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The Beganchik locality is a stratigraphic sequence of loessic deposits, pedogenic horizons
and Paleolithic occupations located at the Kama-Volga confluence. The sequence is exposed
on a bluff formed on the west side of an erosional remnant between the Kuybyshev Reservoir
and the former channel of the Aktay River. Although the site is known for its Terminal
Paleolithic-Mesolithic occupations of the Pleistocene-Holocene transition, evidence of older
occupations and remains of fauna has been identified. Our research team identified evidence
of human presence associated with a pedogenic horizon of MIS 3 age. Two AMS radiocarbon
ages from a hearth produced ages around 47 000 years BP. Pollen and phytoliths from two
soils horizons, including the one associated with the hearths indicate a steppe environment
coincident with the formation of correlative soils elsewhere in the Russian Plain.
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Introduction

The Beganchik locality, situated at the
Kama-Volga confluence region (fig. 1),
presents many opportunities to study
prehistoric occupations and megafaunal
assemblages embedded in its sequence
of loessic and alluvial deposits. The site
is the remnant of an Upper Pleistocene
terrace isolated between the Kuybyshev
Reservoir and the estuary of the Aktay
River (fig. 1C). Previous research at
this locality, and the Komintern locality
on the other side of the Aktay River,
have produced evidence of Terminal
Paleolithic-Mesolithic transition
(Galimova 2001; Galimova et al. 2018)
and scarce remains of older occupations
(Galimova et al. 2021).

Since 2017 our team began mapping,
describing, and sampling the locality in
tandem with the pedagogic activities of
the Bolgar International Archaeological
school and the sponsorship of the
Institute of Archaeology named after A.
Kh. Khalikov. In the process of these
activities we have identified new objects
of archaeological, paleontological and
geomorphological importance, which
we describe briefly in this paper.

Because our research at the
Beganchik locality is in progress, the
data and interpretation presented here are
preliminary. Nonetheless, they constitute
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the basis for further studies at the site and
the broader region. Thus, our objectives
of this paper are first to describe the
stratigraphy of the site focusing on
new findings and radiocarbon dates
associated with an occupation during
Marine Isotope 3 (MIS 3) and, second,
to link our findings with previous
archaeological research at the locality.

The locality and previous research

The Beganchik locality (N 55°
09’ 217, E 49° 33 45”) is situated in
the Spassk District in the Republic
of Tatarstan, on the south side of the
Kuybyshev Reservoir (fig. 1A). The
locality forms an isolated promontory
between the reservoir and the estuary of
the modern channel of the Aktai River,
often connected to the mainland by a
sand spit (fig. 1B-C). Over time, the
erosion shaped the promontory into two
surfaces referred to here as the upper and
lower terrace (fig. 1C). Wave erosion
has constantly eroded the west side of
the high terrace exposing the sequences
the sediments with various natural and
cultural layers.

The study area has been continuously
explored since the mid-1950s. Fossil
Quaternary fauna and stone artefacts on
the shallows of a terrace outlier called
"Izmersky Island" or "Beganchik"
were first recorded by E.P. Kazakov
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Fig. 1. A) Location of the Beganchik archaeological locality; B) terrace remnant with
the location of profiles studied; C) aerial view of the northern part of the terrace remnant
(Google Earth-Pro); stratigraphic sections 1, 2, and 3, correspond to Beg-1, 2, and 3 in the
text
Puc. 1. A) MecrononoxxeHne namMsTHUKa apxeonoruu beranunk; B) ocrarok Teppacsl ¢ pacmomnoxe-
HHUEM H3y4eHHBIX npo¢uieii; C) BUI ¢ BO3IyXa Ha CEBEPHYIO YacTh ocrarka Teppackl (Google Earth-
Pro); crparurpaduueckuii npoduns ber. 1, 2, u 3, coorsercrBytor ber-1, 2 u 3 B Tekcre

