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Preface

f his is the third volume of final reports produced
I bv the Crimean Paleolithic Expedition that

b.g*r joint field investigations ten years ago. After

years of excavations at Middle Paleolithic sites in

the western part of Crimea (Marks and Chabai, eds.
1998; Chabai and Monigal, eds. 1999), it became

obvious that the study of Middle Paleolithic vari-
abiligv in Eastern Crimea was necessary to put the
initial work into a broader geographic perspective.
In addition, the test excavations of Buran-Kaya III

rockshelter, being carried out by Dr. A. A. Yanevich,
provided a rare possibiliry to study both Middle
and Early Upper Paleolithic industries in a single
stratigraphic sequence. In 1996, A. E. Marks and A.

A. Yanevich began joint excavations at Buran-Kaya
III, with Yanevich concentrating on the Upper
Paleolithic deposits and Marks on what was then
thought to be wholly Middle Paleolithic deposits.
These excavations produced both unexpected and
significant results: the Upper Paleolithic occuPa-
tion of Levels C and E were found stratigraphically
below the Middle Paleolithic, Micoquian Kiik
Koba facies occupation of Layer B. This was the

6rst time in Europe where a single stratigraphic
sequence proved that a Middle Paleolithic occuPa-

tion was absolutely and undeniably younger than
early Upper Paleolithic occupations.

In the course of a survey carried out during the

same field season, V. P. Chabai andA. I. Yevtushenko
found the new Middle Paleolithic site of Karabi
Tamchin, as well as confirming the presence of in
situ Pleistocene sediments at the famous site of
Chokurcha I, which had been excavated during the
late rgzos and early r93os. As a result of this work,

these three sites Figure r) became the main focus

of activity for the Crimean Paleolithic Expedition

for the next four years. The reports contained in this
volume are the product of this work.

Over time, our understanding of Crimean Middle
Paleolithic variabiliry has shifted. 

'When 
we began

work, the accepted framework for the Crimean
Middle Paleolithic included four different industries:
the Ak-Kaya, the Kiik Koba, the Staroselian, and
the 

'Western 
Crimean Mousterian. By 1998, however,

based on work in western Crimea, it seemed clear
that only rwo Middle Paleolithic traditions existed, a
'Western 

Crimean Mousterian and a Micoquian with
three facies (Ak-Kaya, Kiik Koba, and Staroselian).
Our more recent work in eastern Crimea has cer-

tainly reinforced the perception that the Micoquian
consists of these three facies, the variabiliry of which
were determined by a combination of site activities,
distance from raw material, and occupational inten-
siry. In addition, the presence of 

'Western 
Crimean

Mousterian in eastern Crimea, at Karabi Thmchin,
suggests that, at the very least, its name is not fully
appropriate. Here, as with the other excavations, it is

apparent now that the traditional distinction between
eastern and western Crimea has little meaning for

Middle Paleolithic site distributions and Crimea may
best be considered as a single geographic area, at least

during the Middle Paleolithic.
Aside from the necessary descriptive reports on

recovered paleoenvironmental data, Iithic assem-
blages, absolute and relative chronology, economic
adaptations of the different occupations, this volume
also includes a number of studies of artifact and site
use, based not only on traditional microwear analyses
but also on new, quite creative interpretations of the
meaning of intra-assemblage technological and raw
material variabiliry. These add another dimension to
local Paleolithic studies, proposing many provocative
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Figure r-The western Crimean sites of Buran-Kaya llt, Karabi-Tamchin, and Chokurcha l.

work
best,

interpretations. As always, dme will tell whether these
,r.* i....p.ions will peimit new and more meaningful
analyses and understanding of the Middle Paleolithic.
At the very least, they are truly thought-provoking.

The final chapter attempts to place our Crimean

the ry97-r998 work at Buran-Kaya III. Additional sup-

Dort carne from an anonymous donor to A. E. Marks
io. th. zoor 6eld seaso., 

". 
B,.rr"n-Kaya III, with a small

contribution from the D euts c h e Fo rs c h ungs geme ins c h art
(DFG) project ZI z76l7t to J. Richter and A. E.
Marks. This same DFG project funded the 1999 exca-
vations at Karabi-Thmchin. During zooo and zoor,
the excavations at KarabiThmchin were made possible
by a grant to A. Burke from the Social Sciences and
Humanities Research Council of Canada (SSHRC).

Funding from the DFG to J. Richter and T Uthmeier
for the project entitled "Funktionale Variabilitlt
im splten Mittelpaliolithikum der Halbinsel Krim,
Ukraine" (grant numbers ZI 27617-z and RI 9161y)
permitted continued field work at Chokurcha I and
the analyses of the recovered lithic and medium/large
faunal material at that site (Chapters zr, 22, z4), as
well as supporting the ornithological analysis by
Gavris and Thykova (Chapter 6) and secondary analy-
ses by fuchrer, Uthmeier, and Kurbjuhn (Chapters

rr-r4) of the Middle Paleolithic material at Buran-

lnto

it is

the larger context of Eastern Europe. At
an initial formulation and, as work pro-

gresses in Crimea and other areas of Eastern Europe,
our understanding of inter-regional relationships will

undoubtedly change. Such is the nature of archaeo-
logical research.

Six different sources supported the field and
laboratory investigations published in this volume,
including a grant to A. E. Marks from the National
Science Foundation for the 1996 work at Buran-Kaya
III, Karabi Thmchin, and Chokurcha I (SBR-9 5o6o9)
and a grant from the International Association for the
Promotion of Cooperation with Scientists from the
New Independent States of the Former Soviet Union
(INTAS-ql-zo3-ext) to M. Otte and V. P. Chabai for



Kaya III. Aside from supporting actual field work, all

these grants supported the needed specialist studies

and the laboratory work following the field seasons,
which made this volume possible. Both the editors
and the numerous authors whose reports are found

in this volume are deeply appreciative of this complex

of international support, without which none of this

work would have been possible.
Some additional support needs to be mentioned. V.

Laroulandie and F. d'Erricot study of the Buran-Kaya

III Level C worked bone assemblage was supported
by the CNRS program "Paldoenvironnement et €vo-

lution des hominidds" and the OMLL/ESF Program
"Origin of Man, Language, and Languages." Helpful

discussions with Joao Zilhlo, Cedric Beauval, Marian

Vanhaeren, andJean-Luc Guadelli improved the paper,

while they give special thanks to Frangois Ldv€que

who kindly shared with them unpublished data from

Saint-Cdsaire. Lithic illustrations in Chapters 4 and 5
are by Katherine Monigal, in Chapter 9 byVitale Usik,

in Chapter zo by Katherine Monigal and Alexander

Preface IX

Yanevich, and in Chapter z4 by Nexander Yanevich.
Christian Smith provided aesthedc advice and techni-
cal support during the design and production of this
volume. The publication of the volume was made pos-
sible by the anonymous donor fund to A. E. Marks.

The authors of this volume excavated the sites
together with their friends and colleagues. Each of
them deserves our gratitude:

S. Bergmann, K. Fedorov, D. Gaskevich, Dr.
V. Golenko, M. Golenko, Dr. M. K"y, S. Kim, A.
Kolesnikov, T. Kopieva-Kolotukhina, C. Makarewicz,
G. Medvedev, Dr. P. Noiret, H. Nuzhna, Dr. D.
Y. Nuzhnyi, Dr. M. P Olenkovsky, P Pavlenko, T.
Radievska, D. Stupak, Dr. V. I. Usik, A. Veselsky, Dr.
V. Volkov, Dr. J.'!7. Williams, Dr. A. A. Yanevich, A.
A. Yanevich, Sr., N. Yatsishin., A. Yevtushenko, Jr.,
andZ.Zor ich.

Anthony E. Marhs
Victor P Chabai

Katherine Monigal
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Introduction to the Site of Buran-Kaya III

uran-Kaya, an archaic Tatar name meaning "nose

rock," is a steep bluff about ro m high and 4o m
wide on the eastern bank of the Burulcha River. The
bluff is among the gende rolling hills and broad val-
leys that typify this part of the Belogorsk region on
the northern side of the Internal (Second) Range of
the Crimean Mountains. The surrounding landscape
forms part of the New Euxinian forest sub-province
of the Crimean Mountains, characterized by wide
meadow grass steppes and thin oak forests in the river
valleys (Barbarych r97 7) .

Three Stone Age sites were discovered here in 1936
by O. N. Bader: Buran-Kaya I Cave, Buran-Kaya
II Rockshelter, and Kilse-Koba (Bader 1957). These
contained Mesolithic and Neolithic cultural remains
and were excavated by Bader and M. D. Gvozdover
in t957-r958 (Bader ry76). Buran-Kaya III, a partially
collapsed rockshelter with a southwestern exposure,
was discovered and named by A. A. Yanevich in 199o.
This site,4tooo'N, J4"zj'E is located about ro m above
the present-day lwel of the Burulcha, y4 m above sea
level, 4 km southwest of the village Aromatnoye and
zo km east by northeast of Simferopol. Presently, the
area sheltered by the cliff face encompasses an area
roughly t m east to west and 3 north to south.

The first test excavations at Buran-Kaya III were
carried out in r99o and consisted of a 4 m2 sondage
in squares flro-rr and Ero-u with a depth of 2.5 m,
and extended in square flro to just above bedrock
(Yanevich et al. ry96) (Figure r-r). Thirteen archeologi-
cal layers were recognized in the 3.5 m deep sondage,
ranging in age from late Bronze Age through M.iddle

Katherine Monigal

Paleolithic. Excavations at the sire were continued
in 1994, with the collaboration of M. Yamada of the
Institute de Pd6onotologie Humaine, Paris, who took
the responsibiliry of studying the Middle Paleolithic
layers of the site, layers 7-ro. The ry94 excavations
consisted of a z * 3 m trench adjoining the north wall
of the initial sondage (Yamada and Yanevich tSgZ)
(Figure r-r). Yamada's study of the Middle Paleolithic
material (Yamada ry96) led him to suggest that the
layers be grouped into rwo phases. The lower phase
(layers ro-9) was characterized by bifacial tools and

Figure r-r-Site plan of Buran-Kaya lll showing excavations
by year.
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foliated points, and the upper phase (layers 8-7) was
characterized by Mousterian points and sidescrapers,
Kiik-Koba type points, centripetal and bifacial reduc-
tion, and an absence of large bifacial tools (Yamada

r996t6). He also noted that the upper part of layer

7 was intermediate between the Middle and Upper
Paleolirhic, where Kiik-Koba points disappeared
and forms such as nosed and carinated endscrapers
appeared.

Under an agreement berween Yanevich and the

Joint Ukrainian/American Project and with the par-
ticipation of M. Otte from the Universitd de Liige,
excavations at Buran-Kaya III were continued in
1996, 1997, and zoor with A. E. Marks taking respon-
sibiliry for the excavation and analyses of all Middle
Paleolithic layers, and A. A. Yanevich taking respon-
sibiliry for the excavation and analyses of more recent

Excavation

By the time theJoint Ukrainian/American team began
work at the site, Yanevich and his collaborators had
recognized six geologically-defined strata containing
Middle Pdeolithic cultural layers (strata 7-rz, cukural.
layers 7-ro), which were subdidvided into at least 15
artificial ;-ro cm-thick spits that followed natural geo-
logical contours, but which were occasionally defined
as "fireplaces," "lens," etc. (horizons z4-38). AII of these
proved fairly impossible to recognize on the ground at
the beginning of the ry96 freld season in the east-west
baulk along line B-E8/9, in the north profile along line
BIBT-9, or in the east profile of f-)Krr. Owing to the
lack of a coherently published geological description
and excavation methodology of the site for r99o-r994,
is was even impossible to tell whether the distinctive
sediments of what would later be called Level Br were
part of Yanevich et al.'s layer 8, or a continuation of
their layer 7. It was therefore decided to renumber,
alphabetically, the Middle Paleolithic layers visible at
the start of the 1996 season based on their sedimento-
Iogical characteristics. This resulted in Levels A, B, Br
(Levels B and Br are grouped as Layer B), C, D, and E,
all of which contained distinct cultural material, and
which were sometimes separated by (unnamed) sterile
deposits (Figure r-z). Although geologic units (Roman

numerals I-VIID were identified for the entire deposi-
tional sequence at the end of the ry96 field season and
have been noted in previous publications (e.g., Marks
1998; Monigal zoor), no comprehensive description by
a professional geologist has been conducted for Buran-
Kaya III, and those geological units are eschewed in
the description below.

The alphanumeric grid system (r-m2-units) and
datum point established by Yanevich during his first
season of excavation were also used during subse-

materials. 
-Ihe 

ry96 excavations concentrated on the
area to the west and south of the previous excavations,
and reached bedrock or the sterile sands overlying
bedrock in most squares (Figure r-r). In addition, to
obtain in situ Aurignacian and Gravettian materials,
a 20 cm portion of the north wall along squares B6-9
was excavated by a team from the Universit6 de Li8ge.
Excavations in 1997 were conducted to continue the
U.Lg. project (concerned with the Upper Paieolithic
of CIS countries), and were limited to the northwest-
ernmost corner of the site. In an effort to enlarge the
samples of lithic material from the lowermost layers,
excavations in zoor concentrated on the other extant
portion of the site, to the north and to the east of
previous fieldwork (Figure r-r). It is these most recent
excavations, rg96-2c,c:, that provided the data for the
analyses presented in Chapters z-r4 of this volume.

Methodology

quent excavations of Buran-Kaya III in t996, 1997,
and zoor. Excavations of the lower sequence (Level A
through Level E) followed the natural stratigraphy of
the deposits. Sterile sediments were removed with the
aid of picks and shovels, while the excavations of the
cultural layers were conducted with rrowels, knives,
and brushes. The occasional recalcitrant boulder or
limestone slab was broken up by a sledgehammer in
order to remove it from the excavation area. A-ll exca-
vated sediments were sieved; during rhe ry96 andry97
seasons by d.f screening through 5 mm mesh, and
during the zoor season by water screening through
rwo to three nested screens (t --, 3 Inm, r.5 mm).

Plans of each cultural level were drawn at a scale of
r:ro. These maps, drafted by a professional artist using
the notational system common to Crimean Paleolithic
excavations, included major features such as boulders
or large rocks, burned sediments, pebbles (potential

hammerstones), and special samples for palynologi-
cal and radiometric analyses. Animal bone that was
rabbit-sized or larger and had a maximum dimension
greater than I cm, and all fint artifacts, including
chips as small as r cm, were mapped and most of their
elevations were recorded both on the plans and on
the artifacts rhemselves. In addition, any item that
appeared (in its still unwashed state) to be a tool or
core was given a unique idenrifying number specific
to the square and level. This field number was noted
on the plan and on the artifact. In the event that a
tool was not recognized as such in the field, its grid
position could usually be reconstructed by its depth
measurement. It should be noted that the prodigious
densiry of the Layer B material in the central portion
of the site during the ry96 excavations-up to 2,ooo
pieces per square ms161-lsndered mapping of all



I
I
I
I
I
I
I
I material unreasonable. Instead, only lithics more than

I I cm in largest dimension and bones greater than ; cm

J were mapped.

I O."iations from this methodology occurred in zoor

I f". squares Ttz-X.rz. Before these were excavated, it

I was noted that Levels B, Br, and C, clearly visible in

I the wall of lultz, stopped parwvay into ,{rrlrz and

I from here to the south wall, the entire lower sequence

I appeared disturbed. All deposits along this line also

I had a 26" north ro south inclination. Levels B, Br, C

I were intacr in the northwest quadrant of square frz,

I but there was a washed area in the western sector

I rowards a pit in the southwest quadrant (see Figure

; r-6). All cultural remains were therefore bagged sepa-

I rately as intact, washed, or from the pit; Swiderian,

I Azillian, and Gravertian type artifacts occasionally

I appeared in the latter two. Sediments in part of lrz

I were cemented, all bone was in poor condition due to

cHAprER t lntroduction to the Site of Buran-Kava lll

water damage, and artifacts were frequently on edge
as well. The remaining squares, [rz-X{rz, containing
obviously disturbed deposits, were dug with a trowel,
water screened, and mapped as long as artifacts were
present, and were numbered as sublevels of Layer I
for the upper sequence, and as levels ro and rr for the
lower sequence, based on changes in lithology, color,
and gravel content. Despite the care taken, no intact
cultural layers were found in this section of the site;
Ievels ro and rr contain Kiik-Koba points, distal tips
of foliates reminiscent of Level C, Theodoxus shells,
Azillian points, Epi-Gravettian points, bladelets,
microliths, and debitage derived from a minimum of
five unrelated reduction strategies, including prepared
fake core, bladelet core, non-volumetric blade core,
andfagonnage. Sterile alluvial sands were found at the
base of these western deposits and presumably overlie
bedrock.

Stratigraphic

A total of 5o m2 has been excavated at Buran-Kaya III,
ofwhich about 8 m2 are mostly mixed and redeposited
sediments (easternmost and western most lines). The
main stratigraphic sequence at the rear of the shelter
(Figure r-3,A) is 3.r m deep and covers an interval
of time from the Medieval Ages to the late Middle
Paleolithic. Owing to the steep slope of the bedrock at
this norrh profile, Level C is very thin and immediately
overlies over bedrock: Levels D and E did not extend
this far north. The west profile (Figure r-3B) shows
what rema"ined of the sediments of the lower part
of the sequence when the joint Ukrainian/American
excavations began in 1996; the true thickness ofLevel
B is not show in this representation. The collapse of
the shelter ceiling, along wirh levels D and E and the
alluvial sediments at the base of the sequence only
occur from line I southwards toward the rear wall.
The stratigraphy seen the profiles of Figure r-3 is sum-
marized below.

1- leq56 dark brown silry clay with poorly sorted
iboulis and large limestone blocfts. Contains
Medieval Age remains.

2 - lee5s, grey sandy loam sediment with a signifi-
canr conrenr oflimestone debris, which is medium
to large in size and slightly rounded. Contains
Bronze Age material.

za-ldentical to level z, only the limestone debris
becomes smaller and less dense. Culturally sterile.

3 - Slighdy cemented yellow loamy sediment with
medium to large clasts and some ash. Near the

Description

west wall, there is a travertine and the limestone
debris is larger in size and more dense. Contains
Bronze Age material.

ja - Concreted light grey loamy sand and scat-
tered ash with small, angular dboulis. Contains
Neolithic material.

4-Dark grey loam with medium and fine angu-
lar iboulis that becomes denser towards the east.
Contains Swiderian (Final Paleolithic) material.

4a-Dark grey loam with a negligible amount of
fine angular limestone debris. Contains Swiderian
cultural marerid.

5 - Relatively loose pale yellow loess with fine to
medium sized iboulis, which is slighdy rounded.
Contains Shan-Koba (Final Paleolithic) material.

di- Loess with a significant amount of fine and some
medium sized slightly rounded dboulis. This level
is subdivided into several sublevels based on differ-
ences in color and the size and amount of lboulis.
Sublevel 6a is relatively loose brownish-yellow
sediment with medium and small slightly rounded
dboulis and larger, isolated limestone blocks, and
contains cultural level 6-r. Sublevel 6b is relatively
loose dark grey sediment with a lens of lighter
brown sandy sediment and slightly rounded dboulis
and isolated larger limestone blocks, and contains
cultural level 6-2. Sublevel 6c is slightly concreted
light brown loamy fill with poorly sorted and
slightly rounded iboulis, containing cultural layer



Figure r-z-Relative spatial distribution of all lithic material
from the Middle Paleolithic levels. Counts unavailable for
Level A and Layer B.

6-3. Sublwel 6d is slightly concreted dark gray-
ish brown to dark grey loamy frll with slightly
rounded, poorly sorted iboulis and isolated larger
limestone cobbles and contains cultural Iayer 6-4.
Sublevel 6e is relatively concreted light brown fill
with poorly sorted, slightly rounded iboulis and
contains cultural layer 6-5. Levels 6-5, 6-4, and 6-3
have been attributed to the Aurignacian and levels
6-z and 6-r to the Gravettian (Janwic 1998).

A - Loose, light tan silty-sand sediment with poorly
sorted iboulis ranging from very fine to large plary
rubble. This layer is in secondary position and
was only present in the western part of the ry96
excavations (Figure r-z). Contains material of
unknown provenience and age, although mostly
of a late Middle Paleolithic character.

B - Slighdy cemented yellowish-brown clayey sand
sediment with small (z cm) and medium (l-8 cm)
sized flat angular iboulis that are horizontally bed-
ded and relatively dense throughout the matrix.
Contains Kiik-Koba material.

Br - Dark grey to black clayey sand sediment with
small (z cm) to medium (y-8 cm), as well as fre-
quent larger-sized (8-rz cm) flat, angular 6boulis.
Differs from Level B in color-the dark grey to
black appears to have been the result of several,
now-destroyed, hearth areas-and in having
slightly more dense iboulis. Contains Kiik-Koba
material.

Sterile sediments berween Br and C -'Wet, clayey,
dark brown sediments interspersed with very fine
(o.z-r cm) gravels. Contains no archeological
material and varies in thickness from r-ro cm.

C - Fine, sandy silt deposits in pea gravels, tan in
color, ro-25 cm in depth, with relatively little
iboulis that does not exceed 5 cm in size. Contains
Eastern Szeletian (Streletskaya) cultural remains.

Rockfail - Qea15s yellow to buflcolored iboulis
with poorly sorted angular to subangular lime-
stone fragments o.j-4o cm in size, in a very pale
brown sandy silt matrix. It is thickest (7i cm) at
the southern limit of excavations and progressively
thins out northwards ro line I. This is assumed to
be related to a significant spalling of the shelter's
ceiling during a cold period.

