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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

cHAprER r lntroduction to the Site of Euran-Kaya lll 15

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



16 Katherine Monigal

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

cHAprER z Vegetational History of Buran-Kaya lll 31

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
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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.

T
I
I



40 Anastasia K. Markova

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.

NJP
-)*
\(<P

tr/ \
1

/;\1\v
\ \(r
\>

4a

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.

/2\ op /t T
\ \ \ \  I

r? cet t
> \  

' 1mm

5

@
W

2

&"
lT]-\

li W)
li wt I
\,lli\ \
\v\
\r,p4-

\.2 4b

r M z

I m 2

I I n I

2 m r

mr fragments, Mr, z mz, zo
incisors, z mandible fragments

t

G
(-)/l\ |

\\

\=

Figure 3-ro-Buran-Kaya lll Level 6-4, 1: 1-m3 Arvicola
terrestris; z-Mt Microtus sp.;3-mi Eolagurus luteus; 4a and
4b - M3 Ellobi us tal pi nus.

g

t' lmm



AP>
"\

3

(&
Ev<
W
\ :=t

1

42 Anastasia K. Markova

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.

cHAprER I Small Mammal Fauna from Buran-Kaya lll 45

A
\\ \\s(

3

lw
6q
I  l 2 b

IA\vv

A

5b
2

A
/ d
\ \(fi

\€H>s
(3:,'(w\
U

z

'/t--'f\a
\\

H
< 4 2

5

0

I
1mm

0

T
I

l m m

T
I

1
l m m

rN
/ ) \\r G/

L\\*<
5

R)
..\\

lll Layer 5i 1-m2 Stylodipus telum;



46 Anastasia K. Markova

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.

I
I

l m m

wqn\
(d

\d



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 .



48 Anastasia K. Markova

1 0

6 8
0,
U
a)

o .
L g
o

E
z

4

2

0

Level

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,
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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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than 5oolo cortical coverage) are relatively frequent at
zoolo (including tools made on cortical fakes) of the
non-chip assemblage.

Flakes in Level D are head-nsally as wide as
they are long-and fairly thick, with fat (4r.7't') and
twisted (lZ.Sq") ventral profiles, or more rarely, incur-
vate (zo.8olo).

/l
/ tn

/ {

( \

\U
\J

2

number of pieces. There is, in addition, a high per-
centage ofbreakage: Tzoto of al| pieces or \4o/o of pieces
larger than 30 mm (Figure 4-6).

Table 4-4presents the lithic artifact counts in Level
D. No cores were found during excavation, but there
were three core trimming elements (CTE): one core
top and tvvo core edges. Primary flakes (having more

tl
(il

1

--E-

Figure q-l-Tools from Buran-Kaya lll Level D: L z, 6-denticulates;3, 4-sidescrapers; 5-discontinuously retouched elongated

flake.
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Dorsal scar patterns on the debitage predominate in
unidirection al. (4r.zoto), followed by multidirectional
(z9.4oto), irregular (r7.6oto), and bidirectional (u.8yo).

Of the recognizable, intact platforms, they vary in
preparation: cortical = loo/o, unfaceted = 25o/o, dihedrd
- zoo/o, and multiple faceted = zro/o. They are usually
fairly broad and thick, and obviously derived from a
hard-hammer technique.

There are two blade-dimensioned pieces in the
assemblage, but, like the tools on elongated fakes in
Figure 4-7, they are wide and off-axis, and not derived
from a blade core reduction technology.'Vhile there
are some pieces in the assemblage that may be inter-
preted as bifacial thinning fakes, they are smaller than

lo mm in maximum dimension, and often broken.
Based on the debitage characteristics, and the core
trimming elements, the assemblage was probably
completely derived from a true fake core technique;
most likely a discoidal one given the scar patterns and
frequent square to trapezoidal shapes.

Items classified as tools account for a high pro-
portion (lg"t') of the lithic assemblage (Thble 4-5),
but many of these should be viewed cautiously. As
noted above, there was frequent damage to the edges
of the lithics, and even the unquestionable, pur-
poseful retouch is often irregular or discontinuous.
Denticulates account for 1oo/o of the tools; two of
these are made on primary blanks (Figure 4-7: t, z, 6).
There is one notch made on a broad, thick flake. The
two sidescrapers are fairly well made in comparison to
the other tools. One of these is convex, on a primary

T,,rsr-e 4-5
Typology ofBuran-Kaya III Level D

N

Convex sidescraper r

Concave sidescraper r

Notch
Denticulate
Retouched
Bifacially retouched
Fragment

Total

o/o

IO,Oo/o

to.oo/o

I IO.Oolo

J JO.Oo/o

I IO.Oo/o

r r o.oolo

2 2o.oo/o

T O  I O O

flake, and has damage to the distal ventral edge (Figure

4-7t ). The other is concave, with what is probably
trampling damage to its left and distal edges (Figure 4-
7:4).There are two retouched pieces, one is bifacially
retouched, the other is discontinuously retouched on
an elongated blank (Figure 4-7: ). Finally, there are
two unidentifiable tool fragments.

The lithic assemblage from Level D is not only too
small to securely classify, but has few distinct charac-
teristics to be able to compare it to other Crimean
assemblages. Based on the apparent discoidal, hard
hammer technology, the sidescrapers, and to a lesser
extent, the notches and denticulates, along with its
stratigraphic position beneath the Micoquian assem-
blage of Layer B, it is probably Middle Paleolithic, but
no further attribution is possible.

Conclusion

The lithic assemblages found in Levels E and D of
Buran-Kaya III are both core-based, non-bifacial
reduction/tool production strategies. In this, they
srand in srark contrast to those lithic assemblages
immediately overlying them in Levels C and B, both
derived from a fagonnage-type reduction. The assem-
blages of E and D are dissimilar from each other as
well, notably in the presence of blades in Level E and
their lack in Level D, but also in the morphological

characteristics of the debitage and in the typological
structures of the two assemblages. Given the small size
ofboth assemblages, the absence ofdistinguishing tool
rypes or reduction features, along with the absence of
any paleoenvironmental data for these occupations
(Chapter r), it is virtually impossible to put these
rwo assemblages into their broader Crimean context.
It can, however, be stated that they are most likely
Middle Paleolithic, but not Crimean Micoquian.



The Lithic Assemblage from Buran-Kaya III
Level C

fhis chaprer describes the lithic assemblage recov-
I ered from Level C of Buran Kaya III during the

t996, :'997, and zoor field seasons. Dated to between

16,ooo and lz,ooo years ago and underlying a Kiik-
Koba rype Micoquian (Monigal, Chapter r), the

Assemblage Structure

The lithic assemblage from Buran-Kaya III Level
C consists of y78o pieces, all flint, recovered from
an excavation area of 18 m2 (Monigal, Chapter r). A
substantial portion of these are chips less than 30 mm
in maximum dimension, pieces smaller than ro mm
are especially well represented (Thble 5-r, Figure y-r).

Tegrs 5-1
Artifact totals for Level C

Katherine Monigal

cultural remains from this lwel are technologically
and typologically distinct from any other known
Crimean assemblage. The highly standardized and
specialized bone and lithic tool production have been
atributed to the Early Upper Paleolithic.

and Reduction Parterns

Excluding debris related to faking processes (chips,

chunks, cores, pieces from tool resharpening), the
remaining sample comprises 249 pieces: primary
elemenrs (9.2o/o), fakes (38.zouo), blades (9.2o/o), and
tools, including bifacial preforms (+1.+"t).Much of
the breakage seen in the fint assemblage (Figure 5-r)
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Figure 5-r-Histogram of maximum dimensions (in mm) for
all complete and broken lithics.

Chips < 15 mm
Chips r 5.r-3o mm
Chunks
Cores
Primary flakes
Flakes
BIades
lools

Tool resharpening pieces

Total

.A/ o/o

ztSJ 68.1

922 24 .4

t  o . r
r  o .oJ

2 3  0 . 6

9 5  2 . 5
2 J  0 . 6

r o8  2 .9

zo  o .5

)78o  roo .o

o,4
8 . 5

3 5 . 2
8 . 5

40.o
7.4
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Figure 5-z-lnital stage bifacial preforms.



is due to the delicate nature of the faking debris; all
artifacts in this level were in primary context and
show no evidence of having been moved, washed,
or trampled. Lithic densities were highest in squares
B-I7, where there was a large cluster of fakes, chips,
and a bifacial knife of the same raw material represent-
ing a single reduction episode, with an additional four
bifacial knives (rwo fragmentary), two preforms, three
scrapers, two trapezoids, six retouched pieces, and
numerous rool rejuvenation pieces. Square ,{8 also

t_
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displayed a significant lithic densiry with a cluster of
nine trapezoids, two endscrapers made from reworked
bifacial cores, four broken bifaciai knives, and three
preforms (see Chapter r, Figure r-6). Given the incred-
ible difficulry of refitting finely thinned bifacial pieces,
an extensive refitting program was not attempted on
the assemblage; yet, a very high number of fortu-
itously refit pieces did occur, underlining both the
primary contexr in which the assemblage was found,
as well as the numerous discrete reduction episodes,

Figure 5-3-lnital stage bifacial preforms.
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probably by single fintknappers, that make up this
lithic assemblage.

The fint artifacts in the Level C assemblage range
in color from translucent yellowish brown to shades of
grey to opaque black. Based on the overall characteris-
dcs of the reduction strategy seen in the assemblage, as
well as the high degree of cortical elements, it appears
that the preferred raw material form was a plaquette.
The origind size of such plaquettes may be inferred
from the numerous pieces with cortex on both their
ventral and dorsal surfaces (e.g., Figures ;-2, ;-8): these
range from 8 to zy mm in thickness.'i7hen cortex is
present, it appears as a thin, non-chalky rind, white to
beige in color, but without pockmarking or battering
suggestive of stream bed origin. At least one primary
source for this rype of plaquettes has been identified
about ten kilometers north of the site in the Burulcha
River valley (Uthmeier, Chapter rr).

These raw material plaquettes were worked in a
singularly consistent manner: without preliminary
decortication, at least two edges (one long edge and
one short edge) of the plaquette were thinned bifa-
cially to set up striking plaforms. From these, a series
of thin fakes and blades were struck by either a soft
hard hammer or bone percussor from both surfaces.
These initial shaping pieces were long and/or broad,
but were often not particularly invasive in depth. As
a result, the original raw material plaquette-which
was already thin in its unworked 5141s-\Mas not sub-
stantially changed in thickness, but its surfaces were
regularized and prepared for additional shaping and
thinning fagonnage. At this phase of the reduction
sequence, the worked plaquette (Figure 5-2, 1-7) func-

tioned as both an incipient tool and a core: the initial
shaping fakes removed from it were later used as
blanks for a number of tool forms while the plaquette
itself would eventually be shaped into a bifacial knife.

The single true core in the Level C assemblage
(Figure S-+)-a piece not destined to later become a
bifacially worked rool-is small and extremely thin:

58 x 67 x 13 mm. It was made on a broad primary fake,
which underwent fairly limited preparation of two,
opposing platforms and produced about frve, very
thin flakes, all under j7 mm in maximum dimension.
This core is clearly related to the two endscrapers on
recycled pieces previously identified as scaled pieces
(Marks and Monigal zoooa; Hardy et al. zoor) dis-
cussed below and depicted Figure t-r7. g, rr. The core
is larger, and unifacial, but the pieces removed from
it unequivocally conform to the debitage from Level
C-that is, despite being a "true core" it was reduced
in the same manner and technique as items that are
products of fagonnage: a regularization of the platform,
a soft hammer percussor, and the removal of a broad,
thin, delicate fake totally in keeping with the attri-
butes identified on the Level C flake-blanks.

The following description of the Level C lithic
material is ordered according to unretouched debitage
and discrete tool forms. Such a description, by its very
narure, sers up the unfortunate dichotomies of core
versus biface and debitage versus tool blank, when,
in realiry all were interrelated parts of this one, very
simple reduction strategF. In fact, all of the Level C
lithic assemblage may be viewed as segments dong a
continuum, one that was, at times, circular in nature
as items were recvcled into new forms.

Figure 5-4-Core from Buran-Kaya lll Level C.

--



The debitage component of the Level C lithic
assemblage consists of 9y fakes, z3 blade-propor-
tioned pieces, and 4 primary flakes. Among the
fakes, 1r.6o/o are broken; these are usually distal or
longitudinal breaks. Blades show a surprisingly low

cHAprER s The Lithic Assemblage Jrom Buran-Kaya lll Level C 61

Debitage

percentage of breakage-only r3.4o/o. Primary fakes
on the other hand, have a high proportion of broken
pieces at 56.50/o, perhaps due to their relatively larger
size and graciliry.
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Figure 5-5-Typical bifacial thinning and shaping debris (r-r8) and resharpening pieces (g-26) from Level C.
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lJnretouched fakes in the Level C assemblage share
an unvarying suite of morphologicd characteristics:
they are small (mean fake size of complete fakes =

l5.i mm), very delicate, thin in cross-secrion, usually
incurvate in profile, and waisted at the proximal end.
They have narroq very short, faceted, semiJipped
striking platforms, although these are frequently
crushed, and diffuse bulbs of percussion (Figure

j-I). In sum, they are entirely commensurate with
debitage derived from afagonrcage rr.ethod of surface
reduction/shaping by a soft hammer technique. There
are only four exceptions among all of the debitage and
rool blanks: these four pieces (Figures 5-16: 8, rt; y-r7l.

n) are massive in all dimensions in comparison to the
other flakes, with thick and broad platforms, salient
bulbs of percussion, €raillure scars, and clear radial
fissures. They appear to have been reduced from true
cores by a hard hammer. Since three of these pieces
have light patination, it is most likely that they were
picked up elsewhere by the Level C occupants and
brought to the site; they certainly were not produced
at Buran-Kaya III.

Primary flakes-having more than ;oolo dorsal cor-
tical coverage-are fairly common in the assemblage
at just under roolo. In fact, a very high proportion of
debitage and finished tools have at least some cortex
on their dorsal surface. This is due to two important
aspects of the chaine opy'ratoire used by the Level C
inhabitants: raw material was invariably in the shape
of oblong, thin plaquettes, and the raw material did
not undergo a separate decortication stage before
shaping/ reductio n began.

The blade-proportioned pieces in the Level C
assemblage-pieces that are Nvice as long as they
are wide-make up about roolo of the non-debris
assemblage. These pieces should be viewed as elon-
gated members of the fake assemblage-their lateral
edges are wavy, they have small, semi-lipped to lipped
platforms, arched ventral profiles, are very thin in
cross-section, and do not dwiate from the dorsal
scar pattern characteristics seen on the fakes. Aside
from their overall similarity to flakes in every aspect
but their relative narrowness, none of the tool rypes is
preferentially made on elongated pieces.

One of the unusual features of the Buran-Kaya III
Level C lithic assemblage is its decidedly high pro-
portion of tools: 4).4o/o of the non-debris assemblage.
If the eight unfinished bifacial pieces/preforms are
excluded, the retouched tools still account for 4o.rolo.
The tool assemblage is fairly simple and homogenous:
bifacial knives, and their fragments and preforms
account for 14.7o/o of the tool assemblage (Thble 5-z),
followed by bifacially retouched trapezoidal micro-
liths (zr.3ozo), various rypes of retouched pieces (r5.7oto),

TBt-n5-2
Tool rypology for Lwel C

l/ o/o

8 7'+
, 4.6

The Level C Tool Assemblage

r3.o

|  5 .7
r  o .2
8 . 1
4.6
o.9
7 . 9
o .9
r . 9

9 . 1

r oo.o

endscrapers (ro.zo/o), diverse sidescrapers (8. Sozo), den-
ticulates and notches (S.toto), and burins, varia, and a
unifacial point together comprising less than ;o/o.

Brrecrer KNrvE,s

The transformation of a raw material nodule into a
bifacial piece is a continuous and reductive process,
punctuated by changes in objective and technique
(reducing volume, regularizing edges or surfaces, types
of percussion) and it does not necessarily cease at
some ideal, readily identifiable moment in time and
form. Bifacial knives may be classified according to
how "6nished" they are, but this is a purely subjective
division between so-called preforms and gradations of
finished bifacial pieces. Level C contains a series of
knives that grade into each other from one end of the
reduction continuum to the other.

Initial stage preforms are irregular in plan view and
in cross-section; their reduction has so far been limited
to devising platforms along some or most of the edges
of the plaquette and removing large flakes/blades
from both surfaces (Figures i-2, S-J). Subsequent
surface shaping of the piece was preceded by isolating
platforms by grinding, allowing for fine control over
thinning removals from both surfaces (Figure 5-6).
Flakes removed during this stage of surface shaping
were very thin, irregularly shaped, often narrow, fat to
slighdy arched in pro6le, and frequently had a slight
hinge at the terminal end. The final stage of retouch

Preforms of bifacid knives
Bifacial knives
Distal end of bifacial knives 14
Tiapezoids 23

Retouched pieces 17

Endscrapers rr

Sidescrapers 9
Denticulates t
Notches r

Burins 2.

Unifacial points r
Varia 2

Tool distal tips/fragments ro

Total ro8



was edge regularization of the knife, accomplished by
grinding and short, non-invasive, semi-steep sub-par-
allel retouch (Figures j-7-j-rc).

There are eight pieces (7.4,t') typed
in the Level C assemblage (Figures 5-2,
and a ninth was remade into a burin
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3). Preforms range between 66.4-ro3.9 mm in length,

18.9-jJ.J4 mm in width, and ry.5-2y.8 mm in thick-
ness. Their width/thickness index is variable: between
z.o and 3.8.'$7hile these are classed as preforms because
they lack the regularization in shape and cross-section
seen on the "finished" knives, many carry tertiary

as preforms

53, s-6: z),
(Figure 5-r8:

--r

Figure 5-6-Bifacial knife (r) and preform (z) from Level C.



64 Katherine Monigal
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Figure 5-7-Finished bifacial knives from Level C.
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retouch along part of one or more edges, suggesting
in fact, that to the makers, they were finished tools
(Figure y-6). Residue and traceological studies carried

out on some of these pieces do indicate that they were

used. Figure i-1,: i, ^ fairly thin piece with a discon-

tinuously bifacially retouched lateral edge, showed

evidence ofhaving been used as a cutting or scraping

implement, as well as woody tissue indicative of hav-

ing been hafted (Hardy et al. 2oor:ro975). The initial

stage preform depicted in Figure yy z had evidence
for burin-type use, as well (Hardy et al. zoor).

Complete, finished bifacial knives account for

4.6oto of the tool assemblage (Figures 5-7-5-ro).'Ihey
are mosdy asymmetric in shape and elongated:
rheir length/width ratios range between r.6 and 2.5
(Figure ;-u). These pieces find their closest anal-

ogy in Kiinigsaue qFpe A Keilmesser (Bosinski 1967),

although they are thinner and more finely crafted

Figure 5-8-Finished bifacial knives from Level C.

-
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Figure 5-9-Distal ends of broken bifacial knives.



than those Middle Paleolithic pieces. One convex
and one straight lateral edge converge to a point or
sub-rounded point. Relatively thin at this pointed end,
they broaden and thicken towards the proximd end
and have an oblique base. In cross-section, the bifacial
knives are lenticular to D-shaped, but always thin: the
width/thickness ratios range between )Ar and 4.45
(Figure 5-rz). Two pieces (distal fragments) have corti-
cal backs, while a third has a natural break that acrs as
a backing, but such accommodation appears to be the
exception rather than the rule. The complete knives
range between 62.1-97.5 mm in length, )L.4-joA mm
in width, and 7.1-1.6 mm in thickness.

In addition to the complere specimens, there are 14
distal or distal + medial fragments of bifacial knives
(Figure i-9). Some of these, based on the extent of
thinning and retouch, and their perverse fractures,
obviously broke during manufacture. Others appear
to have already undergone use and rejuvenation epi-
sodes, and their bending fractures suggest they broke
while being used. Although all are roughly equivalent
in thickness, both among themselves and to the com-
plete knives, the variance in widths displayed by these
pieces suggests that bifacial knives saw more breadth
and width diversity than indicated by the complete
knives alone (Figures 5-rr, 5-rz).

The smallest and thinnest of the bifacial knives
stands somewhat apart from the others because of its
remarkable symmetry and elegance (Figure 5-ro). This
foliated piece is elongate-ovoid in shape, with evenly
convex edges converging to a point. Its maximum
width is at the midpoint, and it tapers somewhat
at the base, which is straight and unretouched. In

I complete

O prefoms

A distal ends

l l

o o
l o

Width (mm)

Figure 5-rr-Length/width scatterplot of preforms,
complete bifacial knives, and distal ends of knives.
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cross-section, it is lenticular and it has an exception-
ally regularized profile. Although this piece is thinner
(Z.l ^^) than the other knives (which average u.6
mm), in all its other dimensional attributes, including
a width/thickness index of 4.72 and a length/width
index of z.r, it falls squarely into the bifacial knives
group (Figures y-rr, 5-rz).

\X/hile this one piece might be considered outstand-
ing in any Paleolithic context, it should be noted that

--

Figure 5-ro-Bifacial foliate knife from Level C.
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it is made on a translucent yellow-brown fine-grained
raw material common in the Level C assemblage, it
was shaped, thinned, and retouched with the same
techniques and methods seen in the other bifacial
pieces, and it is within the dimensional distribution
of the other bifacial pieces. Instead ofviewing this one
piece as aberrant because it is so much more attractive
and seemingly the product of an exceptionally gifted
knapper, it should be seen as one extreme of the reduc-
tion continuum in which all preforms and knives are a
part; this one foliate simply underwent extended thin-
ning and retouching episodes.

It is impossible to subdivide all these preforms/
knives into discrete types representing production
endpoints. The flintknappers did not have an ideal in
mind, but a thinned plaquette of appropriate size with
a functional edge. Vhen the edge became damaged or
too blunt, it was thinned and retouched again. This
process was repeated as necessary, eventually ending
with a piece as finely worked as that in Figure 5-ro.

Although there is e very high percentage of distal
ends (points) of bifacial knives in the Level C assem-
blage, there are no proximal ends/bases to which they
might belong. Only one very small, fragmentary piece
in all of the assemblage might be a part of a knife base.
It is evident, then, that tools were often resharpened,
rejuvenated, reworked, and recycled by the Level C
fintknappers. Resharpening accounts for at least a
portion of the longitudinal asymmetry seen on some
of the knives where the distal third of the point is
considerably narrower than the midpoint and base
section. Residue and traceological studies (Hardy et al.
zoor) further suggest that the asymmetry was because
the lower half to two-thirds of the tool was in a haft
when it was resharpened.

Tool rejuvenation pieces that are at least a part of
this knife resharpening process are common in the
assemblage (Figure 5-5: t9-26, Thble 5-r), as are tiny
distal points of bifacial tools (Thble y-z). The base
of the knife depicted in Figure i-7: r, for example,
underwent some retouch after the tip was broken off.
'$V'hile 

the basal snap showed residue of plant material
(Hardy et al. 2oor:ro974),this appears to have been ad
hoc usage, since the break at the distal end ofthe base
has only two spall-type removals and some incidental
damage at either edge and since the base and tip were
found in close proximity to each other. It is also pos-
sible that an entirely new pointed end was formed on
a bifacial knife that had lost its distal portion. If this is
the case, then these newly re-pointed pieces appear to
have been carried away from ths 5i1s-net unsurpris-
ing given how far away the raw material source for the
plaquettes imported into the site and how ephemeral
the Level C occupation was. In a few cases, the knife
bases appear to have been recycled into entirely new
tool forms, as in the case of the endscrapers (Figure

5-rz), described below.

TnepnzoroAL MrcRoLrrHs

The most distinctive tool rype in the Level C assem-
blage is the bifacially retouched rapezoidal microlith.
These may be subdivided into two groups: finished
examples, which appear fairly standardized (Figure

5-r3: r-rz) and unfinished pieces, which are larger and
more variable, and grade into the forms classified as
retouched pieces.

There are rz finished trapezoids; these all have three
bifacially retouched edges, and are square to rectangu-
lar in shape, often slightly narrower in breadth at the
unretouched edge. Vith one exception, they are non
cortical pieces, often retaining a significant portion of
the original blank's ventral and dorsal surface features.
The longer edges of the finished pieces are slightly
convex (75olo) to straight (ztolo), the unretouched edge
is straight (81.1"r") or irregular (t6.7oto), and the edge
opposite this (shown as proximal in the illustrations
of Figure 5-r3) is very faintly concave (pronounced in
z examples) (5oo/o), straight (f.Jvo), or faintly convex
(t6.7oto).

The trapezoids were made on flakes or elongated
pieces with fat ventral profiles, and are quite thin,
ranging in thickness from z.r to 3.8 mm (Thble y-3).
Their blanks are consistent with initial bifacial shaping
fakes, both in their thickness and in the dorsal scar
patterns most of them carry. If this is the case, then
small bifacial shaping by-products with fairly flat ven-
tral profiles were specifically sought, and segmented,
ro arrive at a standardized, and dimensionally specific,
shape. The blanks for rapezoids might also have been
derived from the core (Figure 5-4) and endscrapers
made on corelike pieces (Figure t-r7; 9, n).The facet
dimensions visible on these latter pieces do mostly
conform to the blanls used for trapezoid production

Tlale5-3
Main dimensional features of finished and unfinished
trapezoidal microliths

Finished Gotal = rz)
Min Max Mean S.D.

Length (mm) 4.8j 19.92 r7.o9 r.i i
'Width 

(mm) rj.48 22.78 16.47 z.z6

Thickness (mm) z.r t  j .84 2.78 o.49

\Teight (g) o.6o z./o r.oz o.47

Unf.nished (total = tr)
Min Max

Length (mm) rs.96 3o.sz
Vidth (mm) r4.s6 28.15
Thickness (mm) z.zj i.oi
Veight (g) o.9o J.ro

Mean S.D.

4 . 1 8  4 . 3 7
zo.8o  j .98

3 . 5 2  0 . 9 4
r.79 0.77
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zo 25

width (mm)

Figure 5-r4-Length/width scatterplot of finished and
unfinished trapezoids and core facets.

(Figure 5-r4), and there is at least one instance of an
unfinished trapezoid being refit onto an endscraper.
Using a core-reduction technique would have been
a superior way of obtaining the needed blank form,
rather than searching among the detritus from bifacial

tool production. Based on undulations and radial 6s-

sures visible on the ventral surfaces of the trapezoids,
the blanks were quite short and narro% and their size
was not substantially changed by the tool retouch

applied to them.
\Zhile this tool rype is unknown in other Upper

Paleolithic conrexts, microliths of this variery do
appear in the Final Paleolithic and Neolithic periods
throughout Europe. The geometric microliths of the
Epigravettian are always diverse in shape: crescent,
triangle, rectangle, trapezoid, and rhomboid-shaped.
They tend to have one long lateral edge versus a very
short lateral edge, both unretouched, and retouched/
truncated proximal and distal edges that are about
rwo-thirds as long as the longest edge (Ferrari and
Peresani zool). Retouch is also more often in the form
of direct truncation; that is, quite different from that
applied to the Level C pieces.

Retouch on geometric microliths is used to adapt
to hafting and to improve the efficacy of the work-
ing-trotr-r.touched----cdge (Nuzhnyj rq8q). Late
Mesolithic and early Neolithic trapeze-like microliths
were made on blade-blanks from prismatic cores, and,

O finished

O unfinished

thickness (mm)

Figure 5-r5-Width/thickness
unfinished trapezoids.

scatterplot of finished and

due to the very standardized morphology of these
blanks and the microburin technique used on them,
had only limited retouch/truncation (Nuzhnyi 1993;
zooo). During these later periods, the microliths were
used as components in various types of composite
arrowheads, including tranwerse, oblique, or pierc-
ing and with or without barbs. Geometrics of the
Crimean Shan-Koba culture have been interpreted as
part of the adaptation to closed mountain forest and
used as both piercing arrowheads and as transverse
arrowheads (Nuzhnyj zooo:roo).

The Level C trapezoids are closer to the Final
Neolithic and Eneolithic microliths of Europe, made
on blanks derived not from microblade cores, but
from large prismatic blade cores, which were shaped
by flat retouch. These show more standardization in
shape and rypology than the geometrics of earlier
periods, in part because their use was limited to chisel-
ended and oblique arrowheads (Nuzhnyj zooo).

In contrast to the geometric microliths of the Late
Paleolithic and Neolithic, the trapezoids of Level C
were considerably simpler. These later periods used
core reduction systems that were largely geared to pro-
ducing blanla for microlithic projectile point weapons,
and the microliths were fashioned by elaborate, multi-
step processes using truncation, micro-burin, and
haft-adapted retouch techniques. Level C trapezoids
on the other hand, were made on cores that were



mainly recycled bifacial pieces, and the blanks were
retouched simply with bifacial marginal to semi-steep
retouch, without drastically changing the blanks origi-
nal shape or size.

Four of the finished trapezoidal pieces (Figure j-r3:.

L t, 6, ra) underwent both residue and traceological
analysis (Hardy et al. zoor). fwo of these (Figure 5-r3:
r, 6) had no residues at all, but were apparently used
for cutting, with at least one being hafted (Hardy et al.
zoot:to975). A third (Figure j-L:,. t) had no use-wear
widence, but did have plant tissue residues of starch
grains and raphides. The fourth (Figure 5-r1: n) had
plant tissue and evidence for hafting (Hardy et al.
zoot:ro97S). Yet, whether they were used for the multi-
component type projectile weapons seen at the end of
the Paleolithic was not addressed by these srudies, and
their exact funcdon for the Level C occupants remains
ambiguous.

RnroucHBD PrEcEs

Retouched pieces comprise r5.7o/o of the Level C tool
assemblage and include a variety of forms, all on uni-
facial blanks. Of the retouched pieces, only 4f/o are
complete; the others are classified, despite their frag-
mentary state, as retouched pieces due to their blank
and retouch characteristics, although obviously, they
might be fragments of some other tool wpe. One com-
plete retouched fake displays steep inverse retouch,
with additional discontinuous obverse retouch along
a lateral edge (Figure 5-16: ). This piece is broken
into two parts; if this breakage occurred soon after
the blade's production, which seems most likely, the
two pieces could easily be incorporated into the group
of unfinished bifacial trapezoidal microliths based on
their dimensional and morphological traits. There are
three fragmentary pieces with bifacial retouch, which,
due to their morphology, are not considered part of
the tool rejuvenation/resharpening group. There are
four steeply retouched (complete) flakes (Figure y-r6:

5, 6), one of which (Figure 5-16l. ) underwenr retouch
to two parts after it had been broken into three pieces;
one or more of these pieces might be construed as
commensurate with the unfinished bifacial trapezoids.
Discontinuous retouch additionally is present on tvr'o
complete flakes and seven broken fakes.

ENoscRepBns

Endscrapers (Figure 5-r7) account for ro.zo/o of the
tools in Level C, and fall into two distinct groups:
unifacial tools on flake/blade blanks (73ozo) and those
made on bifacial remnants/co res (z7o/o). Most of the
unifacial scrapers (Figure j-r7i r-7, rc) are made on
primary blanks (6)oto) or on blanks with some cortex
(zSolr); there is a single example without cortex. \fith
one exception, a simple endscraper on a primary blade,
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the endscrapers are on fakes, and range in size between

3o and 40 mm; the one large piece (Figure 5-r7t n) is
69 mm x 46 mm. In all cases, the unifacial endscrapers
have additional retouch on the lateral edges of the tool,
often a continuation of the scraper edge, but some-
what irregular and/or discontinuous. Other than the
steep endscraper (Figure j-ry: A, the retouch is short
and steep and did not significantly change the blank's
overall morphology.

The remaining three endscrapers (Figure 5-r7: 8, g,
u) are evidence of recycling bifacial/core-like pieces
by the Level C occupants. All three are dimensionally
similar, ranging in size between 3j-4r mm x 2817
mm x 7-9 mm. One of these (Figure yr7: 8) has the
tool retouch applied to what appears to be a bifacial
remnant, such as the base of a bifacial knife, while the
other two (Figure j-r7: 9, rr) undoubtedly served as
cores before being reworked for the third time into
endscrapers. These latter pieces are morphologically
similar to the single core found in the level (Figure
j-4), and their larger facets are dimensionally similar
to blanks used for the trapezoid production (Figure 5-
ra). All three pieces fall within the width and thickness
dimensions of the bifacial knives (Figure 5-rz). One
of the unfinished trapezoids (Figure 5-ry: r$ has also
been refit to the distal facet on the ventral surface of
the endscraper in Figure i-r7: rr.

Some of these scrapers have undergone residue
and traceologicd studies. The large endscraper on
the primary flake (Figure 5-r7l. n) was used as a plane
for wood working (the endscraper portion) and was
hafted (based on usewear traces on the unretouched
proximal left edge) (Hardy et al. zoor). This piece
also had a microscopic fragment of wood attached
to its distal working end (B. Hardy, personal com-
munication). Of the endscrapers made on recycled
bifacial/core remnants, wo have been interpreted
as being used for wedges, based on use-wear results
(Figure j-r7: g, u), and the third, which has residue
evidence of plant tissue hafting, may have been used
as an adze (Hardy et al. zoor).

Sror ,scRepBns

Sidescrapers comprise 8.3vo of the tool assemblage, but
given that more than half are broken, their rypological
classifications are provisional. One of the sidescrapers
(Figure 5-16: ) is made on a bifacial piece that is thin
in cross-section; the others are all on unifacial blanks.
The complete, typologically identifiable specimens
include two simple straight scrapers (Figure 5-16: 4 z),
a transverse concave sidescraper on a small (< zo mm)
primary fake, and an off-axis convex sidescraper on a
ventrally thinned piece. Broken sidescrapers that can
be conditionally classified include a straight scraper
made on a bifaciai plano-convex piece, the distal
portion of a convergent convex sidescraper (Figure
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Figure 5-r6-straight simple sidescrapers (r, e), convexo-straight convergent sidescraper (3), unifacial point (a), steeply
retouched flakes (s-z), denciculates (s,1o), and scraper fragments (9, ro) from Buran-Kaya lll Level C.
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5-16: 3), a broken simple convex scraper with ventral
thinning (Figure 5-16: n).Another two tool fragments
probably belong to this sidescraper group.

DnNrrcurATEs AND Norcrr rs

There are frve (4.6o1,) denticulates in the Level C
assemblage. Three of these (Figure 5-rG 8, rr) are made
on large, thick fakes that seem to derive from true
core reduction (averaging to mm in length and 8 mm
in thickness), while the other two are on thin, gracile
fakes. The single notch in the Level C tool assemblage
is made on a bifacial shaping blade (47 x zr x 8 mm).
In all cases, these are complex notches, with tiny,
internal retouch to each.

Bun rNs

Two pieces G.go/,) in the Level C assemblage were
classified as burins. One of these is a dihedral burin
on a small (32 mm in length, 18 mm in width), appar'

ently bifacially worked fragment. The second is also
made on a large rerycled piece-what appears to be
a bifacial tool preform-that is 51 x 66 x z4 mm. In
this case, one lateral edge was used for carinated-rype
removals of three to four bladelers (Figure 5-r8:3).

IJrqrrRcrer PorNrs

A single, distal portion of a unifacial point was found
in Level C (Figure 5-t6: 4).It is made on a primary
fake that has a fat ventral profile and is relatively thin
(l.S -t t) in cross-section. The piece was struck on-
axis and has well-executed fiat retouch.

Venre

Two pieces from the Level C tool assemblage fall into
rhe varia caregory: a pilce esquillie (Figure 5-r8: r) and
a primary plaquette with some core-like removals and
retouch (Figure 1-r8 z). 

'Ihe 
pilce esquillie is fairly

rhick in cross-section (r3 mm) and may have served as

(

I

=_-I_

5

Figure 5-r8-Pidce esquill6e (r), varia/core object (z), and carinated burin on bifacial knife preform (r) from Level C.



a core or as a portion ofa very early srage ofa bifacial

preform. There are broad, fake-sized removals from

both its dorsal and ventral surfaces, overlain by semi-

steep to steep discontinuous retouch. The core-like

piece was made on a black, finger-shaped nodule of

fint from which a few (testing?) removals were taken

from the distal end, and which has bifacial retouch

along one lateral edge.
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BoNr Toors

Level C also possesses a series of bone tools (Figure

y-r9), including tubes and percussors. The bone tubes,

in particular, demonstrate standardized dimensional

and production characteristics. The tools are the

subject of an extensive analysis by Laroulandie and

d'Errico in Chapter 7.
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Conclusion

Since the first artifacts of Level C were uncovered
during the ry96 field season, many names have been
applied to the assemblage in an attempt to understand
it and pigeonhole it. Since it underlay the Kiik-Koba
Micoquian of Layer B, during the initial days of
that season it was presumed to be an Ak-Kaya rype
Micoquian. The Ak-Kaya is found at a number of sites
nearby and always contains a substantial proportion
of plano-convex bifacial knives and foliates. 'il7hen

the uapezoidal microliths and more bi-convex bifacial
knives were discovered, and it was obvious Level C
was not related to the Ak-Kaya, the least rude clas-
sifications of the assemblage included "mixed" and

"Neolithic." Once the very substantial number of
professional archeologists who worked and visited at
the site agreed by the end ofthe 1996 season that Level
C was completely and unquestionably in situ, that
it predated an apparently late manifestation of the
Kiik-Koba, and that the tool assemblage was not com-
pletely Middle Paleolithic in character, it was referred
to as "transitional" (e.g., Marks 1998). Level C has
most often been referred to in print (e.g., Marks and
Monigal zooo; Monigal zool) as "Eastern Szeletian,"
a term used (e.g., Efimenko 1956; Anikovich r99z) to
group the post-Middle Paleolithic, non-Aurignacian
assemblages with bifacial tools of Eastern Europe. This
term does not enjoy widespread usage or understand-
ing, and it is often assumed to mark consanguiniry
with the Szeletian of the Biikk Mountains, which it
was never intended to do.

The Level C assemblage has most recently (Chabai

zoo3; Chabai, Marks, and Monigal, Chapter z5) been
referred to as part of the "Streletskaya" group of
assemblages found in the Mid and Lower Don region
at Kostenki rz layers Ia and III, Kostenki r layer V, and
Kostenki 6 (Rogachev and Anikovich r98zc; Rogachw
et aJ. ry9) and the Seversksy-Donets region at
Birioutchia Balka z Iayer 1(Matioukhine 1998), as well
in the Northern and Central Urals at Garchi I and
Byzovaya (Guslitzer and Pavlov ryy).The Kostenki
sites, which are dated to between J6,ooo and z8,ooo
nr, (see Chapter zy), provide the largest and most
extensively dated assemblages for the Streletskaya.

The Streletskaya assemblages of the Mid Don
contain very well made, symmetric, bifacial bi-con-
vex points made on large fakes and plaquettes that
were occasionally heat treated and that were shaped,
thinned, and retouched with a soft hammer, pos-
sibly pressure faking, and edge grinding (Bradley et
il. t99j),like Level C (with the exception of pressure
flaking and heat treatment). Unlike Level C, these
bifacial pieces are amygdaloid, poplarJeaf, and, most
characteristically, triangular with a concave base in
shape. The Streletskaya points are also much thin-
ner rhan those of Level C: at Kostenki r layer V the

riangular point width/thickness average ratio is 5.7
(Bradley et al.. 1995:996), while the Level C complete
knives'width/thickness average ratio is 3.8.

It has been suggested (Chabai et al. zooo:8r) that
the trapezoids of Buran-Kaya III, wo of which have
a concave edge (Figure 5-ry), are analogous to the
concave-based micro-points which appear in small
numbers in the later stage Streletskaya. As these
micro-points have not been extensively described or
illustrated in the literature it is impossible to know
their average size and thickness (3 cm long based on
illustrations in Rogachw and Anikovich 1984), or
whether they were more often retouched only on their
edges or bifacially. It is obvious, however, that they had
three sides and not four, and assuming the concave
longer edge is the working edge, were slotted with the
point into the haft or shaft. The true rype fossils of the
Kostenki Streletskaya, these points and micro-points
were part of a complex projectile weapon system that
remained stable in its srylistic details throughout
rhe Sreletskaya occurrences in Kostenki-Borshevo,
Seversky-Donets, and Urals regions; one that would
not be expected to be manifested very differently, wen
with a move to Crimea.

Other tools found in these Streletskaya assemblages
include small fan-shaped endscrapers that are usually
unifacial with thinned bases, triangular and cordiform
endscrapers, pilces esquillies, unifacial single, double,
and convergent sidescrapers, retouched pieces, and
rare burins (Rogachev and Anikovich r98zc; Rogachev
et aJ.. ry97; Bradley et al. r99t; Anikovich ry92).The
most notable differences between this tool kit and that
of Lwel C then, is in the rypes of endscrapers and side-
scrapers. In addition, the Don and Seversky-Donets
Streletskaya does not contain bone tools. True core
reduction was common in these latter assemblages
as well, from single-surface, non-volumetric, single
or double platformed, for the production of fakes.
There are no prismatic cores and only exceptionally
rare blades. \7hile this may be similar to that used in
Level C, the Don Streletskaya fintknappers appeared
to have used it much more extensively, as it provided
the blanks for a substantial parr and variery of the tool
assemblage.

Given that stadial conditions prwailed around the
time Level C was occupied, (Monigal, Chapter r)
Crimea would not have been a peninsula as it is today,
but the southern extension of the mainland as the
Sea of Azov and the Odessa Gulf shrank to nothing.
Although the distance is over 7oo km, it is conceiv-
able that the peoples who inhabited the Streletskaya
Kostenki sites traveled along the Don River Valley and
found easy access inle Qlimsa.-and soon out of it, as
Level C is the only possible southern instance of this
industry.



The fintknappers of Level C had a very efficient
technological system: thin plaquettes imported into
the site were quickly shaped into bifacial knives, were
used and resharpened. \fhen broken, either in use or
manufacture, the bifacial remnants were reworked as
endscrapers or cores. By-products from bifacial knife
oroduction and from the cores were retouched into
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simple endscrapers, sidescrapers, retouched pieces,
and trapezoidal microliths. 

'VTithour 
a doubt, some

of the bifacial pieces were imported into the site, and
carried away when the occupants left after their brief
occupation. 

'Where 
they went, and how much the

Level C cultural remains offer a true picture of their
technological repertoire remains, however, unknown.



Golden Eagle Remains
from Buran-Kaya III Level C

ypically, when bird remains are found in a site,
they are few in number for each species and

represent but a small portion of all skeletal elements.
It is therefore interesting that all of the bird bones
recovered for Level C, numbering zo8 pieces, belong
to a single individual and, moreover, that they should
belong to a bird of prey-the golden eagle (Aquik

chrysaetos L.). Practically an endre eagle skeleton, still
articulated, was found during rhe ry96 excavations of
this level (Thble 6-r). The skeletal elements discovered
in this square of Buran-Kaya III in relation to the
entire skeleton of the eagle are shown in Figure 6-i.

Fossils of Pleistocene birds were typically accu-
mulated in caves and rockshelters by two principle
manners: as the remains of the food ofancient humans
("kitchen garbage") and as the remains of the food of
birds of prey (Falconiformes) and owls (Strigiformes)
(Kurochkin 1979). Discoveries of virtually intact fos-
sils oflarge birds ofprey have not yet been described
in such a Paleolithic conrexr.

W'e compared most of the bones of the fossil golden
eagle found at Buran-Kaya III Level C with modern
examples from the collection of the Paleontologi-
cal Museum of the Ukrainian Academy of Sciences
(Thbles 6-z ro 6-ro). There do not appear to be any
essential differences in the sizes of the fossil and mod-
ern bones; the Buran-Kaya III specimen falls within
the average modern dimensions for nearly all skeletal
elements.

Tirgarinov (ry) has noted that the Pleistocene
golden eagle was superior in size to modern golden
eagles, based on two fragments of a tibiotarsus found

Gleb Gauris & Suetlana Taykoua

in the Siuren I rockshelter (Crimea) during exc:wa-
tions in the r9zos. It is more than likely, however, that
this reported size difference between Pleistocene and
modern golden eagles is actually sexual dimorphism.
Females are considerably larger than mdes in the
Falconiformes order in general, and in the genus of

Aquik in particular. In addition to the fossil from
Siuren I, found in an Upper Paleolithic Aurigna-
cian assemblage, one other fossil golden eagle find is
known from Crimea. The fragment of a left dbiotarsus
was found during the excavation of Kara-Koba cave in
association with a Quaternary faunal assemblage and
flints of uncertain association. The faunal assemblages
of this multi-layered site (Paleolirhic and Mesolithic)
were studied and reported as a single unit, although
some researchers consider it as only Upper Paleolithic
(Voinswenski ry6). Aside from Crimea, two separate
finds of fossil golden eagle fragments are known from
the Caucasus (Ossetia) region, which date to the Mid-
dle Pleistocene (Acheulian) and to the Late Pleistocene
(Mousrerian) (Baryshnikov and Cherepanov r98y).