in 1981. The object he discovered was
labelled as the Izmeri I Paleolithic site
(Starostin, 1986., p. 68, # 422a), which
was completely eroded by wave action
from the reservoir. In 1985, about 250
m to the north-north-east from this site,
another site of the Terminal Paleolithic
- Early Mesolithic was discovered. The
latter was named the "Beganchik" site
(Galimova, 2001, p.193). This site is the
object of the presented study.
Excavations of the upper part
of the western and northern side of
the promontory provided evidence
of Terminal Paleolithic- Mesolithic
occupations (Ust-Kamskaya culture) of
the layers below the modern Chernozem
and above the loessic yellow deposits
(Galimova 2001; Galimova et al. 2018).
A more recent study in 2013 aimed at
investigating the possible mammoth-
lithic association at the northwestern end
of the terrace remnant where Paleolithic-
Mesolithic tools mixed with megafaunal
remains (woolly mammoths, woolly
rhinoceros, and horse) dislodged from
older layers (Galimova et al., 2018).

Findings of flint cores in association
with mammoth remains suggested the
existence of a different, probably earlier
culture (Kazakov 2001). A more recent
study of the Komintern locality (fig.
I1B) found some evidence of earlier
occupation, which included a flake and
a broken fragment of a bone identified as
Coleodonta antiquitatis (woolly rhino)
(Galimova et al. 2021). Furthermore, the
same study recovered a lithic fragment
in the equivalent layer on the west side
of Beganchik. The correlation of the
layer between Komintern and Beganchik
was assigned to the MIS 3 (Galimova et
al., 2021). Concurrently, our study found
more evidence of human occupation in
the same layer, which is the topic of this

paper.
Methods
The objectives of our study

include the recovery of stratigraphic,
geomorphological and paleobotanical
information from the sedimentary
exposures of the Beganchik promontory.
Stratigraphic recording consisted in
dividing profiles into discrete units from
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Fig. 2. General stratigraphy
Puc. 2. O6mas crparurpadus

top to bottom or by presumed relative
age. Each unit consists of a package of
several more discrete stratigraphic zones
or horizons denoting a depositional
event.

A selected number of samples from
two of the paleosols were processed
for pollen, spores, phytoliths and
charcoal density. The samples were
first decalcified with HCIl, removal of
unwanted organics using KOH, and
flotation using Sodium Polytungstate at
2.3 density. The remaining residue was
mounted on microscope slides using
Entellan as a medium. In addition to
pollen and phytoliths, other spores,
ascospores, charcoal, and sponge
spicules were also counted. Additionally,
soil samples were processed to obtain
particle size distribution using sieves
and flotation of clays. Organic carbon
percent by loss on ignition provided
a proxy for organic carbon in the soil,
and calcium carbonate percentage was
obtained by hydrochloric acid digestion.

10

Two samples of charcoal from a
hearth were collected for radiocarbon
dating. They were analyzed by the
AMS method at the A.E. Lalonde AMS
Laboratory of the University of Ottawa,
Canada. Calibration was performed using
OxCal v.4.2.4 (Ramsey, 2009), using the
IntCal13 calibration curve (Reimer et
al., 2013). Ages here are presented first
in AMS 14C years and subsequently
as calibrated years BP rounded to the
nearest 1000 years.

Stratigraphy and chronology

The section exposed on the west
side of the terrace consists of 17 units
(fig. 2). Their definition is mainly based
on details described in section Beg-1, 2,
and 3. The topmost unit (1) is the modern
Chernozem soil, which overlies unit 2 on
most of the upper terrace and unit 3 on
the northwest side of the terrace. Unit 2
consists of several layers and horizons,
described at exposure Z-1 (3auucrka 1)
(fig. 2) by Galimova et al. (2018: 21).
Unit 3 consists of a reddish brown loam
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Fig. 3. Stratigraphic section Beg 1
Puc. 3. Ctparurpaduyeckuii npodpuis ber. 1

deposit with beds dipping northwest,
and with layers of lithics lying flat. The
material seems to be associated with
the Terminal Paleolithic-Mesolithic
occupations studied at location Z-2 (3a-
yrctka 2) by Galimova et al. 2019.