D - Brown fine sandy silt with small (< 4 cm) angu-
lar limestone rubble and cobble clasts. Contains
a culturally-unattributed lithic assemblage, which
has some slightly damaged edges, suggesting that
the material has been moved.
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Figure r-3-Sectional profiles of Buran-Kaya lll: A-north profile line BIB l-g; B-west profile line B-E 8/9. Inset shows locations
of profiles on a plan of the site.
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E - Light yellowish brown sandy silt with very small
(. 3 c-) angular iboulis and root clasts. Contains
a culturally-unattributed lithic assemblage (unre-

lated to Level D) with blades.

Alluvial deposits - Directly below Level E, there is a
series of horizontally bedded alluvial deposits. The
beds are soft orange sand sediments with round
o.z-j cm quartz gravels, alternating with soft, very
fine yellow-orange sands with round quartz gravels
smaller than o.y cm. There are no other alluvial
sediments in the shelter; they are limited to the
base of the archeological sequence, before human
inhabitation of the shelter.

The bedrock supporting the site dips abruptly north

to south: there is an approximately one meter differ-
ence in its depth between the northern and southern
walls of the excavation (Figure r-1B). The alluvial
sediments were banked in against the bedrock, and
thereby leveled off the floor of the shelter. As a result,

the levels of the lower part of the sequence (B-E) are
fairly horizontal, and other than Level D, show no evi-
dence of having been moved, cut, or redeposited.

The stratigraphic sequence of Buran-Kaya III is very
complex, with about twenty lithologically and archeo-
logically distinct lwels within nearly 4.y m of deposits.
There are very few sterile horizons; those that do occur
are quite thin and/or variable in thickness across the
site. The Pleistocene part of the sequence (Lwel 5
and below), furthermore, is less than r.5 m in depth,
which suggesrs very slow sedimentation rates and thin,
non-ruderal occupations. Yet, Crimean Paleolithic
sites have generally been characterized as having high
sedimentation rates (e.g. Chabai et al. ry99), and this
would naturally be assumed to be the case in a south/
southwest facing shelter at the base of a bluff where
colluvium and exfoliation would be exacerbated by
seasonal variations in temperatures and humidiry and
what appears to have been only a thin ,r.getaiio.tal
cover due to the overall aridness of the period in which
the lower sequence was deposited.

A total of sixteen ervrs dates have been obtained on
material from the Buran-Kaya III sequence, all car-
ried out by the Radiocarbon Accelerator Unit, Oxford
Universiry Great Britain (Table r-r). Additional
attempts at absolute dating have been unsuccess-
ful. No substantial concentrations of charcoal were
found, at least in the lower part of the Buran-Kaya
III sequence.'Wood residue, discovered on a tool from
Level C and submitted to the Oxford Laboratory
could not be dated, while bird bone from the same
level failed assays due to low collagen content. Two

dosimeters for ESR and U-series dating were placed in
Layer B and Level C in the north profile of the 1996
excavations (squares 7-98), but these were stolen by
local vandals over the ensuing year.

The 6rst series of five dates that was run (oxe-

4rz6-4:9o) were submitted to the Oxford Laboratory
in r993-r99+ by P Allsworth-Jones as part of a dat-
ing program of Paleolithic sites in the CIS (Hedges

et d.. 1996; Allsworth-Jones zooo). The material in
this series had been collected during the first test
excavation (rqSo) by Yanevich before the archeo-
logical sequence was well understood. The samples
originated from squares 2-J meters from the north
proGle uncovered in ry94 (line B) to which they were
later correlated based on their elevations. Since the
sediments have a slight inclination southweswards
towards the river in this area, their positional extrapo-
lation some years later to the cultural layers visible in
the wall was problematic. Two very consistent dates
of ca. rr.9 kyr (ox,t-4r26, -4127) were obtained from

Absolute Dating of Buran-Kaya III

6-3 (horizon 6:8)
6-4 (horizon 6:9)
6-5 (horizon 6:ro)

7 (horizon 7:r)
7 (horizon 7:z)

square [n, Level 6lhorizon 8 and Level 6/horizon

9. These horizons, however, contained Aurignacoid
material. Yanevich has suggested that perhaps they
related to the Shan-Koba culture (with which the
dates are compatible): although no material of this
type was found in this square, this was an area where

Tenu 1-1
Absolute dates from Buran-Kaya III

Leuel Indusny Lab * Date

7A Neolithic ?t 5,o7o t 4o
3A Neolithic ?r 5,r8o t 5o
4.A Swiderian ?r ro,58o t 6o

4A Swiderian ?1 ro,9zo t 65

Aurignacian ox.+-4t262 rr,9oo I rto
Aurignacian oxr.-4t272 rr,9jo 1 r3o
Aurignacian oxe-4r282 z8,7oo + 6zo

Kiik-Koba oxl.-4r292 3J,zro ! 9oo
Kiik-Koba oxl.-4r1o2 jz,7ro ! 94o

6-z Gravemian oxe-68823 3o,74o x 46o
6-S Aurignacian oxt'699o3 34,4oo t t,zoo

Br Kiik Koba ox-+-66713 28,84o x 46o
Br Kiik Koba ox-+-66743 z8,5zo x 46o
C "Streletskaya" oxr-66723 j2,jio ! 7oo
C "Streletskaya ox.*-68693 3z,zoo t 65o

C "Streletskaya oxe-68683 36,7oo x t,5oo

r Gerasimenko, Chaprer z, smple wpe unknown; z Hedges et d. 1996, us on
bone ; j Perrirr 1998a. ws on bone .



the layers began to more steeply slope to the south and

east (Yanevich in Hedges et al'. ry96).
The date from level 6 horizon ro, oxA-4r28, pertained

to the base of the Upper Paleolithic layers. The initial

sondage of ry9o yielded some bifacially worked points

among rhe early Upper Paleolithic material and the

layer was likened to the Streletskaya culture (Hedges

et aI. 1996:189). N.B. this likening did not pertain to

the material from Lwel C, now often referred to as

Streletskaya, which occurred deeper in the sequence.)

At ca. z8 kyr, this date was within exPectations, and

subsequently corroborated by dates of a similar age

from the Aurignacian at Siuren I (Chabai rgg6).

The two dates from the Kiik-Koba layer Tlhotizon r

and layer Tlhorizon 2 were very consistent (ca. JzWr),
but inverted. These have often been considered unten-

able, because of the inversion and questions about

the provenience of the samples (Marks and Monigal

zooo). Alternatively, it has been claimed that the dated

material was from mixed (during Yanevich's excava-

tions) material of Layer B and Level C (Chabai et al.

zoor;63), although this seems highly unlikely given

the lithology of the deposits and Yaneviclis penchant
for recognizing even very localized lenses ofdarkened

sediments as new horizons.
Subsequent dating assays on material from the 1996

excavations, the proveniences of which were certain,

were not consistent with the first set of nus dates. As a

result, the first set has often been selectively dismissed

or gone unreported in publications (e.g., Marks 1998;

Monigal zoor; Marks and Monigal zool). A sample

from the Gravettian level 6-r (oxe-6882) provided

a date of 3o,74o x 46o, while the sample from the
'Aurignacian" level 6-5 @xl.699o) provided a date of

J4,4oo ! r,2oo. This latter date was considerably older

than that obtained from the lowermost Aurignacian

in the first AMS series, although both of these dates fall

5q
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within traditional expectations of the time range for

the Gravettian and Aurignacian industries.
The wo dates obained on material from the 1996

excavations of the Kiik-Koba Level Bt (ox.t -667 and
-6674, ca. z8 kyr), which are internally consistent, are

younger than the above-quoted two dates for the

Gravettian and Aurignacian, and considerably younger

than the dates from the first ervrs series obtained for

layer 7. V/hile the Kiik-Koba dates of ca. 1z kyr were

initially thought to be problematic' since this industry

was conventionally assumed to date around 5o'ooo
years ago, the dates of ca. z8 llyr for the same level

were mor€ easily accepted. lnvestigations at sites such

as Kabazi II and Siuren I have recently indicated that

the Middle Paleolithic lasted an excepdondly long

time, and the Upper Paleolithic made a rather tardy

appearance in Crimea. Thus, these remarkably late

dates for Buran-Kaya III Kiik-Koba-which only a

few years ago would have been viewed a5 a[611211-

appear to fit comfortably within the newly emerging

picture of Crimean occupation by multiple, migratory

groups ofpeoples.
Dates from the immediately underlying Level C

appear reasonable, being older than the Kiik-Koba

daies and within the expected time range for a lithic

industry of this rype. Two of these are statistically the

same and around p kyr np. One of these, oxt-6869,

was from a bone haft collected in the 1994 excavations

and correlated to this level (see Figure 5-r9: 8). The

third date from Lwel C, run on a bone tube whose

provenience is unquestionable, is somewhat older at
j6,7oo + r,5oo rp and barely overlaps the other dates

at rwo standard deviations (Figure r-4).

Rather than selectively choosing among the dates

of the first and second series of evs assays, all of

these dates are better viewed with caution until the

calibration of the radiocarbon chronology is re6ned.

The extreme variations in atmospheric radioisotope

production and deposition during ots 3 suggest that
taC dates may be six thousand, and up to ten-thou-

sand, years younger than the actual time of occupation
(Beck et al. zoor; Van der Plicht zooz; Voelker et al.

zooo). Radioisotope concentrations in archeologi-

cd material show even more fuctuations due to the

reseryoir effect, resulting in inconsistently young/old

dates for material that was deposited simultaneously
(fuchards and Beck zoor). The anomalous, inverted,

and/or inconsistent dates in the lower levels of Buran-

Kaya III might therefore be entirely the result of

fuctuations in atmospheric laC and its deposition

rather than any disturbance of cultural levels or exca-

vation error.
In the absence of independent chronometric con-

trols, the apparent ambiguiry of the radiocarbon dates

may find verification, at least partially, in the paleo-

ecological studies that have been carried out at the site,

summarized below.

kyr BP 26

Level 6-i oxA-6882

36 38

Level 6-5 oxA-4128

Level e-5 oxA-699o

Level 81 oxA-6674

Level Bl oxA-6673

Layer B llt oxA-4129

Layer Bllzoxe-4r3o

Level C oxA-6869

Level C oxA-6672

Level C oxA-6868

Figure r-4-ems dates on bone from Buran-Kaya lll, with
one and two standard deviations. Not shown are oxA'4126
and oxa-4t27 at ca. rt.9 kyr ee.
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Overview of Occupations in Levels A-E

Level A was present only in the western sector of
excavations in squares E5-8 and [6-8. It was assumed

during excavations that the material and matrix were
derived en lnatse from above and to the west of the
rockshelter, although it seems post-depositional
erosion played a part as well. Lithics from the western-
most squares (line 5: figure r-z) were often on edge and
show edge damage, but the remainder of the material

does not; in fact, many pieces are in pristine condi-
tion. Very small chips were also present in the eastern
squares of Level A. At the easternmost extension of
Level A, the level lies directly on top of Br sediments,
as seen in Figure r-1B (Lwel B was not present in this
area) and the faunal material, which was scattered
among large boulders, had the same appearance and
condition of the underlying lwel. In a few instances,
large faunal remains, the upper parts of which were
clearly in Level A sediments, were found to belong
to the underlying Lwel Br. Hence, the Level A was
deposited after there had been some erosion of Layer
B sediments in the front of the rockshelter.

The lithic material of Level A, which has not been
analyzed, is, without a doubt, mixed, but much of the
material shares enough distinctive technological and

rypological traits to more or less define the assemblage
while rejecting other pieces as intrusive. Unifacial
points are the most characteristic feature in Level A.
These are all off axis, frequently cortical, often ven-

trally thinned, and in cross-section are flat and fairly
thick (the ventral profiles in Figure vi appe r twisted
and incurvate because they are drawn according to the
axis of the tool, not the axis of debitage). They are
fairly large, ranging in size between 3.5-6 cm (about

rwice as large as typical Kiik-Koba points) and have

thick, roughly facered platforms with unlipped, very
salient bulbs of percussion. In the few instances of
non-cortical points, the scar pamerns are unidirec-
tional, but since most of the points are on thick
primary pieces, all of their scars are the result of tool
shaping/retouch. The retouch on the points is very
fine, flat, and regular. Most have a tertiary retouch
and the edges appear to have been ground. There are,
in addition, transversal scrapers made on the same raw
material as the points and that have similar techno-
logical and retouch characteristics. There are six cores
in the assemblage-these are all single surface, non
volumetric and unidirectional or bidirectional, with
rough platform preparation. Debitage in the assem-
blage is mainly consistent with such cores, with large
platforms, thick, fat cross-sections, and averaging )-+
cm in length.

Aberrant in the assemblage are two large bifacially
worked pieces (8.y cm long), one of which is rolled,
which most closely resemble adzes. The pieces are
symmetrical, fat in cross-section, shaping retouch is
very fine and flat, and the edges are ground. A small
portion of debitage in the assemblage is typical of bifa-
cial reduction fakes and are probably related to these
pieces. An extremely well-made, long, crested blade,
burins, and denticulates also appear aberrant. In

sum, none of these characteristics can link the Level A
material with any known Middle Paleolithic or Upper
Paleolirhic Crimean industry. It is most likely a true
core reduction technology without bifacial work,
thereby distancing it from the Crimean Micoquian.
The superb retouch technique is similar to that see in
Level C, but is otherwise typologically and technologi-
cally distinct from that industry.

Figure r-5-Typical points from Buran'Kaya lll Level A.



The heaviest concentrations of Levels B and Br
material appeared in the central portion of the site. In
the north, along lines A and B, Level B was fairly thin
(ca. ro cm) and sloped due to the bedrock configura-
tion. Near the back wall, Level Br was only presenr in
thin pockets in squares 6ro and Brr.

The Layer B micro- and macro-faunal assem-
blage has very good preservation with little spalling,
chemical alteration, or climato-edaphic damage. The
presence of small and/or fragile bones like carpals,
sesamoids, and costal cartilage suggests that the
assemblage was protected from prevailing winds by a
shelter and quickly covered by sediments. The lithic
material is likewise in excellent condition, without
evidence of rolling or edge damage. Patinated artifacts
were mainly limited to the northern sector of the site
where the clay conrenr of the sediments was slightly
higher and where the marrix in which the lithics were
embedded would have had seasonal saturation from
cliffrunoff.

There are no constructed features such as pits,
hearths, or bone heaps in either Level B or Br. They
are presumed to have been present, however, account-
ing for the dark grey color of the Br sediments
(Demidenko, Chapter 9), although it is not at all
clear how they were destroyed given the quick burial
and subsequent lack of sediment churning or move-
ment seen in these levels. Palynological (Gerasimenko,

Chapter z) and microfaunal (Markova, Chapter 3)
evidence point to a temperate climate with meso-
phytic species and open steppe during the deposition
of this layer; based on the absolute dates, probably
the Denekamp (Bryansk) Interstadial. Patou-Mathis
(Chapter 8) suggests that Layer B was a seasonal camp
with repeated occupations geared towards the hunting
and initial processing of Saiga tatarica. (Jse-wear anal-
yses conducted on the tools of Layer B (Giria, Chapter
ro) further corroborates this, with evidence for carcass
butchery and initial hide treatment.

The main concentration of the Level C lithic and
faunal material occurred in squares il-E9, with lithic
concentrations from tool resharpening in [7 and 87
(Figure r-6). There was no specific concentration of
bone; it was generally fragmented and small in size
throughout the excavated area. In the northern sector
of the site, the cultural remains of Level C thin out as
the bedrock forms a hump in squares B7-8 and Arr
and as it rises abruptly near the back wall. The richness
of the cultural remains in the eastern sector (B-frz)
appears concomitant with that of the eastern sector,
suggesting that there was probably a uniform distribu-
don of remains across the whole area. lJnfortunately,
most of this area was excavated in r99o and ry94
without having been recognized as a discrete cultural
layer, and the southwest corner of the site (Erz, [rz,
and part of frz) was destroyed by post-depositional
churning. The occupation ofLevel C does not appear

cHAprER r Introduction to the Site of Buran-Kaya lll 11

to have extended southwards past line E, owing to the
collapse of the shelter ceiling.

The Level C macro-faunal assemblage is quite
small (eight dmes smaller than that of Layer B) and
highly fragmented, especially in comparison to that
of Layer B. Climato-edaphic and plant damage was
quite severe-most fragments in Lwel C showed
weathering damage, versus only o.o8o/o in Layer B
(Laroulandie and d'Errico, Chapter 7; Patou-Mathis,
Chapter 8). There is also substantially more evidence
ofcarnivores in Level C versus Layer B, unexpected in
light of Layer B having more hunting and butchering
remains, and presumably more attractive to scavengers.
Carnivore tooth marks and gastric acid damaged ryoh
of the macrofaunal assemblage of Level C, versus only
o.r4o7o op carnivore damage in Layer B (Laroulandie

and d'Errico, Chapter 7; Patou-Mathis, Chapter 8).
Coprolites are also present in Level C, whereas they
are not in Layer B. On the other hand, the Level C
faunal material had much more anthropic damage
than did Layer B-in burning (8olo vs. zo/o) and in non-
burning human damage (r.oolo vs. o.5olo) (Laroulandie

and d'Errico, Chapter 7; Patou-Mathis, Chapter 8).
Laroulandie and d'Errico have interpreted the Level C
material to represent a single, brief occupation, with
carnivores pardally responsible for accumulation. In
fact, more carnivore evidence (tooth marks) prob-
ably would have been found if material was not so
fragmented. It should be noted that none of the edges
of the Level C lithic material or bone tools shows evi-
dence of having been worn, trampled, or abraded, and
there are intact tool resharpening scatter zones, despite
this apparent use of Level C as a hyena den. The lithic
assemblage also indicates a single, brief occupation.

No constructed features such as hearths or Dits
were noted during the excavation of Level C. Lenses
of burned sediments, however, were present in the
northeastern part oFthe shelter, a small portion of the
faunal remains had traces of burning, and microscopic
charcoal was present in samples taken for palynologi-
cal analyses. Root etching and chemical alteration of
the Level C macro-faunal assemblage points to at least
a thin vegetational cover and water percolation, and
palynological data (Gerasimenko, Chapter z) suggests
the living surface was open for a long time, with a sta-
ble, slow deposition rate of pollen. The small mammal
fauna recovered from the level (Markova, Chapter 3)
indicates that at the time of deposition of the cultural
layer, arid, open steppe prevailed in the area around
the site and that there was a nearby river. \7hile there
are some cold tolerant species such as Microtus gregalis,
the assemblage is periglacial in composition. Mosses
and grape ferns in the pollen spectrum point to the
aridiry of the climate with boreal steppes surrounding
the site. Given the dates and the features of the overly-
ing Layer B, this level has been correlated with the last
stadial of the Middle Plenielacial.
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Level D was only encountered during the ry96
excavations, although the rm2 sondage of the r99o sea-
son clearly penetrated the level. The level consists ofa
very thin scatter of lithics and bone in the southern
part of the site (Figure v7).Lanel D was not present
along )K5-8 owing to the erosion and talus cone at the
shelter mouth and it was not present in the northern
half of the excavation area, presumably due to the
configuration of the bedrock. No Level D sediments
or lithic material were encountered during the zoor
field-season: it was hoped that they would be present
along line rz based on the apparent distribution of the
material, but this portion of the site was destroyed.

There were less than a dozen recognizable faunal
elements in Level D; most of the bone assemblage was
small and in poor condition and was not submitted
for analysis. No small mammal faunal or malacofauna
were found during the excavation or screening of sedi-
ments. As Level D was not present in the main profile
sampled for pollen in ;996 (Figure r-3A), nor in the
2oor excavation area, no palynological analyses were
conducted for this level. Finally, the poor condition
of the bone precluded it from being submitted for
evs dating. In sum, little is known about the timing
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or paleoclimatic condidons during this occupation,
other than it was deposited before the major overhang
collapse in the southern part of the site.

Level E was also only encountered during rhe ry96
excavations, although previous excavations cut into it
in two separate areas (Figure r-8). Lwel E comprises a
thin scatter of lithic and faunal remains in the south-
ern sector of the rockshelter, with a marked slope
from north to south (Figure r-3B). Only a few pieces
in the faunal assemblage exceeded 5 cm in greatest
dimension; overall the assemblage is small and highly
fragmented. Although burnt bone was present near
the south wall, no hearths were found during exqrva-
tion. As with the overlying level, the faunal assemblage
has not been andyzed, no microfaunal or malacologi-
cal remains were discovered, no suitable bones were
available for eus dating, and no sediments were sub-
mitted for palynologicd analyses. This level contains
blades (Monigal, Chapter 4) and, on this basis alone,
has been called "Upper Paleolithic" (Chabai zooo^;
Chabai et al. zooo), but it must be stressed that very
little is known about the timing or nature of this occu-
pation, other than it is definitely in situ and predates
ca. 4O,OOO BP.