At the present time, the golden eagle is only seen
in Crimea during its migrations, when it winters
there (Kostin 1981). In all probabiliry it inhabited the
Crimean Mountains periodically through the middle
of the nineteenth century but there is no definite
confirmation for this. Today, this species breeds very
infrequently in Ukraine (mostly in the Carpathian
Mountains), and it currently numbers no more than a
few pairs in the region.

Given the comoleteness and the articulation of the
golden eagle skeliton at the site, it is possible that it
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Tenrn 6-l
List of Aquila cbrysaetos skeletal elements from Level C

Fragments Cornplzte

J _
9 -

I I

5 -
6 -

a

I I

I I

I O

I _

I I

f A

1 -
Z I

5 I

t r
7 -

9 -
, -

I

1 -
R r

Scapula, right
Humerus, right
Humerus, left
Ulna, right
Ulna, left
Radius, right
Radius, left
Metacarpus, left
Phalarx I, left
Tiiquetral, left
Scaphoid, left
Femur, left
Fibula, right
Patella, left
Craniumf
Mandible
Cervicd vertebrae
Thoracic vertebrae
Coccygeal vertebrae
Sternal-costal bones
Vertebral column
Rib
Sternum
Coracoid bone
Ilium
Unidentifi able fragments

flncluding fragments of the frontal bone md occipital with Tronboanta occipitalis,

foramcn rugnun, foramcn lrypoglori, andforamen oagi et ghssopharyngbi.

Total length

Proximal height I (humeral articular facet to coracoid tubercle)

Proximal height II (humeral articular facet to acromion)

Proximal width (acromion to coracoid tubercle)

Height of humeral articular facet

Figure 6-r-The complete golden eagle (Aquila chrysaetos)
skeleton (after llichev et al. 1982) in relation to bones identi-
fied at Buran-Kaya lll Level C (in black).

Trern 6-2
Dimensional comparison of Level C Aquik chrysaetos right scapula with modern specimens

Fossil

z z .8

25.4

9 ' 1
r5 .6

94.7 ro5.7
2r .3  24 .7
z4.o 26.9

9.6 ro.z
r  j . z  1 6 . 9

Modtrn

99.2 ror.3
23.o  z3 . r
z j .8  26 .6
r r .7  9 .7

r 6 . z

ro3 .8  96 .7
24.9 zr.8
L / . L . ) . /

r r .9  9 .5
r5 .4



represents a sacred, purposeful ritual. Ethnographic
examples of an eagle cult and its presumed origins
have been described by some researchers (e.g., Propp
1986; Shternberyry$). Notably, this cult was present
among the inhabitants of ancient Siberia, where, after
an eagle was caught, it had to be fed and kept for a
period of time, and then ritually killed and buried.
In this case, then, the eagle was a sacrificial animal.
The aim of the ritual was to attract the eagle god and
creator. At Buran-Kaya III, the presence of nearly all
parts of the eagle skeleton, its position, along with the
very good preservation of the many bones, suggest
that its emplacement might have been purposeful and
that it might be the result of a cult. This is a unique
phenomenon for paleoornithology.
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It appears that the absence of foot bones, claws,
and beak of the Aquih chrysaetos at Buran-Kaya III
might be the result of their removal from the carcass
for religious purposes. These skeletal parts are symbols
of power for the totem, imparting protection under
the bird and assistance in the hunt. Special cultic use
of the golden eagle by the prehistoric inhabitants of
Buran-Kaya III Level C can be indirectly confirmed
by the absence of remains of other birds. Moreover,
among ancient peoples (Propp 1936) one of the func-
tions of the eagle cult was so that the eagle spirit could
convey other sacrificial animals to the various gods.
represents a sacred, purposeful ritual.

Tesrs 6-3
Dimensional comparison of Level C Aquih chrysaetos left femur with modern
specimens

Total length
Proximal width
Vidth of femoral head
Minimumwidth
Minimum diameter of shaft
Max.imum diamerer of shaft

Total length
'Sfidth 

of articular head

Fossil

Toral length
Distal width (fexor process to dorsal condyle) j j.,
Minimum diameter of shaft r r.o
Maximum diameter of shaft 16.z
Maximum diameter of ulnar condyle 9.7

Modern
r r a  r. - / . )  t - / , 1  t z 9 , o

27.7  29 .1  27 .J  Jo .o
r o . 7  r r , r  r r . o  I I . 1

9 . 5  9 . 9  9 . 7  9 . 8
r r .7  rJ .o  r2 .o  Iz .7
rz. j  r1. j  tz.6 r4.o

197 .6  r  8  t .9  r97 .  j
ro.9 9.7 ro.3

Modern

r97 .o  r97 .o  186.4

J4. j  J6 .8  3 r .9
r2 . r  t2 .2  r r .4
r1.o 14.7 12.9

9 . i  9 . r  9 . r

Fossil

2 9 . 2

r2 .o

ro.g

I Z . I

r4.4

T*t-n6-4
Dimensional comparison of Level C Aquila chrysaetos right humerus with
modern specimens

Fossil Modzrn

ro ,1

Tasre 6-5
Dimensional comparison of Level C Aquilz chrysaetos left humerus with modern
specimens
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Te-sre 6-6
Dimensional comparison of Lwel C Aquila chrysactos left ulna with modern
specimens

T*tp.6-7
Dime nsional comparison of Lwel C Aquik chrysaetos right ulna
with modern specimens

Totd lengh
Minimum diameter of shafi
Maximum width of dorsal condyle

Total length
Maximum proximal width
Height of dorsal cotyloid process

Total Iength
Height of bicipital tubercle
Maximum prorimal diameter
Minimum proximd diameter
Minimum diameter of shaft
Distal width

Total length
Height of bicipital tubercle
Maximum proximal diameter
Minimum proximal diameter

Fossil

r o . i
17 .8

Fossil

2 r4 .8
24.3
8 . 8

Fossil

r4.r
f  1 a

7.9
5 .4

15.7

Fossil

r4.6
I  r .4
8 .o

t  t -  I

ro.7
17.8

Modern

228.5 214.9
z  j .1  zz .6
8 .6  7 .6

Modern

2or .9  214.9  215.2
r3 .o  r4 .J  I5 .5
ro .8  8 .2  8 .7
8.o rr.1 rz.1
j .2  6 .o  5 .6

r4 . j  r i .3  16 .o

Modern

zoo.9
r3.6
I I . '

8.o

Modcrn

226 .7  z r  j . 4

r  o.J ro.3

r 7 . 3  1 6 . r

Fossil

4 .o
8 . 2

r  9 .8

Tesre 6-8
Dimensional comparison of Level C Aquila cltrysaztos left radius with modern

sPecimens

Thsrr 6-9
Dimensiond comparison of Lwel C Aquila chrysaetos righr
radius with modern specimens

T.tnrB 6-10
Dimensional comparison of Lwel C Aquila chrysaetos left carpometacarpus with

modern specimens

Total length
Maximum width of distal part of lesser metacarpal
Length of distal symphysis
Maximum distal width

Modcrn

ror .9  r09 .o

4 .4  4 . r
7 .6  9 .2

r8 .8  zo .J



tWorked Bones from Buran-Kaya III Level C
and their Taphonomic Context

Vdronique Laroulandie & Francesco d'Errico

Chapter y). This assemblage showed no Aurignacian

affinities two millennia eadier than the first known

Aurignacian in the region. Th.y described three bone

rods, one made of a small mammal bone and two

made of bird bones, and a distal segment of an horse

metatarsal cut in the middle of the diaphysis. 
'While

the bone rods found in ry96 unquestionably come

from Level C, the stratigraphic provenance of the cut

metatarsal found in ry94 is more uncertain due to the

excavation technique adopted that year (horizontal

arbitrary levels). It may come from the base of the

lower Iiiik-Koba Level Br or from Level C. The lat-

ter hypothesis is supported by the erts dating of this

obiect (:.t,Jjo t 65o OxA-6869), closer to that of a

bone fragment (12,15o + 7oo) and a rod from Level

C (16,7oo + rtoo OxA-6868) than those obtained

from two bones from the Kiik-Koba Level Br, both

around z8,6oo er, (Pettitt r998a). Subsequently, the

worked bone and the faunal assemblage from Level

C of ry96 excavations were analyzed by us (d'Errico

and Laroulandie zooo). Ve included in our analysis

rwo previously undescribed cut epiphyses identified

among the faunal material, a burnt bone fake found

during our analysis of the faunal assemblage that refit

onto one of the already mentioned rod fragments, and

a fragment of another Equus metatarsal possibly used

as an handle.'We showed that the bone rods were made

of hare rather than bird bones, reconstructed the man-

ufacture techniques involved in the production of the

rods and the handle, conducted a taphonomic analysis

of the faunal assemblage from Level C recovered in

1996, and discussed the significance of this material

f omposite tools, hafting, and, in particular, the

\-, production of bone and ivory tools, with tech-
niques specificdly conceived for these materials, such

as scraping, grinding, grooving, and polishing, are

generally considered by archeologists to be impor-

tant features characterizing modern human behavior
(Mellars r97y Klein zooo; McBrearty and Brooks

zooo; Ambrose zoor). Complex bone technologies
have long been seen as an invention of anatomically
modern humans (AMH) during their spread across

Europe, ca. ij,ooo rr, (Mellars r97J, L992, 1996; Bar'

Yosef 1992, 1998; Klein 1994, 1999; Harrold ry92;
Stringer and Gamble r99y Fariry 1994; Mithen ry95).
In the last few years, however, several occurrences of

worked bones and personal ornarnents have been

reported from sites attributed to transitional tech-

nocomplexes, such as the ChAtelperronian in France

and Spain, the Uluzzian in ltaly, and the Szeletian

in the east of Europe (Gioia r99o; Granger and

Ldvdque t997; Gambassini 1997; d'Errico et al. 1998,

in press; Palma di Cesnola r99i; F. L€vdque, personal

communication). Formal bone tools have also been

found in relatively old African Middle Stone Age sites,

such as Katanda (Brooks et al. 1995) and Blombos
(Henshilwood et al. zoor). Buran-Kaya III is one of

the sites that has provided some of the most ancient
evidence fo, bone tool manufacture in Eurasia.

Original publications by Marks and others (Marks

1998; Yanevich et al. ry97) reported the discovery of

several bone rods and a possible bone handle from

a layer (Level C) that also yielded an original stone
tool assemblage (Marks and Monigal zoooa; Monigal,
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for the debate on cultural and biological interactions
between late Neandertals and the first anatomically
modern humans. Here we complete the taphonomic
analysis of Level C, including in our study the faunal
remains recovered since t996. One clear and one prob-
able additional bone tubes were identified by us in the

Level C yielded z,6oo faunal remains (Thble 7-r),97o/o
of which consist of unidendfiable mammal bone frag-
ments. Most are small fragments (less than 3 cm long)
of ribs and limb bones of large-sized mammals. The
others correspond to limb bone fragments of small
sized mammals. The remaining 48 bones correspond
to a few Lepus, fox, Saiga tatarica, Equus sp.,large cer-
vid, and wolf remains. The assemblage also includes
few micro-mammals. None of the taxa has an NMI
exceeding r or z. Although most of the remains carry
traces of root etching and chemical diagenesis, this
did not significantly affecr the identification of the
taphonomic agent responsible for the accumulation of
the bone assemblage. Carnivore tooth marls are pres-
ent on only four specimens, the cut horse metatarsal
(see below), a distal epiphysis of a tibia of Ahpex, and
two shaft fragments from unidentified mammals. The
dimension of punctures and scoring suggests that car-
nivores of different sizes were responsible for the traces
on these four specimens. Typical etching produced by
carnivore gastric acids (d'Errico and Villa 1997) was
recorded on r7o/o of the remains (Figure 7-1. Clear
signs of heating were observed on 8olo of the fragments
of large size mammals. One burned fragment was
identiGed as hare and refitted onto a tube fragment
(see below). Apart from the sawed bones (see be[ow),
anthropic modifications consisting of cutmarks
(Figure 7-z) and percussion pits (Figure 7-1) are pres-
ent on o.60/o and on a single specimen respectively.

faunal material from the 2oor excavation. The second
aim ofthis paper is to integrate these new artifacts in
our prwious analysis of the Buran-Kaya III worked
bone assemblage and to propose a new evaluation of
their significance for the debate on the origin of bone
manufacturing techniques.

&ffi

Figure 7-r-Bone fragments digested by carnivores from
Buran-Kaya lll Level C. Scale = 1 cm.

Thphonomic Analysis of the Faunal Assemblage

T$rn7-l
Faunal remains from Buran-Kava III Level C

NISP

Canis lupus r
Alopex lagopus r
Vulpes/Alopex rz
Large deer r
Saiga tatarica ro
Caprinae 5
Equus 4
Lepus sp. 14
Micro-mammals 17
Macro-mammals 2,5 3 j

MNI Burnt Cutmarhs

I _

I -

t -

-  z r 2  r J

Percussion Sawing marks Tboth marhs Digested

- t

I _

- 3

- 3

' ; ; :
_  5 + r ?  _  r

r - 2 4 3 r

t  7 + r ?  4  4 4 2Totd z,6oo I  z t l  17

NISP - number of individual specimens; MNI - minimum number of individuals.
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Figure 7-z-Cutmarks on the anterior aspect of a Saiga
tatarica radio-ulna from Buran-Kaya lll Level C. Lefe scale =

r cm; right: scale = t mm.

cHAprER 7 WorkedBonesfromBuran-Kayall lLevel CandtheirTaphonomicContext 85

Figure 7-3-Percussion pit and related flake removal on a
long bone shaft fragment from Buran-Kaya lll Level C. Left:
scale = r cm; right: scale = t mm.

Zooar cheolo gical and Technolo gical

'W'orked 
bones from Level C consist of one complete

tube, four fragmentary tubes, and two by-products of
rube manufacture. The other worked bone attributed
to Level C is a distal portion of horse metatarsd, cut

by sawing. Another distal epiphysis of horse metatar-
sal, heavily damaged, may have been modified in the
same way and used as a handle.

One tube is made from the left tibia of a wolf
(Figures 7-4t r; 7-, 2). Two others, described in the
first report on the worked bones as being bird bone,
come, in fact, from the right femur and left tibia of
a hare (Figures 7-4i 2, 4; 7-5t r, 4). This last tube is

represented by mo conjoinable fragments, one of
which shows clear traces of heating. One of the two

tubes we found in the zoor material was made from

the femur of a hare (Figures 7'41 3; Z-6). The other is

made from a right hare humerus (Figures 7-4t 7;7'7).
The identification of this last piece as a manufactured

tube is based on the presence of scraping marks similar

to those seen on the other specimens, and on the pos-

sible remnants of traces of sawing on a tiny portion of

the distal fracture. The rwo by-products are the proxi-
mal epiphysis and the distal segment, resPectively,

of a right and a Ieft hare humerus (Figure 7-+ t, A.
Tterefore, they resulted from the production of two

different tubes. In sum, the manufacturing remnants
reDresent a minimum of six tubes from Level C.

The tube made from the wolf tibia comes from a

sub-adult individual-a fact demonstrated by the

great number of vascular openings, indicating the

Analysis of the 
'Worked 

Bones

Figure 7-4-Anatomical provenance of the bone tubes and
by-products of bone tube manufacture: r-left wolf tibia; z-
right hare femur;3-hare femur; 4-left hare tibia;5-left hare
humerus;6 7-right hare humeri. Light gray Pattern indicates
missing area. Black arrows indicate the area whence the tube
comes. Small arrows indicate the location of the sawing.

to,a1=.

s'(,
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Figure 7-5-Bone tubes and by'products of bone tube manufacture from Buran-Kaya lll Level C found during 1996 excavations.
r-hare femur; z-wolf tibia; 3, 4-hare humeri; 5-hare tibia. Scale = r cm.
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high degree of vascularisation typical of immature
animals.

All of rhe worked hare bones may come from a

single animal. The closure of the epiphyses and the
high densiry ofthe cortical bone, in all cases, indicate

an adult individual. Its carcass was brought to and

processed at the site before the bones were cut. Jhe

former is suggested by the identification of conjoin-
ing proximal segments of a right ulna and radius
with a cut-mark crossing both epiphyses (Figure 7-8);
the latter by the presence of the by-products of tube

manufacture. Microscopic analysis of manufactur-
ing traces and their experimental reproduction has

allowed a detailed reconstruction of the craftsperson's
technical behavior.

The two best preserved hare tubes (Figure 7-5: 4 z)

and both by-products (Figure 7-5: 3,4) show scraP-
ing marls, indicating that entire long bones had been
extracted from the carcass and cleaned before being
cut (Figures 7-9: r; 7-ro) .In all cases, the scraping was

made with a fint point or an irregular cutting-edge
that produced single overlapping striations. The tubes
were then produced by first cutting several intersect-
ing notches around the circumference of the bone
and subsequently snapping the residual uncut bone

Figure 7-6-Bone tube made on a hare femur from Buran-
Kaya lll Level C,2oo1 excavations. Scale = 1 cm.

Figure 7-7-Possible bone tube made on a hare humerus
from Buran-Kaya lll Level C,zool excavations. Scale = 1 cm.

Figure 7-8-Proximal epiphysis of a left hare radius and ulna
crossed by an oblique cutmark (arrow) from Buran-Kaya lll
Level C. Scale = r cm.

7a
4
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by fexion. The use of this technique is demonstrated
by the fact that the notches never completely saw
through the bone and leave, in places, a thin uncut
bridge broken by fexion, still visible on by-products
and tubes (Figure 7-gt 3).In three cases the notches
were not perfecdy aligned and in one case we find
notches a few millimeters from the edge of the cut-
ting (Figure 7-91 4). This is the consequence of an
accidental side-skipping of the tool during the sawing
action, as demonstrated by the accidental production
of the same features during the experimental sawing of
similar small bones (Figure 7-9: 2). Experimentation
also suggests that the Level C notches were made with
a thick retouched cutting edge. This is demonstrated
by the comparison of the section of the archeological
notches with that ofnotches experimentally made with

different rypes of tools. The notch profile is obtained
through an image analysis system linked to a low
power microscope (d'Errico r99r, 1998; d'Errico and
Nowell zooo). Notches made with retouched tools
can be distinguished from those produced by unre-
touched blanks by examining the notch morphology
and measuring the angles formed by the notch walls.
In our experiments, retouched tools produced notches

Figure 7-9-Traces of manufacture on archeological (r,

3, 4) and experimental (z) bone tubes: r-scraping marks
on the tube made of hare femur, indicating that the
bone was cleaned before being cut; z-rabbit limb bone
experimentally sawed and snapped, showing cutmarks a few
millimeters from the tube end, similar to those present on
the archeological specimens; 3-adjacent notches made to
produce a groove around the hare femur before snapping it.
Note the presence ofa bridge broken by snapping the bone
after sawing it; 4-scraping marks parallel to the objectt
main axis and notches produced accidentally during the
sawingofthe bone. Scales = 5 fi1r1.

between 6o' and 9r', while unretouched ones resulted
in angles berween 39" and 67". Overlapping of the two
populations covers only roo/o of the two samples and
does not include the values obtained by measuring the
Buran-Kaya III notches (74" and 9z'), which clearly
fall within the retouched sample (Figure 7-n).

The new tubes contradict the impression of size
homogeneiqy suggested by the pieces available at the
time of our previous study (d'Errico and Laroulandie
zooo). The new complete tube made of hare femur is
just r.y cm long, much shorter than the 7 cm Iength
of the specimen made on the same bone and of that
manufactured on the wolf tibia.

No traces indicating the function of the tubes
have been detected. The ends of the tubes show the
same unworn appearance as the by-products and
the technological marla are very fresh. This may be
due to the fact that the tubes were abandoned before
being finished or that they were used in a way that
did not produce any detectable wear. The refitting of
two fragments of the same tube (Figure 7-5: 5), one
of which was burnt, indicates that the fracture of the
object took place during the apparently short human
presence associated with Level C and that, after break-

Figure 7-ro-Traces of sawing (top) and scraping (bottom)
on a bone tube from Buran-Kaya lll Level C, zoor excavations.
Top: scale - 5 mm; bottom: scale = t mm.
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age, one or both fragments were displaced, probably
by trampling.

The size of the horse metatarsal (Figure 7-rz) sug-
gests that it comes from an Equus ferus or cabalhu
rather than from a hydruntinus, as was proposed by
IJerpmann (Yanwich et al,. ry9). No scraping marks
like those described on the tubes are present on this
bone. However, our experimental butchery of an adult
horse foot, with the aim of recovering and cutting the
metatarsal, has shown that it is difficult to clean the
bone, especially its distal epiphysis, without leaving
tool marks. The absence of these marks on the archeo-
logical specimen, the virtual absence of other horse
remains from the same level, and the fact that this is
the only bone from Level C with damage produced
by a large carnivore, suggest that the metatarsal was
acquired by scavenging a bone already weathered and
damaged by carnivores.

The horse metatarsal was cut slightly below the mid-
dle of the diaphysis (Figure 7-o).The technique used
to saw it was the same applied to produce the tubes.
However, experimental sawing and snapping of an
adult horse metatarsal (Figure 7-4) and of two adult
cow tibiae indicate that the manufacture of this object
was a far more complex and time consuming operation.
In order to produce a clean cut perpendicular to the
bone's main axis like that visible on the archeological
specimen, the artisan first had to engrave a continuous
circular groove around the bone, before deepening it
and eventually breaking the remaining bridge.

\,'--'.1
\ /

\1
:::t llw I

I unretouched

fl retouched

n = 4 0

74'

Buran-Kaya lll

92"

Figure 7-rr-Angle variability of notches made
experimentally by retouched and unretouched ffakes.
Values recorded on the Buran-Kaya lll Level C notches
adjacent to the tube ends fall within the range of notches
made by retouched tools.
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Figure 7'rz-Horse metatarsal cut by sawing, with damage
by a large carnivore on the distal epiphysis, from Buran-Kaya
ll l Level C,lgg+ excavations. Scale = r cm.
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Several retouched artifacts were certainly used to
deepen the groove, since unretouched blanks would
have become quickly ineffective as they were used
to saw thick compad bone. In our experiment, the
sawing of the r-cm-thick bone shaft took an hour
and a half and required the use of seven unifacially
or bifacially retouched artifacts between 7 and 14 cm
long, all of which were used on both sides and were
resharpened three to five times each during the process
(Figure 7-r3). The thickness of the uncut bone, bro-
ken by this action, suggests that the snapping of the
metatarsal was done by a robust adult. The time and
energy required by the production of this object rules
our, in our view, the possibiliry that this might have
been done just to recover the marrow.

It is more likely, as suggested by Yanevich et al.

Gggz), that this bone was used as a handle. The

dimension of the medullar caviry, which is 3 cm deep
by z cm wide, is perfectly compatible with the size of

some of the endscrapers made of cortical fakes from
Level C. Yet. no traces of its use as a handle are detect-
able on the metatarsal. The absence of spongy bone
inside the bone shaft can be due to a taphonomic pro-
cess or to a deliberate cleaning out, although no traces
of this action are visible and the residual sponry bone
does not appear crushed, as one might expect, by the
pressure exerted by a hafted tool. Therefore, we cannot
rule out the hypothesis that this object represents the
by-product of the manufacture of another object, not
found at the site. Another distal segment of an adult
horse metapodial comes from Level C (Figure 7-r4).
This bone lacks the portion of the shaft where the saw-
ing line is located on the cut metatarsal, which makes
its identification as a worked bone speculative. The
inner spongy tissue, however, shows a shallow regular
pit that might be the result of a deliberate cleaning of
the medullar cavity to insert a stone tool.

Figure r.B-Left: adult horse merararsal experimenally sawed and snapped. Note the striations left on the cut surface by the
rerouched artifacts used to deepen the circular groove. Righe experimental tools used to cut the bone. This technique leaves
residues of bone (white area) on the tool edge. Left: scale = t cm.
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Figure 7-r4-Distal epiphysis of a horse metatarsal showing a conical pit that might be the result of a deliberate cleaning of the

medullar cavity to insert a stone tool from Buran-Kaya lll Level C. Scale = 1 cm.

Discussion

Both carnivores and humans were resPonsible for the
accumulation of the Level C bone assemblage. The

crucial role of carnivores is demonstrated by the high

proportion of digested fragments and the debris of

coprolites found during the screening of the faunal
material. The low percentage of bone with carnivore

tooth marks is probably due to the highly fragmented

nature of the assemblage. The above observation sug-

gests that humans may not have contributed much

to the bone accumulation. This is also indicated by

the low proportion of bone with percussion and cut
marks and the relatively small volume of recovered

burnt bone. In sum, results of our taphonomic analy-

sis are consistent with the hypothesis that, on one
hand, the faunal assemblage from Level C represents a

palimpsest, recording one or a few short human occu-

padons during which limited processing of mammal

carcasses took place and, on the other hand, the use of

the shelter as a carnivore den.
Our study shows that the human group responsible

for the Buran-Kaya III Level C assemblage was in

possession of a technology specifically conceived for
working bone. They knew the species and the bones

to be used for producing tubes of cylindrical morphol-

ogy. This implies that animals were not only hunted

for consumption, but that an appropriate treatment of

rhe carcasses was applied in order to recover the bones
to be used as raw material for bone tool manufacture.
These bones were worked with the same techniques

and using similar retouched tools. In our previous

study, we emphasized the size similarity of the tubes
available at the time and proposed that the goal of the
Buran-Kaya III artisans was that of producing bone

tubes of the same length, irrespective of the species

and the type of bone used. The small size of the best-
preserved new specimen demonstrates instead that

different sizes of bone tubes were sought, suggesting

a higher degree of technical complexiry. Evaluation of

the significance of such complexiry however, is diffi-
cult, considering that we have no idea of the final use
ofthese artifacts.

In cases such as the cut metatarsal, their produc-

tion required a certain experience, skill, time, strength,

and the waste of a relarively large number of stone

tools. Experimental manufacture of these objects
reveals that Buran-Kaya III artisans were affected by

the same neuromotor constraints as were the modern

experimenters. Some of these objects, such as the

probable handle, were certainly meant to be carried

and repeatedly used. Although one might argue that

similar planning and technical abiliry is suggested by

the elaborate bifacial reduction sequence found in the

same layer, it is a fact that clear evidence of special-

ized bone working has been sparse in the Middle
Paleolithic archeological record, so far.

'!V'hat 
is the significance of these behaviors? It is dif-

ficult to evaluate the implications of the Buran-Kaya

III bone technology for the Middle/Upper Paleolithic

transition of Eastern Europe; no human remains were
found in Level C. As a consequence' we have no direct
information on the human type responsible for the

production of the bone industry.
The Level C assemblage (Marks 1998; Marks and

Monigal zoooa) shows no taxonomic similarity with

the local Aurignacian, which, in addition, does not

seem to appear in the region before lo,ooo BP. In con-

trast, bifacial foliates of this assemblage show some

analogies with Kostienki-Streletskaya assemblages
of the Middle Don region (Bradley et al. 1995), but
it lacks some types, such as the concave base bifacial

points. Level C bifacial tools also show very general
affinities with geographically closer Ak-Kaya Middle

Paleolithic assemblages of the eastern Crimea (Chabai

et d.., 1995), but do not include, in this case too, the
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Middle Paleolithic tools that one would expect to find
associated with the foliates. Even if the lack of Middle
Paleolithic tools may be attributed to the specialized
nature of the site and the ephemeral character of the
occupation, still the numerous characteristic geomet-
rics made on the by-products of bifacial reduction
remain a peculiar feature of this assemblage, sug-
gesting that only future research will establish sound
cultural links.

If a relation with the Streletskayan is established,
this might suggest that AMHs were the authors of
the Buran-Kaya III assemblage, since this human
type is responsible for the more recent phases of this
industry. In contrast, a local Mousterian origin might
suggest that they were Neandertals. As far as we know
now, howwer, the Level C assemblage may have
been produced by Neandertals, by Non-Aurignacian
Anatomically Modern Humans, or even by a hybrid
population, as recently suggested for Portugal (Duarte

et aJ,. ry99).
For the time being, the Buran-Kaya III worked

bones confirm what it is already known for other
industries at the Middle-Upper Paleolithic transition:
specialized techniques to produce bone objects were
not the monopoly of the Aurignacian, but rather a
component of various industries of the transition.
Bone and ivory tubes, often decorated with incisions,
are well known, of course, in Aurignacian contexts
from France, Belgium, Germany, Italy and Russia
(Figure 7-ry). At Isturitz and Gei8enkliisterle, tubes
produced by sawing bird bones were used to make
futes (Buisson r99ri Hahn and Miinzel 1995; Lawson
and d'Errico, in press). The only known unfinished
tube, from Fumane Cave (Bartolomei et al. ry94), in
northern Italy, shows a circular groove, indicating the
use of the same technique described for Buran-Kaya
III. Production and use of bone tubes, however, is
not peculiar to the Aurignacian. Tubes decorated with
notches made of swan long bones were found in the
Chitelperronian layers of the Grotte du Renne, at
Arcy-sur-Cure, in northern France (Leroi-Gourhan

and Leroi-Gourhan r96y; d'Errico et al. 1998). As at
Buran-Kaya III Level C, the tubes from Arcy were
produced at the site, a fact demonstrated by the
presence in the same layers of waste from their manu-

facture and by a possible refitting. As at Buran-Kaya
III, long bone shafts of purposefully selected species
were used ro produce perfectly cylindrical tubes.
Human remains associated with this material suggest
that ChAtelperronian Neandertals were the authors of
these objects. Arcy is not the only site proving the use
of tubular elements by late Neandertals. Several cut
dentalium shells were found at Saint-C6saire in the
Chitelperronian level that has yielded the Neandertal
skeleton (F. Lwdque, pers. comm.), confirming that
late Neandertals used personal ornaments, and sug-
gesting that decorated bone tubes from Arcy may
also have had this function. Dentalium shells were
also found in Uluzzian sites of the Italian Peninsula
(Gambassini 1997).

A number of Upper Paleolithic handles made of
cut long bone and ander segments, some of which
still have fint tools embedded in the medullar cav-
iry (Absolon and Czizek r91z; Gerasimov r9t8), are
known from Eastern Europe. 

'We 
know, howwer,

that stone tools were also hafted during the Middle
Paleolithic, a fact suggested by use-wear studies
(Beyries 1987; Shea 1988; Friedman et al. r99y), as well
as by the recent publication of traces of bitumen on
Middle Paleolirhic stone tools, and by the discovery
of a Levallois point embedded in a wild ass cervical
vertebra from the site of Umm El Tlel in Syria (Bo€da

er a). 1996, 1999). Two possible bone handles come
from the Middle Paleolithic levels of the Vaufrey cave,
in France. One is a fragment of antler, cut perpendicu-
larly to the object's main axis with the same technique
described at Buran-Kaya III. This object shows several
deep notches, probably made to facilitate hafting
(Vincent 1988). The other is a piece of antler which
appears longitudinally split, with the sponry bone
purposely taken out. Two birch-bark pitches have
been recently found at the Middle Paleolithic site of
Kiinigsaue, Germany (Griinberg 2ooz). These pieces
come from two different layers dated to 43,8oo np and

48,4oo sp. One shows the imprint of a wooden haft,
the other that of a bifacial tool.

In sum, recenr discoveries indicate that hafting
techniques were not limited to the Upper Paleolithic
and that we are far from having a reliable picture of
their use in earlier times.

Conclusions

Scholars who have a reductive view of Neandertal
cognitive abilities have often considered that they
were incapable of using sophisticated techniques
specifically conceived for bone materials, based not
just on percussion but on shaping by cutting, scrap-
ing, grinding, and polishing. The evidence presented
above suggests, in contrast, that there is no reason to

assume that the Buran-Kaya III artisans were AMHs
just because they produced bone tools. The fact that
similar objects are found in the Aurignacian should
not be automatically considered, as it has in the
past, as proof that Neandertals were acculturated by
Aurignacian moderns. This interpretation, not sup-
ported by the archeological record, is based on the
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assumption that industries such the ChAtelperronian
and the Uluzzian are contemporary with the first
Aurignacians or even that they developed after the
arrival of AMH. This contemporaneiry however, nei-
ther seems demonstrated by the stratigraphic evidence,
nor by the radiocarbon evidence (Zilhao and d'Errico

ry99;Bordes zooz). The Buran-Kaya III stratigraphic

parrern, with a thick Kiik-Koba Middle Paleolithic
assemblage separating the Upper Paleolithic from the
level which has yielded the worked bones, provides
further corroboration that, if made by Neandertals,
Level C worked bones might represent the material
expression of an independent cultural development of
Eastern European late Neandertals.
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Archeozoological Analysis of Large Mammal
Fauna from Buran-Kaya III Laver B

T-h. sample oF faunal material from Buran-Kaya
I III Laver B used in this study was drawn from

the ry96 .*."lr"tio.r, 
"td 

.o-p.ised 16,68o pieces.
Of these, t6,67t 6ones are attributable to herbivores,
or 99.9o/o of the total number of identifiable remains
(Thble 8-r). Since the excavated area of this particu-
lar sample was about Jr m2, the average density per

Maryllne Patou-Mathis

square meter was 539 bones. Of the total sample,
ry,3z8 bones could not be identified, but their dimen-
sions and thickness of the cortex ailowed a cautious
attribution to a species (Table 8-z).

The identifiable faunal remains are from at least 3z
individuals: z9 herbivores (6 species) and three car-
nivores (3 species). The identified species are: Equus

Equus hydrantinus
Bison fpriscus
Co e lo do nta ant iq a itatis
Mammuthus primigenius
Mammuthus/Coelodonta
Ceruus elaphus
Saiga tatarica
Artiodacrylaf

Total herbivores

Canis lupus
Vu lp e s c o rsac/Alop ex lagop us
Mustelidae (small)

Vu lp e s /Alop ex /Mustelidae

Total carnivores

Total (NRT)

tSee table 8-2.

Tesrs 8-l
Large mammal fauna of Buran-Kaya III Layer B

NR MNE MNrf MNIc

) )
1 8  > 7

4 3
38 >7

1 9  1 4
r,L59 >747

r  5 ,128

r6 ,67 t  , r78r

I

I

I

I

I

I

I

I

4
z
2

I

4
2

2

I I

,r_ t:

24 29

I I

I I

I I

9 9 3 )

16,68o >>79o 27  jz

Agt

old
adult sensu lato
young
very young

old ma.le

young adult
old
adrit sensu lnto

NR - number of remains, MNE - minimum number of skeletal elements, MNIf - minimum number of individual animals bv frequenc,v, MNlc - minimum

nmber of individual animals by combinarion.
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lrydruntinus, Bison cf . pris cus, Co e lodonta dntiquitatis,
Mammuthus primigenius, Ceraus elaphus, Saiga tatarica,
Canis lupus, Vulpes corsac/Alopex lagopus, and a small
Mustelidae. Some rodent and bird bones (including

one large bird) were also discovered (Chapters 3 and 6
of this volume).

Saiga antelope is the dominant species among the
herbivores, accounting for 93.7o/o of the total number
of remains (NR) in the Layer B sample, 95.6oto of the
minimum number of elements (MNE), and8z.7o/o of
the minimum number of individuals by combina-
tion (MNIc) (Thble 8-r and Figure 8-r). Among the
carnivores, the remains of fox are the most abundant,
accounting for 44.4o/o of the NR, 44.4o/o of the MNE,
andl1.loto of the MNIc (Table 8-r and Figure 8-z).

Equus hydruntinus

Bison cf priscus

Coel o d o n ta anti qu itatis

Mammuthus primigenius

Cervus elaphus

Figure 8-r-Herbivore species in minimum number of
individuals by combination (MN lc).

IesLE 8-2

Buran-Kaya III Layer B: anatomically indeterminate bones

sorted by size

Artiodactyla

Sizr- Bison
Sizr Equus hydrantinus/Cerrus
Sizr Ceraus
Sizr Saiga

Totd

Number of remains (NR)

3 8
l t o

r4,869

r5,128

Canis iupus

*rlw'$dalnrylagolus

a,,,,; 
t 

,,','

**",*",m-0,

vulps / Alopat I Mustelidae

Figure 8-z-Carnivore species, number of remains (NR).

Paleoecology

Most of the herbivore species identified in Buran-Kaya
III Layer B are well adapted to an open environment
and dry climate (Thble 8-r). Only Cerutu elaphas and
Equw hydruntinus provide a hint of a more temperate
climate and a more wooded environment.

Saiga tatarica, or saiga antelope, is strongly affected
by its biotope, which has resulted in its having several
physical particularities. For example, its nostrils have
voluminous cavities lined with a mucous membrane
that warms incoming cold air during the winter and
filters airborne dust during the summer. Its hooves are
small and pointed, and are unsuited to snow-covered
ground; the animal does not take well to permafrost.

Saiga antelope inhabit plains and avoid areas with
uneven terrain. They are unaffected by altitude-they
can live at sea level (the coast of the Caspian Sea)

as well as up to r,600 meters. Their predilection is
towards arid steppe and semi-desertic environments
and their geographical movements are determined by
the available vegetation. Saiga populations undertake
wo major seasonal migrations for grazing grounds
and sometimes smaller migrations if water holes or
vegetation become rare. They consume more than one
hundred different plants. During the spring, grasses
and ephemerals are the mainstay of their diet, while
during the summer, grasses and Chenopodiaceae are
eaten. \7ater is essential in their choice of territory.

The landscape near the site of Buran-Kaya III
likely corresponded then to a semi-arid steppe with
a few wooded areas near streams or rivers. The cli-
mate would have been harsh, especially in the winter
months, and, above all, dry.
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Origin and Histo ry of the Bone Assemblage Attributed to Saiga Antelope

To understand the origin and the history of the bone
assemblage of Buran-Kaya III Layer B, we have closely
analyzed the bones attributable to saiga antelope,
which is the dominant species in the assemblage. This
analysis includes the preservation, fragmentation, and
dispersal of the material, as well as extrinsic marks
observed on individual bones.

BoNB PRnsrnverroN oF Serce ANrBropB

In this report, the basic indices of skeletal element and
species abundance are used, including MAU (mini-

mum animal units), which is the minimum number
of elements (MNE) divided by the number of times
the relevant skeletal element occurs in one animal
(specific coefHcient of each considered element for
a given species: spQ); modified MAU (MAU * the
largest MAU); and in percentages of survival, which
is calculated by the equation ((MNE x roo) * (spQ x
MNIc)). These survival rates of bones are reported in
three ways: globally, for adults, and for juveniles. The
counts for skeletal elements of saiga antelope are pre-
sented in Thble 8-3.

Ouerall Preseruation of Saiga Antelope
According to the indices derived from MNE + MNIc
and from the number of teeth * number of bones t
roo, which ate Jr.ro/o and 3o.5o/o respectively, a dearth
of saiga bones in Layer B seems apparent. Given,
however, the high number of indeterminate remains
(NRindet), which make up 9zo/o of the assemblage
(Figure 8-3) and which are mostly long bone frag-
ments, this bone scarciry is not as severe as it initially
appears. As a whole, the bone material is relatively
well oreserved.

Figure 8-3-Buran-Kaya lll Layer B: total number of Saiga
tatarica remains.

Relatiue Preseruation of Major Saiga Skeletal Units

The cranial parts of saiga antelope are well represented
in the bone assemblage (Figure 8-+). Rt seen in Figure
8-y, other than the axial skeleton, all units are well pre-

Figure 8-4-Relative percentages of cranial and post-cranial
remains of Saiga tatarica.

Figure 8-5-Preservation of major skeletal units in minimum
animal units (MAU) of Saiga tatarica.

served, especially the upper portion of the rear limbs
and the cephalic skeleton.

Relatiue Preseruation of Saiga Anatomical Elements

CEPHALIC SKELETON

Taking into account the fragility of certain elements
(skull bones, maxillae, hyoid bones), the cranial
material is, overall, rather homogenous (each rype
of element yields the same number of individuals).
The oreservation of isolated teeth and of mandibles
is gotd (Thble 8-l). The most well preserved part of
the mandible is the condyle. The labials are the best
represented of the teeth (their MAU = 8; cheek teeth
MAU = 4.9). The premolars, especially the lower ones,
are decidedly more rare than the molars, probably
because the premolars loosen before the molars do.
For the same reason, the lower cheek teeth (MAU =

4.9) are more abundant than the upper ones (MAU =

3.4). This is also confirmed by the notable scarcity of
maxillas (MAU = r). Hyoid bones are present and fur-
ther testifr to the very good preservation of the Saiga
tatarica cranial bone material.

lupiter;rar'.lirnb

0 2,000 4,000 5,000 8,000 10,000 12,000 14,000 16,000

total number of remains identified (NRDt)

of remains identified anatomically (NRDa) (=19)

numbei of indeteiminate remains (NRl)
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Tesrs 8-3
Buran-Kaya III Layer B: quantificat\on of Saiga tatarica remains (MAU)

Element

Cranial bones
Maxilla
Upper teeth
Mandible
l,ower teeth
Teeth indeterminate
Hyoid bone

Total cranial

Pelvis
Vertebra
Rib
Costal canilage
Sternum
Sacrum
Total axial
Scapula
Humerus
Radius
Ulna

Total upper fore limb

Femur
Tibia
Patella
Malleolus

Total upper hind Iimb

Carpal
Metacarpal
Tarsals
Metatarsal
Metapodid indeterminate
r"t phalanx
z'd phalanx

3'd Phalarx
Phalanx indeterminate
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Small sesamoid
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NR - number of remains, MNE - minimum number of skeletal elements, MAU - minimum mimal units, MNIf - minimum number of individual animals bv

fiequency, MNIc - minimum number of in&vidual mimals bv combination.

AXIAL SKELETON

All of the elements that make up the axial skeleton
are present, even the very fragile bones such as the
sternum and costal cartilage. The innominate bone
is by far the most well preserved element, the other
axial elements being very rare (Thble 8-1 and Figure
8-6). For the innominate, the percentage of survival
estimate (Thble 8-4) is average, except for the juvenile
innominates where it is poor (i.e., there is a lack of
immature innominates).

Figure 8-6-Preservation of axial skeletal elements (in
MAU) of Saiga tatarica.
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UPPER FORESKELETON

Saiga humeri and radii are well preserved, while
scapulae, which are more fragile, are rarer (Thble 8-l
and Figure 8-Z). The percentages of survival for the
upper foreskeleton elements (Thble 8-4) shows that
other than the scapulae, where the percentages are low
(and null for juvenile bones), and the adult ulnae, the

Preservation rates are average.

Figure 8-7-Preservation of upper fore limb elements (in
MAU) of Saiga tatarica.

UPPER H INDSKELETON

The tibia is the most well represented element of the
upper hindskeleton, while there is a relative lack of
femora and malleolae (Thble 8-3 and Figure 8-8). The
percentages of survival indicate a good preservation
for tibiae (global and adult) and of juvenile patellae,
but an average survival rate for all other upper hind
elements-except those for juvenile malleolae, which
are null (Thble 8-+).

Figure 8-8-Preservation of upper hind l imb elements (in
MAU) of Saiga tatarica.

Tesrs 8-4
Saiga tatarica: percentages of survival of post-cranial bones
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METAPODIA

The metatarsal bones are better preserved than are the
metacarpals (Thble 8-3 and Figure 8-q). The percent-
age of survival calculations show a good survival rate
for adult metatarsals, an average survival rate for the
metatarsals globally and for the metacarpals globally
and for adults, but a poor survival rate for the juvenile

bones of both of these (Thble 8-+).

cCrpal

rnetacarpal

tanal

rnetaursal

p?ralarrx

sesamoid

Figure 8-9-Preservation of autopodial elements (in MAU)
of Saiga tatarica.

CARPAL AND TARSAL BONES

The carpal bones of Saiga tatarica are relatively well
preserved (Thble 8-3 and Figure 8-q). The capitate
bone (belonging to the upper row ofthe carpal bones)
is the best preserved of the carpals, and the lunate
bone is the most poorly preserved (Thble 8-y and
Figure 8-ro). The bones in the lower carpal row are
better preserved than those of the upper row (MAU
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semi-krnate
pyrar$dal

tr!iiii;;.; il.i;.;:,;".,,w,a#*rd
pirifory
capiate-tnpezoid

hamtte

Figure 8-ro-Preservation of carpal elements (in MAU) of
Saiga tatarica.

talui

r*lcinell5

navkular-cuboid

hrgecuneifom

snrall cuneiforrr

Figure 8-t-Preservation of tarsal elements (in MAU) of
Saiga tatarica.

= 7.5 and 6.75, respectively), which is also the case for
the carpal bones in the medial position with respect
to those in the lateral position (MAU = 8.25 and 6.25,
respectivelr. Overall, the survival rate for carpals is
average (Table 8-+).

The tarsal bones are very well preserved (Thble

8-3 and Figure 8-9), especidly the astragalus and the
calcaneum (Thble 8-6 and Figure 8-n). The small
cuneiform bone is present in the assemblage. The
upper row oftarsal bones is better preserved than the
lower row (MAU = r5 and 6.83, respectively), as are
the lateral tarsal bones in comparison to the medial
bones (MAU - rr.zj and 933, respecdvely). Globally,
the survival rate for tarsals is middling.