Unit 4 corresponds to a series
of yellow brown loam deposits laid
on a horizontal surface and in some
locations filling in some channel
depressions  cutting through older
deposits. Units 5, 6, and 7 correspond
to loam and sandy loam deposits with
cryoturbation features (involutions and
ice wedges).

Unit 8 is a sandy loam to loam
grey deposit with sufficient signs of
pedogenesis to consider it an AC horizon
transitioning to a light brown sandy
loam deposit (unit 9). In turn, these units
overlie a loam deposit with cryoturbation
features (ice wedges and involutions),
and heavily bioturbated (krotovina).

Unit 11 is a dark grey loam deposit
characteristic of a humic horizon
with abundant root marks filled with
carbonate and silt. Although this unit is
conspicuous in some places, it seems
that its top has been eroded. Its lower
boundary is transitional to unit 12,
which is a yellow brown loam deposit,
overlying a series of other loam deposits
(units 13 and 14) with various degrees of
disturbance by cryogenic processes and
bioturbation. Units 15 and 16 are loamy
deposits with pedogenic development,
but due to heavy cryogenic and biogenic
disturbance we could not refine their
interpretation until we study more
sections. The lowest layer (unit 17)
corresponds to a green clay deposit,
identified as the lower Pleistocene
Akchagyl Clay (Khisyatmedinova
2013).

Section Beg-1 is of great interest
because of the finding of a hearths on top
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Fig. 4. Stratigraphic section Beg 2
Puc. 4. Crparurpaduueckuii npodumis ber. 2

ofunit8 (fig. 3). AMS dates for this feature
are c. 47 000 yr BP or earlier, indicating
relatively early human presence in the
region. Unit 8 corresponds to a soil
horizon (AC) developed on alluvial
deposits. Although most stratigraphic
units seem to appear in section Beg
1, most of them are heavily disturbed
by cryogenic and biogenic processes,
particularly those below unit 8.

Section Beg-2 offers a better exposure
of stratigraphic units for detailed
description and sampling for various
sedimentological and palaeobotanical
analyses (fig. 4). However, although it is
less affected by krotovinas, some layers
were partially removed by erosion, as
is the case of unit 10. Multiple samples
were taken from stratigraphic units 5
to 17, but at this moment only selected
samples from units 8 and 11 have been
processed and tested for pollen and
phytoliths.

Section Beg 3 is located towards the
north end of the bluff (fig. 5 A). Although
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not relevant to the archaeological finds
associated with Unit 8, it is important in
terms of its relation with the Terminal
Paleolithic-Mesolithic finds previously
studied at Beganchik (Galimova 2001;
Galimova et al. 2018). The most
relevant aspect to point out here is the
abrupt boundary below unit 3 (fig. 5 B),
which marks an erosional event forming
an incision into the upper terrace.

Pollen and phytoliths

Pollen counts in each of the selected
samples from units 8 and 11 at Beg 1
were very low despite the large samples
processed (up to 30 grams), which is
consistent with low counts in Pleistocene
loess sequences, as periglacial vegetation
is sparse and pollen preservation is
generally poor (Zelikson, 1995). Thus,
despite low counts pollen and spore
spectra obtained in (Table 1) indicate the
general presence and relative abundance
of certain groups of taxa.

In the samples of unit 8, pollen of
herbaceous taxa (Poaceae, Asteraceae,
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Fig. 5. Stratigraphic section Beg 3. A) Aerial view; B) Section
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Artemisia, and Cyperaceae) dominate,
pollen of few aquatics (Potamogeton and
Nymphaceae) seem to suggest a local or
nearby wetland. In the only sample of
unit 11, pollen herbaceous plants seem to
dominate, especially Poaceae (grasses)
and Asteraceae. In all four samples,
hardwood pollen is virtually absent.
However, the small amount of pollen
makes any reconstruction difficult, but
taxa occurrence in all cases suggests a
cold dry steppe.

Phytolith assemblages in all samples
also suggest the dominance of graminoids
(grasses and grasslike plants such as
sedges) (fig. 6A). Certain phytolith
morphotypes spheroids and epidermal
polygonal plates in the assemblage are
indicative of woody plants, though not
necessarily trees.