Buran-Kaya III Analyses

Buran-Kaya III is a surprisingly complicated site
given its rather limited areal extent of yo m2. The
exceptionally rich and deep cultural sequence sPans
the latter part of the Late Pleistocene through the
early Holocene, and its comprehensive analysis
requires the expertise of a great many specialism. At
the commencement of the American involvement in
the excavations, we envisaged a volume devoted to the
Buran-Kaya III sequence in its entirery. Such a publi
cation, however, not only was exceptionally dificult
to organize given the number of specialists involved,
whose studies all tend to be at different stages of com-
pletion, but seemed illogical, since we presume few of

our audience would be as equally as interested in the
Kiik-Koba as the Swiderian. More logical was to keep
the lower part of the sitet sequence in its geographi-
cal and cultural context of the late Middle to Early

Upper Paleolithic of the eastern Crimean Peninsula.
\,X/hile this is true of most of the papers devoted to
Buran-Kaya III in this volume, certain paleoclimatic
studies for the site-pollen, microfauna, and malacol-

ogy-obviously must be published in their totality.
Buran-Kaya III has provided the most extensive

Pleistocene pollen sequence in Crimea, derived
from the entirery of the three meters of the cultural

deposits. The evolution of landscapes in the Belogorsk
region described by Natalia Gerasimenko in Chapter

z provides an extremely important addition to our
knowledge base for the peninsula, and links the
previous palynological investigations conducted at
Zxkal,nayaV and Kabazi II, which only had Middle
Paleolithic deposits (Gubonina r98y; Gerasimenko
1999), and at Skalisry, which only had Final Paleolithic
deposits (Cohen er al. ry96). The majoriry of samples
analyzed in Gerasimenkot study of Buran-Kaya III
were taken from the north profile of the ry96 excava-
tions along lineE/B. In this area of the site, howevet
Level C was represented by an extremely thin deposit
adjacent to bedrock, and Levels D and E were not
present at all. Additional sa-mples were therefore taken
in zoor from Level C as well as from the sterile alluvial

deposits at the base ofthe sequence.
The extensive research by Anastasia Markova on

Quaternary microfauna is a fundamental component
of the paleoclimate reconstructions done during the
past decade for Eastern Europe and Markova has
conrinued her work initiated in the western Crimean
Paleolithic sites (Markova 1999) in the eastern half of
the peninsula (Chapters j, 17, 2)) . Her analyses of the
Buran-Kaya III small mammals in Chapter 3 includes
a portion of the lower part of the sequence-the
Eastern Szeletian of Level C and the Kiik-Koba of
Layer B. (The underlying Levels D and E did not
yield adequate faunal material.) Markova's analysis
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also includes the Upper Paleolithic layers immedi-
ately overlying these: Levels 6-5, 6-4, and 6-3, said
to be Aurignacian; Lwels 6-z and 6q, representing
a Gravettian occupation; and Layer 5, a Shan Koba/
Epi-Gravettian deposit. As the absolute dating record
of the Middle and Upper Paleolithic of Crimea is far
from complete, a microfaunal analysis such as this is
absolutely essential in placing these culrural layers into
their environmental and chronological context. The
sample used by Markova was from multiple years of
excavation and represents the better part of all the
occupations within the shelter.

The lithic assemblages from Levels D and E of Buran-
Kaya III have frequently been described as preliminary
and awaiting further augmentation (e.g., Marks 1998:

357).Yet, at the end of the zoor field season, it became
clear that the samples were as complete as they were
ever going to be. The material of these two levels from
rhe ry96 field season is described in Chapter 4.

Chapter 5, by Katherine Monigal, focuses on the
lithic assemblage from Level C. This materid has been
described as "transitional" between the Middle and
Upper Paleolithic (Marks 1998), as "lJpper Paleolithic"
(Chabai et al. zooo), as "Eastern Szeletian" (Monigal

zoor) and as Streletskaya-related (Chabai et al., Chapter
z).In short, it is a fairly unique lithic assemblage with
a contested status. No modern human remains, art
objects, dwellings, or other features typically associ-
ated with the Upper Paleolithic were found in Level C.
The level underlies the Middle Paleolithic Kiik-Koba
Layer B. The assumption about its "advanced" status
lays in its technology, which is unlike the recognized
Crimean Middle Paleolithic facies. and to a lesser
extent, a few of its rypological features.

The skeleton of the golden eagle analyzed by Gleb
Gavris and Svetlana Thykova (Chapter 6) was found
during the ry96 exc.rvations of Level C in square E9
(Figure r-6). The bones were in articular position
and included nearly all of the skeletal elements. It
is unknowable whether the bird simply died in the
rockshelter while using it as a nesting place and was
overlain by sediments without being disturbed by
scavengers or, as Gavris and Taykova suggest, it was
ritually slaughtered and buried. As noted above, the
remainder of the Level C faunal assemblage did have
extensive carnivore damage, and it is evident that the
cultural material of this level lay in the open for a fair
amount of time before it was buried. Yet, no burial pit
in this area was noted during excavation.

Golden eagles inhabit a wide variety of landscapes,
from barren plains to coniferous forests, and tend to
nest on high cliff ledges (or, if these are unavailable,
tall trees), overlooking grasslands where prey can be
sighted easily. Golden eagles are monogamous and a
pair will often hunt together, covering a territory of

9o km2. Aquik chrysaetos preferentially eats rabbits,
squirrels, and other lagomorphs and rodents, but will

supplement its dier with lizards and birds, including
large birds such as geese. In all of these aspects, the
area around Buran-Kaya would have provided plenti-
ful food supplies and a sheltered location from which
to survey a portion of the surrounding territory. On
the other hand, golden eagles re-use their nests from
year to year, and often from generation to generation
(DeGraaf et al. r99r; Maclaren et al. 1988). There is
little in the faunal material from Level C that points
to long-term habitation ofthe rockshelter by a pair of
golden eagles, suggesting that, at most, it was used as
a temporary perching place. These are large birds: they
can carry up 4 kg in fight and have a wingspan reach-
ing over z m. Given their size and predilection towards
roosting in isolated and inaccessible areas, they are
presumably difficult for humans to hunt. The man-
ner of death, age, and sex of the golden eagle found
in Level C is undetermined. The femora and fibulae
that Gavris and Thykova note as missing in the mate-
rial submitted for analysis, were in fact present during
excavations, when theywere drawn and photographed
in situ. Before they were removed from position, how-
ever, pothunters or scavengers stole these bones. On
the other hand, the feet, claws, and beak were not
found during excavation, since these elements cannot
survive in such a depositional environment.

V€ronique Laroulandie and Francesco d'Errico
cover a number of issues about the large mammal
fauna from Level C in Chapter 7. Aside from pro-
viding a basic enumeration and identification of the
assemblage, they describe its taphonomic pamerning.
They also elaborate on their previous studies of the
Level C bone tools (d'Errico and Laroulandie zooo)
with an extensive, heavily illustrated analysis of bone
tool taphonomy, the techniques used for tool pro-
duction, and supporting evidence from experimental
manufacture. Finally, they discuss the implications
of this unique bone tool assemblage, which, as
they note, may be Middle Paleolithic, transitional,
or Upper Paleolithic, and may have been made by
Neandertals, modern humans, an acculturated, or
a hybrid population. Their review of Late Middle
Paleolithic/transitional non-Aurignacian sites with
worked bone makes a very strong case that such
an elaborate, time-intensive, and highly specialized
tool production as seen at Buran-Kaya III was not
the purview of only Upper Paleolithic anatomically
modern humans.

As Laroulandie and D'Errico note (Chapter 7), the
first bone handle found at Buran-Kaya III, during
the ry94 excavations, was from Iayer 7-6, the base of
Yanevich's Kiik-Koba level. Other material from that
particular excavation collection bore many similarities
to Level C, leading to the assumption that a mixture
of rwo cultural levels had occurred during excavations
in that year. There are a number of reasons to conclude
that the haft belongs to Level C and not to the Kiik-



Koba layer: its evs date is identical to another bone
tube from Level C, it is obviously of the same techno-
qypology as the bone tool assemblage from C, and no
worked bone remotely of this nature has been found
in the Kiik-Koba faunal material excavated since 1996.
The sample studied by Laroulandie and d'Errico rep-
resents the entire Level C faunal assemblage excavated
during the 1996, 1997, and zoor field seasons.

The analysis of large mammal remains of Layer
B Ggg6 collection) is the subject of Chapter 8, by
Maryl€ne Patou-Mathis. This sizeable and very well
preserved faunal assemblage furnishes evidence for
rhe climatic conditions at the dme of the Layer B
occupation, on hunting patterns, site patterning,
butchery practices, and the diet of the rockshelter's
occupants. Based on her wide-ranging examination,
Patou-Mathis suggests that the Layer B Neandertals
carne to Buran-Kaya III seasonally in order to hunt
Saiga antelope, which comprises the better part of the
assemblage, and that this animal was the primary rea-
son for the sitet occupation.

The lithic collection from Layer B of Buran-Kaya
III is the largest of all known assemblages of the
Kiik-Koba facies of the Crimean Micoquian and
Yuri Demidenko's analysis of the material, presented
in Chapter 9, is by far the most in-depth study yet
available of this facies. This study focuses on the lithic
assemblage recovered from the ry96 freld season;
although these excavations were small in area-less
than 7 62-ey61 L7,ooo pieces were recovered. \fhile
the description alone of such a huge assemblage would
be daunting to most, Demidenko also reconstructs
the lithic chaine o?y'ratoire employed over the course of
occupations and puts the material into its landscape-
use and Micoquian contexts.

The excellent preservation of the Level B lithic
assemblage makes it an ideal candidate for use-wear
analyses. Chapter ro, by Evgeny Giria, touches on
a number of issues in addition to his traceological
description, including the question of whether tools
were imported into or manufactured on the site,
how they were used, how they were modified dur-
ing their uselife and eventually discarded, and what
sort of post-depositional damage they incurred. Long
assumed manufacture and use aspects of Micoquian
lithics find verification in Giria's study, such as the
order in which ventral and dorsal surfaces of bifacial
tools were shaped and rejuvenated, that the type of use
the tools withstood dulled edges in a predictable man-
ner, and that the subsequent resharpening of these
resulted in the small, heavily retouched tool kits that
are the hallmark of the Kiik-Koba.

The age-old question archeologists have grappled
with-the meaning of lithic technological and typo-
logical variability-can be examined from a number
of different angles. Some of the those which have
lately received the most attention are the nature of
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a site's occupation and how it fits into a regional
mobiliry framework, the chaine opiratoire of the lithic
assemblage and which, if any, phases took place oF
site, how the end-products of rhis chaine opy'ratoire
were used, and how much that use affected their form.
Many studies that try to solve such issues start on the
broad, regional scale and are hamstrung by patchy
knowledge about landscape and resource use. The
authors of Chapters rr-r4, Thorsten Uthmeier, Jiirgen
Richter, and Martin Kurbjuhn, are part of research
team approaching these problems for the Crimean
Middle Paleolithic with a novel methodology, begin-
ning with the smallest unit of study-the raw material
nodule-and working upwards and outwards from
there.

The specifics of this methodology, or transforma-
tion analysis, and its theoretical underpinnings are
detailed in Chapter u by Thorsten Uthmeier. \Zhile
a few issues particular to the late Crimean Middle
Paleolithic are touched upon here, the chapter truly
does describ e a rnodus operandi that may be applied
with ease to any lithic assemblage.

Chapter tz, also authored by Thorsten Uthmeier,
applies this methodological approach to the lithic
assemblage from Level Br. Beginning with raw mate-
rial source exploitation, Uthmeier reconstructs the
original shape of nodules or artiftcts imported into
the site, how they were prepared and transformed into
cores or surface-shaped tools, the blanks and tools
produced, and what was discarded or exported from
the site. Then he discusses how these activities were
part of the day to day activities of the Neandertals
that inhabited the site and how task groups and larger
movements were organized.

Jiirgen Richter (Chapter 13) focuses on a single aspect
of the transformation analysis: the cltaine opiratoire for
pointed tools. Thelrils directeurs for the Kiik-Koba
facies, are, of course, the small, oFaxis point and the
convergent scraper; two forms that grade into each
other and are distinguished only by their pointedness
(points) and slight lateral asymmetry (scrapers). Any
presentation of a Micoquian lithic assemblage will dis-
tinguish between, and discuss separately, the unifacial
and bifacial tools (see e.g., Chapters 9 and zo), even
in those cases where the unifacial and bifacial tool
type counterparts differ solely in their surface shaping.
Richter turns our conventional wisdom on its head by
his elegant analysis of these tools from Level Br.

One of the first steps in the transformation analysis
presenred in these chapters is to sort a lithic assem-
blage into raw material rypes and then into their basic
units, either nodules or single pieces. Chapter 14, 6y
Martin Kurbjuhn, presents the itemization of each of
the unirs recognized in the Level Br assemblage, in
a manner similar to that used for refitted cores. It
includes such details as the morphology and visual
characteristics of the raw material units, their source,
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the spatial distribution in the site, and the life history

ofeach unit.
The study of the malacological remains found at

Buran-Kaya III is presented in Chapter 19 as part of
a larger snail analysis of eastern Crimea. Constantine
Mikhailesku's study is temporally limited to Late
Middle Paleolithic/Early Upper Paleolithic, so the

prevalent snail remains of layer 6 and upwards in the

Buran-Kaya III sequence were not included. As noted

above, no malacological remains were found in Levels

A, D, or E, and those from Level C were extremely
limited. Layer B, on the other hand, did yield an

adequate enough sample to make some characteriza-
tion of the paleoecological conditions current during
its deposition.

'S7ith 
the last field season, in 2oot, aside from a wit-

ness section in squares A-Btz, most of the Paleolithic

cultural remains have been excavated at Buran-Kaya
III. The small cave at the rear of the site (north of

squares A9-Aro) may be a meter or more deep, but
given the steep rise in the bedrock in this section
of the site, the very thin remains of Levels B and C
north of line B, and the predilection of Epi-Gravettian
people to dig pits, it is highly doubtful that the cave

will contain any material older than Epi-Gravettian.
Excavations in row rz rwealed that the site in squares

D\-x<I2 and part of ftzis completely destroyed from

rhe uppermost layers through the sterile sediments

that cap bedrock. To the south of line )K, the cultural
layers slope towards the river and appear mixed in the

profile. To the west, what is not limited by the cliff

wall appears to be derived material (Level A) or sterile;

Levels B-E were mainly concentrated in the central

portion of the site.



Vegetational History of Buran-Kaya III

etational dynamics in the site and its vicinity ov91 a

long perioi of the site's existenss-f1ern the Middle

Paliolithic to the Neolithic. The sitet deposits (up to

3 m thick) accumulated within the rockshelter, which

was formed in the limestone of the internal ridge of

the Crimean Mountains (maximum altitude )5o m

above sea level). The rockshelter is located in the steep

right slope of the Burulcha River Valley, where it cuts

the ridge at 2to m above sea level, 8 m above the water

level. The rockshelter is exposed to the south-west and

is presently wide-open to the light. A buried karst

channel was discovered in the inner part of the shelter
(personal communication, A. Yanevich), indicating

t-h"t the Buran-Kaya III cavity was Part of an under-

ground drainage system' At the Present time, water

still seeps on the walls and moistens the Iowermost

deposits of the shelter.
Buran-Kaya III is located within the low moun-

tain forest-steppe region (forests of Quercus pubescens

\filld. 
"nd 

-i"do* steppes) of the Euxinian forest

province, Crimean Mountain subprovince (Barbarych

i97). Ar\oreal vegetation is mainly found in river val-

leys and ravines, and consists of oak(Quercus pubescerts
'\V'illd., 

Quercus Petraea Liebl., and Quercus robur L.,

the first strongly predominates) with an admixture of

maple (Acer campestreL.), ash (Fraxinus excebiorL.),

"ni 
.l- (UlmusluberosaMoench.). The undergrowth

is formed by spindle tree (Euonymus euroPea L.), hazel-

nut (Corylus auellana L.), shrub hornbeam (Carpinus

orientalis Mill.), cornelian cherry dogwood (Cornus

m as L.), bloody do gwood (C o rnus s angu i ne a L.)' b uck-

thorn (Rhamnus cd,thartical.), Christt rhorn (Paliurus

ollen studies of the sediments in the multilayered

site of Buran-Kaya III (eastern Crimea) reveal veg-

Natalia Gerasimenko

sp in a- C h ris ti Mill. ), and smoke-t r ee (C o tinus co ggir gr ia

Scop.). Hawthorn (Crataegus Pentagyna Jacg.), black-

rhorn (Prunus spinosa L.), rose (Rosa corymbiferaL.),

and wild pear (Pyrus eheagnaceae Pall.) grow in drier

spots. Steppic plants dominate the plateau-like tops

of th. ridge, and consist of grasses (Gramineae) and

Herbetum mixtum. The grasses are primarily sheep's

fescue (Festuca sulcata Hock.) and feather-gtass (Stipa

L.), whereas the Herbetum mixtum includes many

plants of the Lamiaceae (7bymus, Satureja, Teucrium,

S cute llzri a, Saluia), Rosaceae (Fi lip endula, Potenti lla),

Ranunculac eae (Ado n is, 7h a li c trum, Ac t a e a), Fabaceae

(Genista, Medicago), Apiaceae (Pimpinella), and

Asteraceae (Centaurea, Xeranthemun) families. Most

of the above-mentioned species of Lamiaceae and

Asteraceae, as well as Genista and Pimpinella, are

well adjusted to the xeric conditions of limestone

substrata.
The soils that formed on limestone under the stePPe

vegetation are turf-carbonate soils (rendzinas), whereas

the soils formed under the low mountain forests are

dark-brown mountain soils (brown rendzinas). The

soils of the valley bottoms are meadow-chernozems;

these are the most rich in humus and the thickest in

depth.
Palynological investigations of Crimean Upper

Pleistocene deposits were carried out at the Mousterian

site of Zaskalnaya V located in eastern Crimea
(Gubonina 1985), at the Middle Paleolithic site of

Kabazi II located in western Crimea (Gerasimenko

ry99), and at the Final Paleolithic site of Skalisry in

western Crimea (Cohen er il'. ry96). The pollen spec-

tra of the deposits in western Crimea display a much

higher proportion and a greater diversiw of arboreal
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pollen than the deposits in eastern Crimea, indicat-
ing a wetter climate in western Crimea. Presently, the

eastern Crimean forest-steppe also has a more conti-

nental climate (greater temperature variation, Ionger
frost period, shorter vegetational period) than western

Crimea. From west to east, the precipitation drops

from 6oo mm to between ioo-47o mm, resulting in

more extensively distributed and taller stands of forest,

as well as a more mesophytic composition of steppe
coenoses in western Crimea as compared to the east-
ern Crimea forest-steppe.

Materials and Methods

A series of z4 pollen samples from the Buran-Kaya III

sedimentary sequence was analyzed. The sample pro-
cessing involved treatment with roolo HCl, roolo KOH,
r5olo Na4P2O 7 x ro H2O and fotation in a Thoulet
solution. The pollen frequency was generally low (8-33

grains per slide), yet enough to count between roo and
zoo grains per sample and to plot the pollen diagram
(Figure z-r). Two samples from Level 6 did not yield
enough pollen to be included in the diagram. The
highest pollen frequencies were observed in the sedi-
ments of Levels i'A, C,8,6-j, basal portions of Levels

6-r and 6-;, and at the top of Level 4, respectively.
Layer 5 was the poorest in pollen.

Differential preservation of microfossils was found

within each sample. Spores and arboreal pollen were

consistently well preserved, whereas pollen grains of
herbs had both good and bad preservation rates. The
pollen grains of dicoryledonous herbs in particular
were creased, while microfossils of Cyperaceae and

Gramineae were frequently broken. This suggests
that the arboreal pollen found in the site was mainly

airborne, while herbaceous plant pollen was deposited
in Buran-Kaya III both by eolian and slopewash trans-
porration. The presence of a karst channel indicates
that there was surface runoff into the rockshelter.
Spores have a very high resistance to destruction and
are therefore usually well preserved.

Generalized studies of surface samples in modern
vegetational zones and in mountain vegetadonal belts
(Grichuk and Zaklinskaya 1948; Klopotovskaya 1976)

serye as the basis of the pollen diagram interpretations.
Since the Buran-Kaya III pollen spectra are dominated
by herbaceous pollen, studies ofsurface samples in the
steppe zone are especially important (Dinesman 1977;
Arap r97z; Bezusko et a). 1992, r99). 

-Ihe 
character-

istic feature of the Buran-Kaya III pollen diagram is

a high percentage of spores-these account for an

average of 17olo (and up rc 65o/o) of the total number

of microfossils. High percentages of spores are rypical
for forest and tundra belts. Yet, the Buran-Kaya III
pollen spectra point to neither forest zone (due to low

percentages of arboreal pollen), nor tundra (due to
the consistent presence of Polypodiaceae). Thus, the
abundance of spores is a local feature of the pollen
spectra formation dictated by paleovegetation in the

immediate vicinity. Spores do not spread far from the

plants that produce them, and both mosses and ferns

usually grow in rock cracks and cavities. 
'Within 

the
modern steppe belt of Uftraine, certain rock outcrops
are refugia for sweral fern taxa, enabling their preser-
vation (Genov r98Z).

The very low percentages of Pinus pollen (less than
rr%) indicate that pine did not grow near the site, and
also that pollen spectra formation in the rockshelter
\ilas not strongly affected by long-distance wind-blown
rransport. The pollen sequence from Buran-Kaya III
reflects the vegetational dynamics only of the immedi-
ate site surroundings.

Specialized pollen studies of both mountain
(Klopotovskaya 1976) and plain regions (Spiridonova

r99r) have shown that the airborne pollen that accumu-
lates on valley slopes and on terraces is derived mainly
from pollen producers in the valley bottoms, and that
upward air movements prevail in valleys. In Buran-

Kaya III, the pollen spectra formation was affected by
pollen input from runoff and slopewash processes, so
the spectra refect the vegetation of both higher and
Iower topographical altitudes, although lower altitude
vegetation tends to dominate. It should be noted that
Ranunculaceae pollen, a frequent member of meadow

coenoses, as well as Fabaceae and Apiaceae pollen, are
always well preserved. The highest numbers of disfig-
ured pollen grains were seen in Lamiaceae, Rosaceae,
Brassicaceae, Asteraceae, some Cichoriaceae, and
Chenopodiaceae. This suggests that the representa-
tives of these families grew in the higher topographic
areas. Still, many pollen grains of Chenopodiaceae,
Artemisia, and almost all of Ephedra, as well as part
of Lamiaceae, Rosaceae, and Cichoriaceae' have very

good preservation. This means that they contributed
to the pollen spectra as wind-blown components from
either the foodplain or the plateau.