SESAMOIDS AND PHALANGES

The preservation of saiga antelope sesamoids is poor
(Thble 8-3 and Figure 8-9). These are bones that are
small in size and quickly lost when the hooves are
disarticulated, especially the small sesamoids. Their
survival rate is poor, and null for young saiga (Thble

8-+).
Phalanges show a fairly good preservation (Thble

8-3 and Figure 8-q). The proximal phalanx is the best
represented, while the distal phalanx, which is intrin-
sically the most fragile, is rarer (Table 8-3 and Figure
S-q). The survival percentages show that globally the
survival is poor for phalanges, except for adult pha-
langes (Thble 8-+). The survival rate of the proximal

Tiere 8-5

Quantificatio n of Saiga tatarica carpal remains
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phalanges is moderate, except for the juvenile saiga,
where it is poor. The survival rate for the second pha-
lanx is poor, except for the adults, where it is average.
The survival rate for the distal phalanx is poor.

RELATIVE PRESERVATION OF THE POST-CEPHALIC

SKELETON

The post-cranial skeletal elements of saiga antelope are
fairly well preserved; taking into account the number
of unidentifiable splinters, they amount to 3Jolo of the
bone assemblage in MNE and 5.76 in MAU. Long
bones are well preserved, their MNE = 25.6o/o and
MAU = 9.7rThe analysis of the relative preservation
of long bones shows a different preservation than that
which is normally expected given the inherent proper-
des of these bones (Figure 8-rz). This is evidence of the
human role in the preservation state of these bones.
The bones of the pelvic and pectoral girdles (scapulae
and innominates) represent {.Jo/o in MNE and 5.75 in
MAU (Figure 8-rz). The short bones represent /oo/o
of the total post-cranial skeleton; their MAU - y.or
(Figure 8-rz).

The survival of these elements is, at the mosr, one-
half of the total number of estimated individuals, and,
at the least, one-quarter (with the exception of a few
elements, Thble 8-4 and Figure 8-r3).

All of this evidence indicates that, for a bone
assemblage deposited in a rockshelter, it is very well

Preserved.



scaPura

numerus

radius

utna

pelvis

femur

tibia

patella

malleolus

carpal

metacarpal

tarsal

metatarsal

phalanx

sesamoid

cHAprER 8 Archeozoologtcal Analysisof LargeMammal FaunaJromBuran-Kayall lLayerB 101

scapura

numerus

radius
ulna

pelvis

femur

tibia

patella

malleolus

carpal

metacarpal

tarsal

metatarsal

phalanx

sesamoid
W young E adult * global

---_ % global suwival

Figure 8-rz-Comparison between the minimum animal
units (MAU) and the global survival percentage of skeletal
ef ements of Saiga tatarica.

Rektiue Preseruation of the Diferent Units of the
Post- Cep halic Saiga Ske leton
The glenoid on the scapula and the acetabulum
on the innominate are the best preserved parts of

these two elements (rooo/o); they are also the mosr
robust and most easily identifiable parts in any bone
assemblage. Long bones are' overall, relatively well

preserved (in MAU), with the exceprion of the dis-
tal extremiry of the ulna (small and fragile), and the

proximal extremities of the femur and tibia (Figure

8-r4). This preservation, which is different from that
expected given the inherent properties ofthese bones,
is evidence of human action. For the upper part of
the foreskeleton, the proximal extremities are more
abundant than the distal extremities, and for the
upper porrion of the hindskeleton, the inverse is the
case. For the other parts of the long bones (proximal,

medial, and distal diaphyses), there is a global deficit

n gEtrsrc

metac.rpal, meta-
tarsal,

Figure 8-r4-Buran-Kaya lll Layer B: preservation of Saiga
tatarica distal and proximal long bone extremities (MAU).

Figure 8-r3-Comparison of the global, adult, and young
survival percentages for various skeletal elements of Saiga
tatarica.

(in MNE). These are, for the most Part, among the

unidendfiable splinters. Aside from the femur, where
it is absent, the distal diaphysis is the dominant part of

all diaphyses of the saiga assemblage.
The analysis of the preservation of the saiga antelope

bone assemblage indicates (r) that rhe bone material is

relatively well preserved, (z) that rhis rockshelter did
not serve as a carnivore den (based on the Percentage
of the cranial elements-2.)o/o of the total including
indeterminate splinters-and the presence of short

bones and the extremities of the long bones), (3) that
anthropic agency (at the carcass treatment stage) is

preponderant (based on the preservation ofthe differ-

ent skeletal units, the preservation ofthe post-cranial

skeleton, and on the preservation ofthe different parts
of these units).

BoNs FnecrnlnNrATroN oF SArcA ANrr,ropn

Among the indeterminate splinters, at least 14,869 are

from saiga antelope, based on the thickness of the

cortex and their dimension (Table 8-z). During the

quantifrcation ofthese pieces, those that could not be

amributed with certainty to saiga were seParated out.

The indeterminate splinters represent more than 92olo
of the faunal assemblage reported for this antelope
(Figure 8-3). Among these indeterminate splinters, 19

correspond to cranial or vertebral elements and only 5
to the spongy parts of long bones. The indeterminate
splinters are therefore mostly fragments of long bone

shafts, and they have been divided into size classes
(based on the largest dimension of the fragment);

97.8o/obelong to size class II (z-y cm), of which 78ozo
(of the total) are about z cm long.

scf lvt

vnrc

lgn vs

tldlc

n proximal extremity

ffi distal extremity
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O uerall Fragrn en tation

Three indices were used to evaluate the degree of frag-
mentation of the bone material:
(D Th. quotient of the total number of identifiable

remains by the total number of remains, expressed
as a percentage: NRDI + NRT x roo, or r,zi9 +

16,rz3xtoo-7.8ro/o;
(z) The index of fragmentation (IF) described by

Richardson (r98o:rrr), calculated as the quotient
of the total number of idendfiable remains by the
minimum number of elements, or calculated as
the quotient of the total number of remains by
the minimum number of elements: IF = (NRDI *

MNE) or \259 + >747 = <r.68. Alternatively, IF =

NRT * MNE or r6,tz9 + >747 = <zr.i9;
(l) Th. total number of identifiable remains (NRDI),

calculated as the quotient of the post cranial ele-
ments by the total number of remains minus the
number of cranial rema-ins, expressed as a percent-
age: NRDI bone = (NR bone + NRI - NRT
cranial bones) or 87r + (t6,rz8 - j88) x roo =

5.\3o/o.
These results indicate that there was a high degree of
saiga bone fragmentation in Layer B.

Fragmentation of Shehtal Elements

The cranial skeletal elements, especially those of the
upper part-skull bones and maxillae-are extremely
fragmented based on their poor state of preserva-
tion ($ supra). The same is true of the scapulae and
innominate bones.

All of the short bones are complete, with the
exception of 9.7o/o of the calcanei and z3.zo/o of the
phalanges.

Among the long bones, none was recovered in
a complete state. The ulna, metapodia, and femur
appear to be the most fragmented, based on the NR +
MNE ratio (Thble 8-l).

According to the presumed place of breakage (Fig-

ure 8-r5) and the preservation of different parts of the
long bones (tf tupra and Figure 8-r4), for all of the
bones other than the femur, tibia, and the metatarsal,

metatarsal
metacarpal

t ib ia
femur

u lna
radius

numerus

tr proximal extremity/proximal diaphysis @ medial diaphysis/distal diaphysis

! proximal diaphysis/medial diaphysis E distal diaphysis/distal extremity

Figure 8-r5-Types of fracture locations on long bones (in
MNE) of Saiga tatarica.

breakage occurred on the proximal diaphysis (usually

on the lateral face for the humerus and the radius and
on rhe mediai face for the metacarpals). For the femur,
the blow was on the distal diaphysis. For the tibia
and metatarsal, the blow was on the medial diaphysis
(towards the distal diaphysis, usually the medial side
for the tibia and lateral side for the metatarsal).

Mosr of the unidentifiable splinters belong to Class
II (z-S cm in length). No diaphyseal "cylinders" were
found; the fragments retain more or less a quarter of
their original diameter. These results are quite different
from remains typically seen in a carnivore den. They
do demonstrate that humans were mostly responsible
for the fragmentary state of this material.

Anrrcuren RBcoNsrRUcrroN oF Posr-
Crprrerrc  Srerprar  EreueNrs oF SAIGA
(Drspense l  oF  BoNE Meren re l s )

The analysis of the potential articular reconstruction
ofthe post-cranial skeleton provides a good portrait of
the dispersal of the bone material. The articular recon-
struction index (AR) used in this analysis is calculated
as the quodent of the number of articulated bones and
the total number of bones by element, expressed as a
percentage (Table 8-Z): AR = articulated bones x roo *
number of bones by element.

The assemblage displays a significant articulation
index, between zo.zo/o (radius/upper row of carpds)
and 47o/o (metacarpals/proximal phalanges). This
indicates a relatively weak dispersal rate. Globally, 244
articulated remains were found (AR = 48.ro/o). 

'S7'hen

the spatial distribution of these articulations is exam-
ined, it is evident that a great many were found within
the same square (Thble 8-Z).

The relatively limited dispersal indicates that there
was little post-depositional disturbance, and virtually
none that can be attributed to carnivores.

Tnstt 8-7
Articular reconstruction for Saiga tatarica remains

o/o AN AR in same
Elements AR MNE square

Scapula/humerus 8 28.5 7
Humerus/radius 14 t1.o ro
Humerus/ulna rr t4.3 6
Radius/ulna 12 J7.6 9
Radius/carpal ri zo.z rz
Carpal/metacarpal 17 t6.r r j

Pelvis/femur 6 zr.t 6
Femur/tibia 8 zo.5 7
Tibia /patella zo 4J.4 13
Tibia/malleolus rz Jr.j 9
Tibia/tarsal z6 Jo.z zr
Tarsal/metatarsal rl zr.J 13
r"t phalanx/z'd phdan-x 42 j9.z 3j
z'd phalarx/3'd phalarx )o 4r.6 23
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Surficial Bone Damage

Marks were noted on some of the bones; theywere the
result of several different agencies: climato-edaphic,
non-human biologic (plants and carnivores), and
human. The following discussion pertains to the
entire faunal assemblage, not just the saiga remains.

Crrvraro-EoepHrc AcnNcres

Longitudinal fissures, often associated with the exfo-
liation of the bone surface, as well as the presence of
some frayed bone splinters, are evidence of weather-
ing and the effects of climate. These were weak effects,
only observed on 9 pieces (6 of which were saiga
antelope). Since the site was a rockshelter, it is reason-
able to assume that the material was protected from
intemperate weather and that it was also probably
rapidly covered by sediments. The absence of surfi-
cial damage from percolating water in the sediments
suggests that after the material was deposited, a dry
climate prevailed.

Devrecn BY PLANTS

Only three bones (of which one is saiga) have ver-
miculation (traces formed by plant rootlets), ot o.o2o/o
of the material. This indicates that the material was
deposited in a shelter where it was not possible for a
substantial vegetadonal cover to develop-probably
due to a dry climate.

DavracB BY CARNIVoREs

Eleven indeterminate bone splinters (eight of which
are from short bones), a humerus, a talus, and a
proximal phalanx of saiga antelope, or 14 bones, have
gnawing marks from a young hyrna or wolf. A scapula
and a proximal saiga phalanx have fang marks from a
wolf. A humerus and 7 short bones of saiga have teeth
marks from small carnivores (fox or small Mustelid).
All told, z4 bones (ot4oh of the total number of
remains) display damage by carnivores, particularly by
Canids. Eighteen are autopodial bones, r corresponds
to a fragment of fat bone, and 5 correspond to frag-
ments of long bones.

Figure 8-r6-Buran-Kaya lll Layer B: ratio of herbivore to
carnivore remains (percentage of MNlc).

Carnivore action on this material was therefore
modest. The weak representation of carnivore species
within the faunal assemblage further confirms this
(Thble 8-r and Figure 8-16).

ANrrrnoprc MoorrrcATroNs

Numerous bones display evidence of human activities:
breakage, butchery and burning (Table 8-8).

Breakage

Among the indeterminate splinters, 3o bone fakes
resulting from percussive blows, z diaphyseal frag-
ments with internal splintering, and r diaphyseal
fragment with external splintering indicative of inten-
tional fracture by percussion were identified. These
splinters are from animals the size of deer (r4), bison
(z), either deer or Equus hydruntinur (16), and from
mammoth (r). Among the identifiable bones, a medial
diaphysis of a bison metatarsal has internal splintering
on its frontal face, while a distal diaphysis of a deer
right humerus has externd splintering on its posterior
face. Altogether, 35 bones have traces ofpercussion, or
o.22o/o of the faunal assemblage (Thble 8-8).

Butchery
Eight indeterminate bone splinters from animals the
size of saiga display striae resulting from defeshing.

A fragment from a hemi-mandibular ramus the size
of deer or Equus hydruntinw has a groove resulting
from the cranio-mandibular disarticuladon.

A proximal extremity of a right fox ulna has a groove
resulting from the disarticulation of the humerus and
ulna.

Bones attributed to saiga antelope have the most
butchery striae: 39. They correspond to the disarticula-
tion ofvarious anatomical elements (Thble 8-8).

Altogether, 49 bones have "butchery" marks, or
o.Joo/o of the bone assemblage. These striae were, for
the most part (81.6ot'), produced during disarticula-
tion.

Burning
Among the indeterminate splinters, )r7 have traces
of calcination. Based on their dimensions and the
rhickness of the cortex, 3o6 probably belong to saiga
antelope, 8 to deer and/or Equtu hydruntinus, and 3 to
deer. The majority of these fragments belong to the
class size I b-z cm). In addition, an indeterminate
carpal, a G pyramidal, a proximal extremiry of metapo-
dial, a proximal extremiry of a calcaneum, a proximal
phalanx, and a vertebral fragment, all belonging to of
saiga antelope show traces of burning.

Altogether, 321 pieces have traces of burning: zo/o of
the faunal assemblase (Thble 8-8).
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The faunal material with anthropic modification
(4o7 bones) represents z.Szo/o of the total faunal
assemblage. Burned bones are the most abundant
(Figure 8-r7). These are more frequent than bones

Figure 8-r7-Relative percentages of anthropic damage to
the faunal assemblage by burning butchery, and fracture.

with other anthropic marks (Figure 8-r8) and confirm
that humans are responsible for this material, and that
their role was the most important in the history of the
assemblage.

Figure 8-r8-Relative percentages of types of taphonomic
damage to the faunal assemblage all human-caused
modification combined, carnivores, plants, and climato-
edaphic.

legrs 8-8
Numbers and types of bones with anthropic modification
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Acquisition and Processing of Saiga Antelope

Based on the preceding taphonomic analysis, we can
assume that the presence of saiga antelope in Buran-
Kaya III Layer B is the result of human actions. In
addition, the taphonomic analysis enables a more
detailed understanding of the subsistence behavior
undertaken by the occupants of the rockshelter. The
following section analyzes the techniques used by the
prehistoric inhabitants of the site to acquire then treat
this game.

AcqursrrroN oF Serce Aurr,r,opr

Saiga antelope was the preferred game species for the
humans of Layer B. Based on the evidence for the
faunal elements described above, it appears that com-
plete animal carcasses were brought to the rock shelter.
Based on the analysis of butchery marks and their
prevalence, it appears that the animals were hunted.
These interpretations are further confirmed by the
indices for Bovids defined by R. Potts GgSl). Index A
(expressed in MNE) is calculated as the quorient of the
axial skeleton and the upper part of the fore and hind
skeletons. Index B (expressed in MNE) is calculated as
the quotient of the upper part of the foreskeleton and
the upper part of the hindskeleton. At Buran-Kaya III
Layer B, these indices are: A = axial/upper appendages
= o.47 (< to r.6) and B = upper foreskeleton/upper
hindskeleton = r.r7 (> to r.o). Both of these values are
indicative of hunting, rather than scavenging.

No horn cores were discovered within the faunal
assemblage, which would suggest that no male saiga
antelope were slaughtered. On the other hand, among
the post-cranial material, there are bones the robust-
ness and dimensions of which suggest the presence of
at least z saiga males.

The age of the antelopes that were slaughtered at
Buran-Kaya III Layer B was estimated following Ban-
nikov et aJ,. ft96). The remains of six young antelopes
are present in the faunal assemblage: at the time of
death, two of these were around rr months of age, one
was rJ-r' months, two were 18-24 months, and one
was 2j-29 months old (Figure 8-r9). The remains of
eighteen adults were also identified: at the time of
death, seven of these were J-4 years old, swen (of
which one was male) were 4-7 years old, three (of
which one was male) were )-7 years old, and one was
8-ro years old (Figure 8-r9). Adult saiga in the prime
of life, then, are abundant in the assemblage, which
confirms that their remains were the results of hunt-
ing, and not ofscavenging.

In sum, the slaughtered saiga population obtained
by the inhabitants of Buran-Kaya III Layer B was
composed of 6 juveniles (z5o/o), z adult males (rrvo of
adults), and 16 adult females. The adult male to female
sex ratio is therefore, at the most, r to 8.

Based on the estimated age for the juveniles, and
the birthing period for saiga (end ofApril through the
beginning of May, according to A. G. Bannikov et al.
1967), it appears that these saiga were hunted between
the end of April and July, probably after the spring
migration and calving. During this period-late
spring and summer-the herds are small to medium
in size and composed of females, young, and a few
males (Bannikov et al,. ry6). Since saiga antelope
move across the landscape based on the available vege-
tation, their presence at Buran-Kaya III attests to good
qualiry pasture and watering points in the viciniry of
the rockshelter. The immediate environment of the
site, then, served as a summer range for saiga antelope.
The presence of these saiga herds here was most likely
the impetus for the prehistoric inhabitants of Buran-
Kaya III Layer B to visit this particular valley.

0-1 year

'l-Z years

2-3 years

3-4 years

4-7 years

8-10 years

3-7 years

Figure 8-r9-Buran-Kaya lll Layer B: mortality profile of
Saiga tatarica.

It is evident that the humans at the sire practiced a
specialized hunting of saiga antelope, which is easy to
hunt, especially near water holes. During the summer
period, the hominids were able to slaughter mainly
females and youngsters from a herd that was small to
medium in size.

PnocnssrNG oF SArcA ANreropn,

The preservation analysis (see above) indicated that all
skeletal elements are present in Buran-Kaya III Layer
B for saiga antelope. Animals that were killed, then,
were broughr intact to the site to be dismembered,
probably just outside the rockshelter (based on the
preservation of the skeleta.l units, Figure 8-3).

According to the cranial remains present in the ana-
lyzed sample, the skull was disarticulated and broken
open to take out the brain-hence the rarity of skull
bones and their significant fragmentation. Likewise,
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given the state of the hyoid bones, the tongue was
removed. The presence of axial skeleton bones-of
which srerna and costal cartilage are especially note-
worthy-indicate that the thorax was dismembered in,
and in close proximity to, the roclshelter.

The long bones, especially those that are meat-heavy,
are well preserved (Figures 8-7 and 8-8). Based on their
preservation and the "butchery" mark analysis (Thble

8-8), part of the disarticulation phase for the limbs
took place inside the rockshelter itself, This was also
the case for the foot extremities, based on the high
frequency ofautopodial bones (Figure 8-5).

Since complete saiga carcasses were brought to the
rockshelter, it is possible to estimate the weight of the
meat that this game provided for the Layer B inhabit-
ants. The data used for this calculation is derived from
A. G. Bannikov concerning Russian sa"iga antelopes
(Bannikov et aJ.. r967:t56, tab. 3z), which suggest that
these saiga provided a total of 4ro kilograms of meat.

The analysis of bone fragmentation discussed
above suggests that the marrow in the mandibles, and
especially that in the long bones, was systematically
recovered by the inhabitants (Figure 8-r5). On the
other hand, marrow in the proximal and medial
phalanges-elements that have relatively little mar-
row-was not recovered.

To bemer understand the nutrient strategies used by
the prehisroric inhabitants oflayer B, curves were plot-
ted for the ratio of minimum animal units deduced for
each animal element (oz"MAU) to the percentages of
the modified general utiliry index (ozoMGUI) defined
for deer by Binford GSSt).Although the gross values
of MGUI are probably not the same for saiga antelope
and deer, the ratio of elements for the two species is
identical. It should be noted beforehand, that to verifr
our result, we have analyzed the relation beween the
preservation rate of anatomical elements and their
densiry. Since the correlation is weak, at 0.26r, we
could carry out these calculations (Figure 8-zo). The
indices corresponding to the global nutritive strategF
and to the meat-procuring strategy (Figures 8-zr and
8-zz) reflect the "inverse bulk strategy," while the
index for marrow procurement corresponds to the

"bulk strategy'' (Fig.rre 8-23). These results confirm
that the site during the formation of Layer B was both
a butchery 5i1s-\Mhg1s the processing of game was
complete-as well as a consumption site.

The modus operandi for saiga antelope processing
in Layer B appears to have been complete and recur-
rent. The saiga antelope carcasses were cut up in, and
in the immediate proximiry oe the roclahelter (in

front of the entrv?).

Figure 8-zo-Density profile of Saiga tatarica bones.

' .  
1 .  2 .  4 .  6 .

Figure 8-zz-Meat index of Saiga tatarica.

Figure 8-zr-Modified general utility index (MGUI) profrle
of Saiga tatarica.

- t . L q - o .

Figure 8-23-Marrow index of Soiga tatarica.
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Analysis of Remains of Other Species

Aside from the saiga antelope that so dominates the
identified species in Layer B, five other species of her-

bivores (mammoth, woolly rhinoceros, 6ison, Equus
hydruntinu;, and deer) and three species ofcarnivores
(wolf, fox, Mustelid) were present in the bone assem-

blage (Thble 8-r).

MeuuorH

Among the 38 remains attributed to mammoth, 3r
belong to the cranial skeleton. These include rr tusk
fragments, 19 tooth fragments, and r petrous bone; the

ensemble could have belonged to a skull of a young
mammoth carrying two tusks and two molars. In addi-
tion, an intermediate phalanx from a juvenile and 6

long bone diaphyseal fragments (perhaps metapodial)
were identified. The prehistoric human inhabitants of

the site therefore brought at least one skull and the

end of one foot to the shelter. It is unclear whether

the mode of acquisition for mammoths was hunting

or scavenging.

'Woorrv 
Rurwocenos

Four tooth fragments corresponding to the upper
deciduous teeth of a young woolly rhinoceros were

discovered. By what means they came to be present
on the site remains unexplained. As in the case of the
mammoth remains, these might rePresent the import
of the skull.

B rsoN

No bones from the cranial skeleton of bison were
identified in the Layer B bone assemblage' On the
other hand, r8 adult post-cranial bones were attribut-
able to this species. These are: ry longbone fragments
(from one each of a humerus, ulna, tibia, and meta-

carpal and from two metatarsals) and a tarsal fragment
(either the navicular-cuboid or the large cuneiform).
Other than the last, these bones all correspond to

those bison parts that are rich in meat and marrow.
Furthermore, among the indeterminate fragments for

this layer, 38 long bone diaphyseal fragments could
correspond to this species as well (Thble 8-z). The

metatarsal fragment has internal splintering from a

blow made by humans (Thble 8-8). The Layer B pre-
historic inhabitants brought quarters of an adult bison
to Buran-Kaya III, probably after dismembering it at

the kill site itself.

Equus HYDRUNTINUs

Three teeth, including a third incisor and a second
molar, both lower, from an aged Equus hydruntinus
were identified in the sample. As was the case for the
rhinoceros, the presence of these teeth on the site is
unexplained (import of skull?).

Dnen

Seven cranial rema-ins, corresponding to a skull and a
mandible of an old deer, were identified. As no antler
fragments were present, this individual was either a
male without antlers or a female. Eleven bone frag-
ments from one each of an innominate, humerus,

radius, tibia, metatarsal, metacarpal, either a femur

or a humerus, and a large sesamoid are also attribut-
able to this species. For the most part, these are bones
from meat- and marrow-rich parts of the deer. Among
the assemblaget indeterminate splinters, more than
roo might belong to deer as well, based on their size
(Thble 8-z). The diaphyseal humerus fragment has

external splintering that resulted from percussion
of an anthropic origin (Thble 8-8). The prehistoric
humans of Layer B probably hunted an aged deer,
and then transported ft in toto to the rockshelter to

dismember it.

CenNrvonns

Nine bones from three species of carnivores were
identifiable among the Layer B material. These are: a
dental bud of the upper first molar of a woll a pre-
molar, a metapodial fragment, the humeral head and
the ulnar proximal extremity of a fox (Vulpes corsac

or Alopex kgopus), two distal extremities of a humerus

and one of a tibia from a small mustelid, and z canine
tooth fragments from either a fox or a small Musteli-

dae. The proximal end of the fox ulna has a groove
from the disarticulation of the ulna and humerus
(Thble S-8). The prehistoric peoples of this layer might

have hunted and butchered this fox, perhaps in order

to get its fur and meat.

The non-saiga bone assemblage of Buran-Kaya III
Layer B demonstrates that the prehistoric inhabitants
of the site did little hunting for these other herbivores
and carnivores, which seem to play only a minor role
as game. The hominids probably seized the oPportu-
niry during their routine movements to bring fresh

sections of such carcasses back to their camp.
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Analysis of Spatial Patterning

Since the bone assemblage from the ry96 excavations
at Buran-Kaya III Layer B is relatively well-preserved
and suffered little post-depositional degradation (see

above), it is possible to study the horizontal distribu-
tion of the bones at the site. Not having the precise
x, y coordinates of each bone, this analysis is based
on the relative densiry of material in each excavated
square meter,

In the central part of the 1996 excavated area of
Layer B, in squares 18, 48, 88, il7,17, and E8, there is
a significant concentration of bone material (Figure 8-
z4) . For the most part, this high density is due to saiga
antelope, the dominant species in the assemblage (Fig-

ure 8-25). Remains of the other species are principally
concentrated in three squares: 48, f8, and E8 (Figure

8-26). The only variation visible between the distribu-
don of the saiga anatomically indeterminate remains
(Figure 8-z) and the saiga identifiable remains (Fig-

ure 8-28) is a higher densiry of the former in square f7,
and of the latter in square [9.

The analysis of the distribudon of saiga antelope
bones as a function of their major skeletal units shows
litde variation (Figures 8-29 to 8-ll). All elements
of the sa-iga skeleton are represented, more or less in
significant numbers, in the squares 18, [8, and [2. It
is notable, however, that post-cranial elemenl5-in

Figure 8-z+-Buran-Kaya lll Layer B: spatial disribution of
all faunal remains.

Figure 8-26-Distribution of the remains
saiga) species.

Figure 8-25-Distribution of Saiga tatarica remains.

1 2

anatomical lyFigure 8-27 -Distribution

indeterminate remains.
of Saiga tatarica
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contrast to cranial slsrnsnl5-are quite abundant in
square E8; that bones ofthe axial skeleton and ofthe
upper part of the limbs have a similar distribution;
and that the autopodial bones-in contrast to the
other bones-are very abundant in square f7. The
spatial distribution of bones carrying butchery marks
shows that there is a more significant densiry of these
in three squares: f8, ,48, and il7 of the 1996 excava-
tions (Figure 8-34).

Based on the spadal distribution analysis, and tak-
ing into account the results furnished by the bones
showing unequivocal marks of disarticulation done
by humans (Thble 8-8), we can venture the hypothesis

Figure 8-28-Distribution of Saiga
identified remains.

tatarica anatomically

Figure 8-3o-Distribution of Saiga tatarica axial skeleton
remains.

that there was a specific zone in the rockshelter around
square [8 (which also included squares E8, 18, and

[) that served as the center for butchery activities.
Squares ,{9, 88, E9, and f7 correspond to toss zones
for the wasre rhar resulted from this butchery.

The frequency ofburnt bones in Layer B was under-
lined in the preceding discussion. Their distribution,
however, shows a markedly higher density in five of
the squares in the sample-,{8,B,8, 17, f8, and [7-
which represent a total of 72.6o/o of all burnt bone for
this sample (Figure S-3). This suggests the presence
of one or more small hearths (unconstructed), which
were correlated with the butchery activities.

Figure 8-29-Distribution of Saiga tatarica cranial skeleton
remains.

Figure 8-3r-Distribution of Saiga tatarica upper fore limb
remains.
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Figure 8'32-Distribution of Saiga tatarica upper hind limb
remains.
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Figure 8-33-Relarive spatial distributions of Saiga tatarica autopodial remains (metacarpals, metatarsals, and short bones).
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Discussion

The prehistoric inhabitants of Buran-Kaya III Layer
B settled themselves in the rockshelter during a cold
and dry climatic phase. In the neighborhood of the
site, the environment was a semi-arid steppe with
a few wooded areas near the river. The inhabitants
practiced a specialized hunting for saiga antelope.
Being well acquainted with the habits of this animal,
especially during its migration periods, the hominids
knew that the area served as a summer pasture for
saiga. The presence of this species appears to have
been the primary motivation for the humans to use
the rockshelter as a camp. Th.y essentially slaughtered

females and youngsters from herds that were small to
medium in size. They exploited this game completely,
but not to an exaggerated extent, which suggests that
the occupation did not take place during a period-or
periods-of dietary stress. A significant part of the
curting up and culinary preparation of the animals
occurred inside the rockshelter, within a circum-
scribed zone. Buran-Kaya III, during the occupation
of Layer B, was a seasonal habitat, probably with
recufrent occuPations.

(Ti'anslated, from the French, by l{atherine Monigal.)



Buran-Kaya III Layer B: The Lithic Assemblage

Yuri E. Demidenko

f ayer B of Buran-Kaya III was excavated during three
I-l periods of the site's field investigations (Figure 9-r).
First, some 5 m2 were uncovered in a sondage in r99o

by A.A. Yanevich, then about 6 m2 were excavated in

1994 by A.A. Yanevich and M. Yamada, and finally,

somewhat more than 12 m2 were excavated benveen

ry96 and zoor by the Ukrainian-American expedition.
Because of excavation techniques that resulted in some

mixing of different archeological levels during the first

tlvo seasons ofwork (Yanevich etaI. ry97; Chabai et al.

zooo:6r-64), only the materials from the 1996-zoor
excavations will be described here.

During 1996, 1997, and zoor, clearly in situ Layer

B deposits were excavated in the western and central
sectors of the rockshelter in squares E8-9, !,6-9,16-9,
B7-8, B7-rr, and A8-rr, and in the eastern sector of

the rockshelter in squares Brz, Itz, and ,{rz. Because
of the variable bedrock configuration, the total exca-
vated areas of Levels B and Br of Layer B vary and

sometimes do not coincide in certain squares. As a

whole, Level B (usually o.ro-o.rt m thick) was exca-

vated over an area of ca. r3.z m2, while Level Br (ca.

o.2o m thick) was excavated over an area of ca. rr.2
m2. If the earlier excavations are considered, covering
some 9 m2, then the overall excavated in situ area of
Buran-Kaya III Layer B covered about zo to zz m2.

Given the erosional patterns and the wall of the rock-

shelter it is likely that this area is very close to the
extant in situ surface.

Lithologically, both Levels B and Br of Buran-Kaya
III Layer B (geological Unit IV of the rockshelter's
lower part of the depositional sequence in Figure 9-
z) are characterized by the same sandy silt fill with a
large number of fresh, angular small limestone debris

derived as iboulis sec from the rockshelter's roof and
walls. The difference between Levels B and Br lies in

their color: Level B (upper) is a yellow-brown color,
while Level Br (lower) is dark brown and ashy-black.
The coloration of Br gives the level the appearance

of a humus rich stratum, formed by a high content
of organic substrate, burnt bones, and most likely, a
fill of disturbed hearths and/or fireplaces. fuide from
a very localized and thin (o.oz-o.o3 m) archeologi-
cally sterile lens of rounded limestone debris between

f
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Figure 9-r-The site's plan for Layer B finds maximum
distribution within the rockshelterl inner part, limited in
the south by the drip line, in the east by natural washing
away processes, and in the north and west by the back wall:
a-back wall; b-drip line; c-line showing eastern edge of
Layer B.
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Figure 9-z-Partial wesrern profile of the rockshelter! lower depositional sequence along line 8/9.
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Levels B and Br observed during the zoor excavations
in square 89, there were no clearly visible sterile lenses
between these two levels over the rest of the excavated
areas. On the other hand, the Layer B deposits are
separated from earlier and later archeological remains
by sterile sediments. In the southern part of the exca-
vation area, Layer B is separated from the overlying
Aurignacian/Epigravettian (?) Level 6-S 6y Layer A,
which is a redeposited sediment (Figure 9-z). Near
the back wall, Layer B is separated from the overlying
occupations by an archeologically sterile clay lens z to

3 cm thick. Layer B is separated from the underlying
Level C by a sterile lens of the dark brown sandy silt
of Level Bz (z to ro cm thick), seen most clearly in the
rocksheltert western secror.

Among all excavated Layer B areas, the most typical
was in the rockshelter's western sector investigated in
1996, where both Levels B and Br are notable by an
almost horizontal position. Here, they are spatially
well-represented by a great number of artifacts (r7,i4z

items) and animal bones throughout the area. This area
provided the sample reported here. The Lwel B sam-
ple (z,rz7 items) came from squares B7-8, B7-8, l7*9,

E7-9, and E9 (ca. 6.4 ^t), while the Level Br sample

(rj,2rt items) came from ca. 6.9 ^' of squares E7-8,
B7-8, t6-9, [,6-9, and E8-9. No constructed features,
including pits, hearths, fireplaces, or special bone
concentrations were recognized in Layer B. The Level
Br sediment color, however, indicates the presence of
fire areas; owing to intense and repeated occupations,
these could not be spatially distinguished.

Because of such artifact and bones densities, only
artifacts 3 cm and greater in length and bones i cm or
greater in length were mapped. Even with the "noise"

of the small chippage and bone splinters removed,
densities were such that no spatial pafterns were dis-
cernable.

Two absolute AMS dates from Level Br are 28,84o
+ 46o years un (oxt-6673) and z8,5zo + 46o years er
(oxt-6671. These dates are consistent with underly-
ing and overlying dates. At fivo standard deviations,
P. Pettitt has recognized a chronological interval
of 29,76o129,440-27,92olz7,6oo years Bp for the
Kiik-Koba layer (Pettitt r998a:yz). Taking these age
ranges into consideration, we suggest that Crimean
Micoquian Neanderthals visited the Buran-Kaya III
rockshelrer during the Arcy Interstadial (Gerasimenko,

Chapter z; Markova, Chapter 3).



High qualiry fint sources are well known in east-
ern Crimea where the main outcrops are primarily
confined to Upper Cretaceous chalk-like marlacious
limestones (Petrun 1969), 

-Ihe 
most widely distrib-

uted and abundant natural fint sources are mainly
in the form of plaquettes (usudly r to 4 cm thick).
Such deposits occur most commonly at the border of
the steppe and the northern foothills of the Second
Ridge of the Crimean Mountains, forming a so-called

"fint belt," extending from the west (near the village
of Tsvetochnoye) eastward to the northern outskirts
of Belogorsk (around the Sary-Kaya cliff), for a total
distance of ca. r5 km east to west and some 3 to 4 km
wide. Some secondary deposits are also known around
Belogorsk, as well as along the Biyuk-Karasu River, to
the north of Belogorsk. The Middle Paleolithic sites of
Zaskalnaya, Krasnaya Balka, and Sary-Kaya are all situ-
ated near these high quality fint sources. Buran-Kaya
III, however, is not located in immediate proximity to
any fint outcrops. The nearest known sources of high-
oualiw flint are found ca. ro km down the Burulcha
Rirr..,' at the northern edge of Tsvetochnoye. These
outcrops are characterized by plaquettes with a wide
variery of colors-black, brown, and grey tints. From
an archeological point of view, the most important
feature ofall these fint outcrops is that, as a rule, no
one fint variety is restricted to one outcrop. Therefore,
lithic artifacts from archeological sites situated up to
zo-zs km from the eastern Crimean "fint belt" can-
not be precisely connected to any one particular fint
source just by color. The only definitive observation
that can be made about the flint is the cortex condi-
tion, which indicates whether it came from a primary
or an alluvial source.

In the case of Buran-Kaya III Layer B, the fint is
consistent in its range of color with the Tsvetochnoye-
like outcrops. In a sample of r,oo8 pieces (all objects
of primary faking processes, fakes, blades, and
tools, excluding two fragments of bifacial tools and
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Raw Material Variability and Availability

sixteen unidentifiable and tiny fragments of unifacial
tools' retouched edges) , t7.8o/o were black, 6o.9o7o
were brownish, z.zo/o were grey, r8.5olo were heavily
patinated, rendering their true color indistinguish-
able, while 0.60/o were a brown chert of poor qualiry
as opposed to the high qualiry fint which character-
ized all other pieces. These proportions are consistent
with percentages by artifact categories obtained for the
enrire assemblage. This indicates that brown fint was
predominant, with only a moderate representation of
black fint. The small number of grey fint ardfacts is
not significant because this color of fint comes from
the same outcrops as do the brown and black fint. On
the orher hand, the few pieces of poor qualiry brown
chert are worth noting because this source is restricted
to distinct Paleogene limestones, the closest of which
is in the Kuchuk-Karasu River valley, some zy km
from Buran Kaya III as the crow fies. Of course, it
qrnnot be excluded that this chert came from a pres-
ently unknown but closer source. A more detailed
examination of the assemblage by raw materials can
be found in Chapter 14 by M. Kurbjuhn and Chapter
lzbyT. Uthmeier.

The fint varieties present at Buran-Kaya III Layer
B indicate that their source was no less than ro km
from the site, but in reality, given local topographic
features, closer to zo km. Thus, there is no doubt that
fint was not immediately available to the site. The
high densiry of artifacts and animal bone from Levels
B and Br cannot therefore be interpreted as a base
camp occupation(s), as was initially done for other
sites with a Kiik-Koba rype industry (e.g., Demidenko

ry96;Chabaietal,. ry95; Chabai and Marks 1998). This
interpretation was subsequendy corrected to inten-
sively and recurrently occupied "short-term camps,"
which are usually compacted into one or tlvo dense
archeological cultural layer(s) due to slow sedimen-
tation rates (e.g., Chabai ry99a; Chabai et al. 2ooo;
Demidenko zooo).

The Layer B Lithic Assemblage

A rotal of 17,142 flint artifacts was recovered dur-
ing the 1995 exc v^tions from slightly less than 7
m2 (Level B = ca. 6.4 ^t, Level Br = ca. 6.9 m2)t
an extremely high densiry per square meter. The
assemblage has been subdivided into seven general
categories: chips (< r.5 cm), large chips (r.y cm-2.9
cm), flakes, blades, tools, specific waste of tool rejuve-
nation, and heavily burnt pieces. This division shows
the dominance of chippage: some 89.2olo while no
other category reaches even 5olo (Thble 9-r). On the
other hand, excluding what is normally considered

debris (chips, tool rejuvenation pieces, and heavily
burnt pieces), leaves r,026 fints from the remaining
four categories: objects of primary faking processes

b.6oto), fakes (38.yozo), blades (4.8oto), and tools (y.1v,).
The striking structural feature of this assemblage is
the truly high percentage of retouched tools, which
actually exceeds all debitage combined at S3.ro/o versus

4J.jo/o. This pattern is consistent even when the assem-
blage is subdivided into Levels B and Br, in spite ofthe
marked difference in total items (z,rz7 in Level B and
r5,zr5 in Level Br (Thble 9-r). Aside from small chips
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Terr-B 9-l
Flint artifacts structure in Layer B ofBuran-Kaya III

Objects of primary faking processes:
fint plaquettes
preforms
core-like pieces
bifacially treated fragments of core-like/bifacial preforms

Chips (< r.5 cm)
Chips (> r.5-2.9 cm)
Flakes
BIades

Tools:
biftcial tools (complete & fragments)
unifacial tools (complete)

unifacial tools (fragments)

retouched pieces (complete)

retouched pieces (fragments)

Specific waste of tool rejuvenation:
rejuvenation pieces ofunifacid tools' tips
rejuvenation pieces ofbifacial toolJ tips

Heavily burnt pieces

Total Flints

(< r.5 cm) and tools, the other six artifact categories
from Levels B and Br have percentage deviations of
no more than rf/o. Tool percentages differ only by

3.jo/o, while the proportions of small chips vary just

by 5.7v'. These differences between the wo levels are
even less marked when only the cwo chip classes and
the debitage are considered. In this case, the differ-
ences between Levels B and Br respectively are: chips
(< r.5 cm) 64.8o/o and 67.2o/o, chips (r.5-2.9 cm) Jr.ro/o
and Jo.zo/o, debitage 4,.ro/o and 2.60/0. This structural
similariry between Levels B and Br is reinforced by
fully comparable techno-rypological characteristics,
as will be shown below. In addition, since these wo
archeological levels surely do not represent just wo
occupational events, but rather the remains of a series
of visits there, the combination of the assemblages of
Levels B and Br into one united Layer B lithic assem-
blage for analyses and description seems to be quite
reasonable. Thus, the following data are based on the
entire combined sample of 17,142 aftifacts.

Onyecrs oF PRIMARv FrerrNc PRocessrs

Objects of primary flaking processes represent the
initial stage of the fint-knapping process and are
composed of plaquettes, preforms, core-like pieces,
and bifacially ueated fragments of either core-like
pieces or bifacial preforms (Thble q-r).

Plaquettes

Plaquettes indicate the form of unmodified raw
material used for primary faking processes at the site.
Given the reduction intensiry seen on the artifacts,
as expected, none of the plaquettes is whole. All are
fragments, cwo of which bear a few clear small fake
scars from supposed testing blows on their otherwise
cortical surfaces. It is obvious that the plaquettes were
broken during their initial testing. Because of their
fragmentation, only general measurements were taken,
with length measured as the longest edge. Lengths
range from 3.r to 4.9 cm, widths from r.4 to i.6 cm,
and thicknesses from o.7 to r.6 cm. The thickness
measurement is the most imPortant, as it may repre-
sent the rypical initial blank volume of pieces destined
for further reduction: the mean thickness for all pla-

quettes is r.r cm.

Preforms
There is one rypical (e.g., Chabai and Demidenko
r998:j9) complete preform on a plaquette with a few

"resring" negatives on its surftces (Figure 9-y ). It
has neither a striking platform, characteristic of pre-
cores/cores, nor the clear treatment rypical for bifacial
preforms. It is 5.3 cm long, j.r cm wide, and 2.r cm
rhick. As such, it may be a better indicator of initial
raw material package size than are the fragmentary
plaquettes.
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A second preform is almost completely covered by
small fake scars struck from three weakly developed
striking platforms. Neither the scars nor the striking
platforms can be attributed to any core feature because
of the absence of any regular corelike faking. At the
same time, it also does not bear clear signs of bifacial
tool elaboration. Therefore, it is classified as a preform.
Because of the many small scars, the blank type is
unidentifiable. It is 4J cm long, 3.8 cm wide, andz.3
cm thick. Again, its dimensions are considerably larger
than those of the plaquette fragments.

Core-Like Pieces

Cores are poorly represented both numerically and
morphologically, consisting of r radial, r discoidal, 9
parallel, and ro unidendfiable types. All cores need
rather detailed morphological descriptions and inter-
pretative explanations because their classification does
not really refect any role or technological importance
of different faking methods implied by the strictly

rypologicd definitions.

RADIAL CORES

The radial core is ovoid with a convex undersurface
(Figure 93 r). It has a crudely faceted striking plat-
form and an advanced, intensive centripetal reduction,
resulting in the core's exhaustion with both a concave
faking surface and an overall small size (length = 3.6
cm, width = 2.8 cm, thickness = r.4 cm).

DISCOIDAL CORES

The discoidal core (Figure glt ) is also ovoid with,
by definition, two opposite flaking surfaces. There is
some cortex on both faking surfaces indicating that
a plaquette was the blank rype. It too is exhausted
and small: length = r.2 crrr> width = 3.r cm, and
thickness = r.t cm. It has removal scars of centripetal
reduction around its circumference on one side and
just a single pronounced removal scar on other side.
The limited reduction of the second face places it as
atypical.

PARALLEL CORES

The parallel cores are the most numerous identifiable
core type and they are represented by four subgroups:
parallel of irregular shape (5), parallel tranwerse of
irregular shape (z), parallel oftriangular shape (r), and
parallel unidentifiable (r).