In all the samples of Unit 8§ tall
conical rondels and trapezoidal bilobates
(Stipa-type) dominate the assemblages
(fig. 6B; fig. 7: 1, 2, 4 and 5), with a
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Table 1

Pollen counts from selected samples (see provenience in fig. 4)

Samples:

L8-S14 L8-S13 L8-S12 L11-S8

POLLEN/TIBIJIBITA

Picea

Pinus

Cuppresaceae

Betula

Poaceae

—_
A== |=|—

Cyperaceae

Amaranthaceae

—_

Caryophyllaceae

Ranunculaceae

Euphorbiaceae

Daphne type

Campanulaceae

Artemisia

Asteraceae tubuliflorae

Potamogeton

Nymphaceae

Undeterminable/Heomnpenensiemast

SPORES/CITIOPBI

Bryophytes

Monolete spores

Inaperturate spores

Cryptogramma

Other spores/JIpyrue criopbt

ASCOSPORES/ACKOCIIOPBI

Sporormiella

Sordaria

Other fungal spores

10 4 6 2

smaller proportion of long crenates.
These grass short-cell morphotypes
correspond largely to the Pooideae
grass subfamily, a typical taxonomic
group of C, grasses (Blinnikov 2006;
Solomonova et al. 2019). A few saddles
appear in the samples, but their round
morphology (fig. 7: 3), which suggests
that they are not Chloridoideae, but
perhaps forms of the Pooideae or the
Danthonioideae subfamilies (Cordova,
2013). The abundance of trapezoidal
bilobates, rondels, and round saddles
over long crenates suggests the strong
presence of Stipacae (a tribe in the
Pooideae grass subfamily), but more
conclusive statement should be backed
up with more data. In addition to a few
morphotypes of woody plants, sample
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L8-12 in Unit 8 has blocky pitted
phytoltihs (fig. 6B; fig. 7: 9) that could
represent some conifers (Carnelli et al.,
2004; An, 2016). Round blocky types
and Asteraceae platelets suggest the
presence of herbal communities probably
associated with Artemisia or other
Asteraceae (Blinnikov, 2002). Finally,
the abundance of sponge spicules in the
samples of unit 8 suggest that the area
was often flooded.

With respect to the only sample with
significant numbers in Unit 9 (L11-S9)
graminoid phytoltihs are dominant,
with a noticeable lack of elongates and
abundance of acute bulbosus (fig. 6 A).
Most of the non-graminoid phytoliths
in this sample are irregular types,
which are not diagnostic of a particular
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Fig. 6. A) Overview with Summary percentages of phytolith morphotypes and other
microfossils; B) Percentages of grass morphotypes. All samples are from section Beg 2

Puc. 6. A) OOmas xapaKTepuCTHKa CO CBOAHBIM IPOIEHTHBIM COfIepKaHHeM MOP(HOTHIIOB (pUTOIUTOB
U IPyruX MUKpoocTaTkoB; B) [TponenTHOE cooTHOIIEHHE MOPOTHIIOB TpaB. Bee 00Opasiibl u3 mpo-
¢duns ber. 2

group. However, a small amount of
spheroids suggests the presence of a few
woody shrubs in the vegetation around
the locality at the time. Domination
of conical rondels and trapezoidal
bilobates, with almost total absence of

long crenates, suggest strong presence
of Stipeae grasses. The environment of
this soil seems to be terrestrial and dry,
as sponge spicules are practically absent.

In summary, pollen and phytoliths
from the pedogenic horizons of Units

15
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Fig. 7. Images of phytoliths and sponge spicules. Grass short cells: 1-2 — rondels;
3 —saddle; 4-5 — trapezoid bilobate, polar and distal view, respectively; 6 — Cyperaceae
undecorated papillate; 7 — acute bulbosus (trichome) with long base and short awn,
8: a — flabellate bulliform (fan-shaped), b — triangular acute bulbosus; 9 — rectangular pitted
blocky; 10 — epidermal polygonal open; 11 — spheroid ornate; 12 — spheroid psilate;
13 — sponge spicules. All images are from sample L8-S14 except 2 and 5, which are from
sample L11-S9.