In order to differentiate the regional environmen-
tal changes and the specific local features controlled
by rock crevices, some adjustments are made in the
pollen diagram (Figure z-r). Arboreal pollen (AP)

and non-arboreal pollen (NAP) percentages, as well

as the percentages within each taxa of these grouPs,
were calculated from the sum of arboreal and her-
baceous pollen. Percentages ofspores were calculated



separately, from the toal number of microfossils. Two
special pollen sums were calculated within NAP: one
comprised of xerophyte pollen (Chenopodiaceae,
Artemisia, Plumbaginaceae, and Ephedr) and the
other comprised of Herbetum mixtum pollen. This
Iatter term is tradirionally used in Russian geobotani-
cal literature to designate dicoryledonous herbs that
form a mesophytic component of steppe associations
in the Eastern European Plain and that are especially
abundanr in meadow steppe environments (Herbetum
mixtum steppes of the present day forest-steppe belt).
The abundance of Herbetum mixtum in the steppe
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composition progressively decreases southwards in
direct relation to lessening precipitation and increas-
ing Gramineae and xerophytes in the steppe coenoses.
Thus, the proportional representation of these rwo
groups in the pollen percentages enables hyporheses
about climatic conditions. Pollen of the Asteraceae
family, which has both xerophytic and mesophytic
representatives, is not included in Herbetum mixtum
and is counted separately. The other more specific
problems of pollen inrerpretation will be discussed
below, after the description of the diagram's pollen
zonation.

Pollen Zonation

Fourteen pollen zones were recognized in the Buran-
Kaya III deposits (Figure z-r). The basal portion of
sedimentary sequence was studied in the exposure
from the 2oor excavations (shown in the lower part of
the diagram).

PorreN ZoNn I  (3.oo-3.oy rvr ,  Lnvnr  E)

7.one I is one of few zones in the diagram with a
forest-steppe rype pollen spectrum (zoo/o AP, 8oo/o
NAP). The arboreal pollen is dominated by boreal
taxa: Pinus, Alnus, and Betula, though the presence
of a single pollen grain of the broadleaved Tilia
cordata Mill. is notable. The good preservation of
the Tilia grain excludes the possibiliry that it was
redeposited. The non-arboreal pollen is dominated
by Herbetum mixtum (especially Lamiaceae) and
Cyperaceae. Asteraceae pollen is also rather abundant,
whereas xerophytes (Chenopodiaceae) and Gramineae
are underrepresented. Spores make up a significant
proportion of the total number of microfossils (4oozo),

and are dominated by Bryales (t+ot').Polypodiaceae

are second in prevalence (9vo), and primarily repre-
sented by Pterideae spores. The other spores are from
Lycopodiaceae and Botrychium sp.

Porrr ,N Zoun I I  (255-2.90 M, Lever  D)

Pollen Zone II corresponds to Level D and is homog-
enous in its pollen content, with steppe pollen
spectra G6oto AP and 84o/o NAP). The arboreal pol-
len consists of boreal vxa: Alnus (dominating) and
Betula consistently, and Pinus in the upper part of
rhe level. Herbetum mixtum is a major component
of the non-arboreal pollen, Cyperaceae are second in
prevalence in the lower spectrum, while Gramineae
and Asteraceae counts increase in the upper spectrum.
Xerophpes are not significant, although Artemisia
and Ephedra appear together with Chenopodiaceae.

The composition of the Herbetum mixtum is not
diverse: Lamiaceae, Rosaceae, and Brassicaceae domi-
nare, and Rubiaceae and Cichoriaceae are noticeable,
but Ranunculaceae pollen, present in Level E, has
disappeared.

Two subzones, associated with Levels D3 and Dr,
can be distinguished based on their spore content
(31oto and 5oolo respectively). Counts of Lycopodiaceae
and Botrychium are the same in both subzones (and

match the values of zone I), whereas Polypodiaceae,
and especially Bryales, first decrease in the lower level,
then increase again in the upper level.

Lwel Dr is rich in Pterideae spores, although
a distinctive feature of the level is the abundance
of the other Polypodiaceae (Asplenieae, Aspidieae,
Polypodiaceae s. str., et al.).

Por-rex ZoNn I I I  (2.1o-2.4o M, Lnvnr  C)

ZoneIII has the same general pollen content as Level
D (t6,lo AP, 84o/o NAP). The zone III non-arboreal
pollen differs from zone II both by * increase of
xerophyte pollen counrs and by the diversification
of Herbetum mixtum. The maximum number of
Chenopodiaceae for the Buran-Kaya III zoor section
is seen in this zone, and Plumbaginaceae, Artemisia,
and Ephedra contribute to the xerophyte pollen com-
plex. Herbetum mixtum includes ro families, with
Lamiaceae and Cichoriaceae strongly prevailing in
number. Arboreal pollen includes Pinus, Cupressaceae,
Alnus (dominating), and Betula. The spore content

blvo) is average for the 5s61len-B,ryales prevail (rrolo),
while counts of other spores are equally distributed
among Lycopodiace ae, B o try c h i u rn, P terideae, and the
other Polypodiaceae. The pollen sample from Level C
is enriched in microscopic charcoal.

The main part of the sedimentary sequence was
studied from sample taken during the 1998 excava-
tions at Buran-Kaya III (Figure z-r supra).
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PorreN ZoNr. IY (z . lo-z. io  M)

Zone IY is characterized by steppe pollen sPectra
(1-no/o AP, 88-9to/o NAP). The arboreal pollen con-
sists only of Pinus and Alnus, with a distinct Pinus

predominance in the lower part of the pollen zone.

Xerophytes and Herbetum mixtum prwail in the
non-arboreal pollen, followed by Gramineae pollen.
Xerophytes (Chenopodi aceae, Ar tem is ia, and Ep h edr)

are particularly prominent in the upper part of the

zone, forming one of the xerophytic maxima in the

pollen diagram. The lower part of the pollen zone has

a higher Cyperaceae pollen content and a more diverse

composition of Herbetum mixtum. Spores (lS-+S'l')

are predominantly Bryales (ro-ryolo) and Pterideae
(ro-r3olo). The sediments of pollen zone IV are Poorer
in microfossils than Levels E, D, and C.

In the sedimentary sequence from the 1998 exca-
vations at Buran-Kaya III, the deposits containing
pollen zone IV underlie Level C, the pollen of which

was analyzed from the 2oor excavations.'What could
be the position of pollen zone IV relative to the lower
pollen sequence (Figure zt infra) from Buran-Kaya
III zoor? It has features both in common with and

distinct from pollen zones II and III (Levels D and C
respectively), though it definitely differs from zone I.
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From bottom to top' zone IV shows the same trend

of increasing xerophytes and decreasing Cyperaceae

as seen in the zone II and III sequence. Based on the

non-arboreal pollen composition, it is possible to
position zone IV beween zones II and III as a kind

of transition. Yet, discrepancies appear then with the

arboreal pollen content and composition. Zone IV

generally is poorer in arboreal pollen than zones II or

iII, 
".td 

pariicularly poorer in Alnus pollen. It is also

important that Berula pollen, rather typical for zones

I-III, is absent in zone IV which has arboreal pollen

dominated 6y Pinus. The other difference is that in

pollen zones D and C, Herbetum mixtum dominates
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over xerophytes, whereas the opposite ratio is found

in pollen zone IV. From the standpoint of the pol-

len, it seems that there is no equivalent to pollen zone

IV in the Buran-Kaya III zoor sequence, or that the

sediments of pollen zone IV were formed under con-

ditions having very limited eolian pollen input (the

inner part ofa caviry a narrow entrance).

Po l reN  ZoNB V  ( z .oo -2 .20  M)

ZoneY represents Levels B and Br and was identified

by having common characteristics of steppe pollen

spectra: (r) the same general composition of pollen
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(8ou" AB 9zolo NAP), (z) a lower percentage of spores
than the average seen in the rest ofthe section, (3) a low
number of xerophytes in the non-arboreal pollen, (4)

the same taxa composition of non-arboreal pollen, (5)

the predominance of Alnzrs in arboreal pollen, and (6)

low values of Lycopodiaceae and Botrychium sp. The
Iow proportion of xerophytes is a distinctive feature of
pollen zone V in the diagram. Also distinctive is the
significant number of grains from the Ranunculaceae
family, which includes many mesophytic species. The
boreal tree Betuk is underrepresented in pollen zone
V as compared to its counts in the lower archeological
units (only a single Benla pollen grain was found).

Tnne Y can be subdivided into two subzones rep-
resenring Levels B and Br, based on differences in the
rwo pollen spectra. The lower subzone (Va, Lwel Br)
is richer in Cyperaceae pollen and in spores' while the
upper (Vb, Level B) has a higher count of Herbetum
mixtum (at the expense of Lamiaceae) and of xero-
phytes (at the expense of Ephedra). The arboreal pollen
of Layer B has a more diverse composition of boreal
r:xa (Salix, Alntu, and Benh), and single pollen grains
of Quercus were noted. The well preserved Quercus
pollen (Quercus pubesceruVilld.) was not redeposited.
Given the absence of Pinus microfossils (only one pol-
len grain ofpinewas found in Level Br),long-distance
pollen transport into the site did not occur, and oak
must have grown in the site viciniry. The sample from
the upper Lwel B is enriched in microscopic char-
coal.

Po r r rN  ZoNe  V I  ( r . 8o - r . 9  M ,  LEVEL  6 -S )

ZoneYl is rather similar to pollen zone V in most of
the indices, including in the overall pollen and spore
content (6-7V" N, 9J-94oh NAP, and 1448Vo sPores
of the total sum) and diversiry of taxa. The distinctive
features are a higher number of xerophytes (mainly

Chenopodiaceae) and Asteraceae, and lower values
of Herbetum mixtum and Cyperaceae than in zone
V. The lower part of zone VI is somewhat different
from the upper part. The lower spectrum displays the
Asteraceae maximum for the diagram, whereas the
upper spectrum displays the Gramineae maximum
for the diagram. Xerophytes are more abundant and
Herbetum mixtum is less abundant in the upper part
of the zone. The arboreal pollen in the lower spectrum
is similar to that ofzoneV: Alnus (dominating), Betula,
and Cupressaceae (/uniperus sp.). The arboreal pollen
of the upper spectrum is comprised of only a few
Pinus grains. Thus, the lower part of zone is a kind of
transition between zone V and top of the zone VI. The
upper sample is also poorer overall in pollen than the
lower one and pollen zone V. This is the only sample
contaminated by modern-day pollen of Juglans regia
(3 grains), which presendy grows near the section (A.

Yanevich, personal communication). The spore group

is dominated by Bryales, though Pteridae are abun-

dant in the lower part of the zone. The remainder of
the spore complex has the same values as pollen zone

V with slighdy more Lycopodiaceae.

Po r r rN  ZoNs  V I I  ( t . 8 - r . 62  u )

Zone Wl corresponds to the pollen-rich Level 61,
and probably to Levels 6-4 and 6-2, x well, which
are very poor in pollen. Levels 6-4 and 6-z have been
combined with the same pollen zone as Level 6-3 due
to similarities in their overall pollen composition (r4-

16o/o AP,84-8so7o NAP), the same arboreal taxa, and the
prevalence of Herbetum mixtum over xerophytes in
the non-arboreal pollen. The proportions of spores are
higher in Levels 6-4 and 6-z rhan in Level 63 QSot').
This might be related to the better resistance of spores
ro those destructive factors that definitely affected the
spectra formation of the two pollen-poor lwels.

The arboreal pollen of pollen zone VII includes
only boreal taxa: Pinus, Alnus, and Benla (in equal
propordons). The non-arboreal pollen can be statis-
tically characterized in Level 6-1, and is dominated
by Herbetum mixtum and xerophytes. A drop in
Gramineae, as compared to pollen zone VI, was
observed. Herbetum mixtum is diverse in composi-
tion and as abundant as pollen zone V (Levels B and
Br). Yet, the Cyperaceae counts are lower and the
xerophyte values higher than in pollen zone V. The
increase of Artemisia is noteworthy: beginning with
this zone, it is an important component of the xero-
phyte complex in the diagram (up to the Holocene).
The low spore percentage in subzone 6-3 is due to the
very low counts ofLycopodiaceae and Polypodicaeae
(with the exception of Pteridae), and to the absence
of Botrychiuln spores. Pteridae and Bryales are more
abundant in Level 6-z and particularly in 6-4.

Po r r r ,N  ZoNB V I I I  ( r . l l - t . 62  r v t )

Zone 14II was disdnguished in the lower part of
Level 6-r based on its having the maximum value
of Herbetum mixtum in the Pleistocene part of the
sequence, as well as having the lowest percentage of
xerophytes. Nevertheless, the pollen spectrum for
zone VIII is a steppe rype (9v" AP, gtvo NAP), and the
arboreal pollen includes only boreal taxa, though with
a rather diverse composition (Pinus, Cupressaceae,
Salix, Alnus, and Betula). Herbetum mixtum pollen
is also diverse, but still dominated by Lamiaceae and
Rosaceae. Pollen from the Ranunculaceae family,
which includes many mesophytic species, is notice-
able, while the total number of Cyperaceae is very
low. Spores are dominated by Bryales and Pteridae,
and only few Botrychium spores were found. The
pollen sample is rich in pollen and in microscopic
charcoal.



Porrr,N ZoNn IX (r.+o-r.t i  M)

Pollen zone IX corresponds to the middle and upper
part of Level 6-r, and is identified by its high numbers
of xerophytic and non-arboreal pollen (9o-rooo/o).

Arboreal pollen is totally absent in the lower sample,
whereas in the upper one, several pollen grains of

Juniperus sp., along with Pinus andAlnus, were found.

Juniperus pollen is typically poorly preserved in the

sediments, so its presence in the sample indicates that

this plant definitely grew near the site. The character-
isdc feature of the non-arboreal pollen is a rather high
propo rtion of both Artem is i a and Ep h edra, in addition
to the significant Chenopodiaceae component of

xerophytic pollen. The taxa composition of Herbetum
mixtum is poor, especially in the lower sample (only

4 families), and has a strong prwalence of Lamiaceae.
The upper sample is rich in Cichoriaceae pollen, how-
ever. Beginning in pollen zone IX, Ranunculaceae

disappears until the Holocene. Spores are fairly abun-

dant, dominated by Bryales and Pteridae, although
Botrychium also increases in number.

PorrnN ZoNn X ( r . ry- r .4o lv l ,  Levnn 5)

Zone X is rather homogenous in its sPectra com-
ponents, and has several distinctive features for the

Buran-Kaya III pollen diagram. First, it displa,vs the

maximum values of xerophyte pollen and the low-

est values of arboreal pollen (zo/o, 2o/o, and 7o/o of the

samples). In the lower part of the zone, Benla pollen
is noticeable (and this is the last zone in the sequence
with Betuk), whereas in the upper samples, only sin-

gle grains of Alnus and Pinus were found. Xerophpes
are represented by Chenopodiaceae, Artemisia, and
Ephedra, while the Herbetum mixtum composition is

very poor: fwo to four families in the lower samples.
This low frequency may be connected to the low pol-
len frequencies in these samples overall; pollen has the

same relative abundance as the spores, which are far

more resistant to destruction. Asteraceae pollen is well
represented, and Lamiaceae is predominant among
the Herbetum mixtum. Spores are dominated by

Bryales, although the Lycopodiaceae and Botrychium
counts are significant. The percentage of Pteridae is

high in the basal portion of the zone.

PorrnN ZoNp. XI  ( r . ro-r . r t  u ,  Lpvel  4,A.)

Zone Xl, displays a steppe rype composition (roolo AP,

9oolo NAP), but the composition of the non-arboreal
pollen spectrum is different from that of zone X.

The group is dominated by Herbetum mixtum and

Gramineae, and Asteraceae are noticeable, but xero-

phytes, represented only by Chenopodiaceae, drop
sharply in number. The Herbetum mixtum composi-
tion continues to be very poor (three families), and
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Lamiaceae prevails. Arboreal pollen includes Alnus
and Pinus. Spores are very abundant (48v") and domi-
nated by different Polypodiaceae' though not so much
by Pteridae. Bryales and Lycopodiaceae have relatively
high counts, but Botrychium is represented by only a
few grains.

Po r rnN  ZoNB X I I  ( r . oo - r . r o  M)

This zone corresponds to Level 4 (the lower part) and
has a forest-steppe type ofspectra. Spore counts reach

their maximum in the diagram in this zone (650/o), and,
for the first time, the arboreal pollen count (zrolo) is at
the same level as it was at the bottom of the sequence
(pollen zone I). The arboreal pollen consists of boreal
s;a-6xinly Alnus-but still has rather diverse
shrub pollen:, Juniperas, Rltarunus, and Caprifoliaceae
(Viburnum?). Xerophytes have the same low pro-
portions seen in pollen zone l, whereas Flerbetum
mixtum has the absolute maximum in the diagram,
and is more diverse than in pollen zone XI. Lamiaceae
prevail, while Asteraceae are not important. Starting
from this level, Herbetum mixtum pollen counts
never return to the low values of the Pleistocene Part
of the diagram. Spores are absolutely dominated by
Polypodiaceae (Asplenieae, Aspidieae, Polypodiaceae
s. str.). Pteridae and other components of the spore
complex (Bryales, Lycopodiaceae, and Botrychium) do
not appear in significant numbers.

Po l r rN  Zowe  X I I I  ( o .9o - r . oo  M)

Zone XIII is found in the upper part of Level 4, and
has steppe rype pollen spectra that is similar to pollen
zone XII (9vo AP, lrolo NAP, 39olo spores). Zone XIII

differs from zone XII by having a higher proportion of
Alnus in the arboreal pollen, and by having lower vdues
of Gramineae and higher values of Herbetum mixtum
in the non-arboreal pollen. The diversiry of this group
is significant (Lamiaceae and Rosaceae prevail). Spores
are still dominated by Polypodiaceae, but are only a
third ofthe pollen zone XII values. Lycopodiaceae and
Bryales are present, 6ut Bonychium disappeared from

the pollen diagram in this zone.

PorrBN ZoNB XIY (o.76-0.90 rvl, Leven 3,A.)

Zone XIY demonstrates an important change in

the diagram: the appearance of broad-leaved taxa,
including Quercus, Carpinus, Acer, their satellite
Corylus, and Rharnnus. Alnus is still a little higher in

oollen counts than the broad-leaved taxa, but Pinus is
io*.r. Th. pollen spectra are of forest-steppe type (zo-

2)o/o .LP, 7r-8oo/o NAP, z6olo of spores from the total
sum). Herbetum mixtum with a rich composition
(nine families) strongly dominates the non-arboreal
pollen, whereas xerophltes are second in abundance
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(Chenopodiaceae dominates, but Arternisia and
Ephedra are also present). The low propordon of
Gramineae pollen is the other distinctive feature of
the complex. Spores are dominated by Bryales and

The main feature of the Buran-Kaya III pollen dia-
gram is a distinct predominance of steppe pollen
spectra, combined with a high proportion of diverse
spores. These are explained by the impact of both
regional and local factors on pollen spectra formation.

Forest-steppe rype pollen spectra were discovered at
the base ofthe sequence (pollen zone I, Level E) and
at the top of the sequence (pollen zone XII, the lower

part of Level 4, and pollen zone XIV Layer 1A). In
two cases (Levels E and 3A), the forest-steppe sPectra
include pollen of broadJeaved taxa, which is rather
abundant in Layer 3,4,. Pollen zone XII has only boreal

pollen taxa. The only other appearance of a few pol-
len grains of broadleaved species (namely Quercus)
occurs in pollen zone V (the upper subzone, Level B).
The arboreal pollen in the remainder of the diagram
are boreal taxa.

The low percentages of Pinus pollen testifr to its

long-distance wind-blown origin. Alnus (alder) pollen
is consistently the main component of the arboreal
pollen. The alder pollen grains are normally developed,
which means that the trees were well adapted to the

environment (the Burulcha River floodplain). Betuh
(birch) pollen is found in small quantities in pollen
zones I through X (the lower part), and disappears in

the upper part of the section. 
'Ihe 

Betula pollen are
arboreal forms (Benla secr. Albae), and are usually
underdeveloped (small pollen grains with weak exines
and weakly dweloped pore apertures). The environ-
mentwas therefore not favorable to Benla\ pollination
and growth. At the present time, the boreal tee Betuk
rarely grows in the temperate climate of the Crimean
Mountains, it was obviously also at the limit of its
natural habitat in the area under investigation during
the Upper Pleniglacial, although for a quite different
reason. In the colder northern part of Ukraine, well

developed Benh pollen is present, including pollen
of arcto-boreal shrub forrns (Betuh sect. Costatae et
Fruticosae). Furthermore, normally developed Betuk

pollen grains have been found in Upper Pleniglacial

deposits in western Crimea (Gerasimenko 1999). This

may indicate that not the cold, but the aridiry of the
climate, was the factor limiting the distribution of
Betula in eastern Crimea.