Penerrnl Conss or, InnrcurAR sHApE Parallel
cores of irregular shape (Figure 93: z, 4, ) are
so-called "peculiar not specially organized" cores
with either a naturally flat (l) or flat (z) undersur-
face, crudely faceted (4) or finely faceted (r) striking
platforms, and which produced unidentifiable (4) or
fake G) blank types. They bear only one large scar of
the last removed fake on the flaking surface. These
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last scars cover 8oo/o to rooo/o of each core's faking
surface, making continued reducrion problematic.
Additional faking would call for significant and diF
ficult repreparation of each core's faking surface. The
last removals for three of the cores overpassed (Figure

91: 4,5), while on the two others the faking surfaces
were highly concave (Figure 931 2). Given the small
size of the cores (length = l.j to 4.o cm, width = r.8
to ).2 cm, thickness = r.r to r.4 cm), significant reju-
venation would have been impossible.

It is impossible to tell on three of these cores if
other reduction strategies were initially used, due to
the lack of other striking platforms and scars (Figure 9-
3: y). Two cores, however, are more informative in this
respect. One (Figure 9-T 4 has the remains of a finely
faceted striking platform, as well as the upper portion
of a fake scar struck from it. The combination of these
reduction features suggests that the core had either an
orthogonal or a partially centripetal faking history.
The second core, made on a fake (Figure 9-1l. z), has
no signs any prwious faking and therefore seems to
have undergone just a single reduction episode. Such
reduction of small-sized cores, either at the end of
their multiple reduction history or just as a single flak-
ing went, definitely indicates the attempt to derive
blanks from even very small pieces of fint.

Penerrrr TneNsvsnse ConBs oF Innrcuren
Ssepe Parallel transverse cores ofirregular shape
(Figure 9j A are similar to those described above
but the width of their faking surface is greater than
the length of their faking surface, making them
typologically transverse. One core is 2.5 cm long and

4.6 cmwide with a thickness of only o.6 cm (Figure 9-
3: 6).It has a strongly overpassed faking surface from
the removal of one large flake, and another small and
narrow removal scar, and the original cortex-covered
ventral surface of the blank that was used for this
reduction. Thus, a primary faket convex ventral
surface served as the core's flaking surface, while
its abrupt lateral edge was used as an unprepared
plain striking platform. Its undersurface is naturally
flat-the flaket dorsal surface with primary cortex.
Technologically, it is a kind of ad hoc reduction of a
core-on-fake with quick exhaustion. It is analogous
to the parallel core illustrated as Figure 9-j: 2.

Another core on an unidendfiable blank also has
only two parallel scars on its flat flaking surface,
though it has traces of previous crudely faceted strik-
ing platforms all around its convex undersurface.
Therefore, it is quite possible that the observed parallel-
like reduction is only the last reduction stage for the
core. Thus, this core is not systematic or intentionally
parallel. It looks similar to the para-llel core illustrated
in Figure 9a: 4.Its abandonment may have been con-
nected to its small size (length - J.z cm, width = 3.6
cm, thickness = r.8 cm).
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t-T-l

Figure 9-3-Buran-Kaya lll Layer B objects of primary flaking processes: r-radial core;3-atypical discoidal core;2,4, s,6-parallel
cores;7-preform. ltems p2, 4-7 from Level Br; item 3 from Level B.
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r-l

Figure 9-4-Buran-Kaya ll l  Layer B unifacial tools (r, 2,3,8,9), objects of primary flaking processes (c, z, rc), and bifacial
reduction pieces (5, 6): 1 z, 3, g 9-simple scrapers; +-parallel core; 5, 6-bifacial thinning blades; z-unidentifiable core
("compfetefyexhausred") ; lo-b i fac ia l ly t reatedfragmentofe i theracore- l ikepieceorabi fac ia l  preform. | temsr,2,3,4,9,  10
from Level Br; items s,6,7,8 from Level B.
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Pener,r,Br- Cones oF TnreNcuren Srrepn The
parallel core of triangular shape was made on an
unidentifiable blank type and has a naturally fat
undersurface (Figure 9-4t i.It is has three parallel
scars on its elongated and narrow faking surface
(4.t c- long, z.z cm wide) that were struck from a
crudely faceted striking platform The core's exhaus-
tion is evident from its small size and especiallS its
minimal thickness of r.o cm. On one hand, this core
could be an example of a systematic and intentional
parallel reduction, but it is more likely that this is
another example of a short-term core reduction where
the small size and elongate/narrow proportions of the
original blank were suitable only for parallel faking.

Penar,r,nr, Conrs or (JNrpeNrIrrents SHepr The
single example of a parallel core of unidentifiable
shape has 5 parallel scars on its flaking surface, all
struck from a crudely faceted platform. Oblique frag-
mentarion of the piece makes all but length (4.2 cm)
indeterminable.

UNIDENTIFIABLE CORES

Unidentifiable cores are subdivided into 3 that are
longitudinally fragmented; 4 that are transversely
fragmented, preserving only the upper portion with
striking platform; and 3 that are whole but completely
exhausted.

Those with longitudinal breala could be only
characterized by striking platform treatment (z finely
faceted and r crudely faceted). Their dimensions
ranged from 3.6 to 4.5 cm in length and o.9 to r.7
cm in thickness. Those broken transversely have only
crudely faceted striking platforms. Given the breakage,
only width and thickness could be measured (width

from yz to 4.2 cm and thickness from o.8 to r.4 cm).

EXHAUSTED CORES

Completely exhausted cores (Figure 9-4t ) are defined
by their small size, the presence of no fewer than rwo
faking surfaces, three to four striking platforms, and
unsystematic and/or a combination of parallel- and
centripetally-directed short removal scars on the fak-
ing surfaces. Combined, these indicate maximum
reduction wirh no coordination between different
flaking surfaces. Morphologically, these three cores
have rr striking platforms (5 plain, 6 crudely faceted),
with one plaquette and two unidentifiable pieces as
their blanks. Metrically, they range from 33 to 4.o cm
in length, 2.6 to 1.3 cm in width, and r.o to r.3 cm in
thickness.

Bifacially TVeated FraRments of Either Core-Lihe
Pieces oi alftc;al n eforms
Fragments of cores and preforms that have bifacial
treatment (Figure 9-4: n) are included with the cores
and preforms because these broken pieces lack the

clear bifacial treatment that would put them unam-
biguously into one or the other group. Such pieces
could be found in any Middle Paleolithic site where
both intensive on-site core reduction and bifacial
tool treatment took place. Given their broken state,
measurements are not useful, but thickness is quite
consistent with other categories: from r.o to r.9 cm.
Except for two on plaquette, the other blanks were
unidentifiable.

Summary of Menic andMorphological Datafor
Objects of Primary Fkhing Processes
If the various items described above are broken down
into the three categories of plaquettes/preforms (7),

cores (r4), or unidentifiable core fragments (Z), 'tt

becomes clear that while size decreases as reduction
continues and breakage increases, the changes are not
great.

The dimensions of plaquemes and preforms have
the following ranges: length from 3.o to i.9 cm
(mean = 4.7 cm), width from r.o to i.9 cm (mean = 3.r
cm), and thickness from r.o to 2.t cm (mean = r.4 cm).
Of the seven pieces, six are plaquettes, while one pre-
form is on a fake.

The dimensions of cores have the following ranges:
Iength from z.o to 4.9 cm (mean = 3.6 cm), width
from r.o cmto 4.9 cm (mean = 3.o cm), and thickness
from r.o cm to r.9 cm (mean = r.2 cm). As expected,
rhe original raw material package of these cores is
largely unknowable, although two were from pla-
quettes and nvo from flakes.

The dimensions of unidentifiable broken cores have
the following ranges: greatest dimension from 3.o to

4.9 cm (mean = 1.7 cm) and thickness from r.o cm
ro r.9 cm (mean - r.r cm). Their blank rypes are all
unidentifiable.

From these data. it is clear that the dimensions of
pieces with only initial reduction are greater than the
ones with more intensive reduction. The average dif-
ferences, however, are not great at all: length = o.7 ctyr,
width = o.r cm, and thickness = o.z cm. This suggests
that most initial raw material packages (plaquettes

and flakes) brought to the site were quite small and
as a result, were not and could not have been greatly
reduced during blank production. Yet, the metric
data could be interpreted that all these pieces were
exhausted in terms of reduction potential. That is,
the plaquettes and preforms were merely fragmented
objects not suitable for any continued reduction.
There are some cases of both multiple reductions from
probably larger blanks and single reduction of defi-
nitely smaller blanks, with more of the latter.

There were also z9 striking platforms for zr cores.
This difference is explained by the presence of rr
platforms on three completely exhausted cores. The
striking platforms are plain (zo.7o/o), crudely faceted
(69v.), and finely faceted (ro.3o/o), suggesting frequent



platform preparation for the removal of almost each
flal<e. This is consistent with the overall smdl sizes and
tiny thickness of most of the cores, plaquettes, and
flakes used as blanks. The rarity offinely faceted strik-
ing platforms is easily understood by the absence of
the Lwallois method.

The fake scars on the core flaking surfaces indicate
centripetal and parallel (non-volumetric in concept)
faking. The accidental character of most of the paral-
lel cores, with mainly overpassed and hinge-fractured
faking surfaces after a single or a last fake removal,
shows that there was no systematic or intentional
parallel reduction. Radial, arypical discoidal, and
completely exhausted cores, most of all, are character-
ized by hinge-fractured concave flaking surfaces with
short removal scars.

In summary the assemblage's primary flaking was
based upon non-Levallois methods with a non-volu-
metric concept of simple opportunistic parallel and
centripetal techniques. These were directed to starting
and/or continuing primary reduction on any suitable
raw material package, mainly of small size. Of course,
the above observations need to be seen in the context
of corresponding data from debitage and tools, their
analysis and comparisons with primary faking objects,
and their possible numerical and technological inter-
relations.

Deerrecn

The debitage of Layer B consists of nS unretouched
flakes (89ozo) and 49 unretouched blades (rr"z") (Thble

9-r). In spite of the relatively low proportion of blades,
they will be reported separately here.

Condition

Of the flakes, about a third (z8.rh) is broken: ).Jo/o are
proximal fragments, 2.Jo/o ilre medial, and rj.zo/o are
distal, while 9.ro/o h^ve longitudinal breafts. Blades
have different breakage patterns: of rhe 3o.6o/o that are
broken, {.ro/o a;re proximal pieces, r2.2o/o at.' medial,
while r4.3ozo are distal. The higher percentage of
medial blade fragments is expected given the shape of
blades. The low occurrence of medial flake fragments
relates to the generally small size of the flakes, which
lessens the likelihood of their breakage into more
than nvo pieces. Again, the presence of longitudinally
fragmented fakes indicates the general lack of flake
elongation and hard hammer detachment.

Scar Pattems

Ten different scar patterns were recognized on z8o
comolete fakes. The most common is unidirectional
(+s.i"t), followed by unidirectional-crossed (14.6o/o),

corrical (g.6ol"), and bidirectional (6.rozo). Four other
patterns occur, but are rare: centripetal (5olo), converg-
ing (5oh) ,3-directional (4.Jot ), and crested (4.1't') . the
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final two patterns appear accidental: lateral (z.t/o) and
dorsal-plain (o.7v').

Blades have eight different scar patterns on 34
complete blades: unidirection il (SloL), unidirectional-
crossed (rr.8olo), 3-directional (rr.8olo), lateral (8.8ol"),

crested (j.9vo), bidirectional (2.9o/o), dorsal-plain
(2.9o/o), and cortical (z.got').

These fake and blade scar patterns correspond well
with one another, as well as to the cores and preforms.
It is worth noting that nearly one in ten fakes is cor-
tical, providing widence for some on-site faking of
initial raw material packages.

Surface Cortex Area and Location

Non-cortical fakes (18.6ozo) are fewer than ones with
some cortex (6r.4'lr) . Of those with cortex, only about
one in five are wholly cortex covered. Cortex occurs
on 64.70/o of the blades and only one in twenty-two is
wholly cortex covered.

The presence of cortex on borh flakes and blades
confirms some on-site reduction of initial raw material
packages. In addition, jz.4o/o of all partially cortical
fakes have only distal cortex, while other pieces have
both distal cortex and otherly positioned cortex. This
overall dominance of pieces with distal cortex once
again indicates that cores and plaquettes were small.
On the other hand, cortex location is different for
blades: Iateral (32.4o/"), distal (r7.7oto), distal and lateral
(8.8ozo), central (2.9o/o), and distal and central (z.gol,).

The dominance of blades with lateral cortex is easily
explained by their detachment from edges of cores,
preforms, and bifacial tools.

Shape and Axis
Of the 284 complete flakes, trapezoidd shapes
dominate (i8.8o2.), of which r/./o/o are simple trap-
ezoidal, 16.5o/o are elongated tapezoidal, and 24.3o/o
are expanding trapezoidal. The next most common
shape is irregular (z4.6oto), followed by rectangular
(7 olo), ov oid (j 3ol'), I eaf-sh aped (2. ro/o), cres cen t (r. 4o/o),
and triangular (r.rozo). Flakes struck off-axis are pre-
dominant (8o.3ozo), compared to those on-axis Q9.7v").
Again, blades are largely struck off axis (Zl.S"t) and
mainly have varieties of trapezoidal forms: elongated
trapezoidal (26. 5oto) and expandi ng (r 4. 6oto) . There are,
however, significant proportions of rectangular and
irregular shapes (z6.5oto each), with trivial proportions
of crescent forms (5.9vo). In sum, flakes and blades
have similar shape disuibutions, as well as a strong
tendency for oFaxis removals. It is worth noting
that the variery ofblade shapes suggests an absence of
clearly consistent removals.

Lateral Profles
For the 278 fakes that could be examined, profiles
are rarher evenly divided: incurvate medial (JJ.rolo),

incurvate distal (zo.rozo), twisted (zzo/o), and fat (r8ozo).
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Those with convex profiles (due to major hinging) are
rare (6.8o/o), as always. This balanced range of profile
types is taken as evidence for the irregular character of
core reduction at the site. Blades, on the other hand,
show much less variabiliry with twisted profiles domi-
naring (7o.6,1') over incuryate medial (26,5o7o7 and fat
(2.9v.). The dominance of twisted profiles may be
taken as evidence that most blades were by-products
of bifacial tool shaping and rejuvenation.

Distal Profles
Of z7o complete flakes, more than half (y8.roz.) have
feathered distal ends, while hinged (27.8v.) and blunt
(u.5ozo) terminations occur less frequently. Overpassed
fakes are rare (2.6o/o). The high number of hinged
fakes indicates "irregular" and "unsystematic" faking
ofshort blocks/cores.

Cross-Sections at Midpoint

For 284 complete fakes, midpoint profiles are trap-
ezoidal ()6.6v"), triangular (27 .5o/o), irregular (r6.zoto),

Iateral steep (9.2olo), crescent (5.6vo), and fat (+.gv.).

Blades tend to have triangular midpoint shapes (y3olo),

with fewer trapezoidal cross-sections (z6.5o/o), and
hardly any irregular (8.8ozo), lateral steep (y.9olo), or
crescent (S.gvr). Considering trapezoidal midpoint
shapes as an indicator for intensive core-like reduc-
tion, it is clear that neither fakes nor blades appear to
be from such corelike reduction.

Pktform Preparatio n, Lipp ing
Angle, and Abrasion
Observations on platform characteristics-Ypes,
lipping, angle, and abrasion-are based on a fake
sample of 297 complete and proximal fragments
and a blade sample of 36 complete and proximal
fragments. Flake platforms are mainly unprepared
(4z.joto), including plain (r9. 1o/o), punctiform G9. jot ),
linear (4olo), and cortical b.Zv").Prepared platforms
include dihedral (8.rolo), crudely-faceted (ro.8olo), and
finely-faceted (9.8"2"). Crushed platforms are common
at z9o/o. Excluding those with crushed platforms, fake
faceting indices are IF = 4o.3, IFs = rl.Z. Blade plat-
forms are fully comparable to those on fakes: plain
(8.1v.), punctiform (z7.8oto), linear (2.8olo), and corti-
cil (8.1oto), while prepared platforms include dihedral

$.6vo), crudely-faceted (8.Jvo), and finely-faceted
(u.rolo). Crushed platforms are quite common at
27.8o/o. Blade faceting indices are IF = 34.6, IFs = r5.4.
Faceting indices for flakes and blades combined are
I F = ) 9 . 7 , I F s = r 3 . 9 .

On r7r fakes, over half (g.zv') exhibit semi-lipped
platforms; truly lipped examples are uncommon

G8.7o7'1but unlipped pladorms are common (z8.so).

Yet, if the percentages for semiJipped and lipped plat-
forms are combined, the total indicates most flakes
were struck with a relatively soft hammer. Only 16

blade platforms could be observed: semi-lipped (5oo/o),

lipped (tz.5o/o), and unlippe d (ll.S"t ).
Of the r7r fake platforms suitable for angle iden-

tification, right angles (about 9o") and semi-obtuse
angles (9o-uo") account dmost two-thirds of all
platforms (64.9v'). The percentage of obtuse angles
(>rro") is quite high (3y.r"2"), howwer. Of 16 blades, 13
have right and semi-obtuse angles and 3 have obtuse
angles.

Among the zz4 identifiable flake platforms, abra-
sion traces are present on 2/.zo/o. Only z blades with
abrasion traces were found (ro.yozo).

The above data on lipping, angle, and abrasion
show that there are quite a few lipped platforms with
acute angles and abrasion: zo-15o/o among fakes and
ro-2oo/o among blades (Figure g-4. i, d). These items
are certainly not connected to any primary faking,
but they are a rypical waste by-product of bifacial tool
shaping and reshaping.

Dimensions of Debitage

Debitage merrics for flakes and blades are shown in
Table 9-z by grouped data, which clearly demonstrate
that fakes are short, wide relative to length, and quite
thin. In fact, flakes wider than they are long are in the
majoriry $l.grt'). Therefore, the average fake length
is less than 3 cm-the metric border for distinguish-
ing chips from fakes. Because so many are wider than
they are long, they still fall into the flake class. Blades
are, quite expectedly, on average longer than flakes,
Iess wide, and less thick. All 34 complete blades were
used for the variery of measurements. The mean flake
platform width and height (thickness) are r.o cm and
o.3 cm, respectively. The means for blade pladorm
width and height are o.t cm and o.z cm, respectively.

Taking into account both fake and blade metric
data, it is possible to say that, despite their obvious
length/width differences, they are quite similar. The
great majority of fakes are short and tranwerse, and
blades have an average length : width ratio of only
2.57 i r. Thus, blades seem to be mostly a result of
random reduction.

Some Concluding Data on Debitage

The technological observations presented above pro-
vide an understanding of fint reduction processes,
which were already displayed in the preforms and
cores. The main contribution is that, aside from the
obvious non-Levallois fake and blade production
from cores, a significant number of both fakes and
blades were by-products of bifacial tool production
and rejuvenation. Based upon platform characteris-
tics such as lipping, abrasion, and obtuse angles, it
is possible to suggest that approximately 2oo/o to JJo/o
of all fakes and about roolo to zoo/o of all blades were
detached during bifacial tool production/rejuvenation.
An attempt to arrive at precise proportions of bifacial
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T*Ln9-2
Debitage and unifacial tool dimensions in Layer B of Buran-Kaya III

Length groups (cm)

Flake debitage
Blade debitage
Simple sidescrapers
Tiansverse scrapers
Convergent scrapers
Points
Retouched pieces

Vidtb groups (cm)

Flake debitage
Blade debitage
Simple sidescrapers
Transverse scrapers
Convergent scrapers
Points
Retouched pieces

Tbickness groups (cm)
Flake debitage
Blade debitage
Simple sidescrapers
Transverse scrapers
Convergent scrapers
Points
Retouched pieces

o.4

3.4

3.4
+ ' /

N

284

14
29
z6

49
5 8
64

,^/
284

34
29
z6

49
5 8
6+

,^/
284

1 4
29
z6

49
5 8
6+

r.o-r.9

r . t

ro.3
j4.6
z .o

t . z
7 .8

r.o-r.g
L ) . /

97. r
6.9

7 .7
4 . r
8 . 6

9.4

o.2-o.9

90. r
94.r
8g.z

76.9
8r.7

9r.4
9 5 . J

2.O-2.9

J6 .o

I 8 . o

3  8 ' t
40.8
17.9
57.8

2.0-2.9

3o.3
2.9

t8.7
26.9

49.o
46.6
5 r . 5

r.0-r. t
8 . 5

t . 9
6.9

4 . 6
r 6 . 3
8 .6

1 . r

I.o-3.9

48.2
7 3 ' 5
1 r . o
r 9 . z

'  I . I

39.7
28.  r

3.o-j .9
48.9

27.9

t7.7
28.6

)2-8
34.4

r,6-r,9
o.7

3-4

4.0-4.9

4.9
26.s
17.3

7.7
6 . r

r  1 . 8
r . 6

4.0-4.9
6 .o

) .4
7.7

16.3
6 .9

4.7

>2.O
o.7

, . ;

t.o-t.9

t.o-t.9
..r_

) . +

3 .4

6.o-6.9 Mean
- z .8r
-  ) . 6 2
-  3 . r4
- 2.47
-  3 . o J
-  3 . 1 6
-  z .8o

6.o-6.9 Mean
-  2 .89
-  r .4 r
-  2 .75
-  3 .o7
-  1 . r 1

r .7  1 .o4
-  2 .75

shaping and thinning fakes and blades versus those
unquestionably produced from cores, suggests that
29.3o/o of fakes and r3.8olo of blades resulted from bifa-
cial reduction. Thus, this assemblage represents the
results of raw material reduction by both core tech-
niques and bifacial tool production and rejuvenation.
This will be discussed further, below. The common
debitage characteristics, on the other hand, confirm
the already-noted suggestion that the core reduction
was based upon non-Levallois methods with a non-
volumetric concept of simple ad hoc techniques.

There are no actual morphological differences
between fakes and blades in the debitage, beyond that
imposed by their definitions. Aside from their differ-
ing length/width ratios, their attributes are essentially
the same. Therefore, there is no reason to suppose
that blades (Ilam = rrolo) were purposefully produced:
rather, they were simply one end of a single produc-
tion strategy.

Toors

Aside from chippage, tools constitute the largest cat-
egory in the assemblage, even more numerous than
debitage (Thble 9-r). This toolkit of 54, pieces with
secondary treatment permits a detailed analysis of
both inra- and inter-tool groups to ger at the major

Mean
o . t 6
o.4g
o.6z
o.6 i
o .7J
o.67
o . 5  5

tendencies of tool manufacture, reiuvenation, and
discard.

General Tbo l'4ssem b lage Structure

Given the large number of tools in this assemblage
from Buran-Kaya III Layer B, it is possible to describe
the tools not only in terms of whether they are unifa-
cial, bifacial, or have just simple retouch, but also to
distinguish, within groups, which tools are complete,
as opposed to broken. This is important because this
tool assemblage is characterized by an abundance
oF both unifacial and bifacial tools with multiple
retouched edges. Vhen such are broken, during
either use or rejuvenation, in most cases the original
tool rype and shape are not clear. For instance, the
proximal or medial parts of seemingly simple-and
especially-double scrapers, in realiry could have
been convergent scrapers or points. Therefore, when
rhe original state of a broken tool is not clear, it will
be listed as an unidentifiable fragment or, when the
choice is between a point and a scraper that depends
upon a missing distal morphology, the piece will be
classified as "point/scraper" (Thble 94. V/hen, how-
ever, a tool is broken at its proximal end or only a
small lateral portion of the piece is missing, then it
will be classified as if it were complete. Because of the
significant occurrence of unifacial and bifacial tools of
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the same classes (i.e., scrapers and points), the rype list
has separated them and has placed simple retouched
pieces into a third group (Thble l-l).

Thus, the toolkit (545 pieces) is structured in the
following way: unifacial tools (64.zvo), retouched
pieces (zz.4o/o), and bifacial tools (r3.4 "/") (Thble

9-3). Complete tools (5z.5vo) are only slightly more
common than broken tools (47.Soto). Of all Tlbifacid,
tools, 3r.Jolo are complete and 68.yolo broken. The ratio
of complete to broken tools is surprisingly identical
for both unifacial tools and retouched pieces. The
bifacial tools are characterized by a reverse order of

Thsrr 9-3
Internal structure of the tool assemblage from Layer B

Un ifac ial to o ls ( c o mp lete)
Scrapers:

:"1::,,.
double
convergent

Points
Denticulates
Notches
Perforators
Endscrapers
Burins

Un ifac i al to o k (fragm e n x )
Scrapers:

:fi:';,,.
double
convergenr
convergent (tiny tips)

Points
Points (tiny tips)
Denticulates
Notches
Endscrapers
Unidentifi able (heavily fragmented/burnt) pieces
Tiny fragments ofretouched edges

Retouched p ieces ( n mp lete)
Pieces wirh marginal retouch
Pieces with irregular retouch

Raouched pieces (fagmenx)

Pieces with marginal retouch
Pieces with irregular retouch

Bifucial to o Ls (co mp lete)
Points
Scrapers
Denticulates
Preforms

B ifac i a I to o ls (fragm e n x )
Points (distal pans)
Points (disral tips)
Points/scrapers (proximal parts)
Points/scrapers (proximal ends)
Points/scrapers (latera.l edges)
Preforms
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complete and broken pieces. This much higher pro-
portional occurrence of broken bifacially retouched
tools than unifacially retouched ones may well point
to greater degrees ofresharpening and rejuvenation of
the former than the latter. On the other hand, with
the tendency for bifaciilly retouched tools to have
more than one retouched edge, it is not always clear
whether the break in any way affected the relevant
working edge.

Unifacial Tbok
The 35o unifacial tools consist mainly of scrapers
(46.8ot) and points (z4vo), with very low percent-
ages of other tool forms: denticulates (2.9o/o), notches
(t.f/o), perforators (o.9vo), endscrapers (o.6o/o), and
burins (o.6vo) (Thble 9-l). In addition, there are a
good number of tiny fragments of retouched edges
(n.7 o/') and heavily fragmented and/or burned pieces

$r.4 o/'). These, along with the classified yet broken
tools, indicate both the effects of breakage during tool
use and the processes oftool edge rejuvenation.

Removing these rwo unidentifiable tool groups, the
definable unifacial tool sample is reduced rc 269.In
this case, the proportional representation of differ-
ent unifacial tool groups is: scrapers = 6ro/o, points =

3r.3o/o, denticulates = 3.7o/o, notches = L5o/o, perfora-
tots = r.rolor endscrapers = o.7o/o, and burins = o.7o/o.
Clearl,v, most unifacial tools are scrapers and points,
while denticulated and notched pieces account
together for only 5.zo/o, and Upper Paleolithic rypes
are rare at just z.5o/o. At rhe same time, the tool group
structure of the combined sample of complete and
broken unifacial tools coincides with comparable data
taken separately for complete and broken tools. The
r8z complete unifacial tools consist ofscrapers (59.4o1r),

points (3r.9vo), denticulates (J.9vo), notches (r.6o/o),

perforators ft.6oto), endscrapers (o.5olo), and burins
(r.roz"). The 87 broken unifacial tools are comprised of
scrapers (6 4. 4olo), points (z9.9olo), denticulates (3. 5v'),
notched pieces (r.rvo), and endscrapers (r.rolo). This is
very important for the study of the three facies of the
Crimean Micoquian (Ak-Kaya, Starosele, Kiik-Koba),
as it is well-known that the Kiik-Koba facies, to which
Buran-Kaya III Layer B belongs, is characterized by
both a large number of tool fragments and by inten-
sive tool rejuvenation, compared to the other facies.

The blanls used in the production of unifacial tools
were predominantly flakes (83.9o2o), with blades (1.6vo),

chips (rr.6ozo), and fake-proportioned resharpening
pieces (o.9o/o) occurring rurely. Bifacial shaping and
especially, bifacial thinning debitage, including chips,
account for 3r items among the tool blanks (Figures

9- j i  4 ,  ro;9-6:  t ,  8 ,  12;9-7:  to ;9-8:6,  8) .

UNIFACIAL SCRAPERS

There are 16z unifacial scrapers, of which )4.Lo/o are
broken but still classifiable. Typologically, they are
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evenly divided berween those with one retouched edge
(simple and transverse) and those with two retouched
edges (double and converging).'STithin this unifacial
scraper group, convergent are most numerous (39.6o1o),
followed by simple (1o.5vo), transverse (zo.rolo), and
double (g.Sv'). Complete (ro8) and broken examples
(56) show some differences by subclass. 'Vhile com-
plete simple scrapers account for 26.8o/o of the class,
they account for 17.5o/o of the broken examples. The
reverse is true for the convergent scrapers: {J.\Vo of
the complete scrapers, but only 28.6o/o of the broken
ones. 'While this might lead to the conclusion that
those with rwo retouched edges would be strong and
thus less likely to break, the complete double scrapers
account for only 1.7o/o of all complete scrapers, but
zt.4o/o of the broken ones. The transverse scrapers fol-
low a pattern similar to that of the convergent ones:
z4.ro/o of the complete scrapers and only r2.tolo of the
broken ones. It is most likely that the rype of scraper
has less to do with whether or not it breaks than do
its dimensions.

Srr"tprr Scnepnns According to the configura-
tion of the retouched edge and its placement on the
blanks, as well as the presence or absence of back-
ing and/or thinning features, all simple scrapers are
subdivided into straight, convex, and concave types.
There are 13 on fakes, z on blades, 6 on chips, and

9 on unidentifiable fragments. Simple scrapers are
comprised of:
. straight dorsal - 13 complete and rr broken (Figure

9-4i r,2, 3, 8, g)
. straight dorsal, naturally backed - r complete
' straight dorsal, thinned base - r broken
. straight dorsal, truncated-faceted base - r complete
. straight ventral - r broken
. convex dorsal - 8 complete and + broken (Figure

9-5:.5, 9, tt)
r convex dorsal, naturally backed - z complete and r

broken (Figure 9-j: 6)
r convex dorsal. thinned base - r broken
r convex ventral - r complete
: concave dorsal - 3 complete and z broken.

In sum, straight scraper edges are most common
(t6ol'), followed by convex (l+rl'). Concave scraping
edges are rare (roolo). These simple scrapers exhibit
very little blank modification beyond the scraping
edge, and the presence of those with natural backs
refects blank selection, rather than active modifica-
don. Ventral thinning is not very characteristic for
either complete (r) or broken (z) simple scrapers.
Retouch types vary from fat sub-parallel to steep
stepped with the vast majoriry scalar (Thble 9-4.
Metric data are presented in Thbles 9-z and 9-t. As
expected, these scrapers are somewhat larger than the
unretouched debirage sample in length and thickness
and only slightly smaller in width.
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t---l

Figure 9-5-Buran-Kaya lll Layer B unifacial tools: r, 2, 3, 4, 7, 8, 10, l2-transverse scrapers;5, 6, g, tr-simple scrapers. ltems r, 3, 5,
6,8, g, 1c., t'r, p from Level Br; items z, 4,7 from Level B.
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T$t-E 9-4

Reduction sequence of unifacial tools refected by variabiliry of retouch types and angles in Layer B of Buran-Kaya III

Retouch 4,pe
ScaIar
Sub-parallel
Stepped

Retouch angh

Flat
Semi-steep
Steep

Simplz
scra?ers

.A/ o/o

zr  72 .4
4 r3.8

4  r ) . 8

,A/ o/o

1 2  4 r . 4
1 2  4 r . 4

5  r7 . J

Thansuerse
scra?ers

,A/ %

z6 78.8
4  r z . r

3  9 . r

Double
5Cr4?ers

l/ o/o

z8  8Z.S
I  J . I

3 9 .4

l / %

t6  to .o
9 z8.r

7  2 r . 9

,A/

8
r 6

o

o/o

24.2

48. j

27 . j

Tnexsvensn Scnepsns Of the transverse scrapers,
z6 are on fakes, z on blades, 3 on chips, and 2 on
either flakes or chips. They are subdivided as:
. straight dorsal - 9 complete and 3 broken (Figure

9-5:2, 3, 4)
. straight dorsal, thinned base - r complete
. straight oblique dorsal - z complete and z broken

(Figure 9-5:,r)
, convex dorsal - rr complete and z broken (Figure

g-r 7, 8, 12)
, convex oblique dorsal - 2 complete (Figure 9-t: ro)
. double straight-convex dorsal - r complete.

The transverse scraper sample is characterized by:
(r) only dorsal retouch, (z) no concave edges and
an equal number of straight and convex edges, $) a
fair occurrence of obliquely-oriented scraping edges,
(+) 

".r 
absence of naturally backed blanks and only

a single thinned example, and (i) mainly semi-steep
scalar retouch (Thble 9-a).

Metric data for all z6 complete transverse scrap-
ers are shown in Thbles 9-z and 9-5. Predictably, tool
length is shorter than debitage length and, equally
predictably, tool width exceeds debitage width.
Thickness is also greater than the mean debitage thick-
ness, reflecting the choice oflarger, thicker blanks for
tool manufacture.

Dousrs Scnelrns Of the double scrapers, 5 are
on flakes, r is on a blade, r is on a chip, and 9 have
unidentifiable blanks. Twelve of the 16 are broken.
They occur in the following types:
. double straight dorsal - z complete and 4 broken

(Figure g-6: +)
' double straight dorsal, thinned base - r broken
. straighr-convex dorsal - r complete (Figure g-6: S)
. straight-convex dorsal, truncated-faceted base - r

broken
. straight-concave dorsal - r broken
. double convex, dorsal - 4 broken
I convex-concave dorsal - r broken
, convex-concave alternate - r complete.

o/o

2 r . 2

5  r . 7

27 . r

The retouched edges are straight (jJ.rolo), convex
()Z.Sot'), and concave (g.+v').All but one alternate
piece have dorsal retouch. Two cases of additional
modification (ventral thinning and truncation)
are noted for broken tools. Scalar retouch heavily
dominates, although retouch is often fat, rather than
semi-steep or steep (Table 9-4. In these attributes,
they are comparable to the simple scrapers. The four
complete examples range in length from z.z to 2.9
cm (mean = z.6z cm), in width from z.r to I.r cm
(mean = 2.52 cm), and in thickness from o.z to o.7 cm
(mean = o.4z cm).

CoNvBncnNr Scnepnns Most convergent scrapers
are complete: 49 out of 6y. Again, most were pro-
duced on fakes (yr). Minor numbers were made on
blades (r), either fakes or blades (3), chips (y), and on
unidentifiable fragments (l). Th. convergent scraper
tyPes Present are:

Rectangular-z
. semi-rectangular dorsal - r complete and r broken.

Ouoid-r
, sub-ovoid dorsal, thinned base and truncated-fac-

eted back - r complete (Figure 9-6: n).

Leaf Shaped-6
. leaf-shaped dorsal - z complete and 4 broken.

Qyssesns-9
' sub-crescent dorsal - 3 complete and z broken
. semi-crescent dorsal, thinned base - z complete

(Figure g-6, l)
. semi-crescent dorsal, thinned back - r complete

(Figure g-6: A
. crescent dorsal - r complete.

Triangular-9
. sub-triangular dorsal, thinned base - r complete
, sub-triangular ventral - r complete

Conuergent
scra?erc Denticuktes

l/ o/o

,- ,u.:

8 si. l

l / %

|  6 -7

4  26 .7
ro  66 .6

Paforators

1V o/o

4 50.o

4 50.o

1V o/o

z 25,O

6  z5 .o

Points

,A/ o/o

89 6r .8
r J  9 . o
42 29 .2

,A/ o/o

z 6  r 8 . r

99 68.2
1 9  r 3 . 2

N

76
I O

1 2

N

z 5
6r
3 z

o/o

6+.+
8 . i

27.r
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Figure 9-6-Buran-Kaya lll Layer B unifacial tools: r-3, 6-12-convergent scrapers; + s-double scrapers. ltems r, 3, S, 6, 8, 9,1c,11,
rz from Level Br; items z, q,7 from Level B.
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Tesrt 9-5
Average dimensions of major unifacial tool groups, retouched pieces, and debitage (in cm) in Layer B of Buran-Kaya III

Ilfihh Tbichness Tiansuersal
Gn) Gm) items (o/o)

Unifacid tools (complete)

Simple scrapers

tansverse scrapers

Double scrapers

Convergent scrapers

Points

Dendculates

Perforators

Retouched pieces

Debitage

Flakes

BIades

I Does not include the 3 blades.

. triangular dorsal - 6 complete (Figure 9-6: n)

. triangular dorsal, thinned terminal end - r complete
(Figure g-6: ).

Trapezoidal-35
. semi-trapezoidal dorsal - 9 complete and 6 broken

(Figure 9-6t z, 8, 9)
, semi-trapezoidal elongated dorsal - 8 complete

(Figure 9-6: r)
. semi-trapezoidal elongated dorsal, thinned back - r

complete (Figure 9-6: n)
. semi-trapezoidal elongated dorsal, thinned base - z

complete (Figure 9-7: 8)
' sub-trapezoidal dorsal - 7 complete (Figure 9-T S)
. sub-trapezoidal dorsal, thinned back and terminal

end - r complete (Figure 9-7: A
. trapezoidal elongated dorsal - r complete.

Unidentif ab le (Tiny Tipt) -1.

There are obvious differences between complete
and fragmented convergent scrapers. First, the smaller
number of broken convergent unifacial tools (includ-
ing points) is because most of them are so fragmented
that they are rypologically unidentifiable. Second,
regarding differences in shape, the main discrepancy
is that significant quandties of leaf-shaped tools are
broken. On the other hand, their identification is
quite certain because they are distal parts. Finally, the
absence of any ventrally thinned tools among broken
convergent scrapers is caused by their fragmentation.
Thus, the recognition of convergent scraper shape is
only possible through an analysis of complete speci-
mens.

Although there are many recognized shapes, there
is a clear dominance of trapezoidal forms, a moder-
ate number of triangular and crescent forms, but few

leaf,, ovoid, or rectangular examples (Thble g-6). NI
but one sub-triangular inversely retouched exa-mple
have obverse retouch, but unlike the other scrapers,
a good number of these have some other form of
retouched modification. In addition, 2a.4o/o of these
scrapers have additional retouched modifications
that normally thin the base or back of the tools. Two
scrapers actually have two different kinds of thin-
ning. Of the rr8 retouched edges on the 49 complete
pieces, about two-thirds have scalar retouch, followed
by stepped and sub-parallel retouch. Retouch angles
are most often semi-steep, followed by steep and
fat (Table s-4. In these observations, the retouched
edges of the convergent scrapers are different from
those of the simple and double scraper forms. The
convergent scrapers have a significantly higher per-
centage of stepped retouch and, correspondingly, a
lower percentage of scalar retouch than simple and
double scrapers. As expected with the high percentage
of stepped retouch, there are comparatively few flat
retouched edges among the convergent scrapers. At
the same time, convergent scraper retouch angles are
similar to only transverse scrapers, while simple and
double scrapers are very different (Thble 9-4). Finally,
ventral thinning on convergent scrapers (zo.4olo) is
much more common than on other complete scraper
types (z-1.4o/o).

Metrics of all 49 complete convergent scrapers are
found in Thbles 9-z and 9-5. Of all measured pieces, z6

Gl.tolr) have transverse proportions, which is why the
mean width is a limle larger than the mean length.

UNIFACIAL  POINTS

Of 84 points, y8 are complete and z6 broken; about
the same proportions (z.z: I as for scrapers (r.9 : r).
Of these, 6t are on fakes, one on a fake or blade,
one on a fake or chip, 6 are on chips, two are on

Length
.V krn)

29
z6
/

49
5 8
7
3

54

284

3 4

3 . r
2 . 5

2 .6

3 . o

3 . 2
2 .6

3 . o
2 .8

2 .8

3 .6

2 .8

3 . r
2 . 5

J . r
) . v

3 . 2
z . J

2 . 8

2 .9

o.6

o.4

o .9
o .9
o.6

o .6
o . t

4 r .4
69.2
25.o

5  3 . r
t  o.o
8s.z
t 1 . t
5  3 . I I

t  1 . 9
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resharpening pieces, and the blank form on 13 of the
fragments is unidentifiable. Point types are as follows:

lgBp41-1

. lateral dorsal, thinned base-r complete (Figure 9-7:
z\ .

cREscENT_g
. semi-crescent dorsal - 4 complete and r broken
. semi-crescent dorsal, thinned base - r complete

(Figure 9-7t r)
' semi-crescent dorsal, thinned back - r complete
. sub-crescent dorsal - r complere (Figure 9-T ).

Hoor<-Lrxr-6

. sub-hook-like dorsal, truncated-faceted base - z
complete

. sub-hook-like dorsal, thinned base - r complete
(Figure 9-7: n)

. sub-hook-like dorsal, thinned back and base - r
complete

. sub-hook-like dorsal, thinned base and terminal end
- r complete

. hooklike dorsal, thinned back and base - r com-
plete (Figure 9-7t i.

Jp14N6U1aq-12

. sub-triangular dorsal - 3 complete and 3 broken
(Figure 9-T 4)

. sub-triangular dorsal, thinned base - r complete

t-l

Figure 9-7-Buran-Kaya lll Layer B unifacial tools: r, 2, 3, 4, 7,9, lo-points; 5, 5, 8-convergent scrapers. ltems r, 2, 3, 7, 9, ro from

Level Br; items 4, 5,6,8 from Level B.
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Figure 9-8-Buran-Kaya lll Layer B unifacial tools: r-ro-points. ltems 1-6,8,10 from Level Bt; items 7, g from Level B.
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. sub-triangular dorsal, thinned back- r broken

. triangular dorsal - z complete (Figure 9-7t 3)

. triangular dorsal, thinned base and back - r com-
plete (Figure 9-8: r)

. triangular alternate, thinned back - r complete
(Figure g-8: ).

T*trrzotott-27
. semi-trapezoidal dorsal - 7 complete and 7 broken

(Figure 9-8: 6, 8)
. semi-trapezoidal dorsal, thinned base - r complete

. semi-trapezoidal dorsd, naturally backed and
thinned base - r complete

. semi-trapezoidal elongated dorsal - 5 complete
(Figure 9-8: j, +)

. sub-trapezoidal dorsal - r complete (Figure l-8, -i)

. sub-trapezoidal dorsal, thinned base and back - r
complete

. sub-trapezoidal elongated dorsal - r complete

. trapezoidal dorsal - r complete (Figure 9-8: n)

. trapezoidal elongated dorsal - r complete

. trapezoidal elongated dorsal, thinned base - r com-
plete.

|-l--.|

8-burin. ltems r-3, 5-8 from Level Br;Figure 9'9-Buran-Kaya lll Layer B unifacial tools: r, 2,7-points; I q., s, 6,-denticulates;
item 4 from Level B.



Lner Suepro-r7
. subleaf dorsal - r complete and r broken

leaf shaped dorsal - 8 complete (Figure 9-8 z)
leaf shaped dorsal, thinned back - r complete
(Figure g-8: g)

. leaf shaped dorsal, thinned base
(Figure 9-9t r)

, leafshaped dorsal, thinned base and
plete (Figure 9-9: 2, 7).

- z complete

back - 4 com-

lJNrosNrrrrerre (TrNv Trls)-r3.

The reasons noted above for using only complete
pieces for the analysis of convergent scraper morphol-
ogy are also valid for analysis of points. As with the
convergent scrapers, various trapezoidal forms are
dominant; but, unlike the scrapers, leaf shapes are
common (Thble 9-6). Other forms occur only in
moderate numbers: triangular, crescent, and hook-
like, plus a single lateral example.

As for all the scraper groups, all but one of these
have dorsal retouch. The frequency of thinning is high

Gg.Zv") and that is without counting the combina-
tions of two different kinds of thinning on 9 points.
Retouch types and angles are dominated by scalar
semi-steep retouch (Thble 9-a).

These morphological features are significant in
comparison with the scrapers. Thinning occurs twice
as often on points than it does on convergent scrapers

39.7o/o versus 20. 4o/o).
Semi-steep retouch occurs more often on points

than it does on simple, tranwerse, and convergent
scrapers (Thble 9-4). Other attributes do not show
such differences, however. Stepped retouch is margin-
ally higher on the points and flat retouch marginally
lower. Scalar retouch, again, is only a few percentage
points lower than the lowest occurrence among the
scrapers (Thble q-+).

Shapes show significant differences, even given
the differences imposed by the definitions of scrap-
ers and points (Thble q-6). This aiso applies to the
convergent scrapers, which, intuitively, should be very
similar. This is not the case. There are no hook-like
scrapers, while such pieces account for ro.3olo of all
ooints. The main difference. however. is a radical shift
F.o- r."p.roidal to leafshapes. Ifthe trapezoidal and
leaf shapes are the most common among the points

$4.5 and 27.6o/o, respectively), the convergent scrap-
ers demonstrate quite different proportions: 59.2olo
and 4.P/o, respectively. Given that other point and
convergent scraper shapes are comparable, the differ-
ences between the point and scraper shapes directly
relates to a decrease in trapezoidal points matched by
an increase in leaf-shaped points.