Puc. 7. ®otorpadun ¢puronuros u cnmkyn ryook. Koporkue kieTku 31akoB: 12 — yce4eHHO-KOHU-
yeckue (POHIENN); 3 — CeUIOBUIHBIC; 4—5 — TpanelueBU IHbIC IBYIIONACTHBIC, BU C TOPLIA U CBEPXY,
COOTBETCTBEHHO; 6 — (DUTONIUTBI AIMIIT OCOK; 7 — TPUXOMA C JJIMHHBIM OCHOBAaHHEM M KOPOTKOH
0CTbIO; 8: a — BeepooOpa3Hast ITy3bIpEBH/IHAS KIIETKA, O — TPEYTOJIbHASL TPUXOMA; 9 — nmapaieneny-
rietHast OJIovHas KIeTKa ¢ sMkamu; 10 — smmaepMaibHas MHOTOYTOJIbHAS KiIeTKa; 11 — cheponn ¢
opHameHToM; 12 — chepoun maakuit; 13 — cimkyinsl ryook. Bee dpororpaduu uz odpasna L8-S14,
Kkpome 2 1 5, koTopsle u3 obpasma L11-S9.

8 and 11 suggest steppe environments
dominated by C, grasses (cold-adapted),
with Cyperaceae, Artemisia, and a few
shrubs. Conifers may be present in some
areas, but not abundant. Nonetheless, in
both cases the reconstructed environment
points to steppe with sparse shrubs.
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Objects of archaeological
significance and radiocarbon dates

In addition to the conspicuous
Terminal Paleolithic-Mesolithic
occupations in units 2 and 3, the findings
of unit 8§ are worth mentioning. They
include remains of hearths (fig. 3), a
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Fig. 8. A) Fragment of a tusk partially embedded on the top of Unit 8§ at a locality north of
Beg-2 (see fig. 2). B) Silicifi ed limestone chip collected from unit 8 south of Beg-2
Puc. 8. A) ®parmeHT OuBHS, YaCTUYHO BPE3aHHBIN B BEPXHIOIO YacTh OJIoKa 8
Ha y4acTKe K ceBepy ot ber-2 (cm. puc. 2). B) Kpomka cunukaTnpoBaHHOTO U3BECTHSIKA,
coOpanHas Ha 6110Ke 8 K tory ot ber-2

tusk fragment (fig. 8A) found during
our 2017 season, and a lithic artifact
(fig. 8B) found during our 2018 field
season. Unfortunately, the exact location
of the artifact could not be placed on the
diagram (fig. 2) because it was off the
area covered by it further south.

The hearths comprise an
accumulation of charcoal concentrated
into two areas (fig. 3). The horizontal
extension is approximately 70 to 80 cm
and no more than 10 cm thick. One of
the AMS dates from charcoal yielded an
age of 45 889 AMS '“C years BP, and a
second an age larger than 48 600 AMS
4C years BP. The calibration obtained
using the OxCal v.4.2.4 curve (Ramsey,
2009) provided a date of 45 528 cal BC
(95%), which corresponds to 47 478 cal
years BP.

At 10 meters north of Beg-2 a
fragment of a tusk was found partially
immersed on top of Unit 8 (fig. 8A).
Although it has not been possible to
recover the tusk fragment due to its
fragility and subsequent collapse of
the section, it indicates the presence of
mammoths at the time of the time of
the alluvial deposit stratigraphically
correlative with the hearths.

The lithic artifact found at the same
level is a chip of silicified limestone
(fig. 8 B). Although it lacks definite
features proving that it is an artifact
(although a platform seems to be
present, systematic negative scars are
absent and the ventral face has a ridge
rather than being smooth), no natural
occurrences of this raw material or
its natural fragments have been found

17
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over 35 years of research at the site.
Furthermore, artifacts previously found
at the site are made with the same raw
material. In addition, there are signs of
what seems to be use-related damage
on both edges of the chip (Madina Sh.
Galimova, personal communication).