The other tree whose pollen punctuates the diagram
in pollen zones III to XII (Levels C to 4) is Juniperus.
This heliophytic planr can grow in the undergrowth
of llght pine forests, or may form separate associa-

Polypodiaceae, though the number of Pteridae spores
are the lowest in the section. Lycopodiaceae is average
for the secrion, while Botrychium sp. is absent.

tions in open landscapes. The latter definitely was the
case for the Buran-Kaya Pleistocene environments.
Pollen of other shrubs-Corylus, Rhamnaceae, and
Caprifoliaceae-appear in the uppermost part of the
diagram (pollen zones XII-XI'S, whereas single pol-
len grains of Salix (willow) were found in the middle
part of the diagram, and obviously originated in the
foodplain.'Willow pollen occurred in zones having a
low proportion of xerophytes among the non-arboreal
pollen (zones V and MII, corresponding to Layer B
and the lower part of Lwel 6-r).

Minimal arboreal pollen (o-zolo) is characteristic of
pollen zones IX and X (the upper part of Lwel 6-r and
Layer 5). Concomitantly, these zones are distinguished
by the highest values ofxerophytes and the lowest val-
ues of Herbetum mixtum in the diagram. The samples
derived from the 2oor exc,rvations of the site have
a richer arboreal pollen content ft6-zooto) than the
samples taken during the 1998 excavations (z-r4o7o1.

This may be related to the different availabiliry of the
two sections to wind-blown pollen.

The lowest counts of xerophyte pollen are found in
zones I, II, Y VIII, XII, and XIII (corresponding to
Levels E, D, Br, B, the lower parts of Levels 6-r and 4,
and Level +A). Th. minima in the lower three zones
are correlated to maxima of both Herbetum mixtum
and Cyperaceae, whereas the minima in tne upper
three zones are related only to Herbetum mixtum
peala. The environmental adaptations of these rwo
wet-loving herbaceous groups are different. Herbetum
mixtum mainly includes mesophytic plants reliant
on precipitation, while Cyperaceae in the boreal
and temperate belts grows azonally and relies on
ground moisture. Cyperaceae are zonal components
of ground cover in tundra and the sub-alpine belt
of the Carpathians where there are low evaporation
rates. They are also rypical for Crimean Yaila meadow-
steppe landscapes where precipitation is not less than
6oo mm per year. It is assumed that precipitation dur-
ing the Late Pleniglacial of eastern Crimea was not
so high, since it is presently below too mm. On the
other hand, the low temperatures of the Pleniglacial
resulted in substantially lower evaporation rates, and
much lower amounts of precipitation were thereby
needed to produce an environment humid enough
for Cyperaceae distribution (wet meadows), at least in
valleys. As with all the Pleniglacial valleys before the
Holocene terrace erosion, the Burulcha River Valley

Main Characteristics of the Pollen Diagram and its Components



was less deep than today, and the Buran-Kaya III site

was closer to the floodplain. This, as well as possibly
higher precipitation during the formation of the pol-
len spectra of zone I and the lower parts of zones II, IV

and V were the cause of the Cyperaceae peaks (Level

E, the lower parts of Levels D, Br, and the base of the

1998 excavation). During the formation of the upper

pollen zones rich in Herbetum mixtum pollen (VIII,

XII, and XIII), either the precipitation was lower or

the temperature was higher, in order to produce wet
meadows beyond the alder groves in the foodplain.

The impact of the adjacent river valley can be seen

in the predominance of Herbetum mixtum in the non-

arboreal pollen of most of the pollen spectra. 
'With

the exception of the zones richest in xerophytes-IX
and X (the upper part of Level 6-r and Layer 5)-the
other zones with a predominance of xerophytes over

Herbetum mixtum are zone IV and the upper part

of zone YI (substrata of Layer B and the upper part

of Subzone 6-5). The indicator for a rypical stePPe

landscape is Gramineae pollen. It is usually under-

represented in pollen spectra because of its poor

preservation rate, so even values of t5o7o Gramineae
can indicate extensive distribution of a grass steppe in

the vicinity (Dinesman 1977).In the Buran-Kaya III

diagra"m, this is seen in pollen zones IV-W, XI, and

partly in IX and X (Layer B with substrata, Levels 6-5,

4,{, and partly 5 and 6-r).
Among xero phytes, Artemisia is the most specialized

indicator of dry steppes, while Chenopodiaceae are

present in most of the steppe zone pollen spectra. The

continuous Artemisia curve, though it does not have

high values, extends from zone MI to X (Levels 6-3 to
y). Another characteristic feature of the diagram is the

almost constant presence of the steppe plant Ephedra,
which is regarded as a rypical representative of Late

Pleniglacial and Late Glacial stepPes (Khotinsky 1983;

Bezusko 1999). Among Herbetum mixtum, Lamiaceae,

Rosaceae, Brassicaceae, and Cichoriaceae are the most

limestone slopes. Lamiaceae, the most richly repre-

sented pollen in the section, is similar to Scutelkria

pollen, which presendy inhabits stePPes, rocky slopes,

and limestone outcrops in Crimea. Pollen of Thyn'zus

and Saluia, which are presently abundant in the area,

were not found, at least not well preserved. Leonurus

and Stachys pollen rypes seem to be represented in the

pollen spectra. Asteraceae, which are regarded as the

most xerophltic of Herbetum mixtum (and have been

counted separately here) are second in abundance
after Lamiaceae among the dicoryledonous herbs in

the diagram. They may also indicate eroded substrata.
The zones richest in Asteraceae are I, II, VI, X, and XI
(Levels E,D, 6-5,5, and 4A').

Oscillations in spore content in the diagram are not

regular and often demonstrate local environmental
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changes dictated by the development of fissures and

caverns in limestone rocks. All of the Buran-Kaya
III samples have a higher spore count than the zonal
forest-steppe and steppe spectra (<zoolo) of the pres-
ent-day temperate belt of the Russian Plain. This is

obviously a result of the rock lithology and topog-
raphy around the site. Some of the peals of spores
are also related to their better preservation rate in
the sediments, and are observed only in pollen-poor
zones. Still, several extremes in the spore counts in the

diagram refect climatic changes. These climatically

dependent changes can be recognized by their direct
correlation to changes in the other components of the
pollen spectra. For instance, the maximum spore val-
ues in the diagram (pollen zones XII and XI, or Levels

4 and 4A) are related to the increase of mesophyric
herbs, and partially to arboreal pollen. The minimum
spore values are correlated with either the lowest
pollen counts of mesophytic herbs and arboreal vege-
tation (pollen zone X, Layer 5), or with the appearance
of broadleaved taxa, and therefore a warmer climate
and higher evaporation rate (zone XIV, Layer 14, zone
IV, Layer B).

The members of different taxonomical groups of

spores in the spectra are important for paleoenvi-
ronment reconstructions. Bryales (green mosses) are
common rePresentatives in spore vegetation in steppes
and even semi-deserts. The maximum spore values in
pollen zones IX and X (Level 6-i, the upper part and
Layer 5) are attained at the expense of Bryales, and are
not unusual for steppe zones. The absolute maximum
of spores in zone XII (Level 4, the lower part) is driven
by moisture-loving Polypodiaceae (ferns), which is
well correlated with the maximums of arboreal and
Herbetum mixtum pollen here. In most of the spec-
tra in the diagram, the Polypodiaceae contents are
within the present limit for plain-steppe (<roolo) and
forest-steppe (.r5ozo) zones. A peculiar feature of the
Buran-Kaya III sequence is a significant amount of

resentatives of Pteridae grow on Iimestone stones,
fissures, and rock-shelters, while others (Pteridium,

for instance) grow in light forests and meadows. Their
presence within the steppe zone is connected only
with mountain refugia and waterlogged areas that
would provide sufficient moisture.

The other peculiar feature of the spore group
composition is the presence of Lycopodiaceae and
Botrychium, which are not presently rypical of forest-

steppe and steppe zones of the temperate belt, and are
characteristic of forest and tundra zones. Nevertheless,
representatives ofthese groups are described as typical
components in the composition of the Pleniglacial

steppe vegetation of the southern Russian Plain,

where they are proportionally more abundant than
in the Buran-Kaya III sequence (Bolikhovskaya

important. Representatives of these families grow in spores from the Pteridae subfamily of Polypodiaceae

dilierent environments: in meadows, steppes, and dry (which have been counted separately). Some rep-
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t99;; Bezusko and Bogutslry 1986). Low numbers of
Lycopodiaceae were found in the Middle Pleniglacial
interstadials and interphasial deposits of the Kabazi
II section (Gerasimenko ry99). ln Buran-Kaya III,
Lycopodiaceae, as well as Botrychium, afso have their
highest values in the lower part of the sequence (zones

I-III, Levels E-C), and they appear throughout the
sequence, though in small numbers. This is related to
the closer position of Buran-Kaya III to the foodplain
as compared to Kabazi II. These two spore taxa grow
in meadows of the boreal zone. Botrychium spores
drop in value and disappear upwards starting from
pollen zone XI (Lwel 4A), and only unique examples
appear in zones V-VIII (Lwels 8r-6-r, the lower
part). The diversiry of spores and the poor composi-
tion of arboreal pollen demonstrate that during this
period, the Burulcha River Valley provided a habitat
for many moisture-loving plants, but not to warmth-
loving plants.

Generally, the Buran-Kaya III diagram is rather
homogenous, especially in the portion framed by
the uppermost and lowermost forest-steppe pollen
complexes. The ratio of herbaceous xerophytes and
mesophytic Herbetum mixtum is most characteristic
of steppe pollen spectra. Despite the cyclic oscillations
in the non-arboreal pollen components, the general
trend is towards increasing xerophytes from the bot-
tom to the top of the zoor section (from Level D to
Lwel C), and from the bottom ro the top of the late
Pleistocene sequence in the 1998 section (from Lwel
Br to Layer 5). Based on the counts of xerophyte pol-
len, the diagram can be subdivided into 4 major parts:
(r) pollen zones I-III and V (Levels E-D and Layer B)
with relatively low xerophyte content, (z) pollen zones
VI-VIII (Level 6-y through the lower part of Level 6-
r) with middling xerophyte content, G) pollen zones
IX-X (Level 6-r to 5) with the maximum xerophyte
content, and (+) pollen zones XI-XIV (Levels 4A-l.A)
with low xerophyte content.

Environments of Buran-Kaya III

Lr,ver E ENvTnoNMENT

Pollen zone I (Level E) indicates the existence of for-
est-steppe vegetation in the Burulcha River Valley,
rhough open landscapes dominated over forest

associations. The forest, made up of dder and birch,
occupied the foodplain, and a few lime trees grew
in protected locations on the slopes of the southern
foothills. The herbaceous vegetation was dominated
by meadow rypes, including mesophytic plants of the
Ranunculaceae family. In many places, the ground
was significantly waterlogged, which favored the
extensive distribution of sedges and mosses. Ferns, as
well as some club mosses and grape ferns, grew both
in forests and in rock cavities. The rather high pollen
counts of Asteraceae possibly refect the development
oferosional processes in the river valley.

The presence of Betula, club mosses, and grape fern
(Botrychium) in the vegetational composition indi-
cates a boreal climate for this interval, although the
occurrence of the broadleaved species Tilia cordata
Mill. indicates rhar it was close to south-boreal condi-
tions. Possibly, it was a transitional climate of rhe end
of an interstadial: relatively humid and allowing for
the forest-meadow rype of vegetation in the Burulcha
River Valley.

Lnvsr  D ENvTnoNMENT

Pollen zone II (Level D) shows some reduction in
forest areas in the river valley and the disappearance
of broad-leaved trees. The open landscapes were sdll

dominated by wet meadow coenoses at the beginning
of the interval, but some xeric elements had already
appeared (Ephedra, Artemisia). Later on, sedges were
replaced by grasses and mesophytic Herbetum mix-
tum, and so the waterlogged areas in the valley were
reduced. Erosional processes, recorded in the vegeta-
tion ofdisturbed substrata, developed around the site,
especially at the end of the interval. It appears that at
the end of the interval, the rockshelter imelf had a lot
of moisture-all spore plants (mosses, club mosses'
and ferns) have their maxima in the diagram in this
zone.

The vegetational composition of zone II indicates
a boreal steppe climate that got colder and progres-
sively drier than the climate of the preceding interval.
The herb coenoses changed from wet meadows to
Gramineae-Herbetum mixtum during the interval.
Still, steppes were mesophydc, and birch-alder forest
existed in the foodplain. At the end of the interval,
an intense local input of moisture occurred in the
rockshelter, causing an increase in the population of
spore plants.

LsvBr C ErvvInoNMENT

Pollen zone III (Lwel C) indicates a further increase
of aridiry of the boreal climate. Chenopodiaceae,
Artemisia, Ephedra, and Plumbaginaceae formed sepa-
rate xeric associations and replaced the grass coenoses
in dry areas. Mesophytic herbs of with a rather rich
composition were also extensively distributed in the
rivervalley. Two families (Lamiaceae and Cichoriaceae)



dominated mesophytic associations. Lamiaceae
included many plants growing on limestone sub-
strata, and are very rypical of the modern herb cover

of the Crimean forest-steppe. Cichoriaceae are com-
mon in meadow and steppe, but frequently produce
maxima in the cultural horizons of archeological sites
(Kremenetslcy r99r), refecting ruderal(K.remenetsky r99rl, reflectlnS ruderal vegetatlon. rne

presence of Plantaginaceae pollen in the sPectrum'
ion. The

which is also indicative of human impact on vegeta-
tion, is interesting in this context. The sharp drop in
Asteraceae pollen might indicate that the erosional
processes around the site stopped. The activities of
Paleolithic peoples affected the same stable surface
of the site for a longer period, and the traces of these
activities are better refected in the pollen spectra and
the sediments (abundance of microscopic charcoal).

Birch-alder groves grew in the foodplain, and
some bushes of the heliophydc planr Junipmu grew
on limestone rocls. Climatic aridiry (and human
impact?) might be responsible for the drop in spore
plants in the rockshelter. The relative abundance of
club mosses, and particularly of grape fern, in the
spore composition point to a boreal climate during
the period.

Pollen zone IV (substrata of Level C in the 1998
section) shows the disappearance of birch-alder for-

est in the Burulcha River Valley. This episode is not
recorded in the zoot section. A boreal stePPe zone

existed in the area, with more xerophytic steppe
coenoses than during the formation of Levels E, D,
and C. At the beginning of the interval, waterlogged
areas covered by sedges were present not far from the
site. Later on, sedges were replaced by Herbetum
mixtum. which needs less moisture. Grasses and xeric
herbs (Chenopodiaceae, Artemisia, and Ephedra) were
consistently abundant, but especially so at the end of
the interval. Spore plants permanently grew in the
rock cavities. From the beginning to the end of the
interval, ferns became less abundant, whereas mosses'
club mosses, and grape fern became more extensive.
This, together with reduction of sedges, indicates the

decreasing wetness of the site and its surroundings
to the end of the interval. The lithological evidence

may show evidence of whether this dry and cold spell
happened before the formation of the lithological
sequence of the 2oor section, or whether it is part of
the arid intervd with the harshest climatic conditions
recorded in pollen zone III (Level C).

Levr ,n B ENvInoNMENT

Pollen zone V (Layer B) indicates steppe landscapes,
though with more mesophytic herbs than in the inter-
vals recorded in pollen zones II-IV (Lwels D, C). At

the beginning of this time span (Level Br), wet mead-

ows with a high proportion of sedges occupied the
foodplain. Mesophltic plants of the Ranunculaceae
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family also grew there. Grass associations were exten-
sively distributed on the drier areas. Xeric coenoses
were not widespread in the Burulcha fuver Valley.
Alder trees framed the river channel.

In the second half of the interval (Level B), the
meadows became drier and were dominated by
Herbetum mixtum. Representatives of the Lamiaceae
family were particularly abundant everywhere around
the site. Pollen of Scutellaria and Stachys types was
observed in the samples-the former is adapted to
limestone substrata, the latter grows in meadows.
'Willow 

and birch occurred in the alder groves along
the river, and a few oaks grew in the protected foot-
hills of the southern slope. The spore population of
rock cavities decreased, particularly in connection
with a drop in boreal spore plants-club mosses and
grape fern.

These vegetational changes demonstrate a climatic
improvement as compared to the preceding intervals.
The low number of boreal elements (both of birch
and boreal spore plants) and the appearance ofbroad-
Ieaved species (Quercus pubesceruVilld.) may indicate
warming. The very low number of xerophytes in the
herb composition is evidence for increased precipita-
tion than in the preceding stages of steppe distribution
(especially at the beginning of the interval). Still,
steppes dominated the landscape, and the participa-
tion of broad-leaved trees in the vegetation was low.
This suggests that the interval was an interphasial.

LBver 6-5 ENvTnoNMENT

Pollen zone VI (Level 6-y) reflects steppe landscapes
with a more xeric composition of herb coenoses than

during all the preceding intervals. Grass steppes with a
high proportion of Chenopodiaceae prevailed during
the second half of the period, whereas the beginning of
the interval was a kind of transition from the previous
wetter interphasial to full stadial conditions. At the
beginning of the interval, Herbetum mixtum (espe-

cially Lamiaceae) still prevailed in the herb cover, and
birch and alder rrees lined the river. In the second part
of the stadial, the area was treeless. At the beginning
of the interval, erosional processes possibly developed
around the site (recorded in the Asteraceae peak),
and additional input of moisture to the rockshelter
occurred (the high values of Pteridae ferns). Generally,
spore plants were dominated by mosses and included
a few boreal elements (club mosses and grape ferns).

Lnvtrs  6-4-6-z ENvInoNtvrsNr

Pollen zone \4I (Levels 6-4-6-z) enables the envi-
ronmental reconstruction for only the middle part
of the period (Level 6-3). It appears that the climatic
conditions were also alike at the beginning and at
the end of this interval because of the similarities
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in the main pollen spectra indices, but the pollen
counts in the corresponding sediments are too Iow

to provide detailed analysis. Obviously, throughout
the interval, birch-pine groves grew in the Burulcha
River floodplain and boreal steppes were present in

the site's viciniry. During the sedimentation of Level
6-3, steppes were mainly dominated by Gramineae-
Herbetum mixtum associations, though xerophytic
coenoses also significantly contributed to the steppe
vegetation composition. Dry steppe vegetation, such

as Artemisia, started to spread in the area. Lamiaceae
and Rosaceae dominated the Herbetum mixtum com-
position. The vegetation indicates a stadial climate,
but one less harsh than at the end of the Level 6-5
interval. The distinctive feature is a decrease in spore

plants around the site. Mosses did not change in num-

ber but club mosses and ferns, especially grape ferns,

practically disappeared.

Lrvrr  6-r  EuvrnoNMENT

Pollen zone VIII (the lower part of Level 6-r) also
indicates a boreal steppe, but with more mesophytic
herb coenoses than in the prwious stadials. The

area was occupied by meadow steppes, recorded in

the maximum of Herbetum mixtum values and in

the very low number of xerophytes. The distribu-
tion of the Lamiaceae family (pollen of Scutellaria
and Stachys rypes) reached its maximum at this time.

Ranunculaceae, the representatives of which grow in
meadows, appeared. Alder, birch, and willow edged

the river channel, and juniper bushes grew on slopes.
The spore population increased in number around
the site, and was dominated by mosses and Pteridae

ferns. In fact, the vegetation was very similar to that
of the interstadid and interphasial described in the
Buran-Kaya III sequence, but broad-leaved species

did not occur. The mesophytication of steppes refects
a strong decrease in climatic continentalism during
this interval, and, conventionally, it could be related

to an interphasial.
Pollen zone IX (the upper part of Level 6-r)

shows a significant environmental change, as com-
pared to the prwious wet interval. Dry steppe
associations (Artemisia and Ephedra in a complex with

Chenopodiaceae) spread in the area and replaced the
Herbetum mixtum coenoses. The latter were possibly
restricted to only the foodplain. The valley was tree-
less, or, at most, only few alders and junipers appeared
near the river. Lamiaceae dominated the Herbetum
mixtum composition, although Cichoriaceae also
became abundant at the end of the interval. The lower

part of the pollen zone is marked by the maximum of
Pteridae spores, which can only be explained by some
very local changes in the rockshelter environment.
Mosses dominated the spore composition in the latter
part, while the number of wet-loving ferns decreased

during this interval. The vegetation of this interval

indicates a stadiai with a continental climate, which

was similar to, or more continental, than the climate
recorded in the upper part of pollen zone VI (top of
Level 6-5).

Laven ;  ENvInoNMENT

Pollen zone X (Layer y) demonstrates the further pro-
gressive increase of climatic continentalism, recorded

in the maximum spread of xerophytes, including

Chenopodiac eae, Artem is i a, and Ep h edra. Mesophytic
coenoses of Herbetum mixtum still grew in the food-
plain, but their distribution was significantly reduced,

especially at the end of the interval. Concomitantly,

the foristic composition of Herbetum mixtum

became very poor.
At the beginning of the interval, a few birch and

alder grew near the water, but later on, the valley was

treeless. The increase in Asteraceae throughout the
zone indicates a pioneer vegetation of disturbed sub-

strata. The vegetation cover was probably sparse, and

erosional processes developed elsewhere. The samples
for zone X have the lowest pollen frequencies in the

section. In this context, the high number of spores in

the lower spectra of the zone appears to be related to

the proportionally low number of pollen grains. In the

upper sample, which is richer in pollen, the percentage

of spores is low. Mosses dominated among the spore

plants, whereas the more moisture-demanding ferns

were generally reduced in number during the interval.

It is notable that boreal spore plants (club mosses and

grape ferns) got more abundant in this period than

during the prwious intervals that were recorded in the
1998 sequence. This may indicate that the climate was

cold, as well as continental. Pollen zone X corresponds

to the climatic pessimum for the entire diagram.

LBvrr 4,4. ENvInoNMENT

Pollen zone XI (Level +A) shows some improvement in

climate. Boreal steppes still dominated the vegetation,
and only a few alder trees appeared in the foodplain.

However, the composition ofsteppe associations implies

an increase in precipitation. The number of xerophyres

dropped sharply, and instead, Herbetum mixtum-

Gramineae coenoses were extensively distributed in the

area. The floristic composition of Herbetum mixtum

did not recover after the peak in aridity of the preced-
ing interval and was very poor (Lamiaceae, Rosaceae,

and Brassicaceae), while plants of the Asteraceae family
were still abundant. Spore plant population of the site
increased, particularly at the expense of moisture-lov-
ing ferns. In contrast, the proportion of boreal grape
fern decreased during this interval, which may indicate

an increase in moisture and temperature as compared
to the preceding interval.



LBver 4 ENvTnoNMENT

Pollen zone XII (the lower part of Level 4) indicates
forest-steppe vegeration. Alder groves spread exten-
sively in the foodplain. Meadow steppes occupied
the whole area, whereas xeric coenoses practically
disappeared. The floristic composition of Herbetum
mixtum became richer, but the most distinctive fea-
ture of the mesophytic vegetation was an extensive
fern distribution. They obviously grew abundantly
around the rockshelter, as well as in the foodplain
forest. Elements of broadleaved flora did not appear
yet in the area, whereas bushes-Rhamnaceae and
Caprifoliace4s-51311sd to spread. The climate of the
interval was wet, but was still boreal, and may cor-
respond to an interstadial or to the beginning of an
interglacial.

Pollen zone XIII (the upper part of Level 4) shows
a return to a steppe landscape in the Burulcha River
Valley, although the steppes were mesophytic with
a rich floristic composition of Herbetum mixtum.
Representatives of the Lamiaceae familywere especially
abundant. The area was dominated by boreal meadow-
steppe, and alder groves framed the river valley. Ferns
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became much less widespread, but boreal club mosses
somewhat increased in number. The climate was drier
than during the preceding forest-steppe interval, but
much wetter than during the previous stadials.

Levnn.  3A ENvTnoNMENT

Pollen zone XIV (Layer 3,4') indicates a forest-
sreppe vegetation with a temperate climate. At that
time. broad-leaved trees and bushes-hornbeam, oak,
maple, and hazel-grew on the slope foothills, and
alder groves spread along the river. Rhamnus and
Viburnum grew in the undergrowth. Forests were not'
however, dominant in the landscape; meadow stePPe
was widespread and included avery rich herb compo-
sition. Xerophytes, including Artemisia and Ephedra,

grew on dry slopes. The amount of spore plants in
the ground cover was below average for the period of
the sitet existence: shadeJoving Pteridae ferns sharply
dropped in number and boreal grape fern disap-
peared. The vegetation of the interval indicates a full
interglacial, though it was an interglacial phase with
a relatively continental climate favorable to meadow

steppe predominence in a forest-steppe landscape.

Temporal Correlations

The vegetational history of Buran-Kaya III provides
evidence for the following series of environmental
evenrs: (r) interstadial with forest-steppe landscapes
(Level E); (z) stadial, fi,rst with meadows (Level D),
later with more xeric steppe coenoses (Level C); (l)

interphasial with mesophytic steppe (Levels B, Br);
(+) stadial with grass steppe (Level 6-t); (5) interpha-
sial with meadow steppe (the base of Level 6-i; 6)
stadial, first grass steppe (Level 6-r), Iater on, xeric
steppe (Layer 5), and again, grass steppe (Level 4A);
(7) interstadial, or beginning of interglacial (Level 4);
(8) interglacial (Layer 1A).

The laC dates obtained for Buran-Kaya III provide
the chronological framework for the correlation. In
the lower part of the sequence, the AMS dates for
Level C are i,z,1jo t Tooi i'z,zoo x 65o; and,36,7oo +

r,5oo; for Level Br are z8,5zo + 46o and 28,84o t 46o;
and for Level 6-5 ̂ re z8,7oo + 6zo and J4,4oo x r,zoo
kyr nn (Chabai et al. zooo). The interphasial seen in
pollen zone V (Levels B and Br) can be correlated then
with the Denekamp/Arry interstadial at z8-3o kyr eP.
The arid climate of eastern Crimea restricted the dis-
tribudon of arboreal vegetation and was possibly why
this warm spell was registered as an interphasial in
the Buran-Kaya III sequence. In the eastern Crimean
site of Zaskalnaya V Layer I (Gubonina 1985), broad-
leaved vegetation was likewise absent during the
interval that is correlated with Level B (Chabai

zooo). As is the case in the Buran-Kaya III section,
this interval ar Zaskalnaya V Layer I is distinctive in
its predominance of meadow steppe, the incidence
of birch and alder, and the extensive disuibution of
spore plants.

The cold spell with boreal steppe vegetation
recorded in Levels D and C corresponds to the last
stadial of the Middle Pleniglacial, which occurred
between 3o16 l<yr sp. The interstadial of pollen zone
I can be correlated then with the end of the Hengelo,
or with a cooler Huneborg/Les Cottds interphasial

occurring around )5 Wr rr' (Hammen 1995). In
Kabazi II, this interphasial was also characterized by
a low proportion of broad-leaved trees in the vegeta-
tional composition, though pine forest was extensively

disrributed. The differences in the ratio of steppe and
forest in landscapes during this interval in 

'Western

and eastern Crimea may have been controlled by
differences in the climatic continentalism of the two
areas, also observed in the present day.

Based on the archeological correlations (Chabai et
al. zooo), the Les Cott€s interphasial of Kabazi II cor-
responds to ZaskalnayaV Layer II and the latter might

therefore be correlated with Buran-Kaya III Level E.
Nevertheless, the pollen of Zaskalnaya V Layer II

differs from Level E by a steppe rype of spectra and
higher counts of xerophytes, and is more similar to
the pollen complexes of Levels D and C. According



32 Natalia Gerasimenko

to the available pollen data, Levels D and C belong to
different phases of the same stadial, and show a pro-

gressive increase in aridiry from the beginning to the
end of the period. Concerning the characteristics of
herbaceous vegetation of the last Middle Pleniglacial
stadial in Kabazi II and Buran-Kaya III, it appears
that the latter site was richer in hydrophytes during
the first half of the stadial (Level D).'We can explain
this only by the closer position of Buran-Kaya III to
the foodplain, providing waterlogged substrata for
hydrophytic Cyperaceae coenoses.

Level 6-y does not differ from Lwel B in its laC

dates, but its pollen spectra indicate a stadial climate.
The lower part of the zone represents a transition from
interstadial to stadial conditions, with meadows and
alder trees in the valley, while the upper part corre-
sponds to full stadid condidons with a predominance
of grass steppe. A prevalence of boreal grass stePpe
was also established at this time, overlying Denekamp
deposits in Kabazi ll-the Bug pollen zone and the
beginning of Upper Pleniglacial.

Buran-Kaya III was surrounded by boreal steppe

during the formation of the upper part of the sequence,
up to and including Level 4,4'. Radiometric dates for
Level 4A place it in the Younger Dryas (ro,18o i 60
and ro,9zo + 65), corresponding to the upper chrono-
logical limit of the Late Glacial. The Upper Paleolithic
was replaced by the Final Paleolithic (Swiderian) cul-
ture at this time (Yanevich 1999).

Layer 5, characterized by the harshest continental
climate seen in the Buran-Kaya III sequence, is the
Iast lwel of the Pleniglacial. The second half of the
Pleniglacial (the upper part of Level 6-r and i) was

distinctive for having more xeric steppe coenoses than
the first half (Levels 6-v6-l). This corresponds well to
the view of two glacial vegetational phases*an earlier
cold/wet ohase and a later cold/drv one (Grichuk

ry72). ln Upper Pleniglacial (Late 
'Valdai) 

sections
of the northern and central part of the Russian Plain,
the beginning of the maximum increase of Artemisia
is dated to around 15 \yr nr' (Bolikhovskaya t995). A
tentative correlation ofthe upper part oflevel 6-r and
Layer 5 with the date r5*r3 kyr is therefore suggested.

Pollen in the base of Level 6-r indicates a cool and
wet interphasial. The underlying LeveI 6-z is raC

dared to jo,74o x 46o, but contains a Gravettian
cultural layer (Chabai et al. zooo). This archeological
culture is usually regarded as younger than the Last

Glacial Maximum, which occurred around r8 kyr sp
(A. Yanevich, persond communication). The inter-
phasial seen in this zone, bracketed within 18 and 15
kyr nr,, can tentatively be correlated therefore with the
lTestern European Lascaux interstadid, dated ry-r6
kyr nr,, or the Plyussky interstadial of the Central
Russian Plain of 6.5-15 kyr nr, (Bolikhovskaya

ryg). k is interesting that the arcto-boreal species of
Lycopodiaceae and Botrychium boreale Milde. disap-
peared during the Plyussky interstadial on the Central
Russian Plain (Bolikhovskaya 1995), whereas a decrease
in club mosses and grape ferns (and their eventual
disappearance) was also observed in the lower part of
Level 6-r and in Level 63. lJnfortunately, gaps in the
pollen records of Buran-Kaya III occur in Levels 6-z
and 6-4, but, judging from the pollen content of Level
61, the climate during this part of the Pleniglacial was
somewhat wetter than during the formation of the
upper part of Levels 6-5 and 6-r and Layer 5. The
inrerval with the most xeric vegetation within the first
half of the Late Pleniglacial (the upper part of Level
6-r) can tentatively be correlated with the arid interval
at the beginning of the Late Pleniglacial of W'estern
Europe, betrween z7 and4Wr nn (Hammenrgg).

Lwel 4 overlies the dated Younger Dryas deposits
and should belong to the Holocene. It displays a
continuing cool boreal climate, first very humid, then
continental. Correlation of the wet interval with the
beginning of Preboreal $o4-9.6 kyr er) is suggested,
whereas the following arid spell may correspond to the
cold second half of Preboreal (5.6-g.o kyr u). The
Pereslav cooling of this time (established by Khotinsky
r98z), indicates a retreat of Late Glacial flora and aridi-
fication of the climate.

Layer 1A is raC-dated to S,o7o + 4o and 5,t8o +

5o and includes the Neolithic cultural horizons (A.

Yanevich, personal communication). It represents the
second half of the Atlantic period, with an interglacial
rype of vegetation. The forest-steppe vegetation of the
period generally corresponds to the modern vegetation
of the area. Judging from the complete afforestation of
the lower part of the Burulcha River Valley nowadays,
however, it seems that the climate was somewhat drier
during the Late Atlandc. This is regarded as a more
arid stage than the preceding Atlantic climatic opti-
mum at t.t kyr np and also drier than the beginning of
the Subbore"l, +.1 Ly. nr, (KhotinsI<y ry82),

Conclusion

Pollen analysis of Buran-Kaya III demonstrates the
absolute predominance of steppe landscape through
the Late Pleniglacial and Late Glacial history of the
site. South-boreal forest-steppe existed at the begin-

ning of the Buran-Kaya III sedimentary sequence
formation. This time span (Level E) is tentatively cor-
related with the end of the Hengelo interstadial. The
Denekamp (At.y) interstadial had drier environments,
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represented by south-boreal meadow-steppe. This
interstadial corresponds to the last Middle Paleolithic
culrure in the site (Layer B). The stadial that separates
the two Middle Pleniglacial interstadials (Level D)
was characterizedby boreal steppe vegetation, which

continued to have a considerable proportion of meso-
hydrophytic coenoses.

The Late Pleniglacial interval obviously began in

Level 6-5, although the transition from the Middle
to Late Pleniglacial is recorded in the Buran-Kaya
III sequence as a gradual one. The Late Pleniglacial
sreppes were generally more xeric than the Middle
Pleniglacial ones. A trend towards xerophytization
of the vegetation from the beginning to the end of
Late Pleniglacial is observed. The landscapes of first
half of the Late Pleniglacial (Lwels 6-5-63) were

dominated by Gramineae (grass) and Herbetum
mixtum-Gramineae steppes. During the second half
of Late Pleniglacial (Layer y, the upper part of Lwel
6-), dry steppes were extensively distributed in the
area, especially during the Layer 5 intervd. The area
periodically became treeless. This dry climatic spell is
correlated with the Late Valdai cryo-xerophytic phase
(r3-r5 lcyr nr,).

A cool and wet interphasial occurred in the interval
following the appearance of the Gravettian and prior
to the cryo-xerophytic phase. In this context, the
interphasial (the lower part of Level 6-r) is tentatively
correlated with the Lascaux (Plyussky) Interstadial

$6-17 kyr u). Meadow steppes occupied the area

during this period.
During the Younger Dryas (Level +e), the xeric

steppes of the end of the Late Pleniglacial were
replaced by a rypical grass steppe. This shows a
decrease of climatic aridiry during the Late Glacial,
though the climate was sdll cold and continental. The

last occurrence of Upper Paleolithic culture was associ-
ated with the last xeric phase of the Upper Pleniglacial,
and the Final Paleolithic occurred in the area during
the Younger Dryas and Preboreal.

At the beginning of Preboreal (the lower part of
Level 4), a re-establishment of forest-steppe environ-
ments occurred for the first time since the Hengelo
interstadial. The humid climate favored the extensive

distribudon of meadow steppe, alder forest' and an
abundance of Polypodiaceae ferns. The later dry spell
with the reappearance of boreal steppe (the upper
part of Level 4) is correlated with the Late Preboreal
(Pereslav) cooling (5.6-9.o kyr nn). The climate was
less continental than during the Late Pleniglacial and
Late Glacial stadials, and meadow steppes spread in
the area.

From the Denekamp Interstadial up to Late
Preboreal, there was a boreal rype of vegetation and
climate in the area. The beginning of Preboreal could
be similar to the south-boreal conditions (appearance

of Rhamnaceae and Caprifoliaceae, Polypodiaceae
maximum). Subboreal (temperate) forest-steppe
existed in the area during the Late Atlantic. The
Neolithic population of the site lived during a climate
similar to the modern one, or slightly drier.

The vegetational dynamics recorded in the Buran-
Kaya III pollen sequence are shown in Figure z-z.The
environmental changes in the site are generally well
correlated with the main events of the period from
the end of Middle Pleniglacial to the end of Late
Pleniglacial. The Late Glacial interstadials are not rep-
resented in Buran-Kaya III, and some Late Pleniglacial
phases were possibly overlooked because of low pollen
frequencies in the samples. In the Middle Pleniglacial
records, the amplitudes of stadial/interstadial changes
are less pronounced than in the western Crimean site
Kabazi II. This can be explained by the greater arid-
ity of eastern Crimea (in re arboreal pollen), as well
as by the stronger impact of foodplain vegetation in
Buran-Kaya III (in re herbaceous pollen). The site's
position in the lower part of the mountain river valley
also controlled the Late Pleniglacial records of the site.
Xerophyte pollen was never as abundant in Buran-
Kaya III as it was in the Upper Pleniglacial pollen
spectra in the Ukraine plain, including its northern
part (Sirenko and Tirrlo 1986; Bolikhovskaya 1995;
Gerasimenko zoor). From the Middle Pleniglacial
to the Middle Holocene, grass steppes and meadow
steppes were the dominant vegetational rype in the
site vicinity. Dry steppes extended over large areas
only during the r3-r5 kyr nr interval.



Small Mammal Fauna from Buran-Kava III

Anastasia K. Markoua

T-h. Buran-Kaya III rockshelter is situated in
I Eastern Crimea, on the second mountain ridge,

in the Burulcha River basin. The site is located at z5o
m asl and is 8 m above the present Burulcha River
water level. Buran-Kaya III includes many cultural
layers, which, by archeological industries, are sepa-
rated into two main groups (Monigal, Chapter r). The
lower (early) group includes archeological Lwels E, D,
C, and Layer B. Layer B is subdivided into Level B
(uppermost) and Level Br (lowermost) and is associ-
ated with lithological layer IV. Level C, containing an
Eastern Szeletian/Streletskayan assemblage, is about 4
cm thick and has eus aC dates of j2,)5o x 7oo (oxe-

6672), )z,zoo t 65o (oxe-686), and 16,7oo + t,5oo
(oxe-6868) sp. The Kiik-Koba facies of Layer B has
ervrs raC dates from Level Br of 28,84o t 46o (oxe-

66ll) and z8,5zo t 46o (oxe-6674) sn (Pettitt r998a).
The upper (late) group includes, from bottom to top'
archeological Lwels 6-5, 6-4, 6-1, 6-2, 6-r, and Layer

5, which are all considered to be Upper Paleolithic
(Janevic 1998).

The small mammal remains described in this report
are from Levels C, Br, B, 6-5,6-4,63,6-2,6-r (and its
sublevels), and Layer y. These remains were recovered
during the ry96 and zoor excavations of Buran-Kaya
III and were given to the author for study in zoor.

Materials

The small mammal bone material in the analyzed lev-
els is relatively well preserved. The angles of the teeth
are intact and several mandibles with teeth were found.
Most of the bones have a light yellow color, with occa-
sional remains colored black due to burning.

Small marnmal bones were collected during exca-

vation and during the screening and washing of
sediments from the cultural layers. The number of
bones in the deposits is rather high. The small mam-
mal fauna at Buran-Kaya III mosdy includes species
of rodents (Rodentia), a few insectivores (Insectivora),

and lagomorphs (Lagomorpha).

Taphonomy

Most small mammal remains were accumulated in the
rockshelter as the pellets and excrement of predator
birds and large mammals (Gromov 196r; Andrews
r99o). Studies of Crimean predators have shown the
main food preferences of the fox Vulpes uulpes to 6e

hares and voles. Muridae are second in importance in
its diet (Kotovshikova t916).The remains of open bio-
tope mammal species prevail in the excrement of fox,
because of this animal's hunting strategy.

Gromov (196r) has demonstrated that most of
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the small mammd remains in the cultural layers of
Crimean sites were deposited by owls. The European
eagle owl Bubo bubo today in Crimea rypically
includes among its prey voles of the genus Microtus,
the hamsters Cricetus cricetus and Cricetulus migrato-
rius, the hare Lepus europaeus, the northern mole-vole
Ellobius talpinus, mice of the genera Apodemus and
Mus, and the hedgehog Erinaceus europaeus. 

-Ihe

remains of the large jerboa Allactaga major, birch
mouse Sicista. and white-tooth shrew Crocidura are
only rarely found in owl's pellets (Gromov ry6). 

-Ihe

remains of open landscape species dominate in recent
Bubo bubo pellets. This bird hunts over alarge area, up
to ro kilometers, and takes any animal weighing up
to 17 kilograms, even the young roe deer Capreolus
capreo lus (Andrews r99o).

The tawny owl Strix aluco, which inhabits rockshel-
ters situated in the forests of the Crimean Mountains,
primarily hunts small forest mammals (voles, Muridae,
shrews) (Gromov 196r). Its hunting range is about zoo
to 7oo meters around its nest and it will take any ani-
mal weighing up to one kilogram (Andrews r99o).

Thus, the accumulation of the bones of small
mammals of differing ecology and size in the cultural
layers of sites depends very strongly upon predator
preferences, In most cases, howwer, these concentra-
tions reflect the small mammal faunas from areas a
few kilometers around the site. Reconstructed small
mammal assemblages thereby provide a broad picture
of the environment during the deposition of cultural
layers, in contrast to snail fauna, which only refect the
immediate local conditions in the cave or rockshelter.

Species Composition of Small Mammals from Level C and Layer B

The small mammal fauna recovered from Buran-
Kaya III Level C and Layer B includes ro species of
Rodentia, Lagomorpha, and Insectivora. Five hundred
small mammal remains have been analyzsd, of which
about two hundred have been identified to species.
Six species of rodents, one insectivore, and one lago-
morph have been identified.

Stnerr  Mavuers FRoM Lnvnr C

Level C includes seven species of rodents and lago-
morphs (Figure 1-r, Table 3-r). The bones of little
suslik (ground squirrel) Sperrnophilus Plgmaeut great
jerboa Allactaga major (Figure i-ri r), water vole
Aruicola terrestris (Figure J-r: S), yellow steppe lem-
ming Eolagurus luteus (Figure 1-rl z), narrow-skulled
vole Microtus (Stenocranius) gregalis (Figure J-r: 4),
and the "obscurus" vole Microtus obscurus (Figure 3-r:
3) were identified. Also, the remains of the European
hare Lepw euroPaeus were found.