The dimensions of points are found in Thbles 9-z
and 9-5 and do not differ much from those of the
scraPers.
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Thne 9-6
Shape types of complete unifacial and bifacial convergent

scrapers and points (in percentages) in Layer B

Unifucial
conaergent

scraPers

Laterd
Ovoid z.oo/o
Rectangular z.oo/o
Hook-like
Crescent r{.Jo/o
Tiiangular r8.4o/o
Leaf-shaped 4.r/o
Tiapezoida.l 59.2o/o

N 4 9

Bifacial
Unifacial conuergent Bifuial
poinx scrapers points

t'7'/: 
_ _

lo.3o/o zo.oo/o

tz.ro/o zo.oo/o t8.zo/o

r  3.8o/o
27.6o/o zo.oo/o 54.5o/o

34.5o/o 40.oo/o z/.Jo/o

5 8 j r r

UNIFACIAL DENTICULATES

There are 7 complete denticulates and 3 broken. \7hile
rare in the assemblage, their secondary treatment is
peculiar and important for understanding unifacial
tool reduction. Of the ro examples, 8 are on flakes, r is
on a blade or fake, and r is on a chip:
' straight dorsal - r broken
r concave dorsal - r broken
. rranwerse convex - r complete (Figure g-g: 4)
. double straight dorsal - r complete
. semi-trapezoidal dorsal - 3 complete (Figure 9-9l. 6)
. sub-trapezoidal dorsal - r complete (Figure 9-y t)
. subleaf dorsal - r complete (Figure 9-9. 3)
. semi-rectangular dorsal - r broken.

The number of two-edged convergent denticulates
is striking. Although the sample is small, it appears
that convergent forms are rhe most common and as
for both convergent scrapers and points, there is a
dominance of pieces with semi- and sub-trapezoidal
shapes. Such shape similarity is also matched by the
data on retouch types and retouch angles seen on r5
retouched edges of the 7 complete denticulates (Thble

9-4).Nl denticulates have obverse retouch and none
has additional thinning.

The 7 complete denticulates are distinctive in com-
parison with the scrapers and points, as they have the
highest number of tranwerse pieces (6) and are the
thickest (Thble 9-5). Length ranges from z.r rc 1.6
cm, where the longest item (3.6 cm) is the only one
exceeding 3 cm.'Sfidth ranges from 2.7 to 3.9 cm and
there are just two examples less than 3 cm wide: one
2.7 cm and the other 2.8 cm. Thickness ranges from
o.4 to r.t cm.

All these observations indicate that the unifacial
denticulates exhibit a greater degree of reduction com-
pared to the scrapers and points, and at the same time,
have significant similarities to the scrapers and points
in their shape and secondary treatment. Therefore, it
is reasonable to suggest that most, if not all, denticu-
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lates (especially convergent ones) are, in fact, a result
of multiple rejuvenations of unifacial scrapers and
points. This is a process similar to that described in the
production of Quina retouch (Lenoir 1986). Hence, it
is assumed that denticulates, as a purposeful tool rype,
did not exist in the Buran-Kava III Laver B toolkit.

NOTCHES

Among the notches, I are complete and r is broken. All
are obverse, simple lateral dorsd. The one on a broken
blank is on a medial flake fragment with a truncated-
faceted edge, suggesting it may have originally been a
more complex tool. All are formed by retouch: r scalar,
r sub-parallel, z stepped, t semi-steep, and 1 steep. No
Clactonian notches were noted. Two notches were
made on chips, r on a blade, and r on a blade or fake
fragment. The complete specimens have highly vari-
able metrics: r.8 to 4.8 cm in length, r.4 to 3.1 in width,
and o.6 to r.J cm in thickness.

PERFORATORS

Perforators are rare (3 items) but typologically inter-
esting. In contrast to the usual Middle Paleolithic
perforators with small and isolated pointed tips, these
have retouch well down each side of the perforating
point onto the blank and no difference in retouch qual-
ity between the tip and other retouched edges. Thus,
these possibly are examples of a last rejuvenation stage
for unifacial scrapers and points when the tips of these
pieces were resharpened, forming a very pronounced
and protruding perforator-like tip. Accordinglp the
presence of intentiondly manufactured perforators
here is doubtful. It is also worth noting that some
Middle Paleolithic industries with numerous unifacial
convergent scrapers and points are also characterized
by perforators, interpreted as rejuvenated points and
scrapers. For example, see the perforators of subrypes

14a and )4d for the Zagros Mousterian industry of
layer D at Shanidar Cave (Iraq) (Solecki and Solecki
1991:26-127, Fig. 4.8: a-c, h).

Each perforator is different: there is one that is sub-
triangular with a thinned terminal end (Figure 9-ro: r),
one that is trapezoidal with a truncated-faceted base
(Figure 9-roi 3), and one that is elongated trapezoidal
elongated with a natural back (Figure 9-ro: z).'Ihe
retouch rypes and angles for the combined retouched
edges are scalar and stepped (5oolo each), semi-steep
(z5"lo), and steep (zsv").The perforators are i.9, 2.7,
and 2.1 cm long; z.o, z.z, and 2.7 cm wide; and o.8,
t,z. o.6 cm thick.

ENDSCRAPERS

One endscraper is complete (Figure 9-ro; i), the other
broken. These are obversely retouched, canted end-
scrapers on fakes with short, transverse proportions:
z.o and z.r cmlong, 1.4 and 3.o cm wide, and o.4 and
o.9 cm thick. Each of these has an endscraper-like,

rounded, and rather narrow retouched edge situated
along one of the lateral edges and, moreover, the
edge is directly adjacent to the distal end that is also
retouched. Thus, both specimens could have been
classified as semi-trapezoidal scrapers. The presence
of the endscraper-like convex and narrow retouched
edge, nwertheless, permits us to call them arypical
endscrapers.

BURINS

There were only z burins, both on fake fragments,
which had clear burin spall scars. Both are rypologi-
cally angle burins. These items, most likely, are not
genuine burins. One of them (Figure 9-9: 8), without
taking into consideration the single-edged burinlike
facet, is a unifacial double convex, bi-truncated-fac-
eted scraper with stepped and semi-steep retouch and
a scalar and fat retouch. In this case, the burin facet
probably resulted from an unsuccessful removal of one
of the truncated-facedng scars struck from the blanks
distal end. The other piece has two burinJike facets
removed from rhe fake's distal breakage, but these
facets removed no more than one-third of the whole
length of the fake's lateral edge and the remaining two-
thirds of its edge has stepped and semi-steep retouch.
This suggests the possibly of a simple convex scraper
with an unsuccessful attempt of additional thinning
from the distal end. On the other hand, typologically,
both are burins, although probably not purposeful.

In sum, although there are rypologically clear
Upper Paleolithic tool rypes (perforators, endscrapers,
burins) in this toolkit, they are proportionately rare
among the unifacial tools (2.6o/o). More importantly,
there are no serious morphological grounds to suggest
the presence of purposefully and repetitively-made
Upper Paleolithic tool types here. As discussed above,
they resulted most likely from different variations of
unifacial scraper and point secondary treatment and
reiuvenation.

RETOUCHED PIECES

Retouched pieces account for a significant propor-
tion (z4.4oto) of all tools (Thble g-). f}'ey are divided
between those with regular, continuous, or partial
retouch on one or more edges and those where the
retouch is irregular and discontinuous. The latter most
probably are from usewear, rather than purposeful
retouch, although even those with continuous retouch
could have been formed by use. Marginally retouched
pieces are evenly split between whole blanks (31) and
broken blanks (z) and this pattern pertains as well
to the irregularly retouched pieces (33 whole and z9
broken). 

'!V'ith 
the exception of three examples, all

retouch is obverse, although one piece has alternate
retouch and another has a thinned base.

For the marginally retouched pieces, 29 are on
fakes, 4 are on blades, and 14 are on chips, while for 13



the blank is either unknown or questionable. For the
irregularly retouched pieces 43 are on fakes, , are on
blades, 9 are on chips, while 7 are on unidendfiable
blank fragments. \7hen the complete blank sample is
considered, JJ.ro/o are transverse-wider than they are
long (Thble 9-t). This is certainly related to the high
percentage of blanks that came from bifacial shaping
and thinning(+g.zv').

Using a scraper construct, the majoriry of margin-
ally and irregularly retouched pieces (6r.50lo) have only
one modified lateral edge, zz.ro/o have a single modi-
fied transverse edge, 8.2o/o are bilaterally retouched,
andS.zo/o have bilateral converging retouch.

RBroucrrso Prrcss w'rtH Ianecuren REToucH The
completeness and position of the retouch for all
retouched pieces with irregular retouch are:
. lateral partial, - y
. distal partial - 7 (r with thinned base, Figure 9-rot 4)
. lateral continuous - r
. proximal partial - r
. bilateral partial - 5
' bilateral alternate - r
. distal partial - r
. distal and lateral paftial - l
. ventral lateral continuous - z.

Given the number of converging examples and the
parallel between scraper forms and the continuously
retouched forms, it is possible these represent initial
stages of unifacial tool formation.
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distal and lateral ventral discontinuous - r
sub-trapezoidal elongated $ edge$ continuous - I
bilateral continuous - z (r is denticulated)
bilateral alternate continuous - r
sub-triangular alternate continuous - r
bilateral ventral continuous - r (denticulated)
lateral ventral continuous - r.

ffi
@
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Figure 9-ro-Buran-Kaya lll Layer B unifacial tools (r, z, :, s) and retouched pieces (4, 6,7): r3-perforators; 4-retouched piece
with dorsaf distal irregular partial retouch and thinned base; 5-atypical end-scraper; 6-7-specially transversally fragmented
retouched pieces with dorsal lateral marginal retouch. ltems z, 3, 5 from Level Br; items r, 4,6,7 from Level B.
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RBroucneo Prscps wrrrr MencrNer Rsrouctr
position and completeness of the retouch
retouched pieces with marginal retouch are:
' lateral continuous - 3o (Figure 9-ro: 6, 7)
. lareral ventral continuous - r
. lateral discontinuous - y
. lateral and distal continuous - z
. lateral and distal discontinuous - z
' distal continuous - 8
. distal discontinuous - a

The
for all

D
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Bifucial Tbok
Classification of all 7 bifaciil. tools according to the
different tool groups (preforms, points, scrapers, den-
ticulates) is presented in Thble 9-3.

Among rhe bifacial tools there are z8 points (59.6vo),

9 scrapers (r9.ro/o), two denriculates (4.7oto), and 8 pre-
forms (r7.oolo). In addition, there are z6 fragments of
bifacial tools that are too small and incomplete to
permit classification into recognized types, so they
have been classified as point/scrapers (Table S-l).The
bifacial tools differ significantly from the unifacial
tools: there are almost twice as many scrapers as points.
Anorher difference is that there is a higher ratio of bro-
ken to complete bifacial tools (z.z : r) than is the case
for unifacial tools (o.9 : r). A possible explanation for
this will be discussed below after the description of
the samples. Of all z3 complete pieces, the origind
blank form could be recognized on only 4 (z flakes
and z plaquettes), because most had surfaces exten-
sively covered by numerous preparation and retouch
scars.

BIFACIAL PREFORMS

The one complete example of a bifacial preform (Figure

9-t: 7), on heavily patinated fint, is 4.4 cm long, 3.5
cm wide, and 16 cm thick. It was widently broken
longitudinally but then reutilized by some secondary
treatment. Its blank form is unidentifiable. Although
it has some primary cortex on one surface, it is uncer-
tain whether it was a plaguette or a primary fake.
Its treatment in a probable plano-convex technique
permits its classification as a bifacial preform with
clear analogies to different Crimean Micoquian facies
(e.g., Marks er il.. t996).-Ihe 7 fragments include z on
plaquettes, but most have only rough shaping scars'
indicating breakage during early stages of reduction.

BIFACIAL POINTS

The complete bifacial points include z on fakes. The
other 9 are too completely covered with large shaping
and retouch fake scars to distinguish whether they
were made on fake or plaquette blanla. All were
produced by a plano-convex reduction technique. By
shape and secondary treatment, they are:
' leaf-shaped - r
. leaf-shaped, truncated-faceted base - r (Figure 9-Ir:

. sub-leaf-shaped - r (Figure 9-l:. z)

. semi-leaf-shaped (reutilized) - 3 (Figure 9-:n 7)

. rrapezoidal elongated - r (Figure 9-n: 5)

. trapezoidal elongated, alternate - r

. sub-trapezoidal elongated (reutilized) - r
' semi-crescent, thinned and concave (notched) base
- r (Figure 9-u 4)

. semi-crescent, alternate (reutilized) - r (Figure 9-rr:
6)

. unidentifiable (distal parts and tips) - 17 (Figure

9-tzt z, 9).
Various leaf-shaped points account for just over half

of the sample (Thble 9-6). These are recognized, when
whole, by being symmetrical and almost perfectly
leaf-shaped. On the other hand, such points tend
to be medially broken and when the broken part is
reutilized/rejuvenated with fine retouch, the resuldng
shape becomes semi-leaf. The only exception is the
subleaf point, which has no retouched distal end.
This relates most likely to the tool's original blank
shape and its overall delicacy. All lealshaped points
are exclusively characterized by bifacial plano-convex
technique retouch from initial shaping through final
retouching. One of the leaf-shaped points is also
notable by a clear truncated-faceted base.

Tiapezoidal elongated points are similar to leaf-
shaped ones because of their similar reduction. This
refers to both complete plano-convex reduced points
on fake blanks and to reutilized trapezoidal points.
One burned example, howwer, has a peculiar plano-
convex-alternate retouch where each of the two
converging edges was treated with the plano-convex
technique, but different sides were used for shaping
and retouching. Such an uncommon bifacial reduc-
tion technique is evidence of the piece's multiple usage
and rejuvenation, and should not be considered a spe-
cial reduction technique.

One of the semi-crescent points with bifacial,
plano-convex-alternate reduction and some medial
reutilization emphasizes the former suggestion that it

represents a long useJife. Another intact semi-crescent
point (Figure 9-:r,. 4) has considerable thinning and
a resulting basal concavity (approaching a notched
form) with a fute-like scar coming from it on a convex
surface, resembling a North American Paleo-Indian
Clovis point. These bifaciai points range in length
from 1.2 to t.t cm, in width from z.r to J.8 cm, and in
thickness from o.6 to r.l cm (Thble 9-).They average

4.ry cm long, 3.o; cm wide, and r.o3 cm thick.
Distal fragments of points range from tips no lon-

ger than r.t cm to one greater than 3.o cm (Figure 9-rz:
-z). V4rile all were formed with a plano-convex tech-
nique, two exhibir a plano-convex-alternate technique
(Figure 9-rz: 9).

BIFACIAL SCRAPERS

Bifacial scraper blanks include z on plaquettes and 7
too heavily reduced to be identifiable. The following

rypes, all produced by a plano-convex technique, are
found:
, convex (reutilized) - z (Figure 9-rz:. 8)
r coDV€X, naturally backed (reutilized) - r (Figure 9-rz:
n

. double convex, thinned base and terminal end/bi-
truncated-faceted - r
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F igureg-rz-Buran-Kayal l l  LayerBbi fac ia l  tools :1,4,5,6,8-scrapers;3,7-dent icu lates;z-point (d is ta l  par t ) ;o-point (d is ta l
tip). ftems :-s,7,g from Level Br; items 6,8 from Level B.
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T*rB9-7
Average metrics (in cm) of bifacial tool groups in Layer B of Buran-Kaya III

Preform
Single-edged scrapers
Double-edged scrapers
Convergent scrapers
Points
Denticu.lates

' semi-leaf-shaped, thinned oblique base (reutilized)
_ I

. trapezoidal elongated - z (Figure 9-rz: 4)

. sub-crescent - r (Figure 9-rz: 6)

. hook-like, alternate - r (Figure 9-r2t j).
Simple scrapers and convergent ones occur about

equally. The simple scrapers are characterized by either
a significant reudlization of a broken lateral and/or
medial section for single-edged items or a multiple
rejuvenation of the double-edged piece by transform-
ing a sub-trapezoidal scraper into a double one. This
permits the suggestion that the simple scrapers are, in
fact, initially convergent scrapers, broken pieces of
which were subsequently used as blanks for an addi-
tional simple scraper edge.

The convergent scrapers (55.6o1r), aside from a
single hook-like plano-convex-alternate form, are
comparable in shape to the bifacial points (Thble

9-6). Trapezoidal and crescent pieces, however, are
regularly and thoroughly retouched by both rough
treatment (forming the plano surface) and retouch
(the convex surface). On the other hand, leaf-shaped
and hooklike scrapers are different. The leaf-shaped
specimen was broken and then reutilized, resulting
in an accidental semi-leaf shape. The hookJike piece
has both good secondary retouch, as well as a rounded
base formed by an alternate plano-convex technique.
This shift in technique indicates multiple usage and/or
rejuvenation.

Thus, it is possible to see the same general character-
istics for the bifaciai scrapers as for the bifacial points
and it is probable that some would have been points
had they not been broken and then rejuvenated.
Measurements of the bifacial scrapers are as follows:
length = ).j to 4.9 cm (mean = 3.99 cm); width = z.l
to 4.o cm (mean = 2.96 cm); and thickness = o.9 to
r.t cm (mean = r.16 cm). The somewhat smaller length
and width values of the scrapers as compared to the
points (Table 9-7), again, suggest that some were
merely rej uvenation points.

BIFACIAL DENTICULATES

\fhile it is quite unusual to classi$' bifacial tools as
denticulates in Middle Paleolithic assemblases, distin-

Tians u e rs al i tems ( olo )

) 1 . 3

9 . r
to.o

guishing heavily denticulated plano-convex tools in a
toolkit will most likely help define some peculiarities
of secondary treatment and rejuvenation performed
on bifacial rools, ar least in this assemblage. These den-
ticulates are trapezoidal plano-convex specimens. They
are on unidentifiable blanla (Figure 9-rz: j, 7), j.o and
z.o cm long, 2.8 and 3.2 cm wide, o.9 and r.o cm thick.
The first piece is trapezoidal elongated, although the
elongation is more related to our subjective judgment
about tool orientation than any knowledge of actual
use orientation. These dendculates are interesting in
that their lengths and widths are smaller than most
of the bifacial points and scrapers. This suggests they
under went greater rejuvenation. Accordingly, the den-
ticulated edges are interpreted to be final preparation
attempts for further reduction that was not realized
and therefore, the denticulation was preserved. The
thickness of these pieces is about r.o cm, basically cor-
responding to the usual thickness for all bifacial tools
in this assemblage. Metrical parameters are best seen
through mean dimensions-3.9; cm long, j.oj cm
wide, r.o9 cm thick-as there are no large differences
between the particular tool groups here (Thble 9-7).

In summary the high proportional occurrence of
fragmentary bifacial tools, with denticulations, with
thinning, etc., all point to intensive bifacial tool
production but, more importantly, to extensive and
intensive tool reformations and reiuvenation.

Spncrrrc  Vesrr  FRoM Toor,  RnluvnNarroN

Aside from the oft noted presence of bifacial shaping
and thinning elements as tool blanks, in terms of
tool treatment waste, the assemblage is distinctive in
its numerous re.iuvenation products from the tips of
unifacial and bifacial convergent tools (see Thble 9-r):
r34 examples (o.8olo of the whole assemblage). These
rejuvenation pieces serve as very clear indications
of multiple on-site resharpening of retouched edges
from both unifacial and bifacial convergent scrapers
and more often, from points. They serve as evidence
for the transformatio.r of .on,r.re.nt tool shapes dur-
ing rejuvenation.
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This peculiar tool rejuvenation waste is usually a
chip with a maximum width and length less than 3
cm. It is morphologically characterized by an expand-
ing shape, most predominantly transverse, and almost
always rhomboidal, where one of two transversal
terminations is represented by a retouched pointed
tool tip, while the second tranwerse termination does
not bear any retouch. Unifacial tool tips have retouch
only on the dorsal surface of one of two triangular
tranwerse terminations (Figure 9-rJt r, 3, 4, 8),whiIe
bifacial rejuvenation pieces have rough scars and
retouch scars on both ventral and dorsal surfaces of
one of the two triangular terminations (Figure 9-r)i 2,

9, n).'Ihere are virtually twice as many examples from
unifacial tools as from bifacial ones. Yet, the extremely
small size of some of these makes them difficult to
recognize, so this ratio may not be meaningful. It is
also important to note that these specific rejuvenation
pieces of both unifacial and bifacial convergent tool
tips are not chips derived from intentional removal
of the tips. Rather, they are real chips from resharp-
ening edges adjacent to tips, resulting from strong
blows, instead of a detachment of a tiny portion of a
retouched edge.

As a rule, pieces derived from different secondary
treatment and/or rejuvenation of unifacial and bifa-
cial tools in European Lower and Middle Paleolithic
assemblages, are usually, if at all, published as bifa-
cial shaping and thinning fakes-e.g., the French
Acheulian (Bordes ry6r: frg. \ 6 for Cagny); the
Mousterian of Acheulian tradition, rype A (Bordes

ry6;: fig. r, 8; Bordes ry72: fig. 26, r-4 for Pech deI'A21.
I, layer 4); the Central European Micoquian (Vetzel

and Bosinski ry69: Tafel t6, 6, 9 for complex IIIa of
Boclstein cave; Mania and Toepfer ryTyTafel 22, r-rj;
Thfel 3r, 3 for complex A of Konigsaue; Richter 1997:
Thfel zo, 8-9 for G-complex of Sesselfelsgrotte). On
the other hand, specific rejuvenation pieces from bifa-
cial and unifacial convergent tool tips are either not
defined at all or very rarely illustrated in publications,
e.g., the German Micoquian ('Wetzel and Bosinski
rg6gtTafel r8, ro-r2, r4-ry;Tafel 19, 2, g; Mania and
Toepfer ry77:Tafel29, 4; Richter 1997:Tafel rc2, 6),
as well as the Zagros-like Mousterian industry of
Erevanskaya Cave in Armenia (Eritsyan t97z: Fig. t4,
15, 16). The scarcity of identification of these specific
tool resharpening waste products is mainly due to
their being either simply included into a common

Figure 9-r3-Buran-Kaya lll Layer B specific waste from the rejuvenation of tools: t 3, +, 8-r{uvenation pieces of unifacial
convergent rools' rips; a g ro-rejuvenation pieces of bifacial convergent tools' tips; 5, lz-peculiar retouch chips on tools' lateral
edges fine resharpening 6,7-"lanus/Kombewa" chips on unifacial tools' basal ventral thinnings; rr-peculiar retouch chips on
tool! lateral edges radical resharpening. All items from Level Br.



category of retouched pieces, with no special atten-
tion paid to them (e.g., as was done for the level r
assemblage of Starosele, western Crimea, e.g., Marfts
and Monigal 1998) or as a surprising classification as

"fragments of different tool terminal parts" as was done
by V. N. Stepanchuk for the Ak-Kaya and Kiik-Koba
facies of the Crimean Micoquian (e. g., Stepanchuk
zooz: table )OC(X for Prolom-I rockshelter, easrern
Crimea). At the same time, the pauciry of these items
in many Middle Paleolithic assemblages could be
explained by a lack of significant tool rejuvenation on
site, so their recognition is important.

Crrrppecn

Thking into consideration the specific waste from
tool rejuvenation, the large numbers of chips need
to be discussed, bearing in mind their origins: from
core reduction, tool shaping, or from rejuvenation/
resharpening episodes, both unifacial and bifacial
(Figures 9-4: j;9-5: j, 4, to;9-6: t, 8, rz;9-7: ro;9-8 6,
8;9-t3: t, 6, 7, rr, n) . At first sight, the subdivision of
chippage (all pieces less than J.o cm in greatest dimen-
sion) into two general categories of normal chips
and by-products of bifacial shaping/thinning pieces
used for Crimean Middle Paleolithic studies (Chabai

and Demidenko r998:4o) seems simple. The main
morphological features of the bifacial rejuvenation/
resharpening chips, such as lipped platforms with
abrasion and acute angles, proximally originating

Thking into consideration all the above data, it is
clear that a primary feature of the Buran-Kaya III
Layer B lithic assemblage is the extreme exhaustion
of all products of primary and secondary reduction
through multiple re-preparations and rejuvenation/
resharpening. Such a high degree of reduction was
caused by both the considerable distance of the
rockshelter from high quality fint sources and a high
intensiry of occupation. These nvo factors are respon-
sible for the observed characteristics of each artifact
category as summarized below.

The 6nai stages of primary faking is, at best, seen
on small-sized cores, reflecting opportunistic fak-
ing with the removal of only one or two fakes from
very exhausted striking platforms and faking sur-
faces. From a purely rypological approach, it is also
important to note the absence of pre-cores, the use of
parallel flattened and transverse cores without supple-
mentary lateral platforms, and the paucity of radial
and discoidal cores. Thus, both the primary faking

Major Technological and Typological Tiends and

General Patterns of Raw Material Exploitation
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small dorsal scars, generally incurvate and twisted
profiles, and thin bodies work quite well for pieces
over j.o cm in length. On the other hand, for pieces
less than r.t cm, there are a number of morphological
problems. These smallest items are often characterized
by an ambiguous condition (complete or broken),
poorly definable dorsal scar patterns (as, for exam-
ple, traces of platform abrasion-a consequence of
retouching and resharpening tools) that cannot be
distinguished from actual dorsal scars of previously
removed pieces, and tiny platforms where the charac-
teristics are unclear. Thus, for these smallest items, one
can only de6ne some small rejuvenation by-products
of unifacial and bifacial convergent tool tips (Figure

9-r)i L 2, 3, 4, 8, 9, n), and the rare Janus/Kombewa
chips from ventral basal thinning of unifacial tools
(Figure 9-r1:6,2 see also Demidenko zooo: fig. 8:7).

It was decided, therefore, to subdivide the ry,466
chips into two subgroups by size: under r.5 cm (68.9't')
and r.s-2.9 cm (3r.rolo). This considerable numerical
difference between the subgroups points to a domi-
nance of intensive tool maintenance. This view is
reinforced when the sample of the smallest chips
(66.9v') is considered with all other debitage. Both the
number of chips and their variety indicate intensive
reutilization and rejuvenation of bifacial and unifacial
tools. Therefore, the most likely secondary reduction
processes were characterized by a transformation of
many simple and transverse scrapers into convergent
scrapers and points.

methods and the overall reduction pattern of cores
produced generally small fakes. The complete fakes
with no secondary treatment have mean dimensions
of less than 3 cm (2.8r cm long, 2.89 cm wide) with
only 5.1olo being longer than J.o cm and 7.rolo wider
than 3.o cm. There is a prevalence of transverse flakes

3l.g"t"). The blade index (Ilam) within the debitage is
only rp/o. Adding blanks for unifacial tools (4.3ozo) and
retouched pieces (5.8olo), the assemblage! real blade
index is even lower (9.v'). All the morphological and
metric data indicate the absence of a separate blade
production strategy. Rather, they were struck from
the same cores as the fakes were. This is confirmed by
their faceting indices, which are fully comparable with
the flake faceting indices: IF = 4o. j and 34.6,IFs = r3.7
and r5.4 for fakes and blades, respectively.

At the same time, cores were not the exclusive source
of all debitage and blanks in the assemblage. As clearly
seen by the morphological features of platforms (lip-
ping, angle, abrasion caused by a soft hammer flaking),
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it is certain that a large number of blanla/debitage
were detached during initial bifacial tool formation
and shaping, as well as during rejuvenation. Vhile
the acrual percentages are not high (z9.1oto of the fake
debirage, r1.8o/o of the blade debitage, 25.4o/o of the
unifacial tools, and 49.2o/o of the retouched pieces),
the technique of reduction needs to be considered.
This technique is traditional for European Micoquian
bifaces and results in a plano-convex cross-section
(e.g., Bosinsl<try67; Bo€da ry95).It consists of a series
of operational steps on a blank-usually a fake or a
plaquette. First, there is a detachment of relatively
large fakes and some chips from the blank's ventral
surface (technologically, the plano surface) and sec-
ond, an intensive formation of the convex surface of
the blankt dorsal surhce by the removal of differently-
sized flakes, chips, and perhaps some blades (Chabai

and Demidenko r998:yo). As a result, the number of
removals struck from the dorsal surface of these bifa-
cial tools is much greater than the number of removals
from the ventral plano surface, minimally with a ratio
of +-S: r. Thus, the percentage of all debitage derived
from the plano surface ofbifacial tools does not exceed
zo to zjo/o of all by-products detached during forma-
tion, shaping, and rejuvenation. The by-products
from the plano surface lack morphological character-
istics associated with bifacial reduction/rejuvenation.
In those rare cases where such removals were refitted
onto the plano surfaces of bifacial plano-convex tools
(Demidenko and Usik ry91: fig. z.z, r99it fig. z.z),
they have no characteristic features ofbifacial produc-
tion by-products such as platform lipping, angle, and
abrasion, and they are generally fat in profile. They
could come from any rype of reduction. This means
that of dl large removals (> 3 cm) from bifacial plano-
convex tools, it is theoretically possible to define only
about 75-8oolo as originating from the convex surface
treatment. Moreover, experimental replication of
five Bridsh Upper Acheulian handaxes (Bradley and
Sampson 1986), using a hard hammer mode and a
quartzite hammerstone application, showed that only
2)o/o in this wholly bifacial waste sample could be so
classified (!). These data came from a rypical Acheulian
biconvex reduction technique that, by definition,
should permit a greater number of recognizable bifa-
cial fakes than would be the case in plano-convex
reduction. Thus, the bifacial thinning fakes in the
Buran-Kaya III Layer B debitage are of importance
in a quantitative sense. Taking into account the many
regular fakes and blades (the waste products of any
finr reduction), it may be supposed that the debitage
is actually equally divided berween products of core
reduction and of bifacial tool production.

Almost half of the blanla that would subsequently
become retouched pieces were produced during biface
tool shaping and reshaping (49.zolo), which is very
important in this context. Since perhaps no retouched

piece was brought into the rockshelter already
retouched, all these pieces were used as initial tools,
with all subsequent reduction carried out on-site. On
the other hand. it is also obvious that some unifacial
tools were brought into the rockshelter and there-
fore, the proportion of bifacial tool reduction blanks
among unifacial rcols (25.4o/o) does not reflect their
true role within the total debitage sample produced
at the site. Thus, it would not be an exaggeration to
claim that the by-products of bifacial tool production
were dominant, in comparison to blanks produced
from cores.

The above suggestions can be elucidated using a
series of ratios for different combinations of artifact
classes (Thble q-S). The ratio of debitage + unifacial
tools + retouched pieces to cores + identifiable bifacial
tools (r8.7 : r) seems most realistic, given the small size
of all cores and plaquettes, the reduction of which pro-
duced many larger chips, not to mention tiny chips.
The ratio between these chips and debitage (includ-

ing unifacial tools and retouched pieces) is 5.3 : r. It
is also worth noting the four other ratios involving
these larger chips (r.5- 2.9 cm) shown in Thble 9-8,
which confirm that there was a great deal of reduc-
tion going on at the site. Thus, there are a number of
factors pointing to a very significant intensiry of fint
reduction, seen through both primary reduction of
cores/plaquettes and of bifacial pieces. This conclu-
sion is further strenghened by additional information
on tool production and rejuvenadon.

Considering the importance of chips to the under-
standing of the assemblage, it cannot be forgotten that
the vast majority small-sized chips (< r.5 cm) were
recovered during both excavation and double screen-
ing of sediments but not from fotation that would
have significantly increased the sample of pieces less
than r.o cm. Of course, while many of these chips
were rhe result of primary faking, it seems apparent
that more than half were the result of tool production
and rejuvenation.

The high incidence of broken tools-both bifacial
and unifacial-is also important here; these data have
been presented in previous sections by tool classes.
The significant proportions of broken tools within all
classes strongly indicate a high intensity of utilization
and rejuvenation.

In addition, an important indicator of very inten-
sive on-site tool rejuvenation and resharpening is the
Iarge number of rejuvenation products of unifacial
and bifacial convergent tools compared to the actual
number of convergent unifacial and bifacial tools
(Thble 9-8). There are r.6 unifacial products per uni-
facial convergent tool and o.5 products per bifacial
convergent tool.'We should not confuse this with any
change in tool rype. Rather, these products testiry to
the resharpening of already existent convergent tools.
The intensive multiple reduction and re-preparation/
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TesLE 9-8

Lithic variability in Layer B of Buran-Kaya III

Debitage : objects of primary flaking processes rz.o i r

Debitage : core-like pieces 2r.r : r

Debitage : objects of primary faking processes + identifiable bifacial tools 6.8 : r

Debitage : corelike pieces + identifiable bifacial tools 9.r i r

Debitage + unifacial tools + retouched pieces : objects ofprimary faking Processes 24.8 : r

Debitage + unifacial tools + retouched pieces : core-like pieces 41.6 : r

Debitage + unifacial tools + retouched pieces : objects ofprimary faking processes + identifiable bifacial tools r4.r i r

Debitage + unifacial tools + retouched pieces : corelike pieces + identifiable bifacid tools t8.7 : r

Unifacial tools + retouched pieces : core-like pieces 22.5 i I

Unifacial tools + retouched pieces : objects ofprimary flaking processes rz.8 : r

Unifacid tools + retouched pieces : debitage r.r : r

Unifacial tools : bifacial tools 4.8 : r

Unifacial + bifacid tools : retouched pieces 3.5 i r

Unifacial tools : retouched pieces 2.9 : r

Unifacial tools (complete) : unifacial tools (fragments) r.r : r

Unifacial tools (complete) : unifacial tools (tiny fragments) r.9 : r

Retouched pieces (complete) : retouched pieces (fragments) r.r : r

Bifacial tools (complete) : bifacid tools (fragments) o't : r

Bifacial tools (complete) : bifacial tools (tiny fragments) o.8 : r

Unifacial convergent tools : rejuvenation pieces ofunifacial convergent tools'tips r.6: t

Bifacial convergent tools : rejuvenation pieces ofbifacial convergent tools' tips o't : r

Chips (< r.5 cm) : chips (> r.5-2.9 cm) 2.2 : 7

Chips (> r.5-2.9 cm) : debitage ro.8 : r

Chips (> r.5-2.9 cm) + debitage + unifacial tools + retouched pieces : objects of primary faking processes rr4.9 i r

Chips(> r.5-z.9cm) +debitage+unifacialtools+retouchedpieces:core-l ikepieces zTi.oir

Chips (> r.5-2.9 cm) + debitage + unifacial tools + retouched pieces : ob.iects of primary faking processes + ident. bifacial tools 88.2 : r

Chips (> r.y-2.9 cm) + debitage + unifacial tools + retouched pieces : corelike pieces + identifiable bifacial tools rr7.o i 1

resharpening/reutilizadon of tools is also evident by
the high number of all convergent tools (scrapers and
points). This has long been recognized as a defining

rypological characteristic of the Kiik-Koba facies of
the Crimean Micoquian (e.g., Gladilin r97r; 1976).
Beyond this general observation, the structure of the
tool assemblage is also informative.

Considering the three tools groups-simple uni-
facial tools, convergent unifacial tools, and bifacial
tools-proposed by Chabai and Marks (1998) and
Chabai et al. (zooo) as one way of making compari-
sons among the facies of the Crimean Micoquian, the
true dominance of convergent unifacial tools (yr.zolo),

over simple unifacial tools (J8olo) and bifacial tools
(ro.8oz") is clear in Buran-Kaya III Layer B. This domi-
nance is even greater, if all broken but possible simple
forms are included: rising to 60.50/o,.

The internal structure of unifacial scrapers can
be viewed by their total numbers of complete and
fragments versus only complete scrapers (Thble

9-1): simple = Jo.\o/o and 26.80/0, transverse = 2o.ro/o
and z4.ro/o, double = 9.8o/o and 1.7o/o, and conver-
gent = 19.60/o and 4j.4Vo. These percentage indicate
that there is a prevalence of simple scraper types
(simple, transverse, and double ones) over convergent

rypes, although their interrelations are not great at all:
r.y : r and r.2 : r, respectively for the entire sample and
for only complete items.

The proportional dominance among unifacial tools
of points over convergent scrapers (16.+,/, to 4j.6o/o)
is as srikingly similar as it is between simple and
convergenr unifacial scrapers (6o.4olo ro lg.6010). This
rypological nuance, taken together with the known
abundance of rejuvenation products of unifacial con-
vergent tool tips, testifies to multiple and intensive
reiuvenation of unifacial tools in general, and at the
same time, to the constant resharpening and retouch-
ing of various convergendy-shaped/reshaped tools.
These two convergent unifacial tool types may also
be compared on the basis of shape. The convergent
unifacial scrapers (Thble 9-6) have a prevalence of
trapezoidal shapes (S9.rolo), with a moderate number
of triangular (r8.4ozo) and crescent G+.lol") forms, but
few leaf-shaped (4.rozo), rectangular (zolo), or ovoid
(zo/o) forms. Unifacial poinrs (Thble 9-6), on the other
hand, have quite different shape distributions: trap-
ezoidal (l+.5"t") and leaf-shaped (z7.6ot') pieces prevail,
while triangular (r3.8olo), crescent (rz.ro/o), and hook-
like (ro.3"2") shapes occur in moderate numbers, and
lateral (t.7oh)is quite rare. It is evident that the shift in
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shapes from scrapers to points was at the expense of
the trapezoidal forms of scrapers and their reincarna-
tion as leaf-shaped and hook-like points.

Beyond the mere rype-level comparisons, there is a
possible relationship between retouch types and angles
(Thble g-+).The associations are not always obvious,
but they are real: sub-parallel retouch is always rare,
sometimes absent, but can be seen as occurring in
three clusters: r2.r-r3.8o/o for simple and transverse
scrapers, 8.5-9olo for convergenr scrapers and points,
and 3.P/o for double scrapers. On the other hand, sca-
lar retouch dominates, although not evenly across each
subclass: 72.4-87.5oh for simple, transverse, and dou-
ble scrapers; 64.4-6r.8oto for convergent scrapers and
points, and 46.7-5o0lo for denticulates and perforators.
Stepped retouch also has three clusters; 9.t-r1.8o/o for
simple, transverse, and double scrapers; z/.r-z).zo/o
for convergent scrapers and points; and 1o-53.3o/o for
denticulates and perforators. Thus, the three repeti-
tive numerical clustering for each retouch type across
these seven tool groups permits a number of conclu-
sions about the sequence of unifacial tool reduction
in the Buran-Kaya III Layer B assemblage. There is an
obvious gradual trend through multiple reductions/
rejuvenations from simple/tranwerse/double scrapers
to convergent scrapers and points, and subsequently,
to denticulates and perforators. Through this reduc-
tion stream, scalar retouch continuously decreases,
from 87.5o/o and 46.70/o. A similar decrease is seen
in sub-parallel retouch, but in a different statistical
range: from r3.8o/o for simple scrapers until its com-
plete absence for denticulates and perforators. On the
other hand, there is an increase in stepped retouch
from 9.ro/o to J).Jo/o. Thus, the shifting percentages
of retouch rypes indicate an increasing level of reduc-
tion, beginning with the initial and simple tool forms
(simple, transverse, and double scrapers) to conver-
gent tool forms (convergent scrapers and points) to
radically and heavily treated tool forms (denticulates

and perforators).
This reduction srream is further confirmed by the

retouch angle data for unifacial tools (Thble 9-4). Flat
retouch angle distribution can be observed through
three numerical clusters: 4r.4 and Jo.oo/o for simple
and double scrapers (although ransverse scrapers
account for only 2{.2o/o, this percentage is higher
than the remaining five groups), r8.r and zr.zo/o for
convergent scrapers and points, with the third and
numerically lowest cluster represented 6y 6.7oto for
denticulates (this is a single occurrence among all ry
edges and does not include perforators, which dis-
played no fat retouch. Semi-steep retouch angles also
display three clusters: 68.7 and 57.to/o for convergent
scrapers and points; 48.y and {r.{o/o for simple and
rransverse scrapers; and z8.r-z5o/o for double scrapers,
denticulates, and perforators. Steep retouch angles
display an exponential increase from the medial clus-

ter of t7.1-27 ]o/o for simple, double, transverse and
convergent scrapers to 66,6-750/" for denticulates and
perforators. The third, lowest cluster among the steep
retouch angles is tl.zo/o for points-since, by defini-
tion, points do not have steeply retouched edges.

Summing up the retouch angle data, it is possible
to argue that denticulates and perforators in Layer B
are at the extreme end of a sequence displaying wer-
increasing reduction intensiry: about three out of four
edges on these tools have steep retouch. Convergent
scrapers and points fall into the intermediate cluster,
and the simple scrapers/transverse scrapers/retouched
pieces have, on average, the fattest retouch. Thus,
retouch types and retouch angles indicate a reduction
sequence for unifacial tools from simple tool types
(simple, transverse, and double scrapers) to convergent
types (convergent scrapers, poinm) that, in some cases,
are reduced further into denticulates and perforators.

The metric data also confirm this postulated reduc-
tion sequence for the seven unifacial tool groups
(Thble S-l). On the most general level, considering
only complete items, there are no significant differ-
ences between the mean length and width data for all
tool groups, retouched pieces, and unretouched fakes.
Each of these groups is quite small, with dimensional
means under 3.5 cm. The only exception among
all subgroups is that which should be elongated*
blades-also have a small mean length: only y6z cm.
The mean length and width for the combined sample
of all complete unifacial tools is 2.98 cm and 3.oo cm,
respectively. A closer look, however, at mean dimen-
sional parameters for all seven tool groups, retouched
pieces, and fakes permits the following observations.

Retouched pieces and fakes have, strikingly, the
sarne average lengths: 2.8r cm and z.8o cm, respec-
tively. On the other hand, there are obvious length
deviations among the tool groups. For simple and
convergent scrapers, points, and perforators, the
average lengths are larger than for the retouched
pieces and unretouched flakes (Table 9-5 plus previ-
ous descriptions). The other tool groups (which have
smaller sample sizes), are on average shorter: den-
ticulates = 2.6 cm, double scrapers = z.6z cm, and
rransverse scrapers = 2.47 cm. No other objective
explanations could be used to explain these differences
than those related to reduction, and to general tool
blank proportions. The smallest average lengths of the
transverse scrapers and denticulates may testi$t to a
considerable secondary distal treatment that decreased
their overall length, although the prevalence ofblanks
with transverse proportions among these tools (69.zoto
and 85.7o/o, respectively) makes blank selection a more
cogent explanation here. Also, by definition, double
scraper length does not depend upon any distal
retouch, so length may have been primarily deter-
mined by blank selection. Convergent scrapers, points,
and perforators have the largest average lengths and, as



the most reduced tool groups (see above), may refect
a selection of the largest blanks for their continuous
and multiple reductions. This, however, did not lead
to very significant length diminution, in comparison
to other unifacial tool groups. On the orher hand, the
Iarger than j cm average length for simple scrapers
may also point to a minimum length for further uni-
facial tool reduction.

The mean widths for retouched pieces and fakes
are z.7j cm and 2.89 cm. Not one of the unifacial tool
groups has an average width between these parameters.
The average widths oftransverse and convergent scrap-
ers, points, and denticulates exceed 3 cm (Table 9-y).
The other tool groups have smaller average widths.
Among the former, there is a notable presence of con-
vergent scrapers and points because these tool groups
have the largest average lengths and widths.

Tirrning to those tool groups with the smallest aver-
age widths, they are characterized by low percentages
of transverse fakes-from zto/o to 4t.4o/o (Ta6le 94.
Regarding the presence of transverse flakes, it is worth
noting that unretouched fakes and retouched pieces
have about the same proportion (SJ.golo and 51.ro/o,
respectively), as do convergent scraPers and points
(51.toto and Joolo, respectively). This can only mean
a very significant reduction of convergent scrapers
and points, with multiple rejuvenations of all their
retouched edges.

From the average lengths and widths for the unifa-
cial tool groups, retouched pieces, and unretouched
fakes, some conclusions may be reached. Convergent
scrapers and points are characterized by the largest
blanks, which after their formation and rejuvenation
were sdll greater in average length and width than
unretouched fakes and retouched pieces. This fact is
strong evidence for a basic blank selection for a poten-
tially long "use-life" for unifacial tools. Denticulates
and perforators, the most reduced of the unifacial tool
groups, partially confirm this conclusion by their own
sizable average lengths and widths. On the other hand,
simple, transverse, and double scrapers each have
different reasons for their varying mean lengths and
widths. Simple scrapers, less than half of which are
made on transverse blanks, have no distal retouch but
do have lateral edge retouch. As a result, their mean
lengths exceed their mean widths. Thansverse scrap-
ers, with 69.2o/o on transverse blanks and hear,y distal
retouch (+8.5o/o semi-steep and 27.3o/o steep), have
greater average widths than average lengths. Double
scrapers seem to have been made opportunistically on
small blanks.

Because the thickness measurement does not
depend upon proportions, blades are included in the
present analysis (Thble 9-5). First, it is worth noting
that the average thickness for all complete unifacial
tools is o.68 cm. Retouched pieces, flakes, and blade
debitage all have comparable average thicknesses: o.55
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cm, o.56 cm, and o.49 cm, respectively. The other
tool groups fail into three cluster for average thick-
ness: simple and transverse scrapers (o.62 cm and o.6y
cm), convergent scrapers and points (o.71 cm and o.67
cm), and denticulates and perforators (o.9r cm and
o.86 cm). Double scrapers have the lowest average
thickness among all the artiftct categories (o.42 cm),
confirming the suggestion that their blanks were not
affected by any sequence oftool reduction. In fact, the
increasing order for average thickness of the other tool
groups perfectly fits into the proposed unifacial tool
reduction sequence: simple types, convergent fypes,
and denticulates and perforators. Indeed, the thick-
ness data show that the most reduced unifacial tools
(denticulates and perforators) are characterized by the
thickest blanks. Then, by average blank thickness, the
next most heavily reduced tools (convergent scrapers
and points) occupy an intermediate position for not
only thickness but length and width, as well. The
simple rypes (simple and transversal scrapers) are on
average the thinnest. Finally, it is worth remembering
that the average length and width of retouched pieces
are comparable to flakes without retouch. Therefore,
it is reasonable to conclude that the retouched pieces
are, in realiry merely ad hoc pieces used for short-
term tasks and were not the first step in the postulated
reduction sequence.

Thus, the thickness data .rery strongly confirm a
selection of large-sized blanla for continuous unifa-
cial tools shaping and reshaping, where the thickest
blanfts were the most appropriate for multiple tool
edge resharpening/rej uvenation.

Bearing in mind the obvious anomalous position
of double scrapers in the proposed sequence, it is
possible to suggest that double scrapers were not only
ad hoc but were actually jusr double simple scrapers.
Accordingly, the transformarion of simple unifacial
tools into convergent ones did not include an interme-
diate stage, where simple lateral scrapers were changed
into double scrapers and only then, into different
convergent forms. Instead, subsequent retouching
of a simple lateral or transverse scraper edge resulted
in a semi-convergent scraper or point, mainly as a
semi-trapezoidal or semi-trapezoidal elongated rype.
Recognizing this initial semi-convergent unifacial
tool rype, it is also possible to suppose its further
transformation into different varieties of trapezoidal,
Ieaf-shaped, triangular, and crescent scrapers, points,
denticulates, and perforators.

Taking into consideration the almost equal repre-
sentation of normal and transverse blanks among the
unifacial tools, as well as all their morphological and
retouch characteristics, it is possible to postulate two
general unifacial tool reduction models expressed in
three different ways.

The first reduction model for normal blanks can
follow rwo different paths. The first path progresses
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from simple straight and convex scrapers into sub-
triangular/semi-crescent scrapers and points and
then into triangular/sub-crescent and crescent/leaf-
shaped/hookJike scrapers and points. The second
path progresses from simple/tranwerse scrapers into
semi-trapezoidal elongated scrapers and points into
semi-crescent scrapers and points into sub-crescent
and crescent scrapers and points/hook-like points.

The second model is for transverse blanks' where a
single path goes from simple/transverse scrapers into
semi-trapezoidal scrapers, points, and denticulates
into sub-trapezoidal and trapezoidal/leaf-shaped
scrapers, points, denticulates, and perforators and/or
sub-crescent and crescent/triangular scrapers and
points/hookJike points.

These three trajectories sometimes paralleled one
another through a considerable size decrease for nor-
mal blanks, ending their multiple transformations as
transverse fakes and chips. It is also worth noting that
the tendency to rejuvenate/resharpen convergent tools
resulted, in a few cases, in points being transformed
into perforators. Moreover, differential thinning of
unifacial tools, with most occurring on convergent
forms, provides more evidence that these rypes were
usually heavily reduced-simple scraper tlpes = zo/o
to 3.4o/o and dendculates = oo/o, or,t one hand, and
convergent scraPers = 2o.4o/o> points = 39.7o/o, and
perforators = 66.70/o, on the other hand. A dominance
of semi-trapezoidal specimens among convergent
denticulates strengthens the already major role of
these specimens with pronounced denticulate edges
in multiple reshaping processes of unifacial scrapers
and points. All in all, of the unifacial tools, 2r.oo/ower€
differently thinned, while only four pieces had natural
backs (all simple scrapers).

The general trends of unifacial tool reduction we
have outline for Layer B of Buran-Kaya III agree with
the ideas of H.L. Dibble about Middle Paleolithic
scraper reduction:

Larger blanl<s can be subjected to more reduction...the
more reduced rypes should be thicker on average than the
lightly retouched types. Again, all scrapers should be thicker
than unretouched fakes....larger blanks are usually chosen
for retouch in the first place, and the larger of those are the
ones that can be subiected to the most reduction. Thus, it is
expected that even the heavily reduced pieces would be, on
average, somewhat larger tlan the unretouched fakes in every
dimension, since many unretouched fakes will have been too
small for retouching at all. (Dibble ry95:127, yr)

Literally, the only significant difference between the
Buran-Kaya III Layer B data and Dibblet construc-
tion of scraper reduction (single/double/convergent

and single/transverse) is the actual missing link of
double scrapers in the Buran-Kaya III operational
chains. Yet, the minor role that double scrapers play
among the unifacial tools is not a special case in the

Layer B assemblage, rather, it is a characteristic com-
mon to all facies of the Crimean Micoquian.

The analyzed unifacial tool reduction sequences with
the additional data on retouched pieces and debitage
are in accordance with those for bifacial tools. It must
be recognized, however, that samples sizes are small
and conclusions therefore tentative. There is a great
emphasis on point shaping and reshaping/reutilization
of bifacial tools. Among the complete bifacial points
(Thble 9-6), most are leaf-shaped (t4.jot), followed by
trapezoidal (zZ .jo/') and crescent (r8.zv") . On the other
hand, the fewer complete bifacial scrapers (u versus 9
items) include 4 simple examples (3 single-edged and
r double-edged) that show no evidence for complex
reduction, although they exhibit multiple reshaping
from convergent tools. The complete bifacial con-
vergent scrapers do not have any particular shape
dominance: z trapezoidal., r hook-like, r crescent, and
r leaf-shaped. \7ith the addition of their rejuvenation
and other modifications, they can be interpreted as
having long use-lives. The presence of z complete
bifacial trapezoidal denticulates and r complete and 7
broken bifacial preforms (likely to have been residues
of extensively rejuvenated points or scrapers) further
confirms multiple reshaping of the bifacial tools.

There are no significant differences among the sizes
of rhe 4 complete bifacial tools (Table 9-7) because all
tool groups with retouch (excluding preforms) contain
clear reutilized and reshaped examples. Despite their
overall exhaustion, there are still two size exfremes:
one large preform and two small denticulates. At
rhe same time, the average size of bifacial convergent
scrapers and points is indicative of their purposeful
formation and multiple rejuvenations.

Finally, characteristics such as the prevalence ofbro-
ken bifacial tools over complete ones (z.z : r); the clear
dominance of convergent pieces; frequent bifacial tool
reutilization; denticulation, thinning, and alternate
modifications of the plano-convex reduction tech-
nique; and the low ratio ofbifacial convergent tools to
their rejuvenation pieces (o.5 : l) (Thble 9-8) leave no
doubt that there was very intensive on-site production
and rejuvenation applied to bifacial tools and that this
was greater than that applied to unifacial tools.

The main reason for differences in the high intensiry
reworking of bifacial and unifacial tools is probably
caused by the different nature of their blanks*-core
derived blanks for unifacial tools and plaquettes, and
large, thick flakes for bifacial tools. If the long dis-
rance to raw material outcrops is considered, it must
be admitted that a significant portion of unifacial
and bifacial tools, as well as bifacial preforms, were
brought into the rockshelter already formed. Aside
from the presence of very high on-site rejuvenation/
resharpening levels (Table 9-8), it was necessary to
produce a considerable number of new tools on-site
from by-products of the imported fint plaquettes



and cores. Cores and plaquettes, as well as the
reshaping/rejuvenation of the imported bifacial tools
supplied blanks for unifacial tools production, while
new bifacial tool manufacturing was limited to rare
plaquettes and some thick fakes. Therefore, very few
bifacial tools were produced on-site, but the on-site
reshaping, reutilization, and rejuvenation processes
were considerable for bifacial tools and their preforms.
Naturally, a high percentage of bifacial tools were
broken during the late stages of rejuvenation. Given
this, the percentage of convergenl 1qql5-unifacial
and bifacial-actually recovered probably does not
accurately refect the true number produced. There is
a pattern for Crimean Micoquian: the greater the pro-
portion ofconvergent scrapers and points, the greater
is the intensity of tool reshaping and rejuvenation in
a toolkit.

In llght of the technological, rypological, and raw
material exploitation seen in Layer B of Buran-Kaya
III, it clear that the 17,J4z ̂ rifacts recovered from just

7 m2 during the ry66 excavations do not represent just

two occuparional events, a possibiliry implied by the
two geologically defined sub-levels, B and Br. For the

The Buran-Kaya III Layer B assemblage fits fullywithin
the known variabiliry of the Crimean Micoquian.
'W'ith 

the use of a cultural construct to define Crimean
Middle Paleolithic industrial variabiliry (Gladilin

t976), several assemblages from Crimean Middle
Paleolithic sites have been recognized as belonging to
a Kiik-Koba "culture." These include the assemblages
from Kiik-Koba upper layer, Prolom-I (Kolosov 1983,
1986; Kolosov et aI. ry91; Stepanchuk zooz), Buran-
Kaya III Layer B, as well as the Micoquian artifacts
from Siuren-I in the lower layer of the r92os excava-
tions and lJnits "H" to "G" of the r99os excavations
(Demidenko zooo). Vhile these assemblages are still
considered as Kiik-Koba, the Kiik-Koba "culture" is
now considered to be a facies within the broader
Crimean Micoquian and not a separate culture (e.g.

Chabai et al. zooo).
From a techno-typological point of view, locations

far from high qualiry fint outcrops, and the character-
istics of the archeological layers, all Kiik-Koba deposits
are quire similar. Moreover, these assemblages are very
large and constitute a considerable database for analy-
ses of the type presented here. Indeed, the collections
(more than )],ooo artifacts) include 4,755 pieces from
the upper layer of Kiik-Koba rockshelter, ro,88z from
Prolom-I rockshelter, r7,J4z from Layer B of Buran-
Kava III rockshelter. and no fewer than 88 artifacts
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roughly 6.5 ^' of Level B, with z,rz7 artifacs and
an average densiqy of 125 pieces per square meter, no
more than two to three different occupations are rep-
resented, since the average artifact densiry of artifacts
without smdl chips (< r.y cm) and heavily burnt pieces
is approximarcly o5 per m2. For Level Br, with r5,zr5
artifacm from almost 7 m2, the average artifact densiry
ls z,r7o per m2 and without chips, 735 per m2. Since
there were no vertical differences in the densities of
artifacts and the highly fragmented animal bones and
there was clear evidence of many destroyed fireplaces,
it must be supposed there were no fewer than ten
short-term human occupations. The proportionately
similar artifact class representation for both Levels B
and Br (Thble 9-r) also permits the assumption that
the same activities were performed at the site during
each occupation. These activities were dominated by
extensive secondary butchering of animal carcasses
using multiply reshaped and rejuvenated fint tools.
Accordingly, short, culturally sterile intervals between
these recurring and very intensive short-term human
occupations at the rockshelter can be assumed, since
there are few patinated artifacts.

from the rgzos lower layerlrygos lJnits "H"-"G of
Siuren-I rockshelter. Together, these form one of the
richest Middle Paleolithic samples of a specific Middle
Paleolithic facies, not only in the Crimea but also
in the whole of Eastern Europe. Although, as often
happens in Paleolithic studies, not all of these assem-
blages are published in detail, their general rypological
configurations as well as functional interpretations are
available in the literature. 

'S7ith 
this study, Layer B of

Buran-Kaya III is the most completely reported and
correlations with the other three assemblages bring to
mind a number of thoughts concerning this particular
facies and its associated sites.

Based upon recent considerations (Demidenko
zooo, zool), it appears that the following geochro-
nological determinations can be proposed. The upper
layer of Kiik-Koba is possibly related to a stadial
between the Moershoofd and Hengelo Interstadials
(ca. 55-4o ooo years nr,). The Siuren-I r92os excava-
tions of the lower layer and the r99os excavations of
units "H"-"G" and Buran-Kaya III Layer B are con-
nected to Arcy Interstadial (ca. 3o,ooo years nr,). The
upper part of the Prolom-I culture-bearing sediments
may be dated to ca. Jz-)o,ooo np. Thus, it is possible
to argue a general time range of ca. 55-4o,ooo Bp to ca.

Jo,ooo np for the presently known Kiik-Koba facies
assemblages.

Buran Kaya-III Layer B and the Kiik-Koba Facies in the Context

of the Crimean Micoquian
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The techno-rypological characteristics of the
Kiik-Koba facies have been described here for the
Buran-Kaya III Layer B assemblage and they do not
need to be repeated for the other assemblages because
they are all very much alike (Thble 9-9). This holds
true for the three basic tools groups-simple unifacial
rools, convergent unifacial tools, and bifacial tools
(Thble S-il.\n spite of some proportional variabiliry
they are clearly distinct from the comparable classes
in the Ak-Kaya and Starosele facies (Thble 9-il.The
Starosele facies toolkits show some range within the
three tool groups: simple unifacial tools = 4r-18o/o,
convergent unifacial tools = 16-43.40/o, and identifi-
able bifacial tools = 9-28.7o/o (Chabai et al. zooo: table
ro). As is evidenced by these data, the Kiik-Koba facies
is at one extreme of tool reduction within the three
Crimean Micoquian facies (Thble 9-9).As was shown

by sweral different reduction sequences for Buran-
Kaya III Layer B tool classes, the rypological indices
cannot be explained by any culturally determined
factors; instead, they must be seen as resulting from
a complex synthesis of various anthropogenic and
natural factors at play within the Crimean Micoquian
(Chabai et al. zooo).

Recendy, sites with Kiik-Koba and Starosele facies
have been called "short-term camps C ryp." at which
the inhabitants mosdy carried out full-scale, second-
ary butchering of hunted animals (Chabai et al. 2ooo:
88). Because of such activities, the presence of both
numerous and mainly heavily fragmented bones of
different ungulate species (saiga, horse, and giant deer)
and fireplaces and/or solid ashy lenses are understand-
able. Consequently, the general industrial pattern of
the Kiik-Koba facies is also understandable. Intensive

TesLE 9-9

Basic techno-wpological characteristics and variability data for all Kiik-Koba assemblages and selected Starosele and

Ak-Kaya facies assemblages

Ilam
IFI
IFs
Simple unifacial tools
Convergent unifacial tools
Bifacial tools
Scrapers

simple
transuerse
dtubb
conuergmt

Points
Denticulates + notches
"Upper Paleolithic" rypes
Bifacial preforms
Bifacial points
Bifacial scrapers

singlz- and doubb-edged
conuergent

Denticulates
All bifacid convergent tools
Identifiable unifacial tools : core-like pieces

Identifiable unifacial tools : core-like
pieces + identifiable bifacial tools

Average densiw per m']of
identifiable 

""ifacial 
and a.ll bifacid tools

Kiik-Koba

Buran- Siuren I
Kay III loruer Kiik-Koba
Layr B layer/H-G upper kler

9 . r r  ?  t r .6z

Starosele

IQbaziV
Staroselz cornplex C -

Leael t lercls n/aa, n/7

r  8 .o r  7 .9 ,
4t.7t '2.6'

21.8',

4j.8o/o 42.6o/o

4r . ro /o  )9 .4o /o

rJ.rolo t8.oolo

64.9oh 62 .5o /o

jo.6o/o 5t.5o/o

t8.to/o tt.4o/o

r9.4o/o rr.4o/o

JI.po/o 2J./o/o

t8.9o/o 26.8o/o

r 5.1o/o ro.7o/o

o.9o/o

12.)o/o 63.6oto

5o.Oo/o z/.)o/o

7 . Io /o  9 . Io /o

39.7'
r  1 . 9 '

18.oo/o
j  r.2o/o

to.8o/o

6t.oo/o

jo.Jo/o

20, r o/o

9.8o/o
j9.6o/o

Jr.2o/o

j .2o /o

z.6o/o

3 .6Vo

Prohm I

rr.42
j6 .93
26.13

j r.oo/o

5 5.60/o
rJ.4olo

49-Svo

4r.oo/o
r 2. Jo/o
r 3.9o/o
j z.8o/o

4j .zo/o
z.8o/o

4.5o/o
?

65.7o/o

J 3 '3o/o
r 5,6o/o
rZ.7o/o

?

84.4o/o

r o . 5 :  r

4 . 2 :  I

19 .3

Ak-I(aya

I{abazi II
Leuek III/
IA-III/3

6.zl
?
?

48.8oh
t7 . to /o

74.tolo

/ J .oo/o

45.8o/o

r2.5 o/o

2f,0o/o

r6. Zo/o

9-4o/o

r5.60/o

28.6o/o

2r.4o/o

JO.Oo/o

14.3o/o

3 5.7o/o

8o.oolo

t 6 : o t

z , o i r

< I

?
?

24.ro/o

63.8oto

4r.g"
zr.gt

28.1o/o

58.jo/o

lz.lo/o aJ.Zolo

18.5Vo 42.oo/o

3 i t ems+?  36 .2o /o
r i t em+?  r j . 8o /o

zi terns+? t6.8o/o

6 i t ems+?  33 .2o /o
j9.6o/o 4,(.ro/o

r,go/o tt.6o/o

? z.1o/o

57.ro/o r  i tem+ ? 65.6oto

1z . ro /o  z i t em+?  34 .4Vo
r4.2o/o t itern + ? t3.to/o

t7,9o/o t itern + ? zt.3o/o

7.2o/o ? ?

8s .7oh  z i t em+?  86 .9o to

r z . 8 : r  r o . 4 : r  z o . 1  i r

t . t : r  4 . 3 i r  5 . 6 : t

48.9 ? 14.6

7. ro/o Q.Io/o

Ioo.oolo roo.oolo
r r  2  .  r  r R  z .  r

4 . 8 : r  4 . o : r

4 .4

r Couts boed on all definable debinge pieces (> 3 cm) and blanlis of unifacial tools and retouched pieces.

z Comts boed on unifacial tools onlv.

1 Comrs boed on debitage pieces (> 2 cm) onl{
Kiik-Koba md Prolom I data recalculated from Stepmchuk 1994, zoo2t Starosele data reqlculated from Marlc and Moniga-l r998;

Kabzi V data recalculated from Yertushenko r9981 Kabazi II data reelculated from Chabai r999a.
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labor during intensive secondary faunal exploitation/
utilization required the use of a large number of
tools that were not easily available because of large
(ro-25 km) effective distances to raw material sources.
Therefore, the inhabitants had to use the same tools
over and over, resulting in extensive resharpening
and rejuvenation episodes. The determination of
Kiik-Koba facies assemblages as representing "short-

rerm camps" (Chabai 1999^, r999b) is based upon
the aforementioned economic activities that do not
correspond to any criteria of ephemeral and/or very
specialized sites. On the other hand, the idea that Kiik-
Koba facies assemblages represent "base camps" (..g.,

Demidenko ry96; Chabai er al,. ry95; 1998; Chabai and
Marks 1998), is in an obvious contradiction with the
following two facts: the impossibiliry of locating any
Middle Paleolithic base camps ar a grear distance from
basic sources of high qualiry fint as well as structural
peculiarities of the archeological layers (low sedimen-
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tation rates) that contain the remains of multiple
occupational events.

In the framework of "short-term camps C rype" for
both Starosele and Kiik-Koba facies. because of more
occupational intensity and longer durations character-
istic of the latter, it has been proposed that Starosele
and Kiik-Koba facies should be differentiated with
the following terminology: the Starosele facies can be
called "short-term camps Cr type," while all the Kiik-
Koba facies should be referred to as "short-term carnps
Cz type" (Chabai et d. zooo:88).

Summing up dl the represented general consid-
erations on the Kiik-Koba facies, it is necessary to
emphasize the complex analyses of a number of
anthropogenic and natural factors involving vari-
abiliry in the Crimean Micoquian, permitting an
interpretation of rhese Middle Paleolithic facies with a
radition of bifacial plano-convex tool production as a
single Crimean Micoquian cultural tradition.
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A Use-Wear Analysis of Some Middle Paleolithic
Flint Artifacts from Buran-Kaya III Level B

fhis chapter presents the results of a com-
I oarative use-wear studv of f l int tools and their

"rroii"t.d 
rejuvenation pi..., from the 2001 exca-

vations of Buran-Kaya III Level B, a Kiik-Koba
facies assemblage of the Crimean Micoquian.
The principal kinds of activit ies connected with

Varieties of taces of \Vear on

lJse-wear analysis is a procedure studying micro and
macro surface features. It studies the traces of various
kinds of natural surface changes. The ultimate purpose
of the analysis is to find the reasons for these changes.
Normally, any artifact from a Paleolithic cultural layer
possesses a whole complex of surface traces originating
from different causes (Semenov 1957; Anderson r98o;
Keeley r98o; Schelinskij 1983, 1994; Moss 1983; Plisson
rs8r).

Apart from the widely known "traces of wear" (i.e.,

traces of the contact tool to material worked) and
"traces of treatment" (where tool treatment causes tech-
nological traces in the form or the qualiry of the surface
relief undergoing changes), a few other kinds of natural
reliefchanges can be defined traceologically.

First, there is a group of traces from post-deposi-
tional damages, the origin ofwhich is mostly explained
by the impact of natural agents when artifacts are
incorporated into a cultural layer. These include:
(r) general "gloss," luster ofthe surface: polishing due

to movement of an artifact in a layer, resulting

Eugeny Yu. Giria

this assemblage have been reconstructed, since
use-wear analysis makes it possible to explain the
peculiarit ies of both tool morphologv and rejuve-
nation pieces. Most of the artifacts with multiple
retouched working edges in the assemblage were
used for butchering.

the Surface of Flint Pieces

from contact friction with encompassing rocks
and sediments;

(z) spots of polishing, micro "mirrors," "G" rype pol-
ishing;

(3) linear polishing;
(4) diverse grooves and scratches;
(y) scaleJike damage of edges and ridges.
Second, there are changes to the natural surface that
occur during the lifetime of the artifact. They are
neither connected with artifact use nor with artifact
manufacture. Various actions connected with fint
handling, hafting, storage, and transporting artifacts
with other objects can bring about micro and/or
macro surface changes on the artifact. For fints, this
surface wear on ridges and/or edges produces the
same kinds of wear traces mentioned above. The mor-
phology 

"nd, 
of special importance in this case, the

localization of this rype of wear on an artifact is very
specific. It is this localization and the co-occurrence
of different rypes of traces on facets andlor inrerfacet
ridges that make it possible to distinguish them from



152 Evgeny Yu. Giria

traces of a different origin, such as post-depositional
damage, manufacture, or use-wear.

'When 
analyzingnearly any flint tool, especially one

produced by knapping, it is possible to determine the
sequence of various operations applied in the course
of its manufacture. Even a non-experienced lithic
archeologist can ascertain that manufacture of a fake
precedes its retouching, retouch onto the dorsal face
can be truncated by a burin spall or become a platform
for retouch onto the ventral side, etc. This makes it
possible to compare a traceological image of tempo-
rally different surfaces on the same item and to match
certain kinds of traces to the technological sequence.
Thaceological analysis can thereby establish a real stra-
tigraphy oftraces ofwear on different surfaces ofan
item. (The term "stratigraphy of traces" is borrowed
from V. E. Schelinskij, personal communication.)

Post-depositional damage traces often imitate
use traces but, in most cases, they differ from other

rypes of wear primarily in their chaotic and unpat-
terned distribution across the whole surface of the
item. They are not associated with any technological
sequence that changes the form ofthe artifact. Such a
correlation when made, on the contrary determines a
natural change in the relief of a rejuvenating surface
during the artifact's uselife. In other words, if it is
determined that newer scars, which shape the artifact,
are not reduced and look much "fresher" than the
older scars, and if temporally different surfaces of the
same artiftct traceologically contrast, then all the wear
rypes existing on older surfaces (and not found on
the newer surfaces) belong to an earlier period of the
item's existence. That is, these traces were made during
the lifetime of the artifact, before the latest facets were
made and, obviously, before the item became a part of
a cultural layer. These kinds oftraces undoubtedly are
connected to human activities and can be called non-
functional or non-utilitarian.

As an exception, it is necessary to mention that
people of different epochs might use the same artiftcts,
by recycling them from cultural layers of earlier times.
The traceological appearance of such items is always
very unusual: post-depositional traces are overlain by
the traces ofits later use, rather than vice-versa.

The surface of a freshly made artifact can have
only technological traces: accidental facets, abrasion,
scratches, and/or grinding. Practically all the ventral
and dorsal sides ofscars are clear, edges of the pieces
are micro-denticulated, and ridges are sharp. For
instance, in the case of an average qualiry flint, it is
difficult ro measure the width of a "fresh" inter-facet
ridge apex, even with the help of a microscope.

At the same time, numerous experiments have
shown that in spite of the well known hardness of
fint, quartzite, o. even quartz, when items made of
them are carried in a soft (leather) bag for a couple of
days, they may show:

(r) grinding and/or polishing, especially on the pro-
truding parts ofthe surface;

(z) "G" type spots of polishing;
(3) linear traces, such as diverse grooves and scratches;
(+) edge damage.
These traces result from numerous, very Iight contacts
among several items, their slight friction, and their
collisions. The traces are uniformly positioned on all
edges and surfaces, but more dweloped on all pro-
truding parts: edges, bulbs, and ridges.

\7hen such an item broke when used, or under-
went retouch, each new faking or rejuvenating facet,
of any origin, would have an absolutely clear natural
surface and clear, fine linear borders. Thus, an item
comes to possess two traceologically different rypes of
surfaces related as a "stratigraphy of traces." It makes
the simplest kind of stratigraphy complicated if the
item concerned is functionally used. Its surface will
acquire traces characteristic for this particular kind
of work. These "traces of use" can overlap the two

rypes of surface traces mentioned above. tVorking

parts of tools can be repeatedly retouched and tools
can be repeatedly transported in contact with other
items. Further transportation traces will be formed
on new ridges and put on top of prwious transporta-
tion traces, making them more pronounced. (i.e., the
stratigraphy oftraces can be repeatedly changed). The
occurrence of very badly worn, less worn, and unworn
surfaces, ridges, and edges is quite possible. Tiaces of
use can be destroyed, transformed, or truncated.

The possibiliry of finding wear traces on an artifact
depends upon a number of factors. All rypes of traces,
traces of use included, may be unidentifiable if;
(r) their profile is absent (from buildup to periphery);
(z) they are underdeveloped (no traces of a complete

pro6le);
(3) they are damaged in the course of work, due to

edge damage and/or edge exhaustion, by other
traces developing, by further treatment, trans-
portation, trampling, post-occupational effects,
excavation damage, etc.

Establishing different stages of non-utilitarian
wear traces on an item facilitates the reconstruction
of its manufacture and/or modification sequence. In
addition, it takes a much longer time for these kinds
of rraces to be established than it does for other types
of wear traces. That is why the presence on an item
of even the simplest stratigraphy of traces (of two
traceologically contrasted areas, at least) documents
that the item concerned was not created so from
the very start; it was used for a long time and was
later modified. Thus, each area with a specific non-
utilitarian wear shows a comparatively long period
of "intermission."

Summing up all the above, one can conclude that
by analyzing non-utilitarian wear uaces, it is funda-
mentally possible to single out the kinds of items used
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by humans without being modified. This holds true
for singling out most stable elements of tools. The
information concerning these tools and/or their ele-

During the course of the 2oor excavations of Level

B, headed by K.Monigal, all lithic artifacts were

placed, with sediments, in sterile plastic bags and left

unprocessed. At the end of excavations, a sample of

57 artifacts destined for use-wear analysis was cho-
sen out of the complete (unwashed) assemblage by

Yu. E. Demidenko. In the laboratory each artifact was

treated with a 77o solution of acetic acid for 5-ro min-

utes to remove carbonate crust spots' then was washed
with a warm solution of washing powder and rinsed

with clear water without using brushes. In the course
of this work, acetone and ethyl alcohol on cotton wool

swabs were used to remove finger prints.
A refected light small magnification microscope,

MEC l0 and Mcil3-l (magnification up to roox), was

used for the primary analysis of surface micro-relief.

Detailed analysis was carried out by a metallographic

microscope Polam P-312 (magnification up to r6oox)

and an Olympus BH2 (magnification 5o-4oox) with

incident light. Photomicrography was carried out

with an Olympus SC 35 Type-l2. Macro photography

of artifacts was carried out with a UIARUS photo-

ments can substantially complement our knowledge

of prehistoric behavior and can serye as a basis for the

definition of cultural norms.

graphical set, with the help of an Olympus E-10 with
an MCON-35, a macro supplemental unit.

The composition of the assemblage, based on the
rypological classificadon of the fint artifacts by Yu. E.
Demidenko, is shown in Thble ro-r.

Tenrs l0-1
Typological summary of the traceology sample

Technical Means and Methods of Material Processing

Tbol4,pe

Bifacial tools

Retouch chips

Reiuvenations ofbifacial convergent tool tip

Rejuvenations of unifacial convergent tool tip

Unifacial denticulated converqent tools

Unifacial points

Unifacial convergent scrapers

Unifacial double scrapen

Unifacial transverse scrapers

Unifacial simple scrapers

lotal

4 7.o2
r r  r 9 . j o

4  7 .o2
7 tz.z8
I  t . 7 5

r o  1 7 . 5 4
r  r  r9 . to

r  r ' 7 5

4  7 .o2
4 7.oz

57 r OO.OO

Results of the Analysis

All of the selected artifacts were studied under a micro-

scope to find non-utilitarian wear traces and use-wear.
A summary of the salient results is presented in Thble

ro-2, ordered by their inventory item number, which

matches those of the photographs presented at the end

of this chapter. [There is no tool no, )6. Eds.]

Tnecns Due ro Posr-OccuPATIoNAL
Bunrer

Overall, the 57 artifacts (tools and retouch/rejuvenation
pieces) from Buran-Kaya III Level B offered for use-
wear analysis can be regarded as well preserved and

quite suitable for all of our studies.
The general polishing, like a transparent film, that

covers all of the surfaces of the artifacts in the sample
is caused by burial in the cultural layer. As a very light

film of general polishing, it does not crucially change

the micro-relief. On fat areas, the film imitates meat

polishing when observed under low magnification'

although it neither has the characteristic profile nor

creates roundedness of edge tips. It is even weaker

than averagely-dweloped polishing from cutting
meat. The edge tips formed by ancient retouch are

sharp, saw-like (Photo lod). (In the following discus-
sion and in Photos ro-r-ro-t8, tools and other pieces

are numbered according to the typological classifica-

tion list of Demidenko.)
Linear traces and micro mirrors of "G" type pol-

ishing (Photo ro-rod) are referred to the same group.
They make large, mostly less than r mm spots of

complete polishing. They are sporadically positioned,
sometimes have well pronounced orientation showing
areas of linear polishing, accompanied by grooves and
scratches ofdifferent sizes and depth.

Derrrecn Fecers Due ro Tnervlpr-rNc

There are no precise criteria for recognizing this kind

of damage for the Buran-Kaya III flint assemblage.
However, most of the ardfacts possess seParate areas of

small spontaneous bifacial 
'taw-like" 

retouch, which
removed traces of use and, at the same time, were
overlain by general polishing from burial in the cul-



154 Evgeny Yu. Ciria

Tisre l0-2
Sample inventory and summary of results

Na Typology

r Unifacial simple concave scraper
z Unifacial simple wary scraper

3 Unifacid simple concave scraper

4 Unifacial simple concave scraper

5 Unifacial double straight-convex scraper
6 Unifacial transverse convex scraper

7 Unifacial transverse convex scraper
8 Unifacid transverse-convex oblique scraper

9 Unifacial transverse convex scraper
ro Unifacial convergent scraper (elong. trap. dthinned base & end)

rr Unifacial convergentscraper (semi-crescent)

r z Unifacial convergent scraper (leaf-shaped w/thinned base and back)

r3 Unifacid convergent scraper (semi-trapezoidal)

14 Unifacial convergent scraper (elong. trapezoidal w/thinned base)

r 5 Unifacial convergent scraper (elong. semi-trapezoidal)
r6 Unifacial convergent scraper (elong. semi-trap., naturally backed)

r7 Unifacial convergent scraper (trapezoidal)

r8 Unifacid convergent scraper (sub-trapezoidal)

r9 Unifacial convergent scraper (sub-trapezoidal w/thinned base)

zo Unifacid convergent scraper (semi-crescent)

zr Unifacial denticulated convergent tool (semi-trapezoidal)

zz Unifacial point (sub-triangular)

4 lJnifacial point (elong. sub-trapezoidal, naturally backed)

z4 Unifacial point (leaf shaped w/thinned base)
z5 lJnifacial point (leafshaped)

z6 lJnifacial point (sub-trapezoidal)

t7 lJnifacial point (leafshaped w/thinned base)
z8 Unifacial point (elongated sub-trapezoidal)
z9 Unifacial point (semi-trapezoidal)

3o Unifacial point (trapezoidal)

1r Unifacial point (sub-triangular)
p Bifrcial tool (sub-trapezoidal point)

13 Bifacial tool (elongated semi-trapezoidal scraper)

34 Bifacial tool (single-edged suaight scraper)

15 Bifaciil, tool (trapezoidal point)

17 Reiuvenation piece ofunifacial convergent tool's tip

38 Rejuvenation piece ofunifacial convergent tool's tip

39 Rejuvenation piece ofunifacial convergent tool's tip

4o Rejuvenation piece ofunifacial convergent tool's tip

4r Rejuvenation piece ofunifacial convergent tool's tip

4z Rejuvenation piece ofunifacial convergent tool's tip

43 Rejuvenation piece ofunifacial convergent tool's tip

44 Rejuvenation piece ofbifacial convergent tool's tip

45 Rejuvenation piece ofbifacial convergent tool's tip

46 Re.juvenation piece of bifacial convergent tool's tip

47 Re.iuvenation piece of bifacial convergent tool's tip

48 Bifacial thinning chip

49 Bifacial thinning chip

5o Bifacial thinning chip

5 r Simple retouch chip

5z Retouch piece from toolt lateral edge, fine resharpening

5 3 Simple retouch chip

54 Simple retouch chip

55 Retouch piece from tool's lateral edge, radical resharpening

56 Retouch piece from toolt lateral edge, fine resharpening

t7 Retouch piece from tool's lateral edge radical resharpening

58 Simple retouch chip

Non-utili- Ue- Contact
tari.an uear wear rnaterial Kinematics

cutting

scraping

cutting/scraPing

curring

none

none

none

2

none

none

none
a

2

none

2

2

2

none

3
none

none

3

3
none

2

2

2

z
none

3
z
L

3
2

3
3
none

2

2

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

Abrasion

+

+

+

+

+

+

+

+

+

+

+

+

+ meat

+ hide

+ bone

+ meat

+ hide

+ meat

+

+ meat/hide

+ meat

+ meat

+ meat/hide

+ meaf

+ meat

+ meat

+ meaf

+ meat

+ meat

+ meat

+ m€at

+ meat

+ meat

+ meat

+ meat

+ meat

cutting/scraping

cu$ing

cutting

cutting/scraping

cutting

cutring

cuffing

cufting

cutring

curring

cutting

cutring

cutting

cutting

cufting

cutting

scraPrng

cutting

curting
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tural layer. The presence of these facets is particularly
obvious on unifacial tools.

Tnecns CoNNrcrn,D vrrH KNepprNc
TBcgNorocv

Judging from the dimensions and morphology of the
Iithics from the Lwel B assemblage, the overwhelming
majoriry was faked with a hard hammer technique.
lJse-wear analysis further confirms this. Thus, many
platforms and dorsal sides of tool blanls have groups
of closed annular cracks of small diameter: this is how
conical cracks, resulting from the impact of a hard
object against a small contact area, manifest them-
selves (Photo ro-3o). These micro and macro conical
cracks are failed fracture planes; the results of failed
faking attempts. 

'When 
soft stone, bone, or antler

hammers are used, mosdy widely open conical cracks
form on the surface of the faking area.

Based on the morphology of the retouch facets on
the tools and the shape of chips, retouch was quite
often made by a soft (bone?) hammer. However, it
is clear that a hard hammer was also used for some
retouching. For instance, traces of stone hammer use
to produce retouch were found on tool 35 (Photo ro-
jt).

In some cases, traces of abrasion were observed
on the core impact area edge (see e.g., Photos ro-r5,
ro-zo). Unlike normal (e.g., for Upper Paleolithic)
abrasion, this was present on the core platform rather
than the faking surface. Judging from the rounded-
ness and crushing of the margins and the coarseness
and intensiry of linear traces (rather deep grooves of
different widths), abrasion was carried out with a hard,
coarse abrasive. Most likely, the abrasion resulted
from light, slipping blows by the working part of the
hammer, produced in the course of difficult (when

the flake would not work out) retouch of the core
platform. It should be underlined, again, that such
an orientation of abrasion (from the dorsal side onto
the platform) occurs with exceptional rarity on posr-
Middle Paleolithic fakes and blades. Normally, such
abrasive wear can be found only on core tablets or
other pieces from the platform rejuvenation of pris-
matic cores.

Abrasion also occurs on the tips of tool edges. Of
the 3y tools in this sample, zz (610/r) have such traces
(Figure ro-r). In most cases, areas with abrasive wear
are very small. They are not continuous and are only
recorded in benveen retouch facets. Since this type
of wear occurs on the retouched edges of all artifact
rypes, often on two retouched edges, there is no reason
ro assume that it is a deliberate blunting of the tool's
butt. A purely technical explanation for this treatment
is much more acceptable. It was produced before the
edge was retouched, creating and strengthening a plat-
form for retouch removals. A blunted, thin edge is not

50%

Pr"r"nt

absen t  L  N=13

Figure ro-r-Presence/absence of traces of abrasion
thirty-five artifacts (not including chips or debitage).

so suscepdble to edge damage during retouching as
one that has not been blunted. The blunting also helps
to increase the edge angle. However, this explanation
does not seem complete. It might also be possible that
haphazard areas of abrasion resulted from a failed
attempt at edge retouching, brought about by numer-
ous "slips" of a hammer (just like the case of core
platform rej uvenation).

Artifacts z and ro are worth special attention.
Although, on the whole, their edge blunting is of a
different character, in both cases the abrasion is pres-
ent as an uninterrupted belt (Photos ro-2, ro-ro). The
left side of artifact z has a pronounced roundness,
grinding, and polishing (Photo ro-za, b). It is clear
that these traces, as well as the fine irregular marginal
retouch onto the dorsal side, are the result of abra-
sion. The blunted left side of the artifact is opposite its
sharpened right side, and may well be interpreted as a
butt adapted as a finger rest.

Artifact ro has a blunted left side. However, the
rreatment of its edge is strikingly different. In profile
it is less rounded and in a number of places the round-
ness is interrupted by facets of sharpening retouch.
The morphology of polishing that accompanies the
rounding testifies to bone or antler contact; there is
practically no full profile polishing anywhere. The
edge is sharp and loola like a broken curve in plan
view (Photo ro-roa, b); only separate, very short areas
of this side look like a scraper working edge for bone/
antler (Photo ro-roc). Judging from the orientation
of the polishing, the presence of cracls and badly
distinguished scratches, it was caused by spontane-
ous and aggressive scraping, since there are too many
chip facets of edge damage. This suggests that bone
was scraped with the artifact: not to treat the bone,
but only to blunt the artifact's butt (i.e., using a bone
hammer instead of a hammerstone).

If the purpose of abrading the core faking areas is
more or less clear, the purpose of the same treatment
on fakes is not clear. Thus, at this stage ofresearch, the
meaning of fake and tool edge abrasion is unresolved.
There are equally compelling reasons to consider its
use both to create elements adapted for use and for
technological needs.

Tneces Dun ro NoN-Urrr r rARIAN \ fsen

Morphologically, and being on the surface, traces of
non-utilitarian wear found on Buran-Kaya III artifacts
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correspond to those obtained during an experiment
where fint pieces piled together in a leather bag were
transported for a long period of time (compare Photos
ro-oa, b and Photos rolja, b). On the whole, they
are practically identical kinds of wear. On an experi-
mental piece, the surface of a worn area looks looser
than that on an archeological item, since the former
was not subject to deposition in the sediments of a
cultural layer.

Surface wear on non-utilitarian ardfacts is repre-
sented by the following kinds of traces:
(r) grinding and polishing of protruding areas;
(z) rounded dps ofedges and ridges;
(3) linear traces in the form of differently oriented

scratches and grooves (Photos ro-Jc; ro-Joe; ro-

fia,b).
"G" .yp. spots of polishing, the origins of which can
be connected reliably with non-utilitarian wear, were
not found.

At least two clearly distinctive, contrasting areas
carrying non-utilitarian wear of different stages were
found on 630/o of whole artifacts (zz out of 31). On
zoo/o of pieces with wear trace stratigraphy, there are
grounds to distinguish not cwo, but three contrasting
areas (Figure ro-z).

Figure ro-z-Non-utilitarian wear traces: presence or
absence of two or three contrasting kinds of micro-relief
surfaces.

V4ren tools are formed by retouch, it is quite
natural that their lateral edges were the most unstable,
often needing rejuvenation. In most cases, retouch
did not extend onto the entire ventral and dorsal sur-
faces: "old," worn-out surfaces remained on proximal
areas of tools. It is quite possible that during a fake's
use, its working edge was retouched and the item was
modified into a scraper which, upon further retouch-
ing (depending on the symmetry of the fake blank),
was turned into either a point, or a convergent scraper.
Non-utilitarian wear traces on fake surfaces may well
be present on the surfaces of tools with retouch (both

ventral and dorsal).
Non-utilitarian wear on a core is seen only on the

dorsal surfaces of fakes struck from that core. It is
contrasted with a "fresti' ventral surface appearance
for these fakes. It is therefore not possible to precisely
define what stage of artifact life produces non-utili-
tarian wear. Its origin on a tool can be stated only
in relation to the reduction of secondarily treated

surfaces. In the remaining cases, when the surface of
a tool includes remains of ventrd/dorsal surfaces, non-
utilitarian wear initiated on a core or a fake can either
remain as such on the tool, or be strengthened, due to
accumulation throughout its use-life.

Ir is of interest that not only tools were used over
a relatively long time in the Buran-Kaya III Level B
assemblage. Quite a number of observations indicate
that cores (Photos ro-rj, ro-rt, ro-r8, ro-zo) and some
fakes (Photo ro-22) were also used for a relatively long
time. It should be noted that the assemblage provided
for the use-wear analysis lacked fakes and cores. It is
quite likely that their inclusion in this study would
have made it possible to obtain even more convinc-
ing results. Comparing wear stages on fake/blank
ventral and dorsal surftces can identifr which process
prevailed at the sire: manufacture of tools or only
their reshaping. In other words, whether fakes were
only imported or if cores were used to produce flakes
on-site.

For convergent forms, on their pointed tip areas,
where shaping scar removals came together and over-
laid one another, virtually none of the tools have traces
of non-utilitarian wear. They were removed by edge
rejuvenation facets. The presence of a miraculously
preserved area of non-utilitarian wear on one of the
rejuvenation pieces of a bifacial convergent tool tip
should be considered as a special success and very
significant (Photo ro3). Generally, these traces are
completely destroyed by retouch on the dorsal sur-
faces of tools with intense dorsal treatment, while they
clearly remain on the ventral sides.

In cases where artifacts have been ventrally thinned,
edges and ridges of these facets always have a more
expressive non-udlitarian wear than do the ridges of
dorsal removals of secondary treatment (Photos ro-33,
rc-27). This finding is significant and supports com-
monly held ideas about the sequence of manufacture
of Eastern Micoquian tool forms (dorsal removals are
always secondary which is clear from the truncation of
thinning scars). They unambiguously signi$' that the
shaping of tool edges by facet removals onto the dorsal
surface was carried out repeatedly. Furthermore, there
are grounds to assume that the thinning ofventral sur-
faces could also have been repeated. For instance, by
establishing a stratigraphy of scarcely definable wear, it
became possible to ascertain two generations of ven-
tral thinning removals on tool34 (Photo ro-J4).

The distribution (presence/absence) of non-utilitar-
ian wear present on the tools in this study is shown
in Table ro-3. In spite of the rather small number of
analyzed tools, it is worth noting that there is a very
high percentage of artifacts with non-utilitarian wear
among the bifacial rools and the unifacial convergent
forms (points and scrapers).

The only bifacial tool without distinctive non-utili-
tarianwear attributes is the badlvworked olano-convex
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Tasrs l0-3
Presence/absence of non-utilitarian wear traces

Tesre l0-4
Association of abrasion and non-utilitarian wear traces

Tbol rype
Bifacial tools
Unifacial points
Unifacial convergent scrapers
Unifacial double scrapers
Unifacia.l transverse scrapers
Unifacial simple scrapers
Unifacial denticulated convergent tools

Present Absent

3V j , / ' )  t (z5o7o1

9 (9o./') r (roolo)

7 (Qv") 4 b6./")
- r (rooo/o)

z (jooto) z (5ooto)

r ( z 5 o / o )  J O j v . )
- r (rooo/o)

tool 34, the plano surface of which was retouched two
times (Photo rc34). Surfaces and inter-facet removal
ridges in the center of the plano surface from the first
generation ofretouch retain traces that look like non-
udlitarian wear. In spite of their poor recognizabiliry
due to weak dwelopment, it is possible to observe
their "cutting" by scars of secondary removals (Photo
rc-J4). This artifact retains some traces that look like
the rype of wear we are interested in, but they are not
sufficiently preserved for reliable conclusions.

The prevalence of non-utilitarian wear on bifaciai
tools and unifacial points looks even more convincing
when compared to all unifacial scrapers and denticu-
lated tools combined (Figure ro-3). The majoriry of

bifacial tools

unifacial points
unifacial scrapers &

dentiiulates

Figure ro-3-Presence of non-utilitarian wear traces on bifa-
cial and unifacial tools from Level B.

unifacial scrapers and denticulates do not have non-
utilitarian wear, while a majority of bifacial tools and
unifacial points do have it. These tools, compared
to the total number of all unifacial scrapers plus the
denticulated tools, underwent non-utilitarian wear
without a substantial change in form. If our study
had included more scrapers, their convergent forms
are likely to have added to the group of bifacial tools
and unifacial points, although even now the tendency
is evident. Such an analytic result is surprising and
even paradoxical. It would be quite logical to pre-
sume much more non-utilitarian wear in the group of
unifacial simple scrapers, since compared to bifacial
tools and unifacial points, these items underwent less
intensive secondary treatment. Therefore, they should
have retained more traces of "old" dorsal surfaces of

Non-utilitarian wear
No non-udlitarian wear

the blank-flake or even the core. Dorsal surfaces of
unifacial points, to say nothing of the surfaces of
bifaces (due to the very fact that they are convergent),
theoretically, should have fewer chances to accumulate
non-udlitarian wear. If it does not always hold true for
the Level B assemblage, the question arises, why?

At the present research stage, it is not possible to
carry out a complete analysis of this phenomenon,
based on the results of such a small group of artifacts.
Some judgments and assumptions are quite appropri-
ate, however. First, the reason for the phenomenon
discussed lies in the intensity ofwear. It is possible that
people constandy carried these tools with them, to use
during hunting, for instance, while simpler tools
(fakes and scrapers) mostly "stayed at home." Second,
it is possible that this phenomenon is explained by
rhe duration of tool use. In other words, these items
could have had longer lives because they did not fun-
damentally change form, being a more stable gvpe of
tool as compared to fakes and scrapers. Third, it is
possible that during their long life, they underwent
more intense wear than did fakes and scrapers. The
coincidence of the number of items with non-utilitar-
ian wear and those with abrasion (61oto each) is more
likely to be accidental. Rather, a large part of abra-
sively treated items among those with non-utilitarian
\Mear is worrh noting (Thble ro-4). Both kinds of traces
are recorded on 4oo/o of the tools. It may serve as addi-
tional evidence for these items having been used for a
long time, and more attention paid to them. A list of
these tools is presented in Thble ro-5.

Tools 8, rr, rz, 19, and z8 were heavily exhausted
and were subsequently retouched (Photos ro-8, ro-rr,
ro-rz, ro-r9, ro-28). The position of non-utilitarian
wear traces on the other tools is different: they were
both heavily exhausted and retouched repeatedly.

taces of non-utilitarian origin do not come along
just once and rapidly. Since every "layer" ofsuch traces
means a certain period of stabiliry-an interval in the
process of shaping 4n ilsrn-\Ms can pose the ques-
tion, \Vhat were these items in the intervals between
retouching/rejuvenating processes? Since there is no
evidence that the morphology of the tools was stable
throughout their lifetime, if the tools were repeatedly
modified, we must ascertain (l) if these complex tool
forms were the result of multiple rejuvenations by
simple faking (scalar) retouch or (z) if there existed a
transition from one kind of tool into another.

Abrasion

14 \4oo/o)
8 (4ov.1

No abrasion

I (z3oto)

S \r4o/o)
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Tasrn 10-5
Characteristics of tools with both non-utilitarian wear traces and abrasion

No. Tbol type

8 Unifacial transverse scraper
rr Unifacial convergent scraper
rz Unifacial convergent scraper
19 Unifacial convergent scraper
z8 Unifacial point
18 Unifacial convergent scraper
z9 Unifacial point

3o Unifacial point
z4 Unifacial point
z3 Unifacial point
ri Unifacial convergent scraper

3z Bifacial tool

33 Bifacial tool

+

+

+

+

Tnecns oF UsE

Thanks to the good preservation of the flint material
from Buran-Kaya III Level B, traces of use were found
on zJ ari;facts, or 4o.4o/o of sample provided for use-
wear analysis. Thble 10-6 summarizes the results based
on particular categories and character ofthe traces of
use.

In spite of a rather limited number of artifacts, it
is obvious that well pronounced traces of use occur
most often on bifacial and unifacial convergent tool
tip rejuvenation pieces. The surfaces ofthese rejuvena-
tion pieces, not strictly related to their ventral surftces,
are both fragments of the pointed areas of the tools'
working edges and pointed tips of convergent tools
themselves. Altogether, such pieces with use traces
account for 9o.9o/o of the rejuvenation pieces studied.
Such a high percentage is not accidental, and, if we
study more pieces of this kind, it is unlikely to sub-
stantially change. Undoubtedly, these rejuvenation
pieces in the Level B assemblage practically always
have use-wear traces on their working edges. For now,
we know only of one function for the artifacts from
which these fragments come: meat/raw hide cutting.

This observation further confirms an assumption
by Demidenko (Chapter 9) about the origin of these
rejuvenation pieces. They result from the retouching/
resharpening of dulled working edges of convergent
tools, since the formation of well pronounced traces
of meat/hide cutting is always connected with round-
ing of the edge. This edge rounding is the main reason
that cutting tools became dulled.

The morphological stabiliry and the considerable
number of such rejuvenation pieces in this Middle
Paleolithic assemblage seem to demonstrate their
special, deliberate manufacture. Indeed, they are

On the surface of a core
and./or dorsal surface

of afahe On uentral surface

+ +

+ f

+ +

+ f

+ +

f -

f T

On the surfare of
secondary treafinent
remouab (dorsal side)

+

+

+

+

+

+

+

+

+

+

identical and quite numerous here. Formally, their
origin should be recognized as purposeful. In this case,
however, the question of what kind of mental tem-
plate produced them is not clear. Can it have been a
special way of shaping/reshaping pointed/convergent
tools? Points and convergent tools are well represented
in some Middle Paleolithic industries, but rejuvena-
tion pieces of this kind hardly occur in all in them.
A number of observations indicate that the objective
was not for these pieces themselves, but rather the
standardized process of edge retouching/rejuvenation.
That is, convergent tools were retouched and rejuve-
nated in a special way in Buran-Kaya III Level B. In
addition, edge rejuvenation retouch was carried out
almost exclusively onto the dorsal face (there are no
pieces with a different orientation). Edges of numer-
ous irems are retouched in one direction, starting from
the base onto the distal part. In the case ofconvergent
tools, they are retouched from the base or one-third
of the worked length to the terminal end (pointed

tip). Owing to stradfied traces, some tools show that
resharpening retouch of a dulled edge stopped at the
very point, where an expressive wear area remains (e.g.,

Photos ro-zz, ro-29). As the area of application of
force shifted towards the pointed tip, the probabiliry
ofits non-deliberate breakage strongly increased. That
is why this area was retouched with speciai care. Thus,
the regularity and recurrence of the morphology of the
analyzed rejuvenation pieces is a result of a definite,
ordered sequence of retouching tools with edges that
converge at an acute angle, and this is refected in the
products of the resharpening process. So, it is not a
special way of shaping convergent tools. The recur-
rent morphology of the rejuvenation pieces should be
regarded as very similar to the recurrent morphology
of blades/fakes with plunging distal ends. Both these

On the surface of
secondary treatment

remouak (aentral sidc)
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Talre 10-6
Summary of use traces by tool rype

Ti'aces of use
Tbol type Gotal)

Bifacial tools z (of +)
Rejuvenations ofbifacial convergent tool tips + (of +)
Rejuvenations ofunifacial convergent tool tips 6 (ofZ)

Unifacial points + (of ro)

Unifacial convergent scrapers 4 (ofrr)

Unifacial simple scrapers z (of 4)

Unifacial denticulated convergent tools o (of r)
Unifacial double scrapers o (of r)
Unifacial transverse scrapers o (of+)

All retouch chips r (ofrr)

lota.l 2)

kinds of pieces were not made accidentally, but at the
same rime, they were nor made deliberately.

In Thble ro-6, judging from the number of items
with use-wear traces, unifacial points and convergent
scrapers follow the group ofrejuvenation pieces oftips
of bifacial and unifacial convergent tools. 

'Working

areas (lateral edges and the pointed area) in most cases
underwent retouch: they almost always possess "fresti'

retouch. Both edges of the points were made by sharp-
ening retouch and it is not possible to distinguish any
backed areas. One of the convergent scrapers, how-
ever, probably shows some backing. lJse-wear traces
(or their remains) cover the tool from the tip to two-
thirds of the length of the edge. Thaces of cutting mear
and cutting/scraping meat/raw hide occur on points.
Tiaces of cutting meat and cutting/scraping meat/raw
hide occur on convergent scrapers and, as mentioned
above, there are traces ofscraping bone, the reason for
which is not quite clear (see Photo ro-ro).

Only traces of meat cutting occur on bifacial tools.
Their oosition and distribution is similar to that found
or, ,rnif""i"l points and convergent scrapers.

Unifacial simple scrapers complete the set of tools
carrying traces of use-wear. In the two cases, preserva-
tion of traces is quite unsatisfactory. On one scraper,
they represent remains of the working edge, which
was probably used for scraping hide. The main area
carrying traces of use-wear was removed by subse-
quent retouch (Photo ro-4). On the second scraper,

there is exceptionally badly developed meat cutting
wear damaged by crushing (Photo ro-3). A distal part
of the piece had a working area.

Finally, it is worth nodng that only a single item
among the eleven retouched chips had use-wear traces.
A retouched piece on an unifacial/bifacial lateral edge
with fine resharpening, piece 56 had a cutting meat/raw
hide function (Photo Lo-j6). The absence of any use-
wear traces on the other ten retouched chips is probably
connected to their very tiny and thin butts where detec-
tion of wear is very dificult, if not impossible.

Meat and/or raw hide work wear is found on the
majoriry of tools with unquestionable wear; it also
dominates all the groups, apart from unifacial simple
scrapers (Figure ro-4).

o/o of pieces
with narcs
of use within
the group

to.o
r oo.o
8s.z
40.o

j6.4

50.o

o/o of the
total number
of pieces with
traces of use

8.7
17.4
z6. t
17 .4

17.4

8 .7

Kinematics

cutting
cutting
cutting
z cutting,
z scraping-
cutting

z cutting,
z scraping-
cutting

r cutting,
r scraping

curung

18 cutting,
r scraping,
4 scraping-
cutting

Contact
material

meat
meat
meat

z meat, z

hide-meat

2 meat,

r hide,
r bone

r meat,
r hide

meat

18 meat,
hide, z
hide-meat,
r bone

I bone ! notraces

500,6 807o 'lOO%

9 . r 4.4

too.o

tr meat/skin ffi skin

Oo/o 20% 40%

special rejuvenation

bifucial tools

unifacial points

unifacial convergent scrapers

unifacial simple scrapers

Figure ro-4-Use wear distribution according to the kinds
of contact materials.
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Buran-Kaya III tools are made of good qualiry
Crimean fint and have a very high degree of preserva-
tion. This is probably_the reasonwhy meat/raw hide
use-wear traces resemble textbook examples (Photos

ro-J, ro-rr, ro-Jo, ro-43, ro-4s, ro-56). First, they have
two-sided, fluid polishing that softly envelopes the
micro-reliefs. 

'W'ell-developed, 
it concentrares at the

very edge and, as it moves away from that edge, it
gradually disappears in peripheral areas. The working
edge's fange is softened in plan and slightly rounded
in profile (Photo ro-43a, b). Only the smallest protru-
sions are smoothed (Photo ro-56b). No sufficient or
clear linear traces were found on the tools carrylng
meat cutting traces. Grooves and scratches that are
very expressive occur only on the tools where hide wear
traces predominate over meat cutting ones (Photos

ro-3oa-c). The predominance of hide treatment wear
traces is expressed by intensive (as compared to meat
cutting) rounding and smoothing of the working
edge's fange in plan and profile. In some cases, the
surface of areas with traces of meat/hide wear shows
separare spots of different, more compact polishing,
probably resulting from repeated contacts with bone
(e.g., Photo ro-rrd shows a spot of complete polishing
on the right side of the edge).

Two scrapers, no. 14 and no. 4, show traces of
contact with hide (Photos ro-4 and ro-r4). Scraper
14 shows the most pronounced wear (Photo ro-r4a-i).
It is expressed as two-sided polishing, relatively pro-
nounced, softly, but intensely smoothing micro-relief
penetrating practically into all the depressions of the
edge-area of the tool, except the smallest ones. In spite
ofa rather high degree ofreliefabrasion, the surfaces of
the intenselyworked areas is loose. The edge is strongly
dulled, smoothed in plan, and rounded in profile. The
surface carries a large number of linear traces (Photos

ro-r4b-d, h-i). They are, in part, directed diagonally
towards the working edge, which corresponds to the
cutting function, and in part directed perpendicularly,
which shows scraping. It is significant that both pieces
(Photo ro-4 and rc-r4) carry traces of wear that were
damaged by the subsequent retouch rejuvenation and
that tool no. 14 was also used after such rejuvenation.

Cutdng use predominates among the tools with
defined wear, as well as among most of the groups,
apart from simple scrapers (Figure ro-5). Only two
1o6|5-n6. {, a simple scrape! and no. ro, a conver-
gent scraper-exhibit scraping traces in more or less

special rejuvenation

unifacial convergent

unifacial simple

Figure ro-5-Traces of the distribution of use according to
kinematics.

pure form (Photos ro-4 and ro-ro). However, both
pieces have problematic traces. It has already been
mentioned that it is not possible to interpret unam-
biguously scraping traces for tool ro. Tool 4 retains
only a small portion of the working edge. That is why,
based on these observations, it is practically impossible
to get a complete idea about the character of the work-
ing edges of tools meant for scraping. Nevertheless, it
is enough just to establish the fact of scraping as a kind
of reconstructible behavior.

Thbles ro-z and ro-6 show that the simpler the
morphology of Level B tools, the more diverse are the
use-wear traces as to the kinds of contact materials and
kinematics. At the same time. the set of reconstrucr-
ible functions is not wide. All of the tools show traces
of meat and./or hide cutting. Thus, it is possible to
argue that an overwhelming number of items with use-
wear were connected with butchering animal carcasses
(Figure ro-6).

c u\,€l gtmj
ebtebugus i br rp

s r,l et nmf u
s i

Figure ro-6-Distribution of reconstructed kinds of activi-
ties in Level B.

Signs of activities connected with bone and hide
treatment are minimal. There is no evidence indicat-
ing wood treatment.

- cutting @ cuttintKaping

0% 20% 40%

I scraping ! notraces

60% 80% r00%

Conclusions

Thanks to the relatively young age of this Middle
Paleolithic assemblage and the favorable depositional
conditions, artifacts from Buran-Kaya III Level B are
rather well preserved for wear analyses. They show the

entire range oftraces needed for traceological research.
There is no significant post-depositional damage to the
artifacts. The presence of some small crushing facets
on the edges of the artifacts is due to trampling.

o% 10% 20% 30% 40% 50% ao%



'Wear 
traces connected with knapping technology

are represented by an abrasive treatment on the flake
edges and on the fanges of core platforms in the area
where the blow was applied. The purpose of such abra-
sive treatment to these edges is not clear. Equally, its
use to create adaptation elements of tools for applica-
tion and/or technological needs can be assumed.

Thaces of "non utilitarian" wear occur more often,
and in a more developed way, on complex tool forms:
bifacial tools, unifacial points, and convergent scrap-
ers, which quite definitely indicate longer and/or more
intense use ofthese particular tool rypes.

Of interest is the thermal treatment of a fake used
as a blank for a unifacial convergent scraper (Photo
rc-rz). Even given that this thermal treatment could
hardly have been deliberate, it is a unique example
among the materials of a Middle Paleolithic industry.

Practically all re.iuvenation pieces of bifacial and

Photo ro-o-Experimental tool: non-utilitarian wear traces
on the tool's ridge were caused by transportation in a leath'
er bag, a-roox, incident light; b-zoox, incident light.

unifacial convergent tool tips have pronounced wear
resulting from meat cutting. They are non-deliberate,
specific retouch spalls of reduced tool working edges.

On the whole. both use and wear traces occur more
often on morphologically complex tools. In all likeli-
hood, they are "exhausted" tools abandoned at the
final stage of their shaping/reshaping and usage. To
explain this phenomenon, it is necessary to compare
the traceological appearance of separate groups with
morphologies of different complexiry. That is why, to
continue the research, it is necessary to get a more
complete idea about the traceology of simple scrapers
and flakes without retouch.

The predominant functions of tools in the Buran-
Kaya III Level B assemblage were butchering carcasses
of animals and probably initial hide treatment. No
significant traces indicating any other kinds of activi-
ties were found

Photo ro-r-Unifacial simple concave scraper. No signifi-
cant traces of use were found. Weak traces of abrasion oc-
cur on the lowest area of the right edge. Convincing traces
of non-utilitarian wear are absent. The surfaces of the dorsal
side and the flake's butt look more reduced than the ventral
side. Preservation: excellent.
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Photo ro-z-Unifacial simple wavy scraper. No significant traces of use were found. Traces of abrasion occur along the whole
length of the left edge: a-roox, incident light; b-zoox, incident light. The treatment is very intense, turning into grinding
rounding the edge in profile. lt is unclear whether this is preparation of a knapping area before application of sharpening re-
touch or is an adaptation of the butt of the tool. There are no traces of non-utilitarian wear. All surfaces, edges, and ridges are
almost equal and are almost non-reduced. Preservation: excellent.
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Photo ro-3-Unifacial simple concave scraper. There are
very weak "meat polishing" traces on the right edge at the
distal end of the tool. There are no sufficiently long, full pro-
file traces. Small, badly pronounced fragments of abrasion
occur on both edges. There are no convincing traces of non-
utilitarian wear. Surfaces of the dorsal and ventral sides and
butt have the same wear as the interfacet ridges of the see
ondary retouch treatment. Preservation: excellent. a-poorly
pronounced meat cutting traces, 1oox, incident light;
b-poorly pronounced meet cutting traces, 2oox, incident
light; c-Non-utilitarian wear traces, roox, incident light.

Photo ro-4-Unifacial simple concave scraper. Remains of
a scraping edge with slightly pronounced roundedness of

Photo ro-5-Unifacial double straight-convex scraper.
Traces of use were not found. Signs of non-utilitarian wear
are absent. Preservation: satisfactory.

the edge, meat grinding, and "hide" polishing occur in the
upper left area of the tool. The remaining parts of use-wear
traces were destroyed by the subsequent retouch and edge
damage. Slight degree of ridge erasure on ventral and dorsal
surfaces and edges. The retouch on both edges retouch has
a fresher appearance. Right edge retouch is reminiscent of
trampling edge damage. The item, when in the flake stage
without any particular retouch, was used for a short time
(hide scraping but there are too few traces for a reliable
conclusion), then slightly retouched and abandoned. There
are grounds to distinguish at least two stages of use-life for
the tool: before and during formation of traces on the left
edge, and a succeeding retouch. Preservation: satisfactory.

Photo ro-6-Unifacial transverse convex scraper. Traces of
use were not found. Signs of non-utilitarian wear were not
found. Preservation: satisfactory.

M
b

M



C H A P T E R A Use-Wear Analysis of Some Middle Paleolithic Flint Artifacts from Buran-Kaya lll Level B 163

Photo ro-7-Unifacial transverse convex scraper. No pro-
nounced traces of use were found. Areas with a slight round-
edness ofthe edge and very slight, non-developed polishing
are broken by later damage on both edges. Remains of small
fragments of abrasion on the edge. No traces of non-utilitar-
ian wear. The microrelief on the dorsal and ventral surfaces
is practically identical. Preservation: excellent.

Photo ro-ro-Unifacial convergent scraper (elongated trap-
ezoidal with thinned base and distal end). There is bone/
antler polishing on the left edge (backing?). Judging from
badly de6ned scratches, and the disposition and directions
of cracks, it had a scraping function, but somewhat irregu-
lar. lt may well be the result of blunting the backing against
bone, not scraping bone to shape it. Slightly pronounced
non-utilitarian wear was found on the ventral side and

Photo ro-8-Unifacial transverse-convex oblique scraper.
No pronounced traces of use were found. There are rem-
nants of edge abrasion on the right side. Traces of non-utili-
tarian wear were found on both the dorsal and ventral sides.
Separate areas of the retouched edge rounded by this kind
of wear remain at the base and on the right side. Thus, there
are grounds to distinguish (r) the removal of the flake and its
primary retouching and (z) secondary retouching. Preserva-
tion: excellent.

Photo ro-g-Unifacial transverse convex scraper. Not clear
polishing was found along the right ventral side. Traces of
non-utilitarian wear were found on the dorsal sides. Intense-
ly worn ridges on the dorsal side are removed by secondary
treatment retouch facets. Preservation: satisfactory.

l,or", o.r-."n retouch ,^rrrrlnthe dorsal side. All areas of
the old surfaces were removed by the tool's retouch facets.
Preservation: good. a-bone scraping traces, loox, incident
light; b-bone scraping traces, 2oox, incident light; c-bone
scraping traces, 2oox, incident light; d-micro mirrors of
"G" type polishing, post occupational burial traces, roox,
incident l ight.
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Photo ro-rr-Unifacial convergent scraper (semi'crescent).
There are remains of well pronounced meat cutting wear
on the right edge. There are remains of abrasion on the
left edge, situated on the surviving areas of the edge after
the last retouch face6 were made. Non-utilitarian wear on
the dorsal and ventral sides was removed by retouch facets.
Thus (r) manufacture of tool and its use, (z) abrasion of the
right edge (probably simultaneously with the preceding
process), and (r) rejuvenation retouch are distinguished.
On the very tip of the dorsal side, there are facets of small
lengthwise spalls, reminiscent of spin-offwear or a Kostenki-
type knife, since they are removed from a prepared plat-
form by retouch onto the ventral side. Preservation: good.

Photo ro-rz-Unifacial convergent scraper (leaf-shaped
with thinned base and back). No pronounced traces of use
were found. Areas of edge abrasion remain on the lower
part of the right edge. There is well pronounced rounded-
ness of dorsal ridges, particularly on the ventral side. Inter-
facet ridges and facet surhces of rejuvenation retouch ofthe
edges have a practically fresh appearance. Thus, it is possible
to distinguish two stages of life: before the resharpening of
the working edge and after. This tool is made on a thermally
treated flake. Nearly all of the ventral surface has a matte
"pre-surface" (texture of the surface prior to thermal treat-
ment), the rest of the facets are made after the treatment.
They have a smoother texture and a characteristic oily gloss.
The morphology of a chip negative detached from the lower
ventral part also testifies to a thermal treatment. Most likely,
it occurred accidentally. The tool in its present form was
made from a thermally treated flake or retouched after ther-
mal treatment. All retouch facets on the dorsal and ventral
sides relate to a post-thermal stage. Preservation: good.

e

a-c-meat cutting traces: 4-1oox, incident light; b-zoox,
incident light; c-+oox, incident light; d, e-meat cutting
traces: d-zoox, incident light; e-roox, incident light.

Photo ro-r3-Unifacial convergent scraper (semi-trapezoi-
dal). Pronounced traces of use were not found. Well pro-
nounced wear of dorsal interfacet ridges, particularly well
developed is the grinding of the ridges existing on the core.
New interfacet ridges, as well as ventral ridges, are much
less reduced. There are grounds to distinguish only two life
stages: (r) non-utilitarian wear of the surface of a core and
(z) the flaket removal, retouching and possible use. Preser-
vation: excellent.



Photo ro-r4-Unifacial convergent scraper (elongated
trapezoidal with thinned base). Very expressive raw hide
cutting/scraping traces were found on the upper part of
the tool and on the right edge in the area between the tip
and the middle part of the edge. On the very tip and along
the edge this wear is partly damaged by later edge dam'
age (trampling?). The intensity of polishing and degree of
roundness ofthe edgel flange are not homogeneous. In the
area where trimming retouch removed a part of the edge,
this wear is less developed. The tool was likely used for the
same frrnction before and after trimming. Traces of abrasion
were found on the left side. Most likely, it is not an adapta-
tion of the tool's back, but preparation of a platform for
dorsal retouch. Areas with abrasion are retained only in be-
tween facets. Traces of non-utilitarian wear were not found'
Preservation: excellent. a-d-raw hide scraping-cuaing
traces: n-5ox, incident light; b-roox, incident light; c-zoox,
incident light; d-+oox, incident lighti e-f-raw hide scraping-
cutting tracesi e-1oox, incident light;f-zoox, incident light;
g-h: raw hide scraping-cutting traces, g-1oox, incident light;
h-zoox, incident light; i-raw hide scraping-cutting traces,
zoox, incident l ight.

Photo ro-r5- U n ifacial convergent scraper (elongated sem i-
trapezoidal). Pronounced traces of use were not found.
Areas with abrasion of the edge occur on the right and left
sides. On the back in the proximal part of the tool, there are
areas of abrasion, remains of polishing of the contact area
on the nucleus. Distinct from normal (e.g., for Upper Paleo'
lithic) abrasion, this was carried out in the direction from
the flaking surface onto the platform. Well pronounced
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roundedness and polishing of ridges on the fragments of the
flake removal surface occur on the back of the flake' Badly
pronounced non-utilitarian wear is on the ventral side. In-
terfacet ridges and retouch facet surfaces of the left edge
have a practically fresh apPearance. The first row of dorsal
facets on the right edge has traces of reduction of ridges.
The ventral ridges offacets are also reduced. Thus, the item
had three life stages taking place at different times: (r) a core
with developed non-utilitarian wear (transportation?), (z)
manufacture of the tool and its use (?), and (:) application
of new retouch-rejuvenation. Preservation: satisfactory.
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Photo r o-16- U n ifacial co nvergent scraper (elongated sem i-
trapezoidal, naturally backed). No pronounced ffaces of use.
No non-utilitarian wear. Microrelie6 of the ventral and dorsal
surfaces are practical ly idendcal. Preservation: satisfactory.

Photo ro-r8-Unifacial convergent scraper (sub-trapezoi-
dal). No pronounced traces of use. Separate fragments of
"meat" polishing are in the upper part of the left edge. There
are abrasion areas in the lower part of the left edge. The
same, but in a very small area, occurs on the left edge where
abrasion is mostly removed by retouch. Well pronounced
roundedness of ridges on the flake removal surface occur
on the back. Badly pronounced non-utilitarian wear is on
the ventral side and interfacer ridges and retouch facets on
the dorsal side. Surfaces created at different times are distin-
guished: (r) core, (z) tool with a succeeding or simultaneous
edge abrasion, and (r) secondary retouch. There is a platform
on the very tip of the ventral side similar to Kostenki-type
knives. No removals from it are seen. Preservation: good.

Photo ro-zo-Unifacial convergent scraper (semi-crescent).
Pronounced traces of use were not found. The presence of
separate fragments of "meat" polishing on the right edge (at
the distal end) were distinguished. On the back, in the proxi-

Photo ro-r7-Unifacial convergent scraper (trapezoidal).
No pronounced traces of use. The left side retains small ar-
eas of abrasion of the edge. No traces of non-utilitarian wear.
The microreliefs of ventral and dorsal surfaces are practically
identical. Preservation: excel lent.

Photo ro-r9-Unifacial convergent scraper (sub-trapezoidal
with thinned base). Pronounced traces of use were not
found. Abrasion areas are present in the central part of the
right edge. On the back, in the proximal part of the tool,
there are areas of abrasion, remains of polishing of the con-
tacr area on a core. Distinct from normal (e.g., for Upper
Paleolithic) abrasion, this was carried out in the direction
from the flaking surface onto the platform. Very badly
pronounced roundedness of ridges on ventral and dorsal
sides. A practically fresh appearance of interfacet ridges
and hcet surfaces of rejuvenation retouch ofthe edges was
noted. Thus, the item concerned may possess two life stages,
which can be stated with a very low probability. Preserva-
tion: good.

mal part of the tool, there are areas of abrasion: the polishing
remnants of a contact area on a core. Distinct from normal
(e.g., for Upper Paleolithic) abrasion, this was carried out in
the direction from the flaking surface onto the platform.
There is very well pronounced roundedness of ridges on
the fragments of the flake removal surface on the back of
the flake. There is badly pronounced non'utilitarian wear on
the ventral side. lnterfacet ridges and retouch facet surfaces
on the working edges have an almost fresh appearance. The
item may therefore possess three life stages: (r) a core with
extremely strong wear (transportation?), (z) tool manufac-
ture and its use, and (f) rejuvenation retouch. On the very
tip of the dorsal side there are facets of small lengthwise
spalls, like spin-off wear or a Kostenki-type knife, since they
are removed by retouch from a prepared platform onto the
dorsal and ventral sides. Preservation: satisfactory.
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Photo ro-zr-Unifacial denticulated convergent tool (semi-
trapezoidal). Pronounced traces of use were not found.
Traces of non-utilitarian wear were not found. Preservation:
good.

Photo ro-23-Unifacial point (elongated sub-trapezoidal,
naturally backed). Pronounced traces of use were not
found. In the lower part of the right edge, there are areas of
abrasion. According to the degree of wear, it is possible to
distinguish at least two generations of retouch on the ven-
tral part an4 to a lesser extent, on the back. Preservation:
satisfactory.

Photo ro-25-Unifacial point (leaf-shaped). There is badly
pronounced meat cutting wear on the right edge (less) and
left (more). According to the degree of wear it is possible
to distinguish at least two generations of retouch on the
ventral part and, to a lesser extent, on the dorsal surface.
Preservation: good.

Photo ro-zz-Unifacial point (sub-triangular). Pronounced
traces of use were not found. There are traces of rounded-
ness ofthe edge and unclear polishing along the edge ofthe
protruding part of the base. lt is very likely non'utilitarian
wear of the flake. Left edge retouching was the final act of
the tool retouch, and was carried out from the base onto
the tip. Preservation: satisfactory.

Photo ro-24-Unifacial point (leaf shaped with thinned
base). Pronounced traces of use were not found. There are
areas of abrasion in the lower part of the right edge. Ridges
and protruding areas erasure (exhaustion) is observed at
the base on the ventral part. Ridges of thinning removals are
reduced. Dorsal ridges of removals are fresher. Thus, at least
two phases in the tool's lifetime are distinguished. Thinning
of the ventral side precedes the treatment negatives for the
dorsal side. Preservation: satisfactorv.

Photo ro-26-Unifacial point (sub-trapezoidal). Neither
working edge has sufficiently pronounced use wear; only
hinting at weak meat processing use wear. There are areas
of abrasion on the lower part of the base on the right side.
Weakly pronounced traces of erasure occur on the ventral
side. Preservation: satisfactorv.
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Photo ro-27-Unifacial point (leaf-shaped with thinned
base). Wdl pronounced cutting/scraping hide/meat traces
were on part of the left edge. At the very tip, this wear was

Photo ro-28-U n ifacial poi nt (elongated sub-trapezoidal).
Well pronounced cutting meat/hide traces were on the
right and, particularly, on the left edge, where rejuvenation
retouch is more shallow. An abrasion area is in the middle
of the right edge. On the ventral and dorsal sides (very poor
preservation), erasure (exhaustion) of ridges and protruding
areas was observed. This erasure was removed by shaping re-
movals of the right and left edges. Thus, at least two phases
in the lifetime of the tool are noted. Preservation: good.

removed by edge damage like a micro burin spall, and from
the side of the base by a later rejuvenation. Erasure (exhaus-
tion) was observed on some ventral and dorsal ridges (very
poor preservation) and on protruding lateral areas. This
erasure was removed by shaping removals of the right and
left lateral edges, as well as thinning removals made from
the base onto the ventral part. Thinning removal negative
ridges also have non-utilitarian wear less developed than
the "old" part of ventral and dorsal surfaces, but much more
pronounced than the last retouch removals of the edges.
The thinning was probably repeated. Spall dorsal ridges are
fresher. Thus, three phases in the lifetime of the tool are dis-
tinguished: (r) an item to the last ventral thinning (z) thin-
ning (3) an item with dorsal resharpening retouch. There is
an impression that the left edge was more often retouched
in order to sharpen it. Preservation: good.

Photo ro-29-Unifacial point (semi-trapezoidal). Use-wear
traces were seen on the very tip and seParate areas of the
left edge. The wear is poor; with fine edge roundedness and
meat polishing. Remnants of abrasion areas were on the
lower left edge. Non-utilitarian wear is not pronounced, so
it is not possible to assume stages of treatment took place at
different times. However, an area with cuaing traces at the
tip of the tool makes it possible to assume that the final act
of tool rejuvenation was the retouch of the left edge, carried
out from the base towards the point. Preservation: good.
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Photo ro-3o-Unifacial point (trapezoidal). Traces on the
left edge are morphologically similar to scraping/cutting
raw hide. Areas of edge abrasion remain. Erasure (exhaus-
tion) was observed on the ventral and dorsal sides at the
basal ridges and protruding areas. This erasure was removed
by shaping removals of the right and left edges. Thus, at least
two, or possibly three, phases in the lifetime of the tool are
distinguished. Numerous circular cracks, which are traces of
hammerstone treatment, are situated on the dorsal surface
of the blank-flake and its butt. Preservation: satisfactory.
a-raw hide scraping-cutting tracet sox, incident light; b-raw
hide scraping-cutting tracet 1oox, incident lighu c-raw

Photo ro-3r-Unifacial point (sub-triangular). Neither edge
has sufficiently pronounced traces of wear. No abrasion

Photo ro-32-Bifacial plano-convex tool (sub-trapezoidal
point). No pronounced use traces were found, although
separate areas of poorly developed meat polishing on the
left edge were noted. The left edge retains small areas of very
badly developed abrasion. Both sides of the item display
erasure (wear) on ridges and protruding areas. Areas of this
kind remain at the very tip on the plano side. This erasure
was removed by the retouch of the right and left edges from

e

hide scraping-cutting traces, 2oox, incident lighq d-ancient
"freshly" resharpened edge, roox, incident lighq e-Non-utili-
tarian wear traces, 1oox, incident light.

traces were recognized on the edges. Traces of soft erasure
and roundedness of the edge were on separate retouched
areas along the base of the tool; they were removed by the
second row of retouch. Dorsal and ventral erasure traces are
poorly pronounced. Thus, at least two phases in the lifetime
of the tool are established: (r) old retouch, non-utilitarian
wear, (z) new retouch. Preservation: good.

the plano side onto the convex side. Retouch goes along
edges, and is obviously of the second row. The left edge, con-
sidering the plano side as the ventral one, was retouched for
the second time almost along the whole length. The right
edge was retouched only at the tip, with the new facets cov-
ering only % of the length. Thus two, possibly three, phases
in the lifetime of the tool are apparent. The oldest surface
is the plano side of the biface, it underwent rejuvenation
last. There is only a small lengthwise removal from the tip,
four very small facets from the left edge at the base forming
an angle upwards, and two negatives of flat thinning at the
base. The oldest surfaces of the convex side remain in the
central part (lengthwise). lt is not possible to compare the
time of emergence of the oldest areas of the plano and con-
vex sides. Judging from the degree of wear on their ridges,
they are almost identical. Later rejuvenation as a multi-row
marginal retouch was mostly carried out onto the convex
side. At the very tip, there is edge damage reminiscent of
spin-off; its length does not exceed 4 mm and it is highly
likely that it is retouch and not darting wear. Preservation:
satisfactory.
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Photo ro-33-Bihcial plano-convex tool (elongated semi-
trapezoidal scraper). No pronounced use-wear lraces were
found. The right and left edges (from the middle to the base
of the item) retain areas of abrasion. Protruding parts and
ridges are very badly worn on the plano side (the ventral side
of a flake) and the massive butt (a wide plane, fracture). On
the convex side, the surface with similarly bad wear remains
only on a very small area at the base of the item. lt is pos-
sible to state two retouch stages, both from the plano side
onto the convex one, but the older retouch is present only

at the basal part; it was the first to be removed and shaped
the major part of the convex side, especially from the center
towards the tip. Since it is difhcult to prove non-simultane-
ity ofthe first retouching and the oldest areas both on the
plano and convex sides, two, and only hypothetically, three,
attempts of rejuvenation of both surfaces at different times
can be asserted. There are hcets of small lengthwise spalls
similar to spin-off or Kostenki-type knife treatment on the
very tip ofthe back, since they are removed from a prepared
platform by retouch onto the plano side; their length does
not exceed 3 mm. Preservation: satisfactory. d-non-utilitar-
ian wear traces, 1oox, incident light; b-non-utilitarian wear
ffaces, 2oox, incident light.

There are no good reasons to distinguish stages of treatment
taking place at different times. Both sides of the item have
practically identical, very weak wear, possibly due to embed-
ding in the cultural layer. The item is an intensely worked
plano-convex tool. The latest rejuvenation removals were
made onto the convex side. The plano side was modified
twice, but despite this, there are no truncated large removal
negatives on its surface. There is very badly pronounced
additional wear that is absent on negatives from the later
thinning of this side in the central part of the plano side, on
the surface of negatives, and interfacet ridges thinning of
the first generation. These wear areas are relatively flat, the
traces are not very pronounced, and are very likely to be
remai ns of non-util itarian wear. Preservation: satisfactory.

probably meat cutting. Protruding parts and ridges on the
plano side and convex side are worn. Retouch of later reju-
venation is present on both plano and convex sides at the
base (very litde). The latest facets are removed from both
edges from the center towards the tip of the tool. lt is pos-
sible to distinguish two stages of treatment for both edges
of the tool. Circular cracks on the plano side are evidence
of hammerstone usage. There are facets of micro spin-off
at the very tip of the convex side. Preservation: satisfactory.
o-non-utilitarian wear traces, 1oox, incident light; b-non-
udlitarian wear traces, zoox, incident light.

W
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Photo ro-34-Bifacial plano-convex
straight scraper). No pronounced use

tool (single-edged
traces were found.

Photo ro-35-Bifacial plano-convex tool (trapezoidal point).
Pronounced use-wear was not found. Separate areas retain
wear on the right and left edges beneath the center. Wear is
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Photo ro-37-Rejuvenation piece of a unifacial convergent
tooli tip. Badly pronounced but definable meat cutting
polishing traces were found on the edge of the right side.
Badly developed non-utilitarian traces were on the back, r
cm away from the tip. lt is quite obvious that these traces
are present on this removal only because it is the longest
of all. Compared to other similar pieces, it "seized" the big-
gest part of the dorsal relief, lying under the point of flaking
(closer to the base). The very tip of the tool is normally
shaped by facets of the latest (freshest) retouch. Preserva-
tion: good.

Photo ro-39-Rejuvenation piece of a unifacial convergent
tool's tip (zx natural size). Badly pronounced but definable
meat cutting polishing traces were found along the edge of
the side at the very tip. An area with abrasion remains at the
lower part of the right edge. Non-utilitarian traces were not
found. Preservation: good.

Photo ro-4r-Rejuvenation piece of a unifacial convergent
tooll tip (zx natural size). Expressive traces of use were not
found. Very poorly developed abrasion traces were on part
of the left working edge. Non-utilitarian traces were not
found. Preservation: good.

Photo ro-38-Rejuvenation piece of a unifacial convergent
toolt tip (zx natural size). Well pronounced meat cutting
traces were found along the edge of the side at the very tip.
Preservation: good.

Photo ro-4o-Rejuvenation piece of a unihcial convergent
tool's tip. Rather expressive meat cutting/raw hide polish-
ing traces were found along the edge of the piece, as well
as a fragment of the right edge. Similar traces were very
likely present on the left edge, but were removed by fresher
micro- retouch. Non-utilitarian traces were not found. Pres-
ervation: good.

Photo ro-42-Rejuvenation piece of a unifacial convergent
tooll tip (zx natural size). Rather expressive meat cutting/
hide polishing traces were noted along the edge of the piece,
as well as a fragmenc of the righr and left edge. Non-utilitar-
ian traces were not found. Preservation: good.
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Photo ro-43-Rejuvenation piece of a unifacial convergent tool's tip (zx natural size). Poorly expressive, but quite dehnable
meat cutting,/hide polishing traces were found along the piece! side, at the very tip, on the left edge. Non-utilitarian $aces
were not found. Preservation: good. a-meat cutting traces, loox, incident light; b-meat cutting traces, 2oox, incident light.

Photo ro-44-Rejuvenation piece of a bifacial convergent
tool's tip. Badly pronounced meat cutting polishing traces
were found on the edge of a fragment of the left side. Non-
utilitarian traces were not found. Preservation: good.

Photo ro-45-Re.iuvenation piece of a bifacial convergent tool's tip. Well pronounced meat cutting polishing traces were found
on the edge of a fragmenr of the left blade, on both sides of the tool. Non-utilitarian traces were not found. Preservation: good.
a-meat-hide cutting traces, loox, incident light; b-meat-hide cutting traces, 2oox, incident light.

Photo ro-46-Rejuvenation piece of a bifacial convergent
toolt tip (zx natural size). Badly pronounced meat cutting
polishing traces were found on the edge of a fragment of the
left blade, on both faces. Non-utilitarian and abrasion traces
were not found. Preservation: excellent.

Photo ro-47-Rejuvenation piece of a bifacial convergent
tooll tip (zx natural size). Badly pronounced meat cu$ing
polishing traces were found on the edge of a fragment of the
right side, on the surface of the plano side, and to a lesser
degree, on the convex side. Non-utilitarian traces were not
found. Preservation: good.
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Photo to-4g-Bifacial thinning chip. No definable traces
were found. Preservation: excellent.

Photo ro-+8-Bifacial thinning chip. There are remains of
well pronounced abrasion along the edge of a fragment of
the working edge. Non-utilitarian traces were not found.
Preservation: good.

Photo ro-so-Bifacial thinning chip. There is well pro-
nounced abrasion along the flange of a fragment of the
edge. Erasure of interfacet ridges on the dorsal surface is
noted. Preservation: excel lent.

Photo ro-s2-Retouch piece on unifacial/bifacial toolt lat-
eral edge fine resharpening. No use-wear traces were found.
Preservation: good.

Photo ro-s4-Simple retouch spall. No changes of natural
surfaces traces were found. Preservation: good.

Photo ro-sr-simple retouch chip. There are light abrasion
traces on the edge of the butt, which is a fragment of the
tool's edge. Preservation: good.

Photo ro-s3-Simple retouch spall. No changes of natural
surfaces traces were found. Preservation: excellent.

Photo ro-ss-Retouch piece on unifacial/bifacial toolt lat'
eral edge radical resharpening. No expressive traces of any
kind were found. Preservation: good.
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Photo ro-56-Retouch piece on unifacial/bifacial tooll lat-
eral edge fine resharpening. Well pronounced meat cutting
wear traces are on the fragment of the left edge and near
the point on the right edge. Area of abrasion traces is in
the lower part of the piece. Non-utilitarian wear traces are
not recognized. Preservation: good. d-meat cutting traces,
roox, incident light; b-meat cutting traces, 2oox, incident
light; c-meat cufting traces,4oox, incident light.

Photo ro-s7-Retouch piece on a unifacial/bifacial tool!
lateral edge radical resharpening. Possible non-utilitarian
traces are along the fragment of the toolt edge-the piecel
butt. Preservation: good. Photo ro-s8-Simple retouch spall. There are poorly pro-

nounced abrasion traces along the fragment of the tool's
edge-the piecel butt. Preservation: good.



tansformation Analysis and the Reconstruction
of On-Site and Off-Site Activities:
Methodological Remarks

ne, if not the main, focus in Middle Paleolithic
research is still the question of whether the

observed concepts of blank production, as well as
the different forms and frequencies of stone tools,
derive from functional processes, or if they are bet-
ter explained as resulting from cultural development.
To analyze aspecrs of this discussion, which has been
called the Binford-Bordes-discussion in the German
literature (Richter r997:ry4), it is necessary to control
two other important factors that are, without doubt,
responsible for some of the diversiry among Middle
Pdeolithic assemblages: the infuence of space and
time. Both can be excluded as explanatory variables if
contemporaneous assemblages from one region with
similar environmental senings are used. It follows
that the investigation of functional and/or cultural
variabiliry in the Middle Paleolithic should start on a
regional scale in a limited chronological time range.