Discussion

Stratigraphy and correlation

Given the radiocarbon age produced
from charcoal in the hearths, the soil
horizon of unit 8 falls within the early
MIS 3, which is consistent with the
assignation to the MIS 3 Ille soil by
Galimova et al. (2021). In the regional
stratigraphic framework of the Russian
Plain, the MIS 3 encompasses several
loess units and the Bryansk Paleosol
(Bolikhovskaya, = Molodkov ~ 2006;
Velichko et al., 2006; Panin et al. 2021).
The Bryansk Paleosol seems to be absent
in our sections of the Beganchik locality,
although Galimova et al. (2021) assign it
to a layer equivalent to our nits 5 and 6
(see fig. 2), which sandy loam and loam
deposits heavily disturbed by cryogenic
processes.

The radiocarbon dates of the soil
horizon in unit 8 seem to correlate with
contemporaneous paleosols in some
localities in the Russian Plain. The Ag
soil horizon in the Volga River Delta
(Akhtuba locality) bracketed with OSL
(optically  stimulated luminescence)
dates between ca. 51 000 and 42 000 years
BP (Taratunina et al., 2021). Likewise, at
the Alexandrovsky Quarry in the Central
Russian Plain, the Alexandrov Paleosol
is bracketed by OSL dates between
53 000 and 43 000 years BP (Sycheva
et al., 2020). In some localities in the
upper Volgaregionunnamed soil horizons
have also been bracketed to times
between the Mezin Pedocomplex and the
Bryansk Paleosol (Sedov et al., 2016).
The absolute and relative dates of these
horizons correlate with the Krasnogorsk
Interstadial, a relatively warmer stage
in the Russian Plain coincident with
the Moershoofd interstadial of Western
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Europe (see Vishnyatsky, Nehoroshev
2004). The interstadial corresponds
only to the Greenland Interstadial 13
(G13) (Van Meerbeek et al.,, 2011).
However, the age range of paleosols of
the Krasnogorsk interstadial (roughly
53 000-42 000 years BP) encompass
three closely occurring Greenland
interstadial G14 (Svensson et al., 2008).
Pollen spectra of deposits coincident
with the Krasnogorsk Interstadial in
various parts of the middle Russian
Plain suggest steppes and woodland
steppes  (Bolikhovskaya, Molodkov
2006). Concurrently, despite being a
small sample, pollen and phytoliths from
Unit 8 support the presence of a steppe
environment.

As for the conspicuous A horizon
in unit 11, we first considered the
Salyn/Mikulino paleosol. Galimova
et al. (2021) assign it to the Mezin
Pedocomplex, although it is not clear
in their stratigraphic sequence in what
part of the pedocomplex the soil is, the
Krutitsa Paleosol (MIS 5a) or the Salyn/
Mikulino paleosol (MIS 5e). Our data
from Beg 2 suggests that the paelosol has
relatively poor development (Cambisol
or Inceptisol) with relatively low content
of organic matter, and a poorly developed
B horizon. In contrast, descriptions of
the Salyn-Mikulino (MIS 5e) paleosols
in the Russian Plain have high content
of organics in their A horizon, well-
developed B and E (albic) horizons
(see examples in Yakimenko, 1995;
Sedov et al,. 2016; Panin et al., 2021).
Furthermore, pollen and phytoliths, as
well as the traces of a root system show
that it is probably a steppe or woodland
steppe soil. Therefore, our proposal
is that the paleosol in Unit 8 should
correspond more to the conditions of
the formation of the Krutitsa Paleosol,
which is developed under steppe or open
woodland vegetation (Bolikhovskaya,
Molodkov 2006). The possibility that the
Krutitsa and Salyn paleosols are welded
together in the Beganchik section, should
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not be discarded, but it requires careful
stratigraphic research.

Occupations in early MIS 3

The discovery of human presence
as early as 47 000 BP in Beganchik and
their correlative layers at the Komintern
appears as a rare occurrence, but it
correlates with other finds in the broader
realm of the Russian Plain (Vyshyatsky,
Nehoroshev 2004; Otcherednoy et al.,
2019). Evidence of human presence,
deemed to be the transition from Middle
to Early Upper Paleolithic, appears
in other parts of the Russian Plain,
though no higher than the latitude
52° N (Vishnyatsky, Nehoroshev 2004).
Beganchik is barely above 55 ° N, which
makes this finding an extreme one for
the period in question without diagnostic
lithic material.

Although the lithic artifact and the
bone could be judged to be rolled into
this locality by fluvial action, the particle
size dominated by clay, silt, and fine
sand in unit 8 indicate a low energy
environment unable to carry a rock the
size of the chip (fig. 8 B). Even if that was
possible, there seems to be no exposure
of silicified limestone anywhere in the
vicinity (Madina Sh. Galimova, personal
communication).

Conclusion

The stratigraphic analysis of the
sediment exposure at Beganchik supports
the conclusions of previous research at
the Beganchik and Komintern localities
in that the artifacts from unit 8 are dated
to the early MIS 3. Although very sparse,
the presence of a dated hearths (c. 47 000
years BP), faunal remains, and lithics on
an alluvial soil horizon suggests that
populations of humans were present in
the lower Kama and Middle Volga Region
during the Kransogorsk Interstadial.
The fragments of bone, tusk and lithics,
which are lying on top of the pedogenic
horizon of unit 8, could not have been
transported by the low energy; they were
most likely brought in by humans. The
paleosol of Unit 11 in the possible age of
the Mezin Pedocomplex (MIS 5), though
lack of absolute dates do not permit to
assert the exact paleosol (Krutitsa or
Salyn). Finally, our study confirms that
the colluvial deposit of unit 3 at the time
it was mixed with lithics of the Ust-
Kamskaya culture (Terminal Paleolithic-
Mesolithic) eroded from older layers
bearing bones of megafauna that had
already disappeared from the area, and
that deposition of units 2 and 3 may be
synchronous.
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Mecronaxoxaenue beraHumk mpencraBiseT co0OH cTpaTurpagu4eckyro IociIeno-
BaTEJIbHOCTH JIECCOBBIX OTJIOKEHUH, TOPU30HTOB IMOYBOOOPA30BAHUS W CIIOEB OOMTaHMS
SHOXH MAJICOINTA, PACIIONOKEHHBIX B MecTe BraaeHus Kamel B Boary. Tomma omioxenunit
oOHa)keHa Ha OOpBIBEe, 0OPa30BAHHOM Ha 3aIIaJHON CTOPOHE YPO3MOHHOTO OCTAHIIA MEXKITY
KyiiObIlIeBCKUM BOJIOXpaHMIIMILEM U OBIBIIMM pyciioM peku Akrail. HecmoTpst Ha TO, 4TO
9TO MECTO HM3BECTHO B IEPBYIO OYepe/lb CTOSIHKAMM (PMHAIBHOTO MaJICONNTa-ME30JINTa, B
XO0/IC MCCIIE0BAHUH OBITH OOHAPYKEHBI TAK)KE CBUIETEILCTBA 00JIee IPEBHETO 3aCEIICHHS U
ocrarku (ayHsl. ViccinenoBarenbekas rpyIina aBTOPOB BBISIBUIIA CBUAETEIbCTBA IIPUCYTCTBUS
Yel0BeKa, CBsI3aHHbIE C TIOYBEHHBIM TOPH30HTOM Bo3pacTta MIS 3. J[Be paauoyriepoaHbIx
JnatupoBku MetogoM AMS u3 ouara nanu Bospact okono 47 000 ner nazan. Ilsutbna u ¢u-
TOJIMTHI U3 IBYX TOPU30HTOB II0YB, BKJIOYAsl CBSI3aHHBIN C O4araMu, yKa3blBalOT HA CTETHON
maHAmadT, 9To coBmazaeT ¢ (OPMUPOBAHHUEM COOTBETCTBYIOIIMX IOYB B JIPYTHX MeECTax
Pycckoii paBHUHBL.
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