The favorite habitats for the little suslik are various

rypes of semi-deserts (sand, clay-sand, and Ioess semi-
deserts) and dry arid steppes with wormwood. It is
also found in deserts. The little suslik inhabits the low
mountain steppe belt as well, but it does not live above

4oo-yoo m asl.
The great jerboa is a rypical representative of

arid steppes and semi-desert landscapes. It prefers
biogeocoenoses with solid (dense) soils having thin
vegetation. Sometimes the great jerboa penetrates
into forest-steppes, using dry open slopes with thin
grass cover (Ognev t948). Allactaga rnajor still inhabits
Crimea. The remains of great jerboa have been found

in interglacial and glacial Pleistocene faunas on the
Russian Plain. For example, its remains have been
found in the deposits of the Bryansk Interstadial soil
(13-z4,ooo BP) in the Upper Dnieper basin (Desna

River basin) in the site of Arapovichi, together with
lemmings, narrow-skulled voles, and steppe lemmings

Figure 3-r-Buran-Kaya lll Level C: r-Mr Allactaga maio4
z-mz Eolagurus luteus; 3-mt Microtus obscurusi 4-ml
Microtus gregalis; s-Mr Arvicola terrestris.
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Insectivora

Sorex araneusLinnaeus
(Eurasian common shrew)

Lagomorpha

Lepus europaeus Pillas
(European hare)

Rodentia

S p e rm op h i lus py gm a e us P allas
(little suslik)

Allaaaga majorKerr
(great jerboa)

Cri ce tu lus m igratorius P allas
(grey hamster)

El lo b lus talp inus P eJlas
(northern mole-vole)

Laguras lagurusPallx
(steppe lemming)

Eo laga rus lu teus Eversmann
(yellow steppe lemming)

Aru i c o la te rrestli s Linnaeus
(water vole)

M icro tus (Ste no cran ius) gregalis
Pallas (narrow-skulled vole)

Microrus (Microrus) obscurus
Eversmann (M. awalis group)
("obscurus vole")

Microns sp. (vole)

Total number of species

9 molars, tz incisors

r 3 molars

r M r

t m 2

r Mr, I incisors, mandible

fragment

r mr, mandible with mz

r mr, mandible fragment

8 incisors

7

Leuel Bt

z mandibles with teeth

z molars, z incisors

z5 molars, zo incisors

2 m 2

r mandible with mz and frag-
ment of mr; r maxilla with Mr

I I n I

20 lnclsors

7

zo molars, ro incisors

I m 2

3 m r

r mandible with mr, m2; mr

r M r , z m r , r m 2

Lnel C Leuel B

mandibles with mz, z mr, z mz r Mr, r M3, 4 mr, r mz

IO lnclsors

o

(Markova 1985; Markova, Simakova, Puzachenko,
and Kitaev zooz). The small mammal composition
of this localiry belongs to a rypical periglacial com-
muniry. However, there are also many indications for
the presence of Alhctaga major bones among rypical
interglacial faunas (Markova r98za). The most impor-
rant factor for this animal was therefore the presence
of open landscapes with thin vegetation, rather than
temPerature.

The yellow steppe lemming Eolagurus luteus now
inhabits only Middle Asia, Mongolia, and China,
where it lives in open landscapes (Figure J-r 2). Today
it prefers semi-deserts, dry steppes, and even deserts
(Ognev r9;o; Gromov and Erbaeva r99). During
the Last Glacial, its area of distribution was very

wide and included the central and southern Russian
Plain, as well as Crimea. This species was typical for
the so-called "mixed" periglacial faunas, not only of
rhe Valdai Glacial, but also of earlier glacials (Markova
1998). Yellow lemmings of different evolutional
levels (species) have been found among interglacial
Early, Middle, and Late Pleistocene Aunas in Eastern
Europe (Agadjanian and MarkovargS); Markova r98z;
Rekovets 1994).-Ih,e Eohgurus range remained rather
broad during the Holocene, and even into the nine-
teenth century the yellow steppe lemming existed in
the Lower Volga River drainage basin and in the des-
erts of Kazakhstan. Thus, the presence of the remains
of this animal in Level C indicates, most of all, drv
open landscapes near the site.
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Three species of voles were found in Level C. The

water vole Aruicoh tenestris inhabits the banks of

rivers and other water reseryoirs. This species has an

intrazonal range and inhabits sub-aquatic biotopes

over wide areas of Eastern Europe, from steppe zones

to forest-tundra. It is absent today only in the tundra

and arctic zones (Ognev r95o). The presence of this

animal indicates the proximiry of some surface water

near the site.
The narrow-skulled vole Microtus (Stenotanius)

gregalis is an inhabitant of various rypes of open

landscapes. M. gregalis now lives in tundra and steppe

zones. This animal is practically indifferent to low

remperatures. During the Valdai Glacial, its range was

very wide and M. gregalis wx one of the characteristic
members of the mammoth faunal complex (Markova

r98zb; Baryshnikov and Markova t99z). More recendy,

after the degradation of the Valdai ice sheet, its range
separated into two parts: tundra and steppe. The mor-

phology of first lower molar of M. gregalis found in

Buran-Kaya III Level C (Figure 3-r: 4) has the rypical
"gregalis" morphotype without the additional angle on

the anterior loop of the anteroconid complex. Such

morphology is more characteristic of the late Middle

Pleistocene narrow-skulled voles and of the modern

steppe populadons. This morphorype is rare in Valdai

Glacial Microtus gregalis populations of the central

Russian Plain, for which a more complicated structure
of the first lower molar of the narrow-skulled vole was

rypical (Motuzko r99z; Rekovets 1985; Markova r98za,

1992).
Microtus obscurus prefers open meadow-steppe

landscapes, and its range now includes Crimea and

the Caucasus Mountains, the Volga River basin, and

the Urals (Malygin r98y Zagaradniuk r99r)' This spe-

cies was identified by fossil materials only during the

most recent studies of small mammals from Crimean
Paleolithic sites (Markov^ 1999, zooo).

Lepus europaeus today inhabits different open land-

scapes: forest-steppe, steppe, and semi-desert. It can

also live in the forest zone, but only in open glades

and on their edges (Ognev r94o; Gromov and Erbaeva
r99).

Thus, all of the small mammal species found in

Buran-Kaya III Level C indicate dry open landscapes

near the site. Arid steppes with patches of semi-deser-

tic vegetation are suggested. The presence of water

vole points to the existence ofa stream near the site.

Suarr  Meuvrars FRoM LevBn B

Buran-Kaya III Layer B (Levels B and Br) represents

the only cultural layer with a Kiik-Koba rype industry.
The separation of these levels was first noted during
the ry95 excavations based on the difference in the

saturation of burned bones. In this rePort, the fauna
from these levels is analyzed jointly, although the

distribution of material from Levels B and Br is enu-
merated separately in Thble 3-1.

The fauna from Layer B includes eight species of

Rodentia, one species of Lagomorpha, and one species
of Insectivora (Thble f-l).

Two mandibles of the Eurasian common shrew
(Sorex araneus) (Insectivora) were identified from this
layer (Figure s 3-zi ri )-i, ) . The range of Sorex Araneus
has recendy been wide, including tundra-forest, forest,
and forest-steppe zones. It prefers forests of different

types and bushes, but also inhabits grasslands with
high grasses. The common shrew is abundant in the

foodplains of rivers, creels, and other water reser-
voirs, which are its favorite biocoenoses (Gromov

and Erbaeva r99;). Its presence in Layer B most likely
indicates the proximity of some surface water near the

site.

Figure 3-z-Buran-Kaya lll Level Bt: t-Sorex araneus
mandi bf e; z- Cri cetul us mi grato ri u s mandible.

Figure 3-3-Buran-Kaya lll Level Btl't, z-mz Allactaga maior,
3- Sorex aroneus mandible.



Several remains of Lepus euro?aeut were found in

this layer. Its ecology has been described above.
Many remains of little suslik (ground squirrel)

Sperznophilus ?lgmaeus were discovered in Layer B,

indicating a wide distribution of open landscapes near

the site. The great jerboa (Allactaga major) also inhab-

ited the environs during the accumulation of Layer B
(Figure 33 >z). The description of its ecology was
presented above.

Two mandibles of the grey hamster (Cricetulus

migratorius) have been found in this layer (Figure

3-z z). This species now inhabits open landscapes of

different rypes. Its modern range includes the central
and southern Russian Plain, Crimea, and Middle Asia.
The grey hamster favors plain and mountain steppe
habitats, but it is common in forest-steppes and semi-
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deserts as well. Cricetulus migratorius burrows rather

simple holes, and it often uses rocky areas in the

mountains, where it lives in hollows. The subspecies
Cricetulus migratoriots pltaeus now lives in Crimea. The

presence of grey hamster bones indicates that there
were open steppe landscapes-and possibly rocky

areas-near the site.
A lower second tooth of a northern mole-vole

(Ellobius talpinus) was found in Layer B (Figure 3-
fi. Elhbius talpirus prefers open landscapes, mostly
steppes and forest-steppes with rich soils. Today this

animal inhabits the northern part of the Crimean
Peninsula. Its range also includes steppes and semi-

desert berween the Ingul and Molochnaya Rivers
(southern Ulraine) and the steppes of the Northern
Caucasus. Its range extends eastward to the Aral
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Figure 3-6-Buran-Kaya lll Level B: t-3-mr Lagurus lagurus;
4-6-m1 Microtus obscurus;7-M3 Microtus obscurusi 8-mz
Microtus sp.
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Fi gure 3-5- Buran-Kaya | | I Level Br: r-mr Mi cr otus gregalisi z,

3-mt Microtus obscurus;4-mt Lagurus lagurus.

Figure 3-7-Buran-Kaya lll Level B: t, z-mr Arvicola terrestris;
3-mt Eolagurus luteus;4-mr (fragment) and mz of Eolagurus
Iuteus.
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Sea and the Amu-Darya River basin. The northern
mole-vole is a zonal representative of steppes and
semi-deserts. Its range also extends into forest-stePPes,
where it inhabits open areas. Elhblus talpinus burrows
deeply and lives an underground life. Plant roots are
the mainstay of its diet. It can make burrows in differ-
ent rypes ofdeposits: in soft soils, in sands, and even
in rocky deposits (Gromov and Erbaeva 1995; Ognev
rgio).

The first lower tooth of a steppe lemming Lagurw
laguras was found in Layer B (Figures J-jt 4; J-6: r3).
The morphology of the tooth is rypical for Lagurus
hgurus, with well-differentiated enamel and the
trefoil form of the anterior loop. This species (and

its ancestral forms) was very characteristic of open
landscapes of different types, including periglacial
steppes and forest-steppes of the glacial stages, as
well as the steppeJike landscapes of the interglacial
epochs (Markova r98zb, 1998; Rekovetsrgg4). During
the Valdai Glacial, it was widely distributed in the
northern hemisphere and penetrated far to the north

and to the east from its modern distribution. Steppe
lemmings were found during this dme as far away as
the British Islands. Lagurus lagurus was a consistent
member in the mammoth faunal complex of the

second half of the Late Pleistocene (Baryshnikov and
Markova 1992, zoo3).

A northern mole-vole Ellobius talpinw lower second
tooth was found in Layer B (Figure 3-3). The lower
molars of the yellow steppe lemming Eokgurus luteus
are typical in their structure (Figure y7t 3-). 

-Ihe

ecology of this animal was described above.
The first lower molars of the water vole (Aruicola

tenestris) are rather large and have positive enamel
(Figure J-7: r-2). These features permit an attribution
of these remains to the modern species Aruicola ter-
resnis. 

'Ihe 
presence of this animal indicates surface

water near the site.
Only one species of the genus Microtus was discov-

ered in Layer B. [t was attributed to the "obscurus"
vole, Microhu obscurus (Figure 3-6: 4-8). This mam-
mal prefers steppe and meadow conditions.

The majoriry of the Layer B small mammal species
were inhabitants of different rypes of open sreppe and
semi-desert landscapes. Only the water vole and the
European common shrew prefer periaquatic biotopes.
The absence of Microtus gregalis possibly indicates
some warming, compared with the Level C assem-
blage. This warming could be correlated with the
Brvansk Interstadial.
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Figure 3-8-Buran-Kaya lll Level 6-5: r-mr Eolagurus luteus;
z-Mt Arvicola terrestrisi 3-mt Microtus obscuru$ 4a and
4.b-Mz Ellobius talpinus.
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Species Composition of Small Mammals from Level 6-5 through Layer 5

The small mammal fauna recovered from the Upper
Paleolithic part of the Buran-Kaya III sequence
includes ro species of Rodentia and Lagomorpha.

Slrer l  Meur"rers FRoM LBvn,r ,s  6-5,  6-4,
AND 6 -J

Six species of small mammals were found in Level 6-y
(Table yz).They belong to two orders: Lagomorpha
and Rodentia.

European hare Lepus europaeus is the only lago-
morph present. Rodentia remains inclu de Spermophilus
pygmaeus, Ellobius talpinus, Eolaguras luteus, and
Microtus obscurus, all representatives of open stePPe-
like and semi-desert-like landscapes (Figures 3-8 and

l-9). The ecology ofthese species was described above.
The remains of water vole Aruicola terrestris in Level
6-5 indicate thar there was surface water near the site
(Figure 3-8 z). The absence of bones of the narrow-
skulled vole Microtus gregalis may suggest interstadial
conditions.

The overlying Level 6-4 includes the remains of
five species: Lepus europaeus, Spermophilus pygmaeus,
Ellobius talpinus, Eolaguru"s lutew, and Microtus obscu-
rus (Table 3-z; Figures 3-ro and 3-rr). All of the species
found in Level 6-4 inhabit various rypes of open land-
scapes. Remains of the narrow-skulled vole Microtus
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Ttntn 3-2
Small mammal remains from Buran-Kaya III Levels 6-5, 6-4, and 6-3
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Lagomorpha

Lepus europaeus PaLlx
(European hare)

Rodentia

Spe rm op h i lus p7 gm aeus P allas
(little suslik)

Elhbius talpinusPeJlx
(northern mole-vole)

E o lzgu ra s lu te us Ev et smann
(yellow steppe lemming)

Aru ico h terre s tis Linnaeus
(water vole)

Microtas (Stenocranius) gregalis
Pallas (narrow-skulled vole)

M i crotus (M i cro rus) o bscurus
Eversmann ("obscurus vole")

Microtus sp.
(vole)

Total number of species

Leuel 6-5

ro molars, 5 incisors

r M z , r m 2 , r m J

r m r , r m z , t M t

I M 3

z m r , r M r

z Mr, r Mz, 5 incisors

6

Leuel 6-4

14 molars, 9 incisors

5 molars, 8 incisors

r Mr, r M1, 3 incisors

r Mr, z mr, r m2, mandible frag-
ment, 8 incisors

I M I

r Mz, 1Mr, roMr, r mr fragment,
z mandible fiagments, z7 incisors

5

Leuel 6-j

3 molars, z incisors
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Figure 3-9-Buran-Kaya lll Level 6-s;r:rmt Eolagurus luteus;
z-mt Microtus gregalis; 3-mt Microtus oeconomus; 4-m1
Lagurus Iagurus; 5-mt (fragment) Ellobius talpinus.
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Figure 3-rr-Buran-Kaya lll Level 6-+
Microtus obscurusi 2, 4-M3 Microtus
luteus.

plex. This species indicates open landscapes near the
site and some cooling, similar to the environment seen
during the deposition of Levels 6-4 and 6-1.

Cultural Level6-r includes several sublevels (Thble

j-l), which have been analyzed as a single unit. Eleven
species of small mammals were identified from Level
6-r. Ten species belong to Rodentia, and one to
Lagomorpha (Table 3-3; Figures 7-r1-7-z). The small
mammal assemblage from Level 6-r is one of the
richest in Buran-Kaya III. As a comparison, today in
the mountainous part of Crimea, fourteen species of
rodents (including Rattus and Ondatra, which appear
only in the Holocene) and six species of insectivores
exist (Gromov and Erbaeva r99;; Panteleev et al. r99o;
Flint et al. ry7o).

Fauna of Level 6-r includes the remains of little
suslik (ground squirrel) Spernophilus ?lgmaeus, the
thick-tailed jerboa Stylodipus telum, rhe great jerboa

Allactaga rnajor (Figure 1-r9: 3), the little earth hare
(lesser five-toed jerboa) Pygeretrnus (Ahctagulus) pum-
ilio, the northern mole-vole Ellobius tal?inus (Figures

J-rti n; yr8: z;3-r9: r;1-zr r3), the steppe lemming
Lagurus lagurus (Figures 3-r)t r-2, 44; 1-r8:. t; 1-zo),
the yellow steppe lemming Eohgurus luteus (Figure

l-rJ: j, 7), the water vole Aruicola tenestris (Figure 3-
13: 8), the root vole Microtus (Palksiinw) oeconomus
(Figure 3-r4: rz), the narrow-skulled vole Microtus
(Stenocranius) gregalis (Figures j-r4t 4, 3-16; t), and the

"obscurus" vole Microtus (Microns) obscurus. (Figures

t-r4t ji )-L5 2i 1-t6z z-4). The remains of European
hare were also present in the level. Most of the spe-

Figure 3-r3-Buran-Kaya lll Level 6-1, 4i 1, z-mt Lagurus
lagurus; j-m3 Eolagurus luteus;4-m3 Lagurus lagurusi s-Ml
Eolagurus luteus; 6-M3 Lagurus lagurus; 7-Mz Eolagurus
I uteu s; 8 -mz Arvi col a ter r e stri s.

0

I
1: 1-mi (fragment)

sp.; 3-m2 Eolagurus

Figure 3-rz-Buran-Kaya lll Level
Eolagurus luteusi z-mz Arvicola
obscu r us; 4- mt Mi crotus gregal is.

63, t: t-Ml (fragment)

terrestris; 3-mt Microtus

gregalis also are absent in this level. It seems that this
level could be also attributed to an interstadial.

Five species have been identified from cultural
Level 6-1. European hare, yellow stePPe lemming,
water vole, narrow-skulled vole, and "obscurus" vole
all inhabited the site environs during the deposition
of Level 63 (Table 3-z; Figure 1-o).The presence of
Microtus gregalis remains (Figure 3-rz 4), may refect
cooler temperatures.

Thus, during the deposition of Levels 6-5,6-4, and
6-3 some climatic changes took place near the end of
this interval and indicate some cooling. Overall, how-
ever, open dry landscapes existed near the site during
this entire interval.

S*rer . r  Meuvr l ls  FRoM Ls,vels  6-z, tNo 6-r

The small assemblage from Level 6-z consists of three
species of small mammals: Lepus europaeus, Eolagurus
luteus, and Minotus (Stenocraniul gregalls (Table 3-3).

The first lower molar of Microtus gregalis has the
simple "gregalis" morphorype of the anteroconid com-
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cies indicate that arid open landscapes were widely
distributed near the site. Stylodipus telum (Figure 3-r8:
3a, b) and Pygeretmus (Akctagulu"s) pumilio (Figures
j-L7; J-r9t za, b) arc also representative of very arid
semi-desert and desert landscapes. Styl.odipus telum
today inhabits sand desert and desert-steppes ofdiffer-
ent types. It also lives on modern and old river dunes,
and in clay deserts. The main food of this mammal
is seeds. Pygeretmus purnilio now inhabits deserts. Its
favorite biotopes are salt-marshes and tahyrs. Bulbs
are the main food of this animal in springtime, later
it is the green part of grasses, and during the autumn,
it feeds on seeds. The modern range of Pygeretmus
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pumilio includes the southern Russian Plain (parts of
Don and Volga drainage basins). This mammal also
inhabits Kazakhstan and Middle Asia (Gromov and
Erbawa r995).

The small mammal assemblage from Level 6-r indi-
cates very arid environmental conditions near the site,
seemingly a semi-desert. Most of the identified mam-
mals prefer to inhabit semi-deserts, deserts of different
qypes, and arid steppes. Only the water vole Aruicola
terrestris and the root vole Microtus oeconornus live on
the banks of rivers and other water reservoirs. These
species, howeve6 have an intrazonal range. Their pres-
ence in Level 6-r indicates that a stream was nearby.

^fl-l:-s 
3-3

Small mammal remains from Buran-Kaya III Levels 6-2 and 6-l

Lagomorpha

Lepus europacus Pallx
(European hare)

Sp e rmop h i lus pygm aeus P allx
(little suslik)

S ry lo d ip us te lu m Lichtensrein
(thick-tailed jerboa)

Allaaaga majorKerr
(great jerboa)

PTge re tmus (Alactagu lus) p um i lio
Kerr (little earth hare)

El h b ius ta lp inus P aJJ,x
(northern mole-vole)

Lagurus lagurus Pallx
(steppe lemming)

Eo hgurus luteus Eversmann
(yellow steppe lemming)

Ara i co la terres nis Linnaeus
(water vole)

Microrus (Pallasiinu) oeconomus
Pallas (root vole)

M i cro tus ( S ten o c ran ius) gre galb
Pallas (narrowskulled vole)

M i cro t us (M i oo rus) o bscu rus
Eversmann ("obscurus vole")

Microtus sp.
(vole)

Total number of spec.ies

Leuel 6-2, r

6 molars,
8 incisors

r Mr, z incisors

I M I

5 incisors

Leuel 6-r, z

6 molars,
7 incisors

3 molars

I m I , 2 m r , r
m2

l m I , r m 2 , r
m 3 ,  r  M r , 4
incisors

7  Mt ,  zMz,
6M3, 5mz, r
m3, z5 incisors

4

Leuel 6-t, 4

z molars,
4 incisors

I I n I

I r n '

r m r ,  I m 3

z Mz, 5 incisors

J m r , 2 m I , r
m 3 ,  r  M r ,  r
M3, 8 incisors

I m 2

r M r , r m z , z
incisors

2 m r

I I n I

r molar

r m2, r incisors

I I n I

3 m r

r M r , r M z , r
m 2 ,  r  m l ,  r o
incisors

4

1 molars,
z incisors

r M r

r Mr, r incisor

r mr, 2 incisors

I m2, J man'

dible.fragments,
5 rncrsors

4

Leuel 6-r, 5 Leael 6-t, 6

I O
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Figure 3-t4-Buran-Kaya lll Level 6-r, 4:
oeconomusi 3-m1 Microtus obscurusi
gregali s; 5-rr -M3 Mi crotu s sp.

\ 2-m1 Microtus
4-m1 Microtus

0

-L' lmm

Figure t-r6-Buran-Kaya lll Level 6-1, 5i 1-m1 Microtus
gregalis; 2-4-m1 Microtus obscurus (3 is a juvenile).
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Figure 3-r5-Buran-Kaya lll Level 6-t, z: t-mt Lagurus
I agurus; z-mt Microtus obscurus; 3-7 - M3 Microtus sp., 8-Mt
Microtus sp., 9-Mz Microtus sp., 70-m2 Ellobius talpinus.

Figure 3-r7-Buran-Kaya lll Level 6-'r, 4: Pygeretmus pumilio
m3.
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Figure 3-r8-Buran-Kaya lll Level 6-1i1-m1 Lagurus lagurus;
z-Mr Ellobius talpinus;3a and :b-Mr Stylodipus telum.

iE'LwFigure 3-zo-Buran-Kaya lll Level
4: M3 Lagurus lagurus.

Figure 3-zz-8uran-Kaya
z-Mz Stylodipus telum.

'l

0

t [ i l t l

Figure 3-r9-Buran-Kaya lll Level 6-t, 4: t-Mz Ellobius
talpinus; za and zb-mt Pygeretmus pumilioi 3-m3 Allactaga
mojor.

Figure 3-zr-Buran-Kaya lll Level 64,2: mi Ellobius talpinus.

Figure 3-23-Buran-Kaya lll Layer si 1, 2-m1 Microtus
obscurus; 3-mt Microtus oeconomus; +-M3 Microtus sp.,
5-mt Lagurus lagurus; 6-mt Microtus oeconomus.
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Suerr Manarurers FRoM Lavrn y

The youngest small mammal assemblage analyzed
from Buran-Kaya III was from Layer S flhble 3-a).
This layer has a rather rich fauna, with ten species
of rodents and lagomorphs identified: little suslik
(ground squirrel) Sp ermop h ilu.s pglnaeut thick-tailed
jerboa Stylodipus telum (Figure Tzzi ra, b; za, b),

northern mole-vole Elhbius talpinus (Figure 1-25: r3),

steppe lemming Lagurus kgurus (Figure 3-21: ), yel'

low steppe lemming Eolagurus luteus (Figure 1'24: 4),
watervole .,4ruicokterrestis (Figure yz4: r-j), narrow-
skulled vole Microna (Stenocranius) gregalis (Figure

3-27: t), root vole Microtus (Pallaiinus) oeconomus
(Figure J-zJ j, d), "obscurus" vole Microtus obscurus
(Figures J-z)t 2; J-zj 4), and European hare Lepus

euro?aeus. This faunal assemblage looks similar eco-

logically ro that from Level 6-r, but the number of the
identified remains is lower.

T$rB3-4
Small mammal remains from Buran-Kaya III Layer 5

Lagomorpha

Izpus europaeus Pallas
(European hare)

Rodentia

Sp ermop h i lus pygnaeus P allas
(little suslik)

S ry lo di p us t e lu m Lichre nstein
(thick+ailed jerboa)

Ella b ius talp inu s P allas
(nonhern mole-vole)

L agu rtt s lagu ru s P allas
(steppe lemming)

Eo lagu rus luteus Eversmann
(yellow steppe lemming)

Aru i c o la te rre s tri s Linnaeus
(water vole)

Microtus (Stenocranius) gregalzi Pallas
(narrow-skulled vole)

Microtus (Pallasiinus) oeconomus PaJlx
(root vole)

Microtus (Microtus) o bscurus Evers-
mann (M. arualis group)
(obscurus vole)

Microtus sp.
(vole)

Total number of species

9 molars

r M z , r m z

z Mr, r Mz, z mt, z rnz

r  Mr ,  3  mr ,6  mz,  4  m1

r M r , r M z , r m r

r m r , 2 m 2

2 m I

l m r

2 m r

r  5  Mr ,  6  Mz,6  M3,7
m z , 4 m 1 , r 5 i n c i s o r s

I O

/ \
\Z<>z>.S,/

5

Rg
2

Figure 3-24-Buran-Kaya lll Layer 5: 1-m1 Arvicola terrestris
(fragment); 2-M2 Arvicola terrestris; 3-m3 Arvicola
terrestri s; 4- Mz Eol a gurus I ute u s.

Figure 3-25-Buran-Kaya lll Layer 5: t-Mr Ellobius talpinus;
z-Mz Ellobius talpinus; s-mz Ellobius talpinus; 4-mt
Microtus obscurus; 5-7-M3 Microtus sp.
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The analysis of the Buran-Kaya III small mammal
fauna permits the reconstruction of the principal envi-
ronmental features during the human occupations
at the site. The specific taphonomy of mammalian
concentrations in the cultural layers deposited in the
rockshelter could have left traces on the composi-
tions of the small mammal species. This composition
depends strongly on the hunting strategies of predator
birds, which are the principal sources of small mam-
mal bone accumulation in the site and concentrated
in the form of pellets. However, the rather wide hunt-
ing area of these predator birds and the rich materials
obtained from Buran-Kaya III permits a complete
picture of the small mammal assemblages that existed
during the human occupation.

Small mammal fauna from the analyzed levels
includes fourteen species, which is comparable to the
modern small mammal diversiry. The majority of these
species are Rodentia. Only one species of Insectivora
and one species of Lagomorpha were found (Thbles

)-r-J-4, Figures 3-26 and3-27).
The species composition of the small mammals

and their ecological proclivities refect the principal
ecological conditions surrounding the site and, at the
same time, some environmental changes which took
place during the human occupations of Buran-Kaya
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Conclusions

III (Figure 3-27).The majoriry of species belongs to
the group of animals that inhabit open arid landscapes.
Most of the small mammals found in Buran-Kaya III
indicate the prwalence of arid steppe landscapes near
the site. The rypical cold-tolerant species are absent in
the anallzed levels of the site. Forest and periaquatic
animal remains are very rare as well.

During the earlier stage ofhuman occupation (Level

C and Layer B), the environmental conditions appear
to have been a little more moderate than during the
deposition of the overlying cultural layers. Some areas
with bushes or trees existed near the site. Desert spe-
cies were absent at this time. This interval with more
moderate conditions may possibly be correlated with
the Bryansk Interstadial.

Later, during the deposition of Levels 6-5 to 6-2,
signs of forest-bush vegetation, and animals connected
with such vegetation, practically disappeared. During
this time, semi-desert and meadow-steppe small mam-
mals inhabited the site surroundings. One periaquatic
species, the water vole Aruicola terrestris, indicates the
proximity of a stream near the site.

Finally, conditions became even drier during the
deposition of Levels 6-r and Layer 5. Besides a large
group of semi-desert and dry steppe mammals, desert
species also appeared near the site during this time.

6 0 u
E
ql

b s 0
o

c q v

z
30

Microtus obscurus
Lagurus lagurus

Microtus gregalis
Cri cetu I u s m i gratori u s Microtus oeconomus

Ellobius talpinus

Pygeretmus pumilio

Spermophilus pygmaeus

Lepus europaeus

Figure 3-26-species composition of small mammals in the analyzed levels of Buran-Kaya ll l .
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Figure 3-27-Ecological groups of small mammals in the analyzed levels of Buran-Kaya lll.

This indicates a climatic aridification that may be
correlated with the transition to the last Valdai glacial
maximum.

Thus, the rich small mammal fauna discovered
in Buran-Kaya III provides information about the
surrounding environments during the human occu-
pations. These results permit the reconstruction of
the principal features of the ecosystems near the site

over several thousands years. It is possible to say that
rhese fauna do not indicate the severe cold conditions
of a glacial period. This is the result of the southerly
location of Crimean sites (including Buran-Kaya III)
and also because Buran-Kaya III corresponds to the
second part of OIS 3, which mostly had interstadid
climatic conditions.



The Lithic Assemblages of Levels E and D
of Buran-Kaya III

FJ1his chapter describes the lithic assemblages from
I the nvo lowermost cultural layers in the Buran-

Kaya III sequence, Level E and Level D. Both of these
are small assemblages, and their analysis is further
hampered by a fairly significant degree of break-

Katherine Monigal

age. Vhile the assemblages from Levels E and D are
both culturally unattributed, they are technologically
and gvpologically distinct from one another, as well
as from the other assemblages present in the site of
Buran-Kaya III.

The Level E Lithic Assemblage

The Level E lithic assemblage consists of r,558 items,
most often made on black, speckled black, dark grey,
and greyish-brown colored fint. Artifacts in this
cultural layer were most heavily concentrated in the
southeastern section of the intact deposits of the site
(Monigal, Chapter r). There *". ,o-. minor edge
damage and movement of artifacts, although this was
slight overall; a few post-depositionally broken pieces
were conjoinable.

The Level E assemblage has been subdivided
into eight categories: chips (less than 1o mm in
maximum dimension), fakes, blades (length = z x
width), primary elements (having greater than yoolo
cortical coverage on the dorsal surface), core trimming
elements (CTE), chunks (thick, fragmentary uniden-
tifiable debitage), cores, and tools (any piece carrying
purposeful rerouch, including fragments). The bulk of
the Level E assemblage is pieces less than 3o mm in
maximum dimension (Thble 4-r), comprising 9r.5olo of
the total number of artifacts, so the non-debris (exclu-

sive of chips and chunks) portion of the assemblage
consists of only rz9 items. There is, in addition, a fair

amount of breakage in the assemblage-67o/o of all
artifacts, ar )4o/o of the non-debris assemblage (Figure

+-i .
The two cores in the assemblage, one of which was

on a plaquette, are between z5 and 3j mm in maxi-
mum dimension. Although they are unbroken, they
are too small and exhausted to classify properly. On

Ta-ere 4-l
Artifact totals for Level E of Buran-Kaya III

Chips (< 3cm) t4z6 9r.5
Flakes 38 2.4 29. j
Blades 32 z.r 24.8
Primary elements 7 o.4 j.4

Core trimming elements 13 o.8 ro.r
Chunks 3 o.z
Cores z o.r r,6
Tools 37 2.4 28.7

Tota l  r j58  roo .o  roo .o
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< 1 0
10.1-1 5
15.'t-20
20.1-25
25.1-30
30.1-35
35."1-40
40.1-45
45.1-50
50.1-55
55.1-60

60+

Figure 4-r-Histogram of the maximum dimensions (in
mm) of broken and complete pieces from Level E.

the other hand, it can be noted that their last remov-
als were flake-dimensioned, they were non-volumetric,
and there was some preparation of multiple platforms.
Based on the deep bulbar concavities on the core fac-
ets, it appears that a hard hammer technique was used
for their reduction.

Core trimming elements, which make up roo/o of
the non-chip assemblage, include massive flakes that
removed the top of the core's reduction surface and
removals from the core edge where the platform and
reduction surfaces intersect. These latter are often
blade dimensioned, and resemble poorly-executed
lames d cr€te (Figure 4-z: r). Overall, the CTE confirm
the characteristics noted for the cores-hard hammer,
multiple prepared platforms, and fake-oriented deb-
itage. They also suggest that the cores were roated as
one surface became too fat or had too many hinged
removals, and an adjoining surface of the core use for
reduction. The cores were not, however, velumqllic-
they were single surface in conception throughout the
reduction sequence. The CTE further indicate that

there was probably more multi-platform use, and
therefore multi-directional reduction, than that sug-
gested by the sc.rr patterns on the debitage. There are
no core tablets or other debris rypically associated with
prismatic blade core reduction.

Primary elements account for 5o/o of the non-chip
assemblage and average 3i mm in greatest dimension,
with a single piece that is tt mm.A fair number of the
pieces smaller than 30 mm are covered by more than

loolo cortex on their dorsal surfaces, and debitage and
tools frequently have small areas of cortex. These traits
suggest that nodules did not undergo a seParate steP
of decortication beyond setting up a striking platform
before reduction began.

Flakes (Figure 4..i,i r, z) are small in the Level E
assemblage: under 5o mm in maximum dimension,
with an average of 3y mm. They are often as broad
as they are wide, with blunt or plunging distal termi-
nations, but rarely feathering terminations. Twisted
ventral profiles dominate (483v'), followed by fat
(z7.6oto), incurvate (r1.Soto), and convex $o.1o/o).

Dorsal scar panerns on the fakes show an equal
arnount of unidirectional parallel and crossed/three-
directions (+l.lo/o each), with occasional bidirectional
(roolo) or irregular (J1ot) parterns; no unidirectional
convergent dorsal scar patterns were noted on the
flakes. The fakes have large bulbs of percussion, with-
out lipping, draillure scars, noticeable hackles, and
indicate hard hammer percussion in all cases. Multiple
faceted platforms are most common (57.to/o), followed
by unfaceted (z8.6oto), and dihedral Q43v,); no corti-
cal platforms were noted on the fakes.

Blades-pieces the length of which is equal to or
exceeds rwice the breadth-are almost as common
(z5oto) as fakes in the Level E assemblage (Thble

1 /

Figure 4-z-Core rrimmingelements from Buran-Kaya lll Level E: r-pseudo-lame d crAtelcore edge element;2-core fragment.
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Figure 4-3-Flake and blade debitage from Buran-Kaya lll Level E.
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Tl.r.rn4-2
Dimensional data for blades (including tools) from Level E

higher incidence of twisted profiles: t'wisted (i5.6oto),

flat (zs.oo/o), incurvate (r1.9o/o), and convex (ro.8ozo).

Most were struck off-axis. Dorsal scar patterns on
blades are predominantly unidirectional parallel

G4.sot"), followed by the considerably rarer bidirec-
tional. (zr.zo/d, irregular (tS.zo/o), crossed (6.to/o), and
converging (l.oolo) patterns.

Blade striking platforms are similar to the fakes,
with salient bulbs and obvious hard hammer per-
cussion. In contrast to the pattern seen on the fake
platforms, the blades of Level E dominate in cortical
platforms (+S.zo/o). This is followed by multiple faceted
platforms (12.1o/o), unfaceted (rz.9oh), and dihedral

b.z./").'S7ith a mean of z.z, rhe index of platform
flattening (the quotient of the platform width and
platform height) indicates that platforms are rectan-
gular in shape; about twice as wide as they are thick.
There does not appear to be a significant relationship
between the size of the blade or its platform and the
degree of platform preparation.

Of the thirry-seven tools in the Level E assemblage,
all are unifacial (Thble 4-r). Denticulates make up a
significant number of the tools (18ozo) (Figure +-).It
should be noted that due to the presence of some edge
damage (probably by trampling) in the assemblage,
simple notched (Clactonian-like) items were excluded
from the tool assemblage. Two-thirds of the den-
riculates are on elongated blanks, and denticulation
is frequently bilateral. Retouched items make up the
second most prevalent tool group (12.4o/o). One-third
of these have marginal but continuous retouch, and
one is inverse. Nearly one-hdf of the retouched items
were made on blade blanla. There are five (46vo)

sidescrapers in the assemblage: three simple scrapers,
whose classification is provisional since all are broken,
a convex oblique sidescraper (Figure 4-5: r) and a con-
vergent sidescraper (Figure 4-S: A. Sidescraper retouch
is flat, semi-parallel, and well-executed, and is thereby
contrasted with the retouched pieces with retouch

Trnrn 4-3
Typology of Buran-Kaya III Level E

[rngth
'Width

Elongation index (LlW)

Thickness
Platform width
Platform height
Platform f attening (w/h)

Relative plat. size (w/plat w)

) /
r7
r 7
r 7
r 7

4t'l

l '1
l l t ., J  a  a

tt lr

tlt

o 10 'o*,.,n 
llt-l 

oo so 60

Figure 4- 4-Length/width scatterplot of blades (including
tools) from Buran-Kaya lll Level E.

4-r). These are generally rectangular in shape, but
irregularly 5e-$16y are often skewed in one direction
and/or have waly lateral edges (Figure 4-).They are
considerably larger than fakes, with a mean length
of 48 mm (Thble 4-z). The blades have a significant
elongation index (that is, they tend to be long and nar-
row) with a mean of 2.5 and maximum of 4.r (Figure

+-+).They are fairly thick (7.7 mm) and triangular
to trapezoidal in cross-section. The relative platform
widths (blank width divided by platform width) have
high values (mean = r.9i mm): platforms of blades are
quite narrow; indeed, the blades often taper towards
the proximal ends.

Ventral profiles of blades show the same propor-
tional patterning as do the fakes, with a slightly

Mean

47.68
2o.87
2.49

7.7J
r2.66
6 . l z
z . r 8
r . 9  5

s.d.

r4 .2 r

7 .22
o. t  t
5 . 6 r
t . 9  5
1 . r 6
r.o4
o.o6

,A/

1 1
3 6
) .

3:1

a

7
a

a

' c l

a

1
t a

- t /

J.

2t1

o
oa

3
3

Point

Retouched point

Simple sidescraper

Convergent sidescraper

Convex oblique sidescraper

Endscraper

Burin

Atypical backed knife

Denticulate

Inverse retouch

Retouched piece

Total

N o/o

| 2.7o/o

2 J.lo/o

1  S. to /o

I 2.7o/o

r z.7o/o

| 2.7o/o

r 2.,7o/o

I z.7o/o

14 37 .8vo

r 2.7o/o

r r 29.7o/o

j7 roo.oo/o



cHAprER c The Lithic Assemblages of Levels E and D of Buran-Kaya lll 53

6
w

A6

---

Figure q-s-Tools from Buran-Kaya lll Level E: r-convex oblique sidescraper; z-retouched flake; :, s, q-denticulates; 4-
retouched point;6-convexo-concave convergent sidescraper;7-endscraper on retouched and notched blade;8-marginally
retouched blade; lo-burin plan on heavily retouched piece; l-backed piece.
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varylng from marginal to invasive, fat to steep, and
which may be irregularly executed on the same piece.

The single endscraper in the assemblage is on an
elongated piece with even, short retouch on one lateral
edge, and denticulation on the other; the endscraper
portion ofthe tool is steep and fairlywell made (Figure

4-, ). There are three points in the assemblage; these
are fake-proportioned, slightly asymmetric, and prob-
ably do not derive from a Levallois reduction strategy
given the characteristics of the rest of the assemblage.
Two of these are retouched (Figure 4-i. 4).There is
one arypicd backed knife (Figure 4-5: u) and a burin
plan on a heavily retouched piece (Figure 4-i n).

In sum, there is little in the Level E tool assemblage
that is exceptional, or which could securely attribute
it to a known Crimean industry. The reduction strat-
egy, hard hammer percussion, rypology, and overall
morphological characteristics suggest that it is Middle
Paleolithic in narure. On the other hand, the lack of
any bifacial reduction or tool production means that
it is not part of the Crimean Micoquian. \,X/hile the
'W'estern 

Crimean Mousterian is also a unifacial indus-
try with blade production, it is technologically and
rypologically dissimilar to the Level E material. For
example, the blade production in the early stage of
the'$V'estern Crimean Mousterian (wcrnl) is Levallois
in narure, while in the late stage it is derived from
bidirectional parallel cores. Blades in the w'cM are
rectangular to convergent-and regular-in shape,
on-axis, broader and thinner than the kvel E blades,
and have large, wide, usually well faceted, semi-lipped
platforms (Chabai r998c). Retouch in the lrcM is
often scalar and semi-steep and extends the length
of the tool edge, and the predominant tool types are
simple and convergent sidescrapers (Chabai r998c).

This assemblage from Buran-Kaya III Level E has
been referred to as a "blade industry" in preliminary
publications (e.g., Marks 1998; Marla and Monigal
zooo) and, perhaps on this basis, has recently been
ascribed to the Upper Paleolithic (Chabai et al. zooo).
\X/hile the elongated pieces are certainly a noticeable
component, their lack of morphological and techno-
logical standardization, alongwith the absence ofother
corroborating widence for true blade core reduction,
suggests that these elongated pieces most frequently
served as core cleaning elements and by-products of
a reduction stratesr that was mainly geared to flake
production.

The mere presence of blades does not automati-
cally confer Upper Paleolithic status to an assemblage.
Blade production in pre-Upper Paleolithic contexts
has been noted repeatedly throughout Europe, Asia,
and Africa (e.g., Cook 1986; Bo€da 1988; Conard
r99o; Otte er. d.. r99o; Schifer and Ranov 1998; Bar-
Yosef and Kuhn 1999; Delagnes zooo; Meignen 2ooo;
R6villion 1994; Rdvillion and Tuffreau 1994; Monigal
zooz), and, of course, there are myriad cases of Upper
Paleolithic assemblages without any blade production
wharsower (Bar-Yosef and Kuhn 1999; Marks zoq).
The single examples of an endscraper and a burin are
hardly unusual in a Middle Paleolithic assemblage;
after all, both are on the Bordian Middle Paleolithic
rype list (Bordes ry6r) and wen when present in sig-
nificant numbers do not necessarily denote modern
Upper Paleolithic behavior (e.g., Marks et al. zoor).
The remainder of the tool assemblage is fully Middle
Paleolithic in character and the cultural level lacks
components of the rypical behaviorally modern pack-
age such as art, ornaments, bone working, burial, or
structures.

Level D, which was only present as a thin scatter in
a small area of the rockshelter (Monigal, Chapter r)
contained a very small lithic assemblage: 394 pieces,

< 1 0
10 .1 -15
15.1-20
20.1-25
25.-t-30
30.1-35
35.1-40
40.1-45
45.1-50
50.1 -55
55.1-60

50+

Figure 4-6-Histogram of the maximum dimensions (in
mm) of broken and complete pieces from Level D.

The Level D Lithic Assemblage

of which only 3r were larger than 3o mm (Figure 4-6).
The lithic assemblage was undoubtedly washed; there
is light patination and edge damage on a substantial

T$t-n4-4
Artifact totals for Level D of Buran-Kaya III

,A/ o/o o/o

Chips (<3cm) 36j 9z.r
Flakes 7 r.8 26.9
Blades 2 o.i 7.7
Primary elements 4 r.o r5.4
Core trimming elements I o.8 r r.t
Chunlcs s r. 3
Cores

Tools

o

I O

t94

o .o

L . )

o.o

3  8 . t

Total I O O . O  r O O . O
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