Chronology, however, is a major problem even if
regional assemblages should be ordered according
to their relative ages only. It seems as if rypological
comparisons alone, based on the hypothesis of an
evolutionary development of stone tools, are not
an adequate solution. In addition, analyses based
on those rype forms that are supposed to have a
chronological relevance use only a part of the archeo-
logical data related to the production and use of
stone tools (Rolland 1988; Sackett 1988). It is for this
reason that two of the major complexes of Central
European Middle Paleolithic, the Mousterian and the

Tborsten Ut/tmeier

Micoquian, were believed to be units distinct in space
and time (Bosinski ry67:84 Einheiten in Zeit und
Raum) and thus the result of cultural changes over a
long period of time. As soon as all artifacts, includ-
ing debitage, from well-stratified sequences were used,
and not just tool rypes (with a focus on tFpe forms),
different hypotheses emerged (Geneste 1985, 1988,
r99o; Richter r997t Soressi 1999; Uthmeier zooo).

The presence of the Levallois concept in both indus-
tries, as well as similarities in many other technological
and rypological variables, led to the hypothesis that
the Central European Mousterian and Micoquian
assemblages were produced by the same groups of
Neandertals. The differences berween both industries,
which can be reduced, in a much simplified view
to the presence or absence of bifacial tools, seem to
originate in different activities, rather than relating to
different chronological positions and/or cultural tradi-
tions. The same analytic approach that tries to explain
all artifacts in an assemblage in terms of rypology,
technology, raw material procurement, and settle-
ment paffern, Ied to the hypothesis that assemblages
of the so-called Szeletian (Allsworth-Jones 1986) may
also represent the remains of special activities of the
Mousterian and Micoquian-producing Central and
Eastern European Neandertals (Uthmeier zooo).

Apart from the question of whether modified
pieces alone bear sufficient data to answer chronologi-
cal questions, it is common sense that multiJayered
sites provide the most adequate data to establish a
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regional chronology. In this regard, the data from the
Late Middle Paleolithic of Crimea is of exceptional
qualiry. After more than twenty years of intensive
research, many multiJayered open air sites, rockshel-
ters, and caves from a small region situated along the
ridges of the Crimean Mountains are known (Chabai

r998a). Among these, Kabazi II with more than 25
archeological horizons embedded in more than 15
geologicd layers is one of the major sequences for
the Upper Pleistocene in Europe (Chabai r998b;
Chabai et al. in press). Sites like Kabazi V Starosele,
Buran-Kaya III, Karabi Thmchin, and Chokurcha I
also have several archeological layers containing dif-
ferent industries and faunal material (Burke 1999^,
r999b, Chapter 16; Patou-Mathis 1999, Chapters
8 and zz). In combination with the analysis of
malacofauna (Mikhailesku 1999, Chapter r9), small
mammals (Markova t999, Chapters j, 17, z1), and
pollen-sequences (Gerasimenko ry99, Chapter z), it
is possible to reconstruct different activities within
local and regional paleoenvironments (Burke et al.
1999). For chronologicd comparisons, absolute dates
were made with different dating methods to control
and correlate the stratigraphical sequences (Rink et
al. r998).

According to Schiffer GS8Z), howwer, the distribu-
tion of finds within a given excavated unit may not
only be the result of human activities, but may also
be due to geological processes and other non-human
agents. Geological processes that move artifacts after

human occupation are supposed to be especidly active
in multi-layered caves and rockshelters (Richter 1987).
Only after isolating processes that might lead to an
admixture of artifacts from different archeologicd
levels is it possible to meaningfully analyze and inter-
pret human activity. Apart from other aspects, the
following questions are considered to be important:
Do all artifacts from an archeological horizon belong
to a single episode of human settlement, or were the/
left in the course of several repeated visits to the same
long-exposed living foor?'S?'hat were the shapes of the
artifacts that first entered the site, and from where did
they come? \7hich part of the cltaine oplratoire took
place on-site, and which part happened oflsite?'What
concepts were used for the production of blanls, and
for what purpose were the tools made? Finally, what
was the function of the site, and how does the site fit
into a regional settlement pattern?

To answer these questions, it is necessary to isolate
distinct short-term episodes. Afterwards, these distinct
episodes can be analyzed in regard to their technolog,r,
rypology, and the activities they represent, embedded
in the use of the regional landscape. 'We believe that
the sorting of stone artifacts into their original nodu-
lar context, the subsequent treatment of these nodules
as minimal prehistoric units, and the interpretation
of these units in terms of on-site and off-site activities
are new methods that help to get closer to the recogni-
tion of functional processes in Paleolithic assemblages
(Figure u-r).

The Approach: Sorting Artifacts into Nodules

Today, the grouping of artifacts into different classes
of raw material is a standard method in analyzing
stone tool assemblages. In most studies, these classes
represent geological formations and/or distinct raw
material sources. It is only since the work of K.-
H. Rieder $98:'182, r99o), J.Hahn (1988), and 

'S7'.
'Weissmiiller 

(1995) that the attempt to sort artifacts
by using macroscopic attributes (Figure rr-2) into
even smaller units has become more widely known.
Inspired by the diversity of Jurassic and Cretaceous
raw materials found in southern German Middle and
Upper Paleolithic assemblages, they used carefully
recorded attributes like the texture and color of the
fracture, the structure and color of the cortex, and
the presence or absence of microfossils to define indi-
vidual nodules even when re6ts were missing. 

'!V'hile

the diversity of attributes within a unit thought to be
the equivalent of a single nodule should tend towards
zero, the differences between these units should be as
numerous as possible. Unlike W'eissmiiller (1995:6r),

we decided not to sort artifacts under 3 cm if they
were classified as simple chips. Chips from bifacial

faking and from retouch or the resharpening of work-
ing edges, however, were included in the samples. The
attempt to sort aftiacts into raw material units results
in four different categories:

(r) Single piece: one artifact that shares no raw
material attributes with any other ardfact from the
analyzed assemblage.

(z) 
'Workpiece: 

two or more artifacts, with refits or
without, that belong to a single nodule.

(;) Ra* material source (or variant): two or more
artifacrs rhat belong to different nodules. The variery
of raw material attributes is within the known vari-
abiliry of the raw material source.

(4) Formation: two or more artifacts, the origins
of which can only be traced back to their geological
genesis.

\7'hile in most cases a distinction between differ-
ent geological formations, as well as between different
raw material sources is possible, the identification of
individual nodules requires knowledge of the vari-
abiliry of attributes such as colot cortex, and fossils
within a given raw material source. The significance
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of the raw material units for functional interpreta-
tions varies with the level of resolution reached in the
sorting. Because they consist either of single artifacts
or contemporaneous pieces, the categories "single

pieces" and 
'workpieces" 

are regarded as the short-
est temporal activities in the Paleolithic that we are
able to recognize and explain in a broader context,
e.g., chaine o?Aratuire, Iocal activities, and regional
settlement pafterns (Figures rr-r, rr-2, rr-3). In general,
Paleolithic assemblages are seen as an accumulation
of such short-term events. Single pieces, for example,
were manufactured elsewhere, imported, and-either
after being used or not being used at all-discarded.
W'orkpieces, on the other hand, went through either
some or all phases of rhe chaine oPiratoire at the site.
In realiry the other two categories, the raw material
sources and the geological formations, are also com-
prised of a number of single pieces and/or workpieces,
but, due to related raw material attributes, it is impos-
sible to separate every single event, e.g., each nodule.
Within the framework of the search for nodules, they
are defined as the sorting remnant ('Weissmiiller rggj:

l8). If compared with the endre assemblage, it can
only be assumed that the procurement of raw material
for the production of two or more cores coming from

the same raw material outcrop or geological formation
took relatively litde time.

The attempt to identify nodules must not be looked
ar as a failure if such a high resolution can only be
achieved for part of an assemblage. Theoretically, even
the recognition of some single pieces or workpieces
allows better hypotheses to be formulated about the
intentions of Paleolithic people than if such informa-
tion is lacking. Yet, how is it possible to check if the
macroscopic attributes used to separate nodules were
sufficient, especially when refits are missing? The fol-
lowing list gives some features that permit a plausible
sorting into workpieces:

G) Th. number of artifacts of a workpiece and
the estimated sum of their volumes. If present-day
raw material sources were sampled, it is possible to
estimate the size range of the nodules. Therefore, it is
possible to check if the total amount and the maxi-
mal length of the artifacts in a workpiece fall into the
range of volume and metric amributes known for the
sampled nodules.

(z) The shape of a nodule and its geological prov-
enance. If pieces with cortex allow conclusions about
the shape of a nodule (plaquette, etc.) and its geo-
logical provenance (river terrace, residual, or primary

cortex:
color and structure

cortex:
primary source or
seconoary source,
shape (nodule, plaguette)

streaks:
size, color and
frequency

Data from
raw material units
(RMUs)

patrna

Site - Layer - RMU (lD-number) - weight - number oJ artiJacts

level.oJ sorting
single piece - workpiece - source - Jormation

individuality:
many / Jei / no shared attributes with other raw material units

Figure rr-z-Attributes used as defining criteria for the sorting of artifacts into raw material units. Single pieces that share
no atrribures with any other artifact of the sample are treated as an unquestionable import; small units with an individual
combination of attributes (workpieces) are supposed to be an equivalent of refitted debitage on the site.
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source), all artifacts with cortex should be classified
the same (e.g., plaquette from primary source).

(3) Refits. Refits should exclusively occur within

(4) Technology. If the attempt to identif' a con-
cept of blank production was successful, all artifacts
of a workpiece should 6t into the expected variability

of blanks for this concept (e.g., if a core is recognized
as Levallois, no blank normally expected for the dis-
coidal concept (Biieda r995) should be present).

(5) Spatial distribution. If the finds are consid-
ered to be in situ, the mapping of artifacts from a
numerically larger workpiece should show a con-
centration.

Raw Material Requirements for Successful Sorting into'$7'orkpieces

Only unpatinated artifacts allow identification of
raw material sources, since the formation of patina
destroys the original surface ofthe fracture (Rottlinder

1981:554-558). At the same time, the identification of
workpieces and single pieces presupposes different
macroscopic attributes between nodules coming from
the same raw material source. The origin of Jurassic
hornstone and Cretaceous fint as cyclical secretions in
parallel layers (Floss ;994.81 formed during the sub-
mersion of microorganisms below the seabed favored
the genesis of individual nodules that differ in volume,
color, and in the presence or absence of streaks and
fossil inclusions. In addition, the vulnerabiliry to
chemical solution and mechanical abrasion of the
outer nodule covering leads to different molding of
the cortex. Other raw materials of biogenetic origin,
such as radiolarite, howwer, appear to be more homo-
geneous. Raw materials developed during processes of
metamorphosis, like quartzite and chalcedony, as well
as magmatic raw materials developed during volcanic
activities, often do not have such a broad spectrum of
individual attributes. In generd, raw material procure-
ment that uses several outcrops of different geological
origins makes the sorting of artifacts into workpieces
easier. The Middle Paleolithic assemblages of southern
Germany, where the sorting into nodules was first
done, are good examples of such procurement strate-
gies. In most cases, the diverse spectra of raw materials
are the result ofrepeated cycles ofpurposeful surveys
for mainly local sources from the mountain ranges of
the Swabian and Franconian Alps, where formations
of different geological eras found their way onto the
Pleistocene surface (\Teissmiiller 1995:ro8-rrr).

This is also true for the southern part of the Crimean
Peninsula, where the genesis of the Crimean Mountain
ranges (Figure rr-3) led to the exposure ofdifferent raw
material sources (Ferring 1998). The first range, rising
at the southern bank of the Crimean Peninsula, is
composed of Jurassic limestone, sandstone, and con-
glomerate. The second range is built up by Cretaceous
sedimentary rock that is, in part, overlain by lac-
coliths. The third and lowermosr range in the north

consists of clay, sand, and limestone from the Tertiary
period. Many primary raw material sources known
today (Figure rr-3) are situated in the eastern part of
the second range of the Crimean Mountains, along
the valley of the Burulcha River and near the small
town of Russakovka (see also Figure rz-r). Because
dark colors, ranging from black to dark grey and grey-
ish-brown, dominate most of the samples we took in
that area (Thble rr-r), it is possible that the outcrops
belong to the same layer of Cretaceous fint. At the
same rime, we observed a great variabiliry in shape,
color, and streaks between the nodules. Secondary
raw material sources such as outcrops of residual
fint and river terraces are even more num€rous and
mainly located along the Bodrak, Kacha, and Alma
river valleys. In some cases, as in the Bodrak Valley,
the river has cut into primary raw material sources. As
a consequence, nodules with rolled cortex and those
with challcy cortex lie near the riverbeds. As far as
the sorting into workpieces is concerned, conditions
on the Crimean Peninsula are good because the raw
material there is characterized by different geological
formations within a small area and, at the same time,
nodules from the same raw material source show vari-
abiliry in color, structure, and cortex.

Vhen compared with the situation today, it is not
easy to calculate the distribution of and the access to
raw material outcrops during the Upper Pleistocene.
According to Chabai etd' $999 zz8), some of the out-
crops were exposed only in a late phase of the Upper
Pleistocene when the rivers cut their beds deeper
into the landscape. Nodules from secondary sources,
especially when taken out of river terraces, have been
rolled and crushed during their natural transportation
and therefore are often of poor qualiry. Others, which
were collected at the bottom of slopes with primary
sources, are in comparably bad condition because of
weathering. Today, many artificial terraces make it
easy to locate and sample the above-mentioned raw
material sources. For Neandertals, the acquisition
of good qualiry raw materials must have been much
more difficult.
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Figure rr-3-Map of raw material sources and important Middle Paleolithic sites in the southwestern part of the Crimean
Peninsula. The sources are the result of sporadic, non-systematic excursions and therefore not representative. See Table fl-l for
descriptions of sources (A-H).(Adapted from Daniloff19o5:carte lV by K. Monigal.)

Analysis of Natural Site Formation Processes on the Basis of Workpieces

After analyzing the formation processes of archeo-
logical sites, Schiffer Q98) distinguished the cultural
transformation processes (C-transforms) that include
all human activities connected with the production,
use, and discard of artifacts from geological and non-
human activities. The latter, termed environmental
or natural site formation processes (or N-transforms),
are active during and after the discard of artifacts and
include, among others, erosion, solifluction, cryotur-
bation, and bioturbation (Figure rr-r: -r). If natural
site formation processes were active, they may have
disturbed the original context of artifacts discarded
on an archeological living foor, or, even worse, may
have led to a mixing of artifacrs that were originally
embedded in distinct archeological layers. Thus, they
hamper the analysis of the cultural processes that are
the main focus of archeological interest. Consequently,
it is necessary to recognize the presence ofnatural site
formation processes, and to estimate to what degree
they distorr rhe archeological data. In the past, the
projection of excavated finds onto profiles and the

refitting of artifacts were used to solve the problem
of post-depositional processes. During their attempt
to clariS' the stratigraphic situation and to identify
contemporan€ous artifacts in disturbed multi-lay-
ered Middle and Early Upper Paleolithic cave sites
in southern Germany, Rieder $98rl8z; r99o) and
Hahn (r988:ro8-rr7), ior th. first time, sorted artifacts
into distinct nodules and treated them as equivalent
of refits. Because artifacts from several geological
layers accumulated in refits and workpieces, Hahn

ft988:79-84) came to the conclusion that the actual
number of human visits in the Aurignacian layers of
Gei8enklssterle Cave had ro be reduced drastically.
Only rwo assemblages, AH II and AH III, remained,
although several archeological horizons had been
defi ned during excavations.

The late Middle Paleolithic G-layers of the
Sesselfelsgrotte (Richter t997), dated to OIS 3, are
another prominent example of the influence of natural
formation processes on Paleolithic sites. A low rate of
sedimentation was combined with an intensive, often
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Description of raw material samples mapped in Figure rr-3

Source Location
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shape naterial deposit

round river terrace

Kanly-
Dere
Valley

Bodrak
Valley

I

8

z
IO

II

Alma
Valley z

J

E Burulcha r
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F Russa- r
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3

G Karakush r
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Karasu z
Valley

fMula & Monigal r998:rz5

dark grey to none
brown, white
speckled

dark yellow- yellow-brown, 3o.3
brown to yel- cm or light brown
low-brown and needle shaped

dark grey light grey, sz cm,
clearly limited

medium light grey, sr cm,
grey-brown clearlylimited

light grey, <o.7 cm, none

not clearly limited

medium light brown, <z cm, light grey and dark beige and white,
grey-brown clearly limited grey streaks smooth

black

dark grey-
brown

light grey-
violet

dark brown

light grey-brown,
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clearly limited
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yellow-brown, <o.5
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t'il..*='i; t'-'

round

round
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round

round
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primary (rock
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primary source)
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river terrace)
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rock
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D
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repeated, human use of the comparatively small cave
over a brief period. The GJayers, with a depth of only

to cm, contained no fewer than six archeological hori-
zons that were, in part, preserved as living foors.'With
the help of a cluster analysis, Richter Q997:5o-62)
determined that each human visit was correlated with
a characteristic combination of workpieces discarded
in different excavation units (e.g., squares in layers).
The mapping of the clusters showed that the artifact
concentrations were scattered vertically, and that the
cenrers of rhe three-dimensional distributions were
the places where the activities originally took place
(Doppelkegelmodell: Nchter 1997:54). In most cases,
this was around 6.replaces. Altogether, twelve visits
were identified, with changes in the use of the occupa-
tional surfaces through time. After using workpieces
(e.g., nodules) as the smallest units, the chronological
resolution was higher than it was according to the
stratigraphic data from the excavationsr excePt for
the uppermost layers, each archeological horizon
represented a number of short visits, each of them
using only a part of the cave. In the framework of
the analysis of N-transforms in the GJayers of the
Sesselfelsgrotte, combinations of workpieces were
defined as the shortest recognizable human activities
in space and time. In this case, the time axis was pro-

Analysis of Cultural Site Formation

Human activities before, during, and after the discard
of artifacts were summed up by Schiffer (1987) under
the term C-transforms. It has already been said that
Crimean Middle Paleolithic sires are characterized
by a high rate of sedimentation. This speaks for the
presence ofwell-preserved, in situ living foors. At the
same time, the thickness of the archeological horizons
at many sites measures only several centimeters. This
is seen as a strong argument for the hypothesis that
surfaces were only briefly accessible. It follows that
the rapid sedimentation often led to a preservation
of real living foors where it is possible to correlate
artifact concentrations with distinct Neandertal
activities. There is still the chance, however, that more
than one visit, each dedicated to different activities
and separated by years, might have accumulated on
a well-preserved living foor. In contrast to perma-
nent settlements of agricultural communities, where
artifacts from structures like houses, pits, or graves
can be traced back to distinct activities over a short
period, most Paleolithic communities are thought to
have lived as highly mobile hunter-gatherers, leaving
behind settlements with less pronounced structures.
Ethnographic data from the Nunamiut (Binford 1978:

+88-+si show the repeated use of campsites, espe-
cially of caves and rockshelters, within several years.

vided by the sedimentation rate of the cave in-filling,
whereas the space was the excavated area.

The late Middle Paleolithic sites in the mountainous
region of Crimea, however, seem to be less strongly
affected by problems resulting from low' and at the
same time, often changing, sedimentation rates. Still
today, large quantities of colluvial sediments mixed
with pebbles and boulders accumulate at the bomom
of slopes exposed to the south. The combination of
arid conditions that hamper vegetation, large seasonal
ranges of temperature, and high rainfall within short
periods of the year (Ferring ry9(:frg. z-y) have led to
high rates of sedimentation, either as colluvium or as
exfoliation. If sediment traps such as caves, rockshel-
ters, or fallen boulders stop the process of erosion,
long stratigraphies consisting of thin archeological
horizons separated by archeologically sterile 5 cm to

Jo cm lwels are preserved. Distinct concentrations
of artifacts and faunal rema-ins, as well as fireplaces
associated with unpatinated artifacts, indicate the in
situ preservation of many archeological horizons in
Kabazi II, Kabazi II, Starosele, Buran-Kaya III, and
Chokurcha I that were studied by us. Because N-
transforms seem to have less importance, this article
is focused on the analysis of cultural site formation

Processes.

Processes on the Basis of \Torkpieces

fu a result, artifacts and structures of different visits,
dedicated to different activities, might be found on
the same archeological surface.

In the past, the mapping of in situ artifacts, and
especially the mapping of refits, was used to clarify
the question of whether the disribution of artifacts
was the result of a single episode or the result of more
than one visit. If the overall disribution of artifacts
shows a single concentration, with structures in the
center or nearby, it is generally concluded that the
discarded artifacts can be traced back to a single
visit. If the overall distribution of artifacts shows
more than one concentration, in theory rwo classes
of refits can be distinguished: (r) a considerably high
number of refits benveen concentrations is inter-
preted as an interaction of humans and is therefore
taken as a strong argument for the simultaneiry of the
concentrations, or (z) the fact that refits are mainly
distributed within the concentrations is seen as an
indicator for isolated and therefore separated human
activities. Because they are considered to be an
equivalent of refits, the mapping ofworkpieces allows
analogous considerations (Figure t:-v z): the spatial
distribution of artifacts from a nodule also provides
information about the presence and the extent of
interacrions among artifact concentrations. At the
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sarne time, the analysis of workpieces leads to a larger
and therefore more reliable data set.

As far as the question of the distribution of con-
temporaneous artifacts is concerned, only distinct
nodules give suitable data. If the analysis is dedicated
to chatnes opiratoires of blank and tool production, it
is possible to include all classes of raw material units;
e.g., the geological formations, raw material sources,
workpieces, and single pieces. The reconstruction
of concepts and methods of blank and tool produc-
tion with the help of workpieces has the advantage
that the artifacts are sorted back into the units from
which they came (e.g., the raw nodules), instead of
classifying them into techno-rypological classes that
artificially interrupt the history of the core reduction.
The completeness of all artifacts coming from one
nodule may tell ar least a part of this history.

The importance of an analysis of the chaine
o?lratoire that focuses on single nodules lies in the
observation that different shapes of nodules might
lead to different technologicd treatments, especially
in initial core preparation. Among others, the refits
of the Magdalenian open-air site of Etiolles are a
good example of the correlation between different
methods of preparation of bi-convex blade cores and
the shape of the nodule (Pigeot r987:fig. rz). For the
Middle Paleolithic, a high correlation between the
shape ofnodules and the concept ofblank production
(Uthmeier 1998:488), as well as the lack of association
between these two factors (Peresani 1998) have been
reported. Only when artifacts are looked at in their
original context-either after refits or after a sordng
into workpi6ss5-i5 it possible to securely detect the
presence of such correlations.

All methodological aspects connected with the
sorting of artifacts into workpieces mentioned so
far were not new attempts, but variants of methods
originally used for the analysis and interpretation of
refits. 

'With 
the transformation analysis, 

'Weissmiiller

(t995:581) has developed a new method that is not
only dedicated to on-site activities connected with
the production and use of stone tools, but also looks
for activities that took place off-site. Comparable to
the work of Richter (tgg), the assemblages in the
Mousterian layers of Sesselfelsgrotte, dated to OIS 5
and analyzed by \Teissmiiller (1995:66), are defined
as a combination of workpieces that share the same
horizontal and vertical distribution. At the same time,
it is assumed that the excavated area of the small rock-
shelter covers, at least, most of the originally inhabited
soace. In cases where N-transforms are considered to
be inactive, it follows that workpieces with incomplete
chaines opdratoires should have resulted either from the
import or the export of artifacts (Figure rr-r:3). Thus,
transformation analysis is a method that elucidates
the mobiliry of hunter-gatherers, who, while on the
move, transported tools, blanks, cores, and/or nodules

('S7'eissmiiller ry95:7). Since the beginning of human
stone tool production, raw materid had to be trans-
ported from outcrops to the sites where sharp edges
were needed (Isaac r989:3o4).'$fhile the transport of
local nodules from the Lower Paleolithic onwards has
been a generally accepted interpretation, there have
been different opinions about artifacts prepared for
future use. For the Upper Paleolithic, the mobiliry
of even larger numbers of artifacts between campsites
is widely accepted (Geneste r99o.,fig. 3), sometimes
reaching more than 1oo/o of all blanks from a core
(Hahn r988:r4, 247).For the Middle Paleolithic, there
has been a long debate about whether Neandertals
were producing mainly expedient tools or, to the con-
trary also had long lasting and highly mobile curated
tools (Binford tSZil.Since the work by J.-M. Geneste
(1988, r99o), we have good reasons to support the
curated tools hypothesis and to assume that the biog-
raphy of Neandertal stone tools was characterized by
on-site production, as well as by transportation.

But to what extent were artifacts moved by
Neandertals, in general? 

'W'hat 
percentage may we

expect for example, compared to the Upper Paleolithic?
Most attempts so far compare the number of artifacts
from different raw material sources, often by group-
ing the distances between the outcrops and the sites
(Floss 1994; Geneste r99o; Roebroeks et al. 1988). The
interpretation is mainly focused on the number of
artifacts that come from distant raw material sources.
Probably due to vegetation and topography, distances
for imported raw material in Central and Eastern
Europe tend to be longer than in \Testern Europe
(Floss r994:3y5). Beside the general trends achieved by
the analysis of regional and/or long distance raw mate-
rial transport, it seems sure that a quantity of Middle
Paleolithic artifacrs moved within local logistical
territories (Floss 1994:355). These movements within
the range of local raw material procurement, from a
campsite to more or less contemporaneous hunting
stands, butchering sites, raw material outcrops, or
to areas where organic resources were collected, are
neither well known nor understood. In part, the lack
of information is caused by the simple counting of
artifacts by different raw material sources. The data
raised tend to be incomplete, because artifacts might
have been imported not only as single pieces, but also
as nodules, and because artifacts might have been car-
ried out of a site. The transformation analysis tries to
estimate the overall number of artifacts transported
into and out of the site, even if no or only a few refits
were found. How does this work?

In the overwhelming number of cases, the reduc-
tion of lithics follows a general pattern that can
be described, following Geneste (1986, 1988), as a
sequence that starts with the acquisition (phase o), is
followed by the decortication (phase r), the preparation
and the faking of blanks (phase z), modification/
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retouch (phase 3), the use of tools (phase 4), and,
finally, the discard of artifacts (phase 5). By asking of
wery workpiece whether the artifacts cover all these
phases, or represent only a part of them, transforma-
tion analysis helps to figure out in what condition a
nodule or core was imported, what steps of the sche-
matic chatne opiratoire took place on-site, and what
artifacts were probably taken oFsite. Because artifacts
can be attributed to initial or final phases, it is pos-
sible to formulate hypotheses about the point in time
when artifacts were used or discarded off-site (Figure

:r--:c 3). For example, if fakes with cortex are missing,
it is assumed that decortication as an initial phase of
the chaine opy'ratoire not only happened elsewhere, but
also in the past. If all blanla of the core reduction
except for the core itself were found within a work-
piece, it is assumed that the core was taken to another
campsite for future activities.

At the present state of knowledge, the acquisition of
lithic raw materials during the Paleolithic seems to be,
with only few exceptions, the result of an embedded
strategy. If it is true that the search for nodules and
visits to outcrops are more or less always combined
with other activities, then the steps of the chaine opira-
toire recognized as oFsite activities give informadon
about past and future campsites. The more steps of
the core reduction that lack artifacts. the shorter is the
section of the transformation that took place on-site
and the longer is the time the workpiece spent at other
sites. The condition of import can be defined as an
indicator for the amount of time that has passed since
a nodule was taken out of the outcrop: single pieces
without cortex or workpieces that consist of few tools
should already have had a longer biography when
entering a site than workpieces that were imported as
a raw nodule. In theory it might dso be considered
that an increasing number of missing artifacts from

initial phases of the chaine oplratoire correlates with
the distance the workpiece has been moved and/or the
number of stops between the outcrop and the discard.
In rediry it is only possible to describe the variability of
possible activities unaware of the fact that they might
have been contemporaneous (in the sense of ephem-
eral camps), part of a past base camp, or the result of
several short stops in the past. The same must be said
about artifacts of workpieces that were exported. If
only a few tools were exported, we may conclude that
short activities at ephemeral campsites were planned,
whereas the export of many decorticated nodules and
cores may be seen as an indicator for the planning of
longer stays. Again, these are theoretical expectations
that cannot be proved.

Tiansformation analysis classifies the section of the
cbatne opAratuire produced on-site by using the num-
ber ofcortical fakes, the presence or absence ofblanks,
and the dorsal scar panerns that indicate core and tool
reduction steps. 

'!V'ith 
this classification at hand, it is

possible to formulate hypotheses about major aspects
of regional setdement patterns: Do short sections of
the chatne o?eratoire dominate the workpieces of an
assemblage and did the visit therefore have the char-
acter of a short stop? Or, to the contrary are there
more workpieces that represent the complete chaine
opAratuire and indicate a Ionger episode? How many
workpieces were brought into the site as raw nodules,
and how many came in as prepared core blanks? Using
the same criteria, and by applying a hierarchicd sys-
tem of classes, it is possible to compare the so-called
transformation sections of workpieces that make up
an assemblage (intra-site analysis). In a second ,r.p, i,
is possible to compare the overall transformation of
different assemblages embedded in a stratigraphical
sequence (\Weissmiiller r99j:' Richter 1997) or from
different sites (Chabai et al. in press).

The Conditions for Success: Site

Both transformation analysis and the methods to
identify N-transforms are based on sorting stone tool
assemblages into workpieces. At the same time, there
are essential differences. Even if workpieces are known
to be incomplete because the excavation covers only a
part of the original settlement, a meaningful analysis
of N-transforms is still possible. Like refits, artifacts
from different layers that accumulate in a workpiece
indicate that N-transforms were active. Because
incomplete workpieces are thought to indicate off-
site activities, the transformation analysis asks for
assemblages that are not affected by N-transforms or
insufficient trench sizes. Are these demands realistic,
at all? As far as archeological horizons in Eurasia are
concerned, the key for an in situ preservation of liv-

Preservation and Tiench Size

ing foors suitable for the transformation analysis lies
in a rapid sedimentation after humans left the site.
Although the conditions are not as excellent as they
are at the famous late Magdalenian hunting camps of
the Paris Basin (Pigeot" ry87), it has already been said
thar at mosr Crimean Middle Paleolithic sires studied
by us, Pleistocene surfaces were buried quickly after
they were abandoned by Neandertals.

In addition, not all artifacts are affected by N-trans-
forms in the same way. \Thereas small chips are easily
removed by erosion, Iarger artifacts like fakes and
cores are more resistant and may remain in their origi-
nal positions. It is mainly this class of artifacts, greater
than 3 cm, that is used for the reconstruction of the
chaine oplratoire. Even when merely larger artifacts



cHAprER 11 Transformation Analysis and the Reconstruction of On-Site and Of-Site Activities 135

are ana)yzrd, however, the transformation analysis
still considers not only workpieces with a complete
cltaine opiratoire as important units of analysis, but
also incomplete ones. During the first attempts in
Gei8enklosterle (Hahn 1988) and Sesselfelsgrotte
('Weissmiiller L99j; Richter t997), rhe transforma-
tion analysis showed that many workpieces were not
complete. \Weissmiiller ft995:6) was not sure to what
extent artifacts were missing due to N-transforms
or C-transforms (therefore he spoke of evacuation).
Do we have more detailed criteria to establish if
workpieces are incomplete because of natural site
formation processes and/or insufficient areas of exca-
vation, or because artihcts were taken away during
cultural site formation processes? In our opinion, the
mapping of the overall distribution of artifacts, as well
as the mapping of the distribution of workpieces, can
be used as criteria to establish whether the workpieces
are representative for all on-site activities or not. As
a first step, the overall distribution of finds (artifacts,

bones, fireplaces, pits, etc.) is looked at for the follow-
ing criteria:
(r) \Tithin the excavated area, is there one concentra-

tion offinds, or are there several?
(z) Do the concentrations lie in the center of the exca-

vated area and thin out towards the borders of the
trench, or were only parts of the concentrations
unearthed?

If it is obvious that only a part of the settlement was
excavated, the analysis of the local topography may
give information about the original size of the site:
(r) Is the settlement situated on a plain, or does the

topography show steep slopes, etc.? Is it possible
to estimate the size of the area with appropriate
settlement conditions and therefore the potential
overall size ofthe site?

(z) 
'S7'ithin 

this area, is there any information about the
presence or structure of other concentrations yet
unexcavated, like artifacts coming from the surface?
Or, to the contrary, do any older excavations yield
information about this? In Starosele, for example,
the distribution of the artifacts from Levels r and

3 excavated recendy (Marks and Monigal ry98tzo)
enabled the reconstruction of numerous concen-
trations that were originally lined up in front of
the long rockshelter, but were obviously not recog-
nized as such during the first excavations.

Even in the worst case, when only a part of an origi-
nally much larger site was excavated, it is possible to
determine areas of isolated and therefore complete
activities by mapping the artifacts that belong to
workpieces:
(r) Does the mapping ofworkpieces show clusters, and

if so, are there any clusters surrounded by archeo-
logically sterile areas?

(z) If not, is it possible to isolate single workpieces that
fulfill these criteria?

The following list gives some theoretical examples
for the distribution of artifacts assumed to be coming
from the same living floor, and describes the conse-
quences that different answers to the criteria stated
above may have for transformation analysis.

Figure rr-4A shows the overall distribution of one
or more concentrations situated well in the center of
an excavated area. In this case, it is assumed that only
a few artifacts were discarded on-site, but outside the
excavated area. The artifacts missing in the chaines
oplratoires of the workpieces were produced and/or
used elsewhere. It is possible to reconstruct what arti-
facts were moved to and from the site, and what was
left at other sites. Therefore, the transformation analy-
sis gives meaningful information about the function
of the site within a region.

Figure rr-4B shows the overall distribution of arti-
facts from several concentrations that are, in part, not
completely excavated. In this case, the transformation
analysis gives only meaningful information about
those workpieces that are found within concentrations
that are clearly delimited and were found at a consid-
erable distance from the borders ofthe excavated area.
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\fhen the mapping of workpieces or refits does not
show interactions with other, only partially excavated
concentrations, then the cluster of workpieces may
represent a distinct visit, or activity, at the site.

In Figure rr-4c, the overall disribution of artifacts
shows no clustering, at all. Obviously, a large concen-
tration (or several concentrations mixed after many
people moved on the surface) was only pardy exca-
vated. 

'STithin 
the even scatter, single workpieces show

a limited distribution. Because no zone of activiry can
be isolated, the transformation analysis does not allow
a representative reconstruction of off-site activities of
past, contemporaneous, or future campsites. Although

Because processes of N-transforms and C-transforms
are both traced back to their smallest temporal cohe-
sion in single nodules, the sorting of stone tool
assemblages into workpieces offers advantages over
conventional methods that operate on the level of
geological formations or raw material sources. At the
same time, the high resolution of the raw material
sorting can be changed at any time by combining
single pieces and workpieces with raw material sources
and the latter with geological formations. In doing so,
the assemblages initially organized for a transforma-
tion analysis can easily be compared with assemblages
where the sorting into workpieces sdll has not been
carried out or was not successful due to patination, for
example.

The transformation analysis itself seems to be more
problematic. Even if there are no patinated artifacts,
one may argue that the demand for well preserved
and, at the same time, completely excavated sites or
concentrations is a principal obstacle that makes this
method a promising but unrealistic approach. On
the other hand, the requirements for complete and
contemporaneous finds are a banal, yet general, prob-
Iem for working in prehistory. Except for refits, any
other conventional approach like the Bordian type
list (Bordes r95o) or a classification based upon the
presence or absence of rype forms (Bosinski 1967) is
confronted with the problem that artifacts that might
essendally change the classification could have been
deposited outside the excavation areas or are missing
due to erosion (see also Rigaud and Simek ry8).The
sorting and mapping of workpieces, however, does
not only show that artifacts are missing. In contrast to
conventional approaches, it is also possible to seParate
that part of the scatter that is more or less complete.
Compared with refits, the part identified as being
complete is supposed to be larger.

The transformation analysis itself tries to explain a
defined part of an assemblage by means of production,

Summary: a New Method for Old Problems

only a defined, yet unrepresentative, pan ofall acdvities,
each workpiece alone still represents human actions
limited in space and time. Thus, the spatial distribution
on-site, the oFsite moves, and the chatne opiratoire of
artifacts belonging to each complete workpiece can be
analyzedas a non-representative snapshot of activities.

In Figure rr-4D, the distribution of artifacts shows
concentrations neither in respect to zones of activity
nor in respect to limited concentrations of workpieces.
In this case, an interpretation of transformation analy-
sis as on-site and oFsite activities does not make sense.
Incomplete workpieces may only help to idendfy prob-
lems of N-transforms.

use, and discard of artifacts. Following Geneste (1988,

r99o), a given assemblage is understood as a local
(on-site) part of activities dynamically embedded in a
regional setdement pattern, with campsites visited in
the past and planned for the future. To us, including
the aspect of settlement dynamics into the analysis of
stone tools by looking at nodules as the smallest units
in time and space seems to be more promising than an
analysis dedicated to the chaines oplratoiret of geologi-
cal formations. By reconstructing on-site and off-site
acrivities site by site, and by establishing a regional
pattern of raw material procurement and use, we are
searching for correlations between concepts for blank
production, tool production, and tool use, on the one
hand, and segments of the regional settlement system,
on the other. Finally, we can separate modes of arti-
fact production related to functional aspects, such as
season and duration of occupation or a specific game
hunted, from cultural factors.

Theoretically, transformation analysis shares many
features of the processual archeology approach
(Bernbeck ry97:15-48) and the theory of cultural
materialism (Harris r97il. It is assumed that
Paleolithic artifacts and settlements have stored infor-
mation that can be measured objectively and that are
sufficient to reconstruct important aspects of material
culture. Material culture itsel(, however, is not seen as
resulting from economic adaptation alone. In general,
it is assumed that the variabiliry in Middle Paleolithic
hunter-gatherer industries can only be explained
multi-dimensionally. Among others, technical norms
for tool production, closely tied to the social envi-
ronment of their enculturation, should also play an
important role, especially in the life of traditional
societies (Apel zooo). But although the perception of
an environment might differ due to cultural values, it
is believed that narural conditions do limit the range
of possible strategies for survival and therefore have
a strong influence on the development of important
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social features such as the demography of a population
or of single groups, the willingness of individuals or
groups to cooperate and form alliances, the system of

'STithin 'Workpieces:

Raw material units are treated as sub-assemblages.
This means that attributes (Thble rr-z) are counted
or measured within each raw material unit in respect
to the level of sorting, which are single pieces, work-
pieces, raw material sources, or geological formations.
Except for maximum length measured for each artifact
(\Weissmiiller ry95:62-6), the data are grouped (e.g.,

frequencies of different blank rypes). In many cases,
attribute variabiliry is divided into nominal classes.
Others, like cortex on the dorsal surface, are measured
on an ordinal scale, while only some, such as the
weight of each unir, are based on metrics. To provide
a shared basis for comparisons, we decided to describe
the raw material itself by a combination of a given
list of attributes (aspects of the structure of the cortex,
the presence or absence of streaks, etc.). Some general
observations, like the color ofthe fracture, have to be
recorded individually because the variabiliry seemed
to be too extensive for a code.

The conventional data (Thble rr-z) includes the
total weight and the total number of artifacts, as well
as the frequency of cortex classes and the maximal
length of each ardfact sorted into a raw material
unit. The classes of blank rypes (compare Kurbjuhn,
Chapter 14) were selected for their use for a quantita-
tive analysis of the conceprs and methods recognized
during the reconstruction of chatnes opy'ratoires. The
reconstruction of a cltaine oPiratoire itself is based
on an analysis of characteristic artifacts such as cores,
crested flakes, blades, or Levallois fakes in a raw
material unit. Several raw material units with identi-
cal technological features might be combined for the
reconstructio n of a chatne oplratoire. Modified pieces
are divided into artifacts with simple modifications
of lateral edges and artifacrs that show surface shap-
ing. To avoid misunderstandings, it must be stressed
that this view of surface retouch does not follow the

social norms and values, and the acceptance of tech-
nological innovations.

Conventional Data

conventional distinction between unifacial and bifa-
cial tools (for more details, see Richter, Chapter r3).
As E. Boeda GSSIb) has pointed out, two essentially
different modes of blank production can be observed:
blanks that result from the debitage of cores, on the
one hand, and blanla that result from surface shap-
ing, on the other. Therefore, the surface shaping is
not modification in the conventional sense, but is
part of the production of blanks (brfuce suPPort) that
is followed by the modificadon and/or use of work-
ing edges (bifuce outil). 

-Ihis 
approach is comparable

to the type list that is generally used for the Crimean
Middle Paleolithic (Chabai and Demidenko 1998).
In addition, tools shaped by surface retouch may be
made from nodules, as well as from fakes or blades
produced in the course of different concepts and
methods, and they may show surface retouch only on
one side, like limaces or pointes h face pkn (Demars

and Laurent r99z:r3r, fig. 5r:r-2, 4-6), or on both sides,
Iike handaxes. Thus, it is useful to define criteria for
surface-shaped tools. Surface-shaped tools are under-
stood as aftifacts that show a regulation of thickness,
oudine, and/or cross section by surface retouch that
is produced by soft hammer technique. However, not
every tool that shows surface retouch is necessarily a
surface-shaped tool. Some pointes i face plan illus-
trated by Demars and Laurent (r992;t29, fig. yo: 3, 5)
show a lateral surface retouch that is restricted to the
active part of the working edges only. It is therefore
a modification for use, for hafting, etc. Only if the
surface retouch produces one or more sequences of
convex or fl.at scars that completely alter at least one
side of the piece and are later used as a surface for
further modifications of the working edges, are pieces
classified as surface-shaped tools. Like cores, surface-
shaped tools are analyzed by the merhod described by
Richter (Chapter r3), the working step analysis.

Finally: the Classification

The essential data for transformation analysis include
a classification of the transformation section and the
spatial distribution of each raw material unit. More
detailed information is found in 

'Weissmiiller 
(1995:

58-7r) and Richter $997:5o-52). Here, only the essen-
tial features of transformation analysis are described.
Thansformation analysis is based on single pieces and

of Tiansformation Sections

all artifacts of a workpiece left at a site. As long as they
do not belong to the modification and resharpening of
tools, chips less than I cm are not taken into account.
On the one hand, ordinary chips are not supposed to
be moved between sites and, on the other hand, it is
often not possible to securely assign them to a phase
of the chaine opy'ratoire.
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Th-Brs ll-2
Conventional data from raw material units

Identifcation of Raut Material Unit
site

year(s) ofexcavation

layer

individual number

I .  DATA TAKEN FROM ALL ARTIFACTS > 3  CM

or wetght

oz nurnber of all artiftcts

o3 blanh 4'pe andfrequenqt of cortex: nurnber of artifacx in ordinal categories
r nodule, completely covered by cortex
z core, pardy covered by conex or without cortex

3 corticd flake or blade

4 fake or blade, partly covered by cortex

5 fake or blade, without cortex
6 blank qpe not identified (unclassified fragment, chunk)

o4 longest possible measuremeTrt in mm: metrical category (measurement of indiuidual artifacx, diferentiated into the classes listed

under o3)

2.  DATA TAKEN FROM ALL ARTIFACTS BELONGING TO BLANK TYPE ] - i

o 5 blanh lpes for technological analysis: number of artifacx in norninal categories
r flake, simple
z couteau d dos narurel

3 flake, crested

4 fake, lateral remant of crest

5 fake, pseudo-Levallois point
6 flake, lrvallois

7 fake, kvallois point
8 blade, kvallois

r Pornt
z sidescraper, simple

3 sidescraper, double

4 sidescrape! convergent

5 sid.escraper, dljetl

6 sidescraper, transverse

7 sidescraper, more that z working edges

8 endscraper

9 burin

ro backed piece

9 blade, simple
ro blade, crested
r r fake, width > lengd't (Breitabschlag)

rz fake, Kombewa
11 chunk
r4 chip
r 5 flake, surface retouch
r6 flake, resharpening

J .  D A T A  T A K E N  F R O M  M O D I F I E D  P I E C E S

r r end retouch

r z notch

r 3 denticulate

r4 bec

r 5 pebble tool

16 piece > 3 cm with use retouch

t7 piece < 3 cm with use retouch

; r8 modified piece, surface shaping, r working edge 
-1_

L zo modified piece, surface shaping, :. working edges-J 
I

z r other modifications 
+

o6 preseruation of modifed pieces: number of artifacts in norninal categories

r modified piece, surface shaping, proximal fragment
z modified piece, surface shaping, distal fragment

3 modified piece, surface shaping, complete

4 modified piece, retouch of simple blank, proximal fragment

5 modified piece, retouch of simple blank, distd fragment
6 modified piece, retouch of simple blank, complete

o7 modifed pieces, typohgