic did not transpire until about

Fig. 1 Map of R. Dale
Guthrie’s mammoth steppe
(after Guthrie, 1990)
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Fig. 2 Map of Siberia with locations of major paleolithic sites

33,000 cal BP, when MUP hunter-gatherers may
have spread as far north as 71°N, as evidenced by
the Yana RHS Upper Paleolithic site (Pitulko
et al., 2004).

The MUP occupation of Siberia lasted for about
9,000-10,000 years (33,000-24,000 cal BP), and is
represented by typical Upper Paleolithic technologies
broadly similar to those found in other regions of
Eurasia during this time period (Goebel, 1999;
Vasil’ev, 1993, 2000). MUP technologies are char-
acterized by flake and blade' production on fine-
grained silicate raw materials (or toolstones) (Fig. 3).
Blade size is variable, with small blades or bladelets

! MUP blade cores are typically of the informally produced,
“flat-faced” blade core variety noted in early Upper Paleo-
lithic sites of Siberia (Goebel, 1993). Only when they are
heavily reduced do they take-on a subprismatic shape.

being most common. Although formal microblade®
technologies appear to be absent (Abramova, 1989;
Goebel, 1999, 2002), some have argued that they
were actually incipient in the MUP (Derevianko,
1998; Kuzmin and Keates, 2005a, b; Kuzmin and
Orlova, 1998; Lisitsyn, 2000). Secondary reduction
is characterized by unifacial, bifacial, and burin
technologies, and tool forms include end scrapers,
side scrapers, bifaces,’ gravers, burins, and retouched

2 Microblades are defined as very standardized, miniature
blades measuring 8 mm or less in width and less than
20 mm in length with the width maintained along the entire
length of the blade. Also, these are detached from specially
prepared microblade cores (Abramova, 1971, 1979b; Ander-
son, 1970; Markin, 1986).

3 Bifaces in MUP and LUP assemblages were not hand-axes.
MUP bifaces may have been choppers, knives, or scrapers.
LUP bifaces could have been projectile points, knives, scra-
pers, or wedge-shaped core performs.
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A. Middle Upper Paleolithic

B. Late Upper Paleolithic

Fig. 3 Middle Upper Paleolithic (A) artifacts: flat-faced
blade core (A.1); bladelet core (A.2); end scrapers (A.3-4);
retouched bladelets (A.5-7); burins (A.8-9); notch (A.10);
retouched blade (A.11); gravers (A.12-13); retouched blade-
like flake (A.14); side scraper (A.15); bone point (A.16); ivory
figurines (A.17-18: birds, A.19: Venus). A.1-4, A.9-10, A.15:
Sabanikha (Enisei River); A.5-8, A.11-14: Afanas’eva Gora
(Enisei River); A.17-19 Mal’ta (Angara River). (A.1-15
drawn by author; A.16 redrawn from Lisitsyn, 2000; A.17—
19 redrawn from Abramova, 1995). Late Upper Paleolithic
(B) artifacts: subprismatic blade core (B.1); wedge-shaped

blades and flakes. Osseous tools (e.g., awls, needles)
and nonutilitarian artifacts (e.g., beads, figurines) are
common. Faunal assemblages primarily include
mammoth, reindeer, woolly rhinoceros, bison, horse,
red deer, hare, wolverine, fox, and birds (Ermolova,
1978; Vasil’ev, 2003b). Large semisubterrancan dwell-
ings (often slab-lined with storage pits and hearths)
were constructed, and a wide variety of site types are
reported (Abramova, 1989, 1995; Abramova et al.,
1991; Bokarev and Martynovich, 1992; Ermolova,
1978; Medvedev, 1982; Vasil’ev, 2000, 2003a).
During the Last Glacial Maximum (LGM),
roughly 23,500-19,000 cal BP (Bowen et al., 2002;

microblade core (B.2); tortsovyi microblade core (B.3),
retouched microblade mid-sections (B.4-5); burins (B.6-7);
gravers (B.8-9); side scrapers (B.10-11); end scrapers (B.12—
13); slotted ivory point with intact microblade mid-section
(B.14); ivory bdton de commandement (B.15). B.1-3, B.6-8,
B.10-13: Kokorevo-1 (Enisei River); B.4-5: Kokorevo-2
(Enisei River); B.9: Kokorevo-3 (Enisei River); B.14-15:
Listvenka (Enisei River). (B.1, B.6-8, B.10-13 redrawn
from Abramova, 1979b; B.2-5 drawn by author; B.9 redrawn
from Abramova, 1979a; B.14-15 redrawn from Akimova,
et al. 2005)

Owen et al., 2002; Yokoyama et al., 2000), large ice
sheets expanded across northwestern Eurasia, cli-
matic conditions were extremely harsh, and large
mammal populations declined (Guthrie, 2003;
Svendsen et al., 2004). Sites dating to this time are
rare in Siberia and central Asia (Davis, 1998; Davis
and Ranov, 1999; Dolukhanov et al., 2002; Goebel,
1999; Graf, 2005; Surovell et al., 2005), suggesting
possible abandonment of the north by humans
(Fig. 4). This idea has been rejected by some who
argue that site density decline could be the result of
sampling biases and postdepositional processes,
and sufficient evidence indicates sustained settlement
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of Siberia during the LGM (Barton et al., 2007;
Kuzmin and Keates, 2005a, b; Kuzmin and Orlova,
1998; Surovell and Brantingham, 2007; Vasil’ev
et al., 2002).

As climate ameliorated following the LGM,
LUP sites and associated technologies emerged in
southern Siberia and soon after appeared north
and east in arctic Siberia and Alaska by
14,000 cal BP (Dolukhanov et al., 2002; Goebel,
1999; Hoffecker and Elias, 2007; Vasil’ev et al.,
2002; Yesner, 2001). LUP tool stones are predo-
minantly fine-grained silicates, and primary reduc-
tion is typified by bifacial wedge-shaped and zort-
sovyi* microblade core technologies as well as

* The closest English approximation of the Russian term
“tortsovyi” is “end.” Tortsovyi microblade cores are pro-
duced on flakes, sometimes cobbles, in which microblades
are detached from the ends or margins of the flake or cobble
(Abramova, 1979b). In contrast, wedge-shaped microblade
cores begin as bifaces.

blade and flake core technologies (Fig. 3). Micro-
blades are exceedingly standardized, measuring
5-8 mm wide (Abramova, 1971; Anderson, 1970;
Markin, 1986). Secondary reduction is character-
ized by unifacial, burin, and bifacial technologies.
Common tool forms are transverse burins, large
side scrapers, small end scrapers, gravers,
retouched microblades, retouched blades, and
retouched flakes. Osseous implements consist of
slotted points and knives inset with microblade
midsections (Abramova et al., 1991), and beads
and pendants are typical nonutilitarian artifacts.
Faunal remains include reindeer, red deer, bison,
mammoth, roe deer, argali sheep, wolf or dog,
hare, fox, and birds (Ermolova, 1978; Vasil’ev,
2003b). Single mammal species often dominate
faunal assemblages (Goebel, 1999). Dwellings,
when present, are ephemeral, containing a central
hearth with few lithic and faunal remains (Vasil’ev,
2003a). Sites typically occur on low terraces near
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rivers and lack interassemblage variability (Abra-
mova, 1979a, b; Abramova et al., 1991; Dere-
vianko, 1998; Ermolova, 1978; Petrin, 1986;
Vasil’ev 1992).

The MUP to LUP Transition in Siberia:
Lingering Issues

Archaeologically, the transition from MUP to LUP
in Siberia is most characteristically distinguished
by the addition of microblade technologies to the
tool-making repertoire. Typically, the transition is
viewed as a gradual process with in-place develop-
ment of microblades directly from Siberian MUP
blade technology (Derevianko, 1998; Lisitsyn,
2000). In contrast, Goebel (1999, 2002) has viewed
the transition as abrupt, resulting from the sudden
appearance of microblades after a hiatus in cultural
occupation (Goebel, 1999, 2002). This disagreement
seems to center on differing ways researchers
explain technological change in prehistory and the
problematic dating of several MUP and LUP
cultural occupations.

Microblade Emergence and Technological
Change

Since early Soviet times and the inclusion of Marxist
thought in socio-economic studies, Russian archae-
ology has been considered a historical science with
archacologists explaining cultural change as the
result of in-situ evolution of one cultural phenom-
enon into another (Davis, 1983; Gellner, 1980).
Archacological technologies have deep-seated ori-
gins within previous technologies in an area. There-
fore, microblades emerged slowly from in-situ
microlithization of blade technology of the MUP
(Artem’ev, 2003; Derevianko, 1998; Derevianko
et al.,, 2003; Lisitsyn, 2000; Mochanov, 1977,
Vasil’ev, 1996).

Although specific definitions of microblade core
reduction techniques are available in the literature
(Abramova, 1979b; Anderson, 1970; Artem’ev, 1999;
Bleed, 2002; Flenniken, 1987; Kobayashi, 1970;
Markin, 1986), many studies ignore these exact

definitions and assign exhausted subprismatic cores
and associated bladelets as “microcores” and “micro-
blades” (Derevianko et al., 2003; Lisitsyn, 2000,
1987; Vasil’ev, 1996). A direct link is assumed
between the increased use of small blades in MUP
sites and use of the formal microblade technologies
of the LUP. Therefore, MUP bladelet technologies
are regularly suggested as the progenitors of wedge-
shaped and tortsovyi microblade technologies (Aki-
mova et al., 2003; Artem’ev, 2003; Lisitsyn, 2000;
Vasil’ev, 1996). If this was the case, then why did
LUP flint-knappers continue to produce small blades
after microblade technologies were invented? Surely
small blade cores and bladelets could have resulted
from cores with relatively long use-lives and may
have nothing to do with the appearance of micro-
blades. Goebel (1999, 2002) contends that the specia-
lized wedge-shaped and fortsovyi microblade cores
and associated composite microblade tools of the
LUP may actually have roots outside of Siberia.

Timing of Microblade Emergence and LGM
Abandonment

The exact timing of microblade emergence is riddled
with several problems. Not only are there disagree-
ments about what microblades represent, but pro-
blematic dating of sites has further muddied the
waters. If the transition from the MUP to LUP
entailed gradual emergence and incorporation of
microblades into pre-existing Siberian Upper Paleo-
lithic toolkits, then there should be overlap in time
between the two techno-complexes. In contrast, if
the transition was abrupt and microblade technol-
ogy was novel to Siberian LUP toolkits, then there
should be a chronological gap between MUP and
LUP sites.

Goebel (2002) proposed a chronological gap and
abrupt transition of the MUP to LUP, pointing
mainly to the equivocal nature of dates reportedly
spanning the LGM. Goebel (1999, 2002) suggests
MUP human populations dwindled to archaeologi-
cally invisible levels during the LGM because the
Siberian landscape lacked crucial fuel supplies
necessary for human survival. Similarly, other tree-
less Asian biomes may also have been devoid of
humans during this harsh climatic event (Davis
and Ranov, 1999).
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Recent work investigating the latest Pleistocene
human colonization of the high Tibetan Plateau and
the potential use of yak dung as an alternative fuel
source suggests the amount of dung needed to sur-
vive may not have been available until human pas-
toralists domesticated the yak (Brantingham et al.,
2007; Madsen et al., 2006; Rhode et al., 2007).
Therefore, dung may have been an unreliable fuel
source during the LGM since large mammal num-
bers were low at this time. In Goebel’s (1999, 2002)
scheme, humans recolonized Siberia after the LGM,
when large mammal populations and trees
increased and fuel resources were more readily
available. This recolonization event is recognized
by the post-LGM arrival of the LUP and associated
microblade technologies (Goebel, 1999, 2002,
2004b). Various analyses of the radiocarbon (*C)
data from Siberia have been found to support his
interpretation (Dolukhanov et al., 2002; Graf, 2005;
Surovell et al., 2005).

In contrast, Kuzmin and Keates (2005a, b; Vasi-
I’ev et al., 2002) argue that several sites date to the
LGM, and abandonment did not occur. Such sites
include the MUP cultural layers from Tomsk and
Shestakovo (Cultural Layer 17) in the Ob’ River
region, Tarachikha, Shlenka, and Ui-1 (Cultural
Layer 2) in the Enisei River region, Ust” Kova and
Mal’ta in the Angara River region and LUP layers
from Mogochino-1 and Shikaevka-2 in the Ob’,
Novoselovo-6 in the Enisei, Krasnyi Iar-1 in the
Angara, Studenoe-2 in the Transbaikal region,
Mamakan-2 and Tesa in upper Lena River drai-
nage, and Ikhine-2 and Verkhne Troitskaia in laku-
tia. Each case is problematic; either the age is based
on a single date from a cultural occupation, the
geologic context of the date is questionable, or the
date is incongruent with other associated '*C deter-
minations from the site. Pettitt et al. (2003) have
warned against these various problems, arguing
that archaeologists should consider such '*C age
determinations unreliable.

Keeping Pettitt et al.’s (2003) concerns in mind,
the only compelling LGM-aged '*C date comes
from the Mal’ta burial: 19,880 £ 160 (OxA-7129)
BP (Richards et al., 2001). Although it does not
overlap with other dates from the site (Medvedev
et al., 1996), it is a direct age determination on
human bone and, as reported, seems to have
resulted from a properly pretreated sample

(Richards et al., 2001). More dates will confirm
the reliability of this age determination, but as it
stands, this direct date on human remains suggests
MUP peoples may have lingered in the Angara
River valley until the very beginning of the LGM
at about 24,000 cal BP. Even if this Mal’ta date can
be replicated, it does not suggest a direct tie to the
LUP sites that seem to post-date the LGM. Clearly,
we need to better understand the age and character
of the first microblade technologies in Siberia, and
studies testing chronological gaps and technological
differences need to be undertaken on a site-by-site
and region-by-region basis.

The above interpretations have been largely
based on the development of chronologies and
typologies (Abramova et al., 1991; Akimova et al.,
2005; Derevianko, 1998). Recently, a few attempts
have focused on reconstructing Upper Paleolithic
hunter-gatherer behaviors that generated site
assemblages (Goebel, 2002, 2004a; Vasil’ev, 1996),
but most of these are limited to literature reviews
(Goebel, 1999, 2004b; Vasil’ev, 1992, 1993, 2000).
Considerations of MUP and LUP hunter-gatherer
ecology and adaptive responses are largely lacking.
As a result, the questions addressed above remain
unanswered.

In this chapter, I take a first step in addressing
the emergence of microblades and abandonment
issues by comparing blade and microblade technol-
ogies of the MUP and LUP from one region—the
Enisei River in south-central Siberia. By doing so, I
characterize the nature of the transition in this
region to explain how it relates to the colonization
of the Siberian mammoth steppe.

Enisei River-Front Property: Sites
and Lithic Assemblages

Sites considered here are located along the Enisei
River between the city of Krasnoiarsk to the
north and the small village of Maina to the
south (Fig. 5). For several reasons, this region
provides an interesting laboratory for pursuing
the MUP to LUP transition. First, the area has
witnessed intensive archacological fieldwork dur-
ing the past century, providing several Upper
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Fig. 5 Site location map.
MUP sites: (1) Kurtak-4,
Kurtak-5; (2) Afanas’eva
Gora; (3) Sabanikha; (4)
Ui-1. LUP sites: (5)
Afontova Gora-2, Afontova
Gora-3; (6) Novoselovo-7;
(7) Kokorevo-1, Kokorev-2

[ ] <eoom
[7] s00-1500 m
B >is00m

0 100

A
N

200 km

Paleolithic sites clustered in a single region. Sec-
ond, several artifact assemblages are relatively
large, and from well-documented and buried con-
texts. Finally, the Enisei River valley has also
been the focus of much paleoecological work,
providing a place where paleoenvironments can
be reconstructed for large parts of the last
glacial cycle (e.g., Frechen et al., 2005; Haesaerts
et al.,, 2005; Nemchinov et al., 1999; Tseitlin,

1979; Zander et al., 2003). Chronological consid-
erations and lithic analysis presented in this chap-
ter come from five MUP and five LUP sites
briefly discussed below.

Studied materials came from MUP and LUP
cultural layers from sites positioned in loess or flu-
vial deposits of river terraces along the Enisei River
(Table 1). Artifact distributions and features are
generally well-documented for these sites, and all
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Table 1 Assemblage data for MUP and LUP sites

Cultural Lithic assemblage samples

Site; latitude  layer Dates™® Debitage Cores Tools Total References

MUP

Sabanikha; Main 26,950-21,940 '“C BP 1,218 69 357 1,644  Lisitsyn (2000)
54°35'N 31,500-26,500— cal BP

Kurtak-4; 1 26,230-23,070 “C BP 1,163 84 44 1,291  Lisitsyn (2000), Svezhentsev
55°10'N 31,000-27,600 cal BP et al. (1992) and Drozdov

et al. (1990)

Kurtak-5; Main 26,000-23,000 '“C BP 4 8 51 63  Lisitsyn (2000)
55°10'N 31,000-27,500 cal BP

Ui-1; 2 23,890-16,520 '“C BP 1,247 75 173 1,495  Vasil’ev (1996) and Vasil’ev
52°58'N 28,800-19,600 cal BP et al. (2005)

Afanas’eva Main >20,000 '“C BP 1,209 51 205 1,465  Lisitsyn (2000)

Gora; >24,000 cal BP
54°40' N

LUP

Novoselovo-  Main 16,200-13,900 “C BP 1,245 84 133 1,462  Abramova (1979b) and
7; 55°00'N 19,500-15,500 cal BP Lisitsyn (1996)

Afontova C, 21,500-20,300 '*C BP 15 16 62 93 Tseitlin (1979), Astakhov
Gora-2; 26,000-24,400 cal BP (1999) and Abramova et al.
56°00'N (1991)

Afontova 2 16,000-13,500 '“C CP 179 188 420 787  Astakhov (1999)

Gora-3; 19,000-15,300 cal BP
56°00'N

Kokorevo-1; 2-3 16,400-12,400 '“C BP 1,190 75 158 1,423 Svezhentsev et al. (1992),
54°56'N 19,500-14,300 cal BP Abramova (1979a) and

Abramova et al. (1991)
Kokorevo-2;  Main 13,530-11,890 '“C BP 1,300 112 286 1,698 6,1

54°56'N

16,300-13,800 cal BP

# Radiocarbon ages are given at 2-¢. These were calibrated using the Calib 5.0.1 (Intcal04 Curve) program (Reimer et al., 2004)
for dates <21,300 '*C BP and CalPal-Online (Calpal 2005 SFCP Curve) (Danzeglocke et al., 2005) for dates >21,300 '“C BP.
® No radiocarbon dates have been reported for Afanas’eva Gora and Afontova Gora-3. Ages for these sites are based on
correlation with radiocarbon-dated sites in similar stratigraphic situations.

Table 2 AMS radiocarbon samples and ages

Provenience (cultural Lab
Site layer; excavation square) number Material e F Value Age estimate
Sabanikha CL AA-68665  Bulk Charcoal -22.5 0.0368+£0.0011 26,520 + 250
(Picea/Larix)
Sabanikha CL AA-68666  Bulk Charcoal -24.4 0.0395£0.0012 25,960 + 240
(Picea/Larix)
Sabanikha CL AA-68667  Bulk Charcoal -24.0 0.0410£0.0013 25,660 + 250
(Picea/Larix)
Kurtak-4 Upper CL; K28-30/L28-29 AA-68668  Hearth Charcoal -23.7 0.0315+0.0012 27,770 £ 310
(Picea)
Kurtak-4 Upper CL; K28-30/L28-29 AA-68669  Hearth Charcoal -23.6 0.0436£0.0015 25,160 £ 280
(Picea)
Kurtak-4 Upper CL; K28-30/L28-29 AA-68670  Hearth Charcoal -24.8 0.1099+0.0016 17,740 £ 120
(Picea)
Novoselovo-7  CL; AS AA-68674  Bone -19.3 0.1794£0.0032 13,800 + 140
Novoselovo-7 CL; A4 AA-68672 Bone -18.3 0.1868+0.0032 13,480 + 140
Afontova C3; D2 AA-68663  Dispersed Charcoal -25.4 0.1757£0.0017 13,970 £ 80
Gora-2 (Salix/Calluna)
Afontova C3; D2 AA-68664  Dispersed Charcoal -25.0 0.1778+0.0018 13,870 £ 80
Gora-2 (Salix/Calluna)
Afontova C3; D1 AA-68662  Dispersed Charocal -24.6 0.2168+0.0021 12,280 £ 80
Gora-2 (Salix| Populus)
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sites have yielded rich sets of faunal remains. MUP
materials came from the sites of Sabanikha, Kur-
tak-4, Kurtak-5, Ui-1, and Afanas’eva Gora, and
reportedly date from about 31,500-19,600 cal BP.
LUP materials reportedly span from about 24,400—
14,000 cal BP and include assemblages from the
sites of Novoselovo-7, Afontova Gora-2, Afontova
Gora-3, Kokorevo-1, and Kokorevo-2 (Abramova,
1979a, b; Astakhov, 1999; Lisitsyn, 2000; Vasil’ev,
1996).

The Transition

The spread of modern humans into subarctic and
arctic Siberia and the transition from the MUP to
LUP are considered by addressing both the timing
of these techno-complexes and the technological
changes associated with them. Charcoal and bone
samples were gathered from curated collections
and submitted for AMS '*C dating to aid in devel-
oping a firmer understanding of the timing of
MUP and LUP industries in the Enisei River
region. Lithic assemblages were analyzed to
inform on the technological changes from the
MUP to LUP and, ultimately, help define the
behaviors that produced these techno-complexes,
such as the way in which MUP and LUP foragers®
were provisioning and organizing themselves on
the landscape.

Chronology

To assess whether a chronological gap exists between
the MUP and LUP, both previously published and
new '“C dates obtained from the sites discussed above
were evaluated using several criteria to “clean-up”
equivocal *C age estimates. The set of criteria I used
are discussed in more detail elsewhere (Graf, 2008),
but they are based primarily on Pettitt et al. (2003)
with added consideration of specific stratigraphic and
paleoecological contexts from each site. Any '"*C ages
deemed reliable were retained to establish a

> In this essay I use the term “forager” as a synonym for hunter-gatherer.

chronology of occupation. Following evaluation,
multiple '*C assays from the same cultural layer
were averaged by calculating a pooled mean to deter-
mine the age of a cultural occupation. Next, the '*C
age ranges for each “occupation” were converted to
calendar years using the Calib 5.0.1 (INTCALO4
curve) program for dates <21,300 '*C BP and Cal-
Pal-online (2007 H curve) for dates >21,300 '“C BP
(Danzeglocke et al., 2007; Reimer et al., 2004).

A total of 49 C age estimates are reported for
the sites studied here (Fig. 6). Of these, 11 are new
AMS determinations obtained at the NSF-Arizona
AMS facility in Tucson, Arizona and recently
reported in Graf (2008) (Table 1). Figure 6 shows
several noticeably problematic '*C estimates that
cannot reliably date the age of these sites, ranging
from incredibly large standard deviations to the
abundance of outliers. After carefully considering
every date, 16 dates were found to be unreliable. For
instance, some of these dates did not overlap with
others from the same cultural layer at 2-¢ and could
be discounted based on questionable geological
contexts. Other dates had 1-¢ errors of >1,000 '*C
years, and therefore 2-o age ranges of >4,000 *C
years, making them meaningless in establishing a
chronology. Figure 7 presents the reliable '*C dates
remaining after evaluation.

Cultural occupation ages were identified by calcu-
lating pooled means of '*C age estimates for each
cultural layer that overlapped at 2-¢. Dates that did
not overlap at 2-g, but cannot comfortably be
rejected, are shown with a singe bar that encom-
passes the entire age range possible. Figure 8 presents
a new chronological curve in both '*C and calendar
years for these cultural occupations. None of these
Enisei River sites unequivocally date to the LGM.

Technological Organization

One very productive means of understanding Paleo-
lithic behavior is the study of the organization
of lithic technologies and provisioning strategies
(Binford, 1979; Kuhn, 1995; Nelson, 1991; Torrence,
1983). In this study, I reconstruct MUP and LUP
technological organization and provisioning to
explain similarities and differences in land-use orga-
nization. Hunter-gathers use their technologies to
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extract food resources from the landscape; there-
fore, distributions of potential food resources
guide hunter-gatherer foraging and land-use
(Binford, 1980, 2001; Kelly, 1995). The decision to
select alternative land-use strategies will influence
foragers’ chances in effectively acquiring food
resources. The strategies used to exploit both lithic
and faunal landscapes and allow hunter-gatherers
to be consistently supplied or provisioned with
resources are complementary (Binford, 1979).
Therefore, the reconstruction of lithic provisioning
strategies can inform on hunter-gatherer foraging
and land-use (Kuhn, 1995).

With regard to technological provisioning, the
hands-on time expended in manufacturing stone

tools may not have been as important to hunter-
gatherers’ schedules as the actual time and energy
spent directly procuring lithic raw materials. To
some extent, hunter-gatherers have to plan for
future exigencies by provisioning themselves with
essential raw materials and stone implements
needed in food acquisition and processing. There-
fore, ensuring that lithic resources are always avail-
able, no matter the circumstances, is extremely
important. Technological provisioning, as sug-
gested by Kuhn (1995), can come in two basic
forms—provisioning individuals and provisioning
places.

Highly mobile foraging groups need to plan for
future demands by supplying individuals with
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ready-to-use tools and light-weight cores. When on
the move, predicting distance to toolstone sources
and maintaining tools are challenges that must be
anticipated. In situations where hunter-gatherers
provision individuals, an optimal use of artifacts
per weight is ideal, especially since carrying costs
of heavy artifacts would be too great for mobile
foragers (Kelly, 1988; Kuhn, 1995, 1992). Under
these circumstances, a provisioning-individuals
strategy minimizes the risk of not being prepared
for the next hunting and/or processing opportunity,
since lithic resource procurement is either unknown
or distant.

Archaeologically, the more mobile groups are,
the more we would expect to find them provisioning
individuals with highly formalized toolkits. Tool-
stone procurement should be of both local and
nonlocal toolstones. Core technologies should be
formalized, prepared, and capable of withstanding
long use-lives. Cores should have been highly stan-
dardized to ensure the tool-maker could always
predict the outcome of production and mainte-
nance. Further, cores should be lightweight for
long-distance transport. Tool production should
be geared toward the manufacture of formal imple-
ments because these can be made in advance of use
and intensively curated or economized. Mobile for-
agers need to maintain a ready supply of tools or
raw material at all times (Kelly, 1988, 1995, 1996,
2001; Kuhn, 1995; Odell, 1996; Parry and Kelly,
1987).

A hunter-gatherer group that consistently resides
in one place or repeatedly revisits that place does
not necessarily need to plan for future lithic
resource shortfalls. This kind of hunter-gatherer
can afford to provision each place of occupation
(e.g., residential base, extraction location) with
lithic raw material because future needs can be
more effectively predicted. Such hunter-gatherers
are more familiar with local resources, they can
provision places with necessary toolstones by stor-
ing lithic resources acquired via logistical forays or
by positioning site locations at high-quality raw
material resource locations. Therefore, the strategy
of provisioning places typifies less mobile hunter-
gatherers (Kuhn, 1992, 1993, 1995).

Several aspects of the lithic artifact record can be
expected from hunter-gatherers who were provi-
sioning places. Toolstone procurement should be

predominantly local with some relatively nonlocal
resources obtained while foragers are out on logis-
tical forays. Core technologies should be informal
and unstandardized. Further, since transport of
cores is highly unlikely, cores should be relatively
heavy, since there would be no need for light-weight
core technologies. Tool production should be
geared toward manufacture of informal implements
because there is no need to make tools in advance of
use. Tool use-life should be relatively short with
tools discarded while theoretically still usable
(Kelly, 1988, 1995, 2001; Kuhn, 1995; Odell, 1996;
Parry and Kelly, 1987).

This paper presents preliminary data on tool-
stone procurement and primary and secondary
reduction technologies in an effort to reconstruct
Siberian Upper Paleolithic technological organiza-
tion and provisioning strategies. Lithic variables
include (1) frequency of raw material, (2) frequency
of secondary or alluvial cobble cortex, (3) frequency
of informal cores, (4) frequency of primary reduc-
tion technology types, (5) comparison of blade and
microblade widths, (6) frequency of tool production
types, and (7) frequency of formal tools.

Toolstone Procurement

The lithic landscape of most of Siberia is not well-
known, and unfortunately this is also case for the
Enisei River region. Few geological surveys have
been conducted, and the surface geology is nearly
unknown via publication (but see Malkovets et al.,
2003). Fine-grained lithic raw materials, especially
cryptocrystalline silicates (CCS) and quartzites
(Qzite), are readily available in river cobble form
along the Enisei and its many tributaries (Elena
Akimova, 2004, personal communication).
Undoubtedly, we are limited in what we can say
about the distances that toolstones traveled after
being procured. Nevertheless, some information
regarding their procurement can be gleaned from
the data by investigating variables such as frequen-
cies of raw materials and cortex types present in the
assemblages.

A comparison of raw material frequencies
from both sets of assemblages (Fig. 9) indicates
that MUP and LUP flint-knappers were regularly
procuring and utilizing relatively high-quality
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Fig. 9 A comparison of MUP and LUP toolstone procurement: a) mean raw-material frequencies, b) mean secondary-cortex
frequencies. Circles represent individual assemblage frequencies

toolstones such as CCS, quartzite, meta-siltstone
(MS), and fine-grained volcanic (FGV) materials
in similar frequencies. Other lower quality tool-
stones (e.g., quartz, granite, diorite, sandstone)
were procured much less frequently. Likewise,
both techno-complexes do not vary in the
frequencies of secondary cortex on artifacts.
Overwhelmingly, secondary cortex is present on
these artifacts, suggesting many local toolstones
were being procured and consumed at all of the
sites. These data indicate that both MUP and LUP
sites served as retooling locations for high-quality
toolstones.

Primary Reduction

Comparing MUP and LUP primary reduction,
there are several differences (Fig. 10). The obvious
difference between the two techno-complexes is the
lack of microblade reduction technologies in the
MUP. Microblade reduction technologies employed
during the LUP include the manufacture of highly
formalized, bifacial, wedge-shaped cores, as well as
tortsovyi microblade cores.

Examination of the number of formal versus
informal cores indicates LUP formal core produc-
tion was much higher—nearly 40%, compared with
about 22% for the MUP. Formal cores are those
prepared before use and include blade, bladelet,

and microblade cores; whereas informal cores are
unprepared assayed cobbles, flake cores, and bipo-
lar cores.® Individual assemblage frequencies show
that LUP assemblages have much less variation in
the frequency of formal core production than the
MUP, possibly suggesting more standardization in
core production than in the MUP.

To further consider blade versus microblade
standardization, blade and microblade width mea-
surements are compared (Fig. 11). Variability
within MUP blades and LUP blades and between
MUP and LUP blades is considerably high, while
variability within microblades is extremely low.
Therefore, LUP microblade standardization is sig-
nificantly higher than either MUP or LUP blade
standardization. Another interesting pattern is
that most blades in the later MUP assemblages
(Ui-1 and Afanas’eva Gora) are smaller than
those in the more ancient Sabanikha assemblage,
though large blades were still being produced at
these later sites. These data indicate that blade
cores were more intensively reduced, possibly to
near-exhaustion at the sites of Ui-l and
Afanas’eva Gora.

Overall, primary reduction during the LUP was
more formalized, standardized, and economized

® Bipolar cores were produced by percussor on anvil
technique.



Modern Human Colonization of the Siberian Mammoth Steppe 493

a

Primary Reduction Technology_Types . i
Primary Reduction

b.
Formal Core Frequency
@© @
© o
Ka /" oKz oAG2 . 30 40 50
1] 10 20 30 40 _5:-. 60 7o a0 a0 Frequency (%)
PERCENT MICROBLADE TECHNOLOGY

Fig. 10 A comparison of MUP and LUP primary reduction:  technologies by assemblage; b) mean formal core frequencies.
a) relative frequencies of flake, blade, and microblade Circles indicate individual assemblage frequencies

Blades Microblades
60.004 . —
o
.
3
50.004 °
.
o
40,004 : * -
s
- 4 i
5 y i .
£ N
£ 30.004 °
=
o

: ) 535 s 3 &
z

&
N S b _"(4,_1 %, 1’% *%& ", v,% % +Wo 4.040
K % Mot Y o SN R N W, e v i, W
i '?,’Qq; e, ""q’% - ‘e B, ’;oo%u ' "‘%g @0, T,
Techno-Complexes MUP Assemblages LUP Assemblages LUP Assemblages

Fig. 11 MUP and LUP blade (width) standardization. Com- are made for MUP macroblades, LUP macroblades, and
parisons between the techno-complexes are made for macro- LUP microblades. Boxplots show medians, lower quartiles,
blades only, and comparisons within the techno-complexes upper quartiles, and outliers for each sample’s width



494

K.E. Graf

than in the MUP. The use of highly formalized micro-
blade cores was a time-intensive proposition that took
several steps in preparation and maintenance com-
pared with other core types. Nevertheless, their pro-
ducts—microblades—added a whole new dimension
to the already existing primary reduction techniques
previously available to Upper Paleolithic hunter-gath-
erers, by maximizing the number of cutting edges
from small transportable microblade cores.

Secondary Reduction

An initial look at the manufacture of tools indicates
there are clear differences between MUP and LUP
assemblages. Considering the three major tool
production types—unifacial, bifacial, and burin
(Fig. 12)—more bifaces and burins were produced
during the LUP than the MUP, while more unifaces
were produced during the MUP. Bifaces are more
formal tool types than most unifaces, lending
themselves to maintainability and portability (Kelly,
1988). Burins were likely used in slotting osseous
points that were then inserted with microblade
midsections (Guthrie, 1983a, b), explaining their pri-
mary place as a component of this formalized LUP
tool industry. A consideration of formal versus

informal tool frequencies shows that more formal
tools were produced in LUP (64%) than MUP
(43%) assemblages. Formal tools include bifaces,
side scrapers, end scrapers, combination tools, multi-
ple spurred gravers, and burins. Informal tools
include retouched flakes, retouched blades, single-
spurred gravers, notches, denticulates, and unifacial
knives. Individual assemblage frequencies are more
varied for the MUP than LUP, indicating that dur-
ing the LUP more formal tools were consistently
produced compared to the MUP. Therefore, MUP
tool production was relatively informal and expedi-
ent. In contrast, LUP tool production was formal,
and highly curatable tools such as bifaces, burins,
and combination tools were produced more
regularly.

Discussion

The goal of this chapter is to characterize the nature of
the MUP to LUP transition in Siberia and to under-
stand the spread of modern humans into the North.
Several sites from the Enisei River in south-central
Siberia were studied to address this goal. Previous
work in the Enisei region has provided several well-

70
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Fig. 12 A comparison of MUP and LUP secondary reduc-
tion: a) relative frequencies of unifaces, burins, and bifaces by

assemblage; b) mean formal tool frequencies. Circles indicate
individual assemblage frequencies
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documented Upper Paleolithic site assemblages,
making this region an excellent place to begin inves-
tigating modern human dispersals in Siberia.
Evaluation of the '*C dates from Enisei River
sites studied in this chapter indicates that none of
these cultural occupations unequivocally date to the
4,000 year period between about 24,800 and
20,700 cal BP. These preliminary data also point
to a possible chronological break in the region’s
archacological record between the MUP and LUP;
therefore, supporting a decline in human popula-
tions during the maximum of the last glacial cycle.
The lithic technological data indicate an abrupt
behavioral transition between the two techno-com-
plexes as well, with the lithic expectations for pro-
visioning place generally met by the MUP, and
those for provisioning individuals met by the LUP.
Toolstone procurement was very similar between
the MUP and LUP, with the majority of lithic raw
materials locally procured by the makers of both
techno-complexes. Three important conclusions can
be drawn from these similarities. First, local raw
materials, found in the form of river cobbles and
readily available at numerous sites along the Enisei
River, were selected by both MUP and LUP hunter-
gatherers. Second, raw material scarcity was not a
concern for either MUP or LUP flint-knappers, and
therefore it did not affect their technological deci-
sions. Finally, site locations were likely selected for
their toolstone richness and thus became retooling
locations during the MUP and LUP, regardless of
the provisioning strategies employed.
Hunter-gatherers’ provisioning place should not
care to conserve lithic raw materials by preparing
formal core technology, especially when high-quality
raw materials are plentiful. When staying at the same
place for long periods, or repeatedly visiting such
locations, there is no need to standardize core tech-
nologies. In such cases, primary reduction will be
expedient and informal. MUP hunter-gatherers of
the Enisei region were consistently producing large
amounts of expedient, informal primary reduction
technologies, and many artifacts were discarded in
still-usable condition. Also, the blade and bladelet
cores that were produced were highly variable and
not significantly standardized. In contrast, LUP for-
agers had added standardized, formal microblade
production to their range of primary reduction tech-
niques. Small, lightweight microblade cores could

have produced many linear cm of cutting edge
(Guthrie, 1983a) so that the microblades from a
single core provided mobile LUP hunter-gatherers
with more cutting-edge per unit weight than any
other primary reduction technique, including the
oft-touted maximum cutting-edge producer, the
biface (Flenniken, 1987; Guthrie, 1983a, b; Parry
and Kelly, 1987; Kelly, 1988). Likely, when LUP
flint-knappers utilized less-formalized core reduc-
tion technologies, they seclected these detached
pieces for use as either microblade cores blanks
or tool blanks. These data suggest LUP hunter-
gatherers were maximizing usable pieces within
their toolkits and provisioning individuals.

When hunter-gatherer provisioning is place-
oriented, secondary reduction strategies should be
informal and expedient, since there is no need to
make implements ready for transport between sites.
Tool production should focus on casual selection of
ready-to-use tool blanks with minimum prepara-
tion of the business end or edge so that the majority
of tools produced were informal such as lightly
retouched blades and flakes. MUP hunter-gatherers
produced higher quantities of informal than formal
tools, indicating no need for tool economization. In
contrast, tool production in LUP assemblages was
formalized. There are more formal than informal
tools, and microblade tool technology was
employed. Thus, tools were manufactured in antici-
pation of future use and were capable of being
repeatedly resharpened and economized. LUP hun-
ter-gatherers were likely provisioning individuals.

The formalization and standardization of both
primary and secondary reduction strategies indicate
LUP hunter-gatherers were mobile foragers who
provisioned individuals within the group. In con-
trast, the informal, nonstandardized, and expedient
nature of primary and secondary reduction strate-
gies of the MUP indicates these hunter-gatherers
were provisioning place and less mobile. Since high-
quality raw materials were readily available in the
form of river cobbles found at both MUP and LUP
sites, I must interpret these basic technological
differences between the two techno-complexes as
resulting from different human organizational stra-
tegies and not from the economization of scarce raw
materials by the LUP.

The technological patterns of MUP and LUP
assemblages were recognized throughout the MUP
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and LUP, respectively. Therefore, there seems to be
more variation in technological activities, organiza-
tion, and provisioning strategies between the two
techno-complexes than within each. I argue that
these changes were significant, indicating an abrupt
transition between the MUP and LUP.

Conclusion

During the Upper Paleolithic in south-central
Siberia, there was an abrupt transition, not just in
technologies employed by hunter-gatherers, but in
the organization of the people and the ways in
which they were utilizing the landscape. Numerous
settlements found between 51°N and 56°N across
Siberia, dating from about 32,000 to 24,000 cal BP
are evidenced by the presence of the MUP. From
what we know about these people, they seem to
have been utilizing local resources and various eco-
logical zones and landscapes and maintaining low
levels of mobility by provisioning place.

At about 24,000 cal BP, populations in south-
central Siberia dwindled to archaeologically unrec-
ognizable levels. Whether or not humans completely
disappeared from Siberia during the LGM is not
known; however, in the Enisei River basin popula-
tions seemed to have been quite low. Possibly during
this time Upper Paleolithic Asians pushed into more
temperate regions or refugia, where there may have
been continuous occupation spanning the LGM
(Izuho and Takahashi, 2005; Nakazawa et al., 2005).

With the end of the LGM, LUP foragers
re-entered Siberia, bringing a different land-use
strategy from that used during the MUP—one in
which people were provisioning individuals and
were highly mobile, likely moving their residences
more frequently than before. Technology had
altered to support these changes. Core and tool
technologies became more formal and standar-
dized. Highly flexible composite osseous and stone
projectile points and knives were manufactured at
this time. These implements would have been bene-
ficial in hunting large-range herd animals, such as
reindeer, that tended to occur in high frequencies in
the LUP faunal assemblages.

The earliest reliably dated microblade technolo-
gies in northern Asia come from sites in Hokkaido,

Japan dating to 22,000-20,000 '*C (26,500-24,000
cal) BP (Izuho and Takahashi, 2005; Nakazawa
et al., 2005; but see Chen, 1984; Chen and Wang,
1989; Lu, 1998 for earlier, but equivocal dates
from the Xiachuan microblade site in northern
China). While the earliest unequivocally dated
microblade sites in Siberia appeared simulta-
neously in the Transbaikal of southeastern Siberia,
and along the upper Enisei River in far south-
central Siberia at about 18,000-17,500 C
(21,000 cal) BP (Astakhov, 1986; Goebel et al.,
2000; Graf, 2008). Interestingly, along the
Selemdzha River (a tributary to the Amur’ River
in the Russian Far East), the microblade site of
Ust’ Ulma-1 has one '*C date of 19,360 + 65
(SOAN-2619) (~23,000 cal BP) (Derevianko and
Zenin, 1995). If this age can be corroborated, it
would certainly provide good evidence for the
spread of microblade technologies into southeast-
ern Siberia from Japan via the Russian Far East.
Perhaps the land-use strategies employed by Siber-
ian LUP foragers and the development of micro-
blade technology first arose in Japan from an
LGM, productive mammoth steppe biome in a
coastal refugium. Increased mobility may have
allowed these foragers to rapidly spread into
southern Siberia soon after the LGM.

Acknowledgments I would like to thank the National
Science Foundation (grant ASSP-0525828) for financial sup-
port of my research, and the Russian Academy of Sciences,
Institute for Material Culture History for logistical support
during my stay in St. Petersburg, Russia. I would also like to
thank S. M. Tseitlin, T. Goebel, R. Elston, and Ia. Kuzmin
for their ideas concerning LGM-aged Siberian human
populations, especially the latter three for lively discussion
regarding this transition.

References

Abramova, Z. A., 1995, L’art Paléolithique d’Europe Orien-
tale et de Sibérie. Jérome Millon, Grenoble.

Abramova, Z. A., 1989, Paleolit Severnoi Azii. In Paleolit
Kavkaza i Severnoi Azii, pp. 143-243. Nauka,
Leningrad.

Abramova, Z. A., 1984, Rannyi Paleolit Aziatskoi Chasti
SSSR. In Paleolit SSSR, ed. by P. 1. Boriskovskii,
pp- 135-169. Nauka, Moscow.

Abramova, Z. A., 1979a, Paleolit Eniseia: Afontovskaia
Kul'tura. Nauka, Leningrad.



Modern Human Colonization of the Siberian Mammoth Steppe

497

Abramova, Z. A., 1979b, Paleolit Eniseia: Kokorevskaia
Kul’tura. Nauka, Leningrad.

Abramova, Z. A., 1971, Mikronukleucy v Paleolite Eniseia.
KSIA.

Abramova, Z. A., Astakhov, S. N., Vasil’ev, S. A., Ermalova,
N. M., and Lisitsyn, N. F., 1991, Paleolit Eniseia. Nauka,
Leningrad.

Adams, B., 1998, The Middle to Upper Paleolithic Transition
in Central Europe: The Record from the Biikk Mountain
Region. BAR, Oxford.

Akazawa, T., Kenichi, A., and Bar-Yosef, O., 1998, Nean-
derthals and Modern Humans in Western Asia. Plenum
Press, New York.

Akimova, E. V., Drozdov, N. 1., Laukhin, S. A., Chekha, V.
P., Orlova, L. A., Kol'tsova, V. G., San’ko., and A. F.
Shpakova, E. G., 2005, Paleolit Enisei: Listvenka. Kras-
noiarskii Gosudarstvennyi Pedagogicheskii Universitet,
Krasnoiarsk.

Akimova, E. V., Gorel’chenkova, O. A., I. V. Stasiuk, E. A.
Tomilova., and L. A. Orlova, 2003, Mestonakhozhdeniia
Rannesartanskogo Vremeni Podtaezhnoi Zony Srednego
Eniseia. In Drevnosti Prieniseiskoi Sibiri: Vypusk 2. Sbornik
Nauchykh Trudov, pp. 20-28. KGU, Krasnoiarsk.

Anderson, D. D., 1970, Microblade Traditions in Northwestern
Alaska. Arctic Anthropology 8(2):2—16.

Artem’ev, E. V., 2003, Genezis Mikroplastinchatoi Industrii
i Problema Perekhodniykh Periodov v Verkhnem Paleo-
lite Severnoi Azii. In Drevnosti Prieniseiskoi Sibiri:
Vypusk 2. Sbornik Nauchykh Trudov, pp. 29-34. KGU,
Krasnoiarsk.

Artem’ev, E. V., 1999, K Voprosy o Terminologii Mikroplas-
tinchatykh Nukleusov (Sovremennoe Sostoianie Probl-
emy). In Drevnosti Prieniceiskoi Sibiri. Vypusk 1: Shornik
Nauchnykh Trudov, pp. 3-23. KGU, Krasnoiarsk.

Astakhov, S. N., 1999, Paleolit Eniseia: Paleoliticheskie
Stoianki Afontovoi Gore v G. Krasnoiarske. RAN, St.
Petersburg.

Astakhov, S. N., 1990, Otkrytie Drevnego Paleolita v Tuve.
In Kronostratigrafiia Paleolita Severnoi, Tsentral’noi, i
Vostochnoi Azii i Ameriki, pp. 40—43. Akademiia Nauk
SSSR, Novosibirsk.

Astakhov, S. N., 1986, Paleolit Tuvy. Nauka, Novosibirsk.

Barton, L., Brantingham, P. J., and Duxue, J., 2007, Late
Pleistocene Climate Change and Paleolithic Cultural Evo-
lution in Northern China: Implications from the Last
Glacial Maximum. In Late Quaternary Climate Change
and Human Adaptation in Arid China, ed. by D. B.
Madsen, C. Fahu, and G. Xing, pp. 105-128. Develop-
ments in Quaternary Sciences, Vol. 9, Elsevier Science,
Amsterdam.

Bazarov, D-D. B., Konstantinov, M. V., Imetkhenov, A. B.,
Bazarova, L. D., and Savinova, V. V., 1982, Geologiia i
Kul’'tura Drevnikh Poselenii Zapadnogo Zabaikal'ia.
Nauka, Novosibirsk.

Binford, L. R., 2001, Constructing Frames of Reference: An
Analytical Method for Archaeological Theory Building
Using Ethnographic and Environmental Data Sets. Uni-
versity of California Press, Berkeley.

Binford, L. R., 1990, Mobility, Housing, and Environment:
A Comparative Study. Journal of Anthropological
Research 46:119-152.

Binford, L. R., 1980, Willow-Smoke and Dogs’ Tails: Hun-
ter-Gatherer Settlement Systems and Archaeological Site
Formation. American Antiquity 45:4-20.

Binford, L. R., 1979, Organization and Formation Processes:
Looking at Curated Technologies. Journal of Anthropo-
logical Research 35:255-273.

Bleed, P., 2002, Cheap, Regular, and Reliable: Implications
of Design Variation in Late Pleistocene Japanese Micro-
blade Technology. In Thinking Small: Global Perspectives
on Microlithization, edited by R. G. Elston, and S. L.
Kuhn, pp. 95-102.

Bokarev, A. A., and Martynovich, N. V., 1992, Prechin-
nost’ Razpolozheniia Kashtankovskoi Gruppy Pozdne-
paleoliticheskikh ~ Mestonakhozhdenii (k  Strategii
Osvoeniia Drevnim Chelovekom Severo-Minusinskoi
Kotloviny). In Paleoekologiia i Rasselenie Drevnogo
Cheloveka v Severnoi Azii i Amerike, pp. 22-26.
Nauka, Krasnoiarsk.

Bowen, D. Q., Phillips, F. M., McCabe, A. M., Knutz, P. C.,
and Sykes G. A., 2002, New Data for the Last Glacial
Maximum in Great Britain and Ireland. Quaternary
Science Review 21:89—101.

Brantingham, P. J., Xing, G., Olsen, J. W., Haizhou, M.,
Rhode, D., Haiying, Zh., and Madsen, D. B., 2007, A
Short Chronology for the Peopling of the Tibetan Pla-
teau. In Late Quaternary Climate Change and Human
Adaptation in Arid China, edited by D. B. Madsen, C.
Fahu, and G. Xing, pp. 129-150. Developments in Qua-
ternary  Sciences, Volume 9, Elsevier Science,
Amsterdam.

Chen, C., 1984, The Microlithic in China. Journal of Anthro-
pological Archaeology 3:79-115.

Chen, C., and Wang, Xi-Q., 1989, Upper Paleolithic Micro-
blade Industries in North China and Their Relationships
with Northeast Asia and North America. Arctic Anthro-
pology 26(2):127-156.

Chlachula, J., 2001, Pleistocene Climate Change, Natural
Environments and Palaeolithic Occupation of the Upper
Yenisei Area, South-Central Siberia. Quaternary Interna-
tional 80/81:101-130.

Danzeglocke, U., Joris, O., and Weninger, B., 2007, Calpal-
Online 2007, Access Radiocarbon. http//www.calpal-
online.de/. Accessed April, 2008.

Davis, R. S., 1998, The Enisei River of Central Siberia in the
Late Pleistocene. Journal of Archeological Research
6(2):169-194.

Davis, R. S., 1983, Theoretical Issues in Contemporary
Soviet Paleolithic Archaeology. Annual Reviews in
Anthropology 12:403-428.

Davis, R. S., and Ranov, V. A., 1999, Recent Work on the
Paleolithic of Central Asia. Evolutionary Anthropology
8:1-8.

Derevianko, A. P., 1998, The Paleolithic of Siberia: New
Discoveries and Interpretations. University of Illinois
Press, Urbana.

Derevianko, A. P., and Markin, S. V., 1990, Predvaritel’'nye
Itogi Izucheniia Must’e Altaia. In Arkheologicheskie
Etnograficheskie i Antropologicheskie Issledovaniia v
Mongolii, pp.73-102. Nauka, Novosibirsk.

Derevianko, A. P., and V. N. Zenin, 1995, Paleolit
Selemdzha. Nauka, Novosibirsk.



498

K.E. Graf

Derevianko, A. P., Shyn’kov, M. V., Agadzhanian, A. K.,
Baryshnikov, G. F., Maleva, E. M., Ul'ianov, V. A.,
Kulik, N. A., Postnov, A. V., and Anoikin, A. A., 2003,
Prirodnaia Sreda i Chelovek v Paleolite Gornogo Altaia:
Usloviia Obitaniia v Okrestnostiikh Denisovoi Peshchery.
Izdatel’stvo Instituta Arkheologii i Etnografii SO RAN,
Novosibirsk.

Dolukhanov, P. M., Shukurov, A. M., Tarasov, P. E., and
Zaitseva, G. 1., 2002, Colonization of Northern Eurasia
by Modern Humans: Radiocarbon Chronology and
Environment.  Journal — of  Archeological — Science
29:593-606.

Drozdov, N. 1., and Artem’ev, E. V., 1997, Novye Dostizheniia
v lzuchenii Paleolita Afontovoi Gory. INQUA, Moscow.

Drozdov, N. I., Chlachula, J., and Chekha, V. P., 1999,
Pleistocene Environments and Palaeolithic Occupation of
the Northern Minusinsk Basin, Southern Krasnoyarsk
Region. In Quaternary of Siberia: Quaternary Geology,
Palaeontology and Palaeolithic Archaeology, ed. by
J. Chlachula, R. A. Kemp, J. Tyracek, pp. 141-156. Journal
of Geological Sciences, Czech Geological Survey, Prague.

Drozdov, N. 1., Chekha, V. P., Davis, R., Kol’tsova, V. G.,
Marynovich, N. V., Bokarev, A. A., Artem’ev, E. V.,
Demidenko, G., Orlova, L. A., and Sulerzhitskii, L. D.,
1992, Pozdnepaleoliticheskaia Stoianka Kashtanka. In
Arkheologiia, Geologiia i Paleogeografiia Paleolitiches-
kikh Pamiatnikov Iuga Srednei Sibiri ( Severo-Minusins-
kaia Vpadina, Kuznetskii Alatau i Vostochnyi Saian),
pp- 94-108. SO RAN, Krasnoiarsk.

Drozdov, N. 1., Chekha, V. P., Laukhin, S. A., Kol’tsova, V.
G., Akimova, E. V., Ermolaev, A. V., Leont’ev, V. P.,
Vasil’ev, S. A., lamskikh, A. F., Demidenko, G. A., Arte-
m’ev, E. V., Bikulov, A. A., Bokarev, A. A., Foronova, I.
V., and Sidoras, S. D., 1990, Khrono-stratigrafiia Paleoli-
ticheskikh Pamiatnikov Srednei Sibiri: Bassein R. Yenisei.
Nauka, Novosibirsk.

Ermolova, N. M., 1978, Teriofauna Doliny Angary v Pozd-
nem Antropogene. Nauka, Novosibirsk.

Flenniken, J. J., 1987, The Paleolithic Dyuktai Pressure
Blade Technique of Siberia. Arctic Anthropology
24(2):117-132.

Frechen, M., Zander, A., Zykina, V., and Boenigk, W., 2005,
The Loess Record from the Section at Kurtak in Middle
Siberia. Palaeogeography, Palaeoclimatology, Palaeoecology
228:228-244.

Gamble, C., 1994, Timewalkers: The Prehistory of Global
Colonization. Harvard University Press, Cambridge.

Gellner, E., 1980, Soviet and Western Anthropology.
Columbia University Press, New York.

Goebel, T., 2004a, The Early Upper Paleolithic of Siberia. In
The Early Upper Paleolithic Beyond Western Europe, ed.
by J. Brantingham, S. L Kuhn, K. W. Kerry, pp. 162-195.
University of California Press, Berkeley.

Goebel, T., 2004b, The Search for a Clovis Progenitor in
Subarctic Siberia. In Entering the Americas: Northeast
Asia and Beringia Before the Last Glacial Maximum, ed.
by D. B. Madsen, pp. 311-356. University of Utah Press,
Salt Lake City.

Goebel, T., 2002, The “Microblade Adaptation” and Reco-
lonization of Siberia during the Late Upper Pleistocene.
In Thinking Small: Global Perspectives on Microlithization,

edited by R. G. Elston and S. L. Kuhn, pp. 117-131.
Archeological Papers of the AAA, No. 12. American
Anthropological Association, Arlington.

Goebel, T., 1999, Pleistocene Human Colonization of Siberia
and Peopling of the Americas: An Ecological Approach.
Evolutionary Anthropology 8:208-227.

Goebel, F., 1993, The Middle to Upper Paleolithic Transition
in Siberia. Unpublished PhD Dissertation, Department of
Anthropology, University of Alaska, Fairbanks.

Goebel, T., and Aksenov, M., 1995, Accelerator Radiocar-
bon Dating of the Initial Upper Palaeolithic in Southeast
Siberia. Antiquity 263:349-357.

Goebel, T., Waters, M. R., Buvit, I., Konstantinov, M. V.,
and Konstantinov, A. V., 2000, Studenoe-2 and the Ori-
gins of Microblade Technologies in the Transbaikal,
Siberia. Antiquity 74:567-575.

Goebel, T., Derevianko, A. P., and Petrin, V. T., 1993, Dat-
ing the Middle-to-Upper Paleolithic Transition at Kara-
Bom. Current Anthropology 34(4):452—-458.

Graf, K. E., 2008, Uncharted Territory: Hunter-Gatherer
Dispersals in the Siberian Mammoth-Steppe. Unpublished
Ph.D. Dissertation, Department of Anthropology,
University of Nevada, Reno.

Graf, K. E., 2005, Abandonment of the Siberian Mammoth-
Steppe during the LGM: Evidence from the Calibration
of 14C-dated Archaeological Occupations. Current
Research in the Pleistocene 22:2-5.

Guthrie, R. D., 2003, Rapid Body Size Decline in Alaskan
Pleistocene  Horses  Before  Extinction.  Nature
426:169—171.

Guthrie, R. D., 2001, Origin and Causes of the Mammoth
Steppe: A Story of Cloud Cover, Woolly Mammal Tooth
Picks, Buckles, and Inside-Out Beringia. Quaternary
Science Reviews 20:549-574.

Guthrie, R. D., 1990, Frozen Fauna of the Mammoth Steppe: The
Story of Blue Babe. University of Chicago Press, Chicago.
Guthrie, R. D., 1983a, Appendix B. Composite Bone-Stone
Tool Reproduction and Testing. In Dry Creek: Archeol-
ogy and Paleoecology of a Late Pleistocene Alaskan Hunt-
ing Camp, W. R. Powers, R. D. Guthrie, J. F. Hoffecker,
pp- 349-374. Technical Report Prepared for National
Park Service Contract CX-9000-7-0047, Federal Antiqui-

ties Act Permit 77-AK-098, Fairbanks.

Guthrie, R. D., 1983b, Osseous Projectile Points: Biological
Considerations Affecting Raw Material Selection and
Design Among Paleolithic and Paleoindian Peoples. In
Animals and Archaeology, Vol. 1, Hunters and Their Prey,
ed. by J. Clutton-Brock, C. Grigson, pp. 273-294. BAR
International Series No. 163, London.

Haesaerts, P., Chekha, V. P., Damblon, F., Drozdov, N. 1.,
Orlova, L. A., and Van der Plicht, J., 2005, The Loess-
Palaeosol Succession of Kurtak (Yenisei Basin, Siberia):
A Reference Record for the Karga Stage (MIS 3).
Quaternaire 16(1):2-24.

Hoffecker, J. F., 2002, Desolate Landscapes: Ice-Age
Settlement of Eastern Europe. Rutgers University Press,
New Brunswick.

Hoffecker, J. F., and Elias, S. A., 2007, Human Ecology of
Beringia. Columbia University Press, New York.

Izuho, M., and Takahashi, K., 2005, Correlation of
Paleolithic Industries and Paleoenvironmental Change



Modern Human Colonization of the Siberian Mammoth Steppe

499

in Hokkaido (Japan). Current Research in the Pleisto-
cene 22:19-21.

Johnsen, S. J., Dahl-Jensen, D., Gundestrup, N., Steffensen,
J. P., Clausen, H. B., Miller, H., Masson-Delmotte, V.,
Sveinbjornsdottir, A. E., and White, J., 2001, Oxygen
Isotope and Palaeotemperature Records from Six Green-
land Ice-Core Stations: Camp Century, Dye-3, GRIP,
GISP2, Renland and NorthGRIP. Journal of Quaternary
Science 16(4):299-307.

Kelly, R. L., 2001, Prehistory of the Carson Desert and Still-
water Mountains: Environment, Mobility, and Subsistence
in a Great Basin Wetland. University of Utah Press, Salt
Lake City.

Kelly, R. L., 1996, Ethnographic Analogy and Migration
to the Western Hemisphere. In Prehistoric Mongoloid
Dispersals, ed. by T. Akazawa and E. J. E. Szathmary,
pp. 228-240. Oxford University Press, Oxford.

Kelly, R. L., 1995, The Foraging Spectrum: Diversity in Hun-
ter-Gatherer Lifeways. Smithsonian Institution Press,
Washington, D.C.

Kelly, R. L., 1988, Three Sides of a Biface. American Anti-
quity 53:717-734.

Klein, R., 2000, Archeology and the Evolution of Human
Behavior. Evolutionary Anthropology 9:17-36.

Klein, R., and Edgar, B., 2002, The Dawn of Human Culture.
John Wiley & Sons, Inc., New York.

Kobayashi, T., 1970, Microblade Industries in the Japanese
Archipelago. Arctic Anthropology 2:38—43.

Krupnik, 1., 1993, Arctic Adaptations: Native Whalers and
Reindeer Herders of Northern Eurasia. University Press of
New England, Hanover.

Kuhn, S. L., 2006, Trajectories of Change in the Middle
Paleolithic of Italy. In Transitions before the Transition:
Evolution and Stability in the Middle Paleolithic and Mid-
dle Stone Age, ed. by R. Hovers, S. L. Kuhn, pp, 109-120.
Springer, New York.

Kuhn, S. L, 1995, Mousterian Lithic Technology: An
Ecological Perspective. Princeton University Press,
Princeton.

Kuhn, S. L., 1993, Mousterian Technology as Adaptive
Response: A Case Study. In Hunting and Animal Exploi-
tation in the Later Palaeolithic and Mesolithic of Eurasia,
ed. by G. L. Peterkin, H. Bricker, and P. Mellars,
pp. 25-32. Archaeological Papers of the American
Anthropological Association, Vol. 4, Washington, D. C.

Kuhn, S. L., 1992, On Planning and Curated Technologies in
the Middle Paleolithic. Journal of Anthropological
Research 48:185-214.

Kuzmin, Ya., and Keates, S., 2005a, Dates Are Not Just Data:
Paleolithic Settlement Patterns in Siberia Derived from
Radiocarbon Records. American Antiquity 70(4):773-789.

Kuzmin, Ya., and Keates, S., 2005b, Siberia at the Last
Glacial Maximum: Continuity or Discontinuity of
Human Populations? In Severnaiia Patsifika—Kul turnye
Adaptatsii v Kontse Pleistotsena i Golotsena. 80-Letiiu
N. N. Dikova Posbiashchaetsiia. Materialy Mezhdunar-
odnoi Nauchnoi Konferentsii, 29 Avgusta-8 Sentiabriia,
Severnyi Mezhdunarodnyi Universitet, Magadan.

Kuzmin, Ya. V., and Orlova, L. A., 1998, Radiocarbon
Chronology of the Siberian Paleolithic. Journal of World
Prehistory 12(1):1-53.

Lahr, M. M., and Foley, R., 1994, Multiple Dispersals
and Modern Human Origins. Evolutionary Anthropology
3:48-60.

Lbova, L. B., 1996, Paleoliticheskoe Mestonakhozhdenie
Kamenka. In Novye Paleoliticheskie Pamiatniki Zabaikal'ia,
pp. 24-47. Chitinskii Gosudarstvennyi Pedagogicheskii
Institut. NG Chernyshevskogo, Chita.

Lisitsyn, N. 1., 2000, Pozdnii Paleolit Chulymo-Eniseiskogo
Mezhdurech’ia. Trudy Tom II, Institut Istorii Material’-
noi Kul'tury, RAN, St. Petersburg.

Lisitsyn, N. 1., 1987, Afanas’eva Gora. In Severnaia Azii v
Epokhu Kamnia, ed. by A. 1. Mazin, S. A. Gladyshev,
pp. 23-36. Nauka, Novosibirsk.

Lu, L. D., 1998, The Microblade Tradition in China: Regio-
nal Chronologies and Significance in the Transition to
Neolithic. Asian Perspectives 37(1):84-112.

Madsen, D. B., Haizhou, Ma., Brantingham, P. J., Xing, G.,
Rhode, D., Haiying, Zh, and Olsen, J. W., 2006, The Late
Upper Paleolithic Occupation of the Northern Tibetan Pla-
teau Margin. Journal of Archaeological Science 33:1433—1444.

Malkovets, V. G., Litasov, U. D., Travin, A. V., Litasov, K.
D., and Taylor, L. A., 2003, Volcanic Pipes as Clues to
Upper Mantle Petrogenesis: Mesozoic Ar-Ar Dating of
the Minusinsk Basalts, South Siberia. International Geol-
ogy Review 45:133-142.

Markin, S. V., 1986, Paleoliticheskie Pamiatniki Basseina
Reki Tomi. Nauka, Novosibirsk.

Medvedev, G. 1., 1982, Issledovanie Paleoliticheskogo Mes-
tonakhozhdeniia Igeteiskii Log 1. In Paleolit i Mezolit
Iuga Sibiri, pp. 6-34. Izdatel’stvo Irkutskogo Universi-
teta, Irkutsk.

Medvedev, G., Cauwe, N., Vorob’eva, G., Coupe, D., Claes,
L., Lipnina, E., Modrie, S., Mukharamov, S., Osadchii,
S., Pettitt, P., Rebrikov, P., Rogovskii, E., Sitlivyi, V.,
Sulerzhitskii, L., and Khenzykhenova, D., 1996, Paleoli-
ticheskoye Mestonakhozhdenie Mal’ta. ARCOM, Irkutsk.

Mochanov, I., A., 1993, The Most Ancient of the Diring and
the Problem of a Nontropical Origin of Humanity. Arctic
Anthropology 30(1):22-53.

Mochanov, I. A., 1988, Drevneishii Paleolit Diringa i
Problema Vnetropiceskoi Prarodiny Chelovechestva. In
Arkheologiia Iakutii, pp. 15-53. lakutskii Gosudarstven-
nyi Universitet, Irkutsk.

Mochanov, 1. A., 1977, Drevneishie Etapy Zaseleniia Chelo-
vekom Severo-Vostochnoi Azii. Nauka, Novosibirsk.

Muratov, V. M., Ovodov, N. D., Panychev, V. A., and
Safarova, S. A., 1982, Obshchaia Kharakteristika Paleo-
liticheskoi Stoianki Malaia Syia v Khakasii. In Arkheolo-
giia Severnoi Azii, pp. 33—48. Nauka, Novosibirsk.

Nakazawa, Y., Izuho, M., Takakura, J., and Yamada, S.,
(2005) Toward an Understanding of Technological Varia-
bility in Microblade Assemblages in Hokkaido, Japan.
Asian Perspectives 44(2):276-292.

Nelson, M. C., 1991, The Study of Technological Organiza-
tion. In Archaeological Method and Theory, Vol. 3, ed. by
M. B. Schiffer, pp. 57-100. University of Arizona Press,
Tucson.

Nemchinov, V. G., Budaev, R. Ts., and Rezanov, 1. N.,
1999, Pleistocene Glaciations of the Eastern Sayan
Mountains. In Quaternary of Siberia: Quaternary Geology,
Palaeontology and  Palaeolithic ~ Archaeology, ed. by



500

K.E. Graf

J. Chlachula, R. A. Kemp, J. Tyracek, pp. 11-15. Journal
of Geological Sciences, Czech Geological Survey, Prague.

Odell, G. H., 1996, Economizing Behavior and the Concept
of “Curation.” In Stone Tools: Theoretical Insights into
Human Prehistory, edited by G. H. Odell, pp. 51-80.
Plenum Press, New York.

Okladnikhov, A. P., 1972, Ulalinka-Drevnepaleoliticheskii
Pamiatnik Sibiri. Materialy i Issledovaniia po Arkheologii
SSSR 185:7-19.

Okladnikhov, A. P., and Pospelova, G. A., 1982, Ulalinka,
the Oldest Palaeolithic Site in Siberia. Current Anthropology
23:710-712.

Okladnikhov, A. P., and Ragozin, L. A., 1984, The Riddle of
Ulalinka. Soviet Anthropological Archaeology 23:3-20.
Oswalt, W. H., 1987, Technological Complexity: The Polar
Eskimos and the Tareumiut. Arctic Anthropology

24:82-89.

Owen, L. A., Finkel, R. C., and Caffee, M. W., 2002, A Note
on the Extent of Glaciation Throughout the Himalaya
During the Global Last Glacial Maximum. Quaternary
Science Reviews 21:147-157.

Parry, W., and Kelly, R. L., 1987, Expedient Core Technol-
ogy and Sedentism. In The Organization of Core Technol-
ogy, edited by J. Johnson and C. Morrow, pp. 285-309.
Westview Press, Boulder.

Petrin, V. T., 1986, Paleoliticheskie Pamiatniki Zapadno-
Sibirskoi Ravniny. Nauka, Novosibirsk.

Pettitt, P. B., Davies, W., Gamble, C. S., and Richards, M.
B., 2003, Palaeolithic Radiocarbon Chronology: Quanti-
fying Our Confidence Beyond Two Half-lives. Journal of
Archaeological Science 30:1685-1693.

Pitulko, V. V., Nikolsky, P. A., Cirya, E. Yu., Basilyan, A.
E., Tumskoy, V. E., Koulakov, S. A., Astakhov, S. N.,
Pavlova, E. Yu., and Anisimov, M. A., 2004, The Yana
RHS Site: Humans in the Arctic Before the Last Glacial
Maximum. Science 303(5654):52-56.

Powers, W. R., 1973, Paleolithic Man in Northeast Asia.
Arctic Anthropology 10(2):1-106.

Reimer, P. J., Baillie, M. G. L., Bard, E., Bayliss, A., Beck, J.
W., Bertrand, C. J. H., Blackwell, P. G., Buck, C. E.,
Burr, C. E., Cutler, K. B., Damon, P. E., Edwards, R.
L., Fairbanks, R. G., Friedrich, M., Guilderson, T. P.,
Hogg, A. G., Hughen, K. A., Kromer, B., McCormac, G.,
Manning, S., Ramsey, C. B., Reimer, R. W., Remmele, S.,
Southon, J. R., Stuiver, M., Talamo, S., Taylor, F. W.,
van der Plicht, J., and Weyhenmeyer, C. E., 2004,
IntCal04 Terrestrial Radiocarbon Age Calibration,
0-26 cal kyr BP. Radiocarbon 46(3):1029-1059.

Rhode, D., Madsen, D. B., Brantingham, P. J., and Dargye,
Ts., 2007, Yaks, Yak Dung, and Prehistoric Human
Habitation of the Tibetan Plateau. In Late Quaternary
Climate Change and Human Adaptation in Arid China,
edited by D. B. Madsen, C. Fahu, and G. Xing,
pp. 205-224. Developments in Quaternary Sciences,
Volume 9, Elsevier Science, Amsterdam.

Richards, M. P., Pettitt, P. B., Stiner, M. C., and Trinkaus, E.,
2001, Stable Isotope Evidence for Increasing Dietary Breadth
in the European Mid-Upper Paleolithic. Proceedings of the
National Academy of Sciences 98(11):6528-6532.

Straus, L. G., 1995, The Upper Paleolithic of Europe: An
Overview. Evolutionary Anthropology 4(1):4-16.

Surovell, T., and Brantingham, P. J., 2007, A Note on the
Use of Temporal Frequency Distributions in Studies of
Prehistoric Demography. Journal of Archaeological Science
34:1868-1877.

Surovell, T., Waguespack, N. M., and Brantingham, P. J.,
2005, Global Archaeological Evidence for Proboscidean
Overkill. Proceedings of the National Academy of Sciences
102:6231-6236.

Svendsen, J. 1., Alexanderson, H., Astakhov, V. 1., Demidov,
1., Dowdeswell, J. A., Funder, S., Gataullin, V., Henriksen,

M., Hjort, C., and Houmark-Nielsen, M., 2004,
Late Quaternary Ice Sheet History of Northern
Eurasia.  Quaternary  Science  Reviews 23(11-13):
1229-1271.

Torrence, R., 1983, Time Budgeting and Hunter-Gatherer
Technology. In Hunter-Gatherer Economy in Prehistory:
A European Perspective, ed. by G. Bailey, pp. 11-22.
Cambridge University Press, Cambridge.

Tseitlin, S. M., 1979, Geologiia Paleolita Severnoi Azii.
Nauka, Moscow.

Vasil’ev, S. A., 2003a, The Upper Paleolithic Domestic
Structures in Siberia: A Critical Review of Relevant
Evidence. In Perceived Landscapes and Built Environments:
The Cultural Geography of Late Paleolithic Eurasia, ed. by
S. A. Vasil’ev, O. Soffer, J. Kozlowski, pp. 155-160. BAR
International Series 1122, Archaeopress, Oxford.

Vasil’ev, S. A., 2003b, Faunal Exploitation, Subsistence
Practices and Pleistocene Extinctions in Paleolithic
Siberia. Deinsea 9:513-556.

Vasil’ev, S. A., 2001, Some Results of the Altai Paleolithic
Studies and Their Importance for Stone Age Archeology.
Archaeology, Ethnology, & Anthropology 2(6):66-77.

Vasil’ev, S., 2000, The Siberian Mosaic: Upper Paleolithic
Adaptations and Change Before the Last Glacial
Maximum. In Hunters of the Golden Age: The Mid
Upper Palaeolithic of Eurasia 30,000-20,000 BP, ed. by
W. Roebroeks, M. Mussi, J. Svoboda, K. Fennema,
pp- 173-195. University of Leiden, Leiden.

Vasil’ev, S. A., 1996, Pozdnii Paleolit Verkhnego Eniseia.
RAN, IIMK, St. Petersburg.

Vasil’ev, S. A., 1993, The Upper Palaeolithic of Northern
Asia. Current Anthropology 34(1):82-92.

Vasil’ev, S. A., 1992, The Late Paleolithic of the Yenisei: A
New Outline. Journal of World Prehistory 6(4):337-383.

Vasil’ev, S. A., Kuzmin, Ya. V., Orlova, L. A., and Demen-
tiev, V. N., 2002, Radiocarbon-Based Chronology of the
Paleolithic in Siberia and Its Relevance to the Peopling of
the New World. Radiocarbon 44(2):503-530.

Velichko, A. A., 1984, Late Pleistocene Spatial Paleoclimatic
Reconstructions. In Late Quaternary Environments of the
Soviet Union, ed. by A. A. Velichko, pp. 261-285. Uni-
versity of Minnesota Press, Minneapolis.

Vereshchagin, N. K., and Baryshnikov, G. F., 1982, Paleoe-
cology of the Mammoth Fauna in the Eurasian Arctic. In
Paleoecology of Beringia, ed. by D. M. Hopkins, J. V.
Matthews, C. E. Schweger, S. B. Young, pp. 267-278.
Academic Press, New York.

Vorob’eva, G. A., and Medvedev, G. 1., 1984, Pleistotsen-
Golotsenovye Otlozhenia I Pochvy Arkheologicheskikh
Pamiatnikov Tuga Srednei Sibiri. Ch. 1, Pleistosen.
Ministerstvo  Vysshego I  Srednego  Spetsial'nogo



Modern Human Colonization of the Siberian Mammoth Steppe

501

Obravovaniia RSFSR,  Irkutskii
Universitet, Irkutsk.

Waters, M. R., Forman, S. L., and Pierson, J. M., 1997,
Diring Yuriakh: A Lower Paleolithic Site in Central
Siberia. Science 275:1281-1284.

Waters, M. R., Forman, S. L., and Pierson, J. M., 1999, A
Comment on “More About Diring Yuriakh: Unsolved
Geoarchaeological Problems at a ‘Lower’ Paleolithic
Site in Central Siberia.” Geoarchaeology 14:361-364.

Yesner, D. A., 2001, Human Dispersal into Interior Alaska:
Antecedent Conditions, Mode of Colonization, and
Adaptations. Quaternary Science Reviews 20:315-327.

Yokoyama, Y., Lambeck, K., Deckker, P. De, Johnston, P.,
and Fifield, L. K., 2000, Timing of the Last Glacial
Maximum from Observed Sea-Level Minima. Nature
406:713-716.

Young, S. B., 1989, To the Arctic: An Introduction to the Far
Northern World. John Wiley & Sons, Inc., New York.

Gosudarskvennyi

Yurtsev, B., 1982, Relicts of the Xerophyte Vegetation in
Beringia in Northeastern Asia. In Paleoecology of Ber-
ingia, ed. by D. M. Hopkins, J. V. Matthews, C. E.
Schweger, S. B. Young, pp. 157-179. Academic Press,
New York.

Zander, A., Frechen, M., Zykina, V., and Boenigk, W., 2003,
Luminescence Chronology of the Upper Pleistocene
Loess Record at Kurtak in Middle Siberia. Quaternary
Science Reviews 22:999-1010.

Zykina, V. S., 2003, Pleistocene Warming Stages in Southern
West Siberia: Soils, Environment, and Climate Evolution.
Quaternary International 106/107:233-243.

Zykina, V. S., 1999, Pleistocene Pedogenesis and Climatic
History of Western Siberia. In Quaternary of Siberia:
Quaternary Geology, Palaeontology and Palaeolithic
Archeology, ed. by J. Chlachula, R. A. Kemp, J. Tyracek,
pp. 49-54. Journal of Geological Sciences, Czech Geolo-
gical Survey, Prague.



	Modern Human Colonization of the Siberian Mammoth Steppe: A View from South-Central Siberia
	Modern Human Dispersal into Northern Asia
	What We Know About the MUP and LUP in Siberia
	The MUP to LUP Transition in Siberia: Lingering Issues
	Microblade Emergence and Technological Change
	Timing of Microblade Emergence and LGM Abandonment


	Enisei River-Front Property: Sites and Lithic Assemblages
	The Transition
	Chronology
	Technological Organization
	Toolstone Procurement
	Primary Reduction
	Secondary Reduction


	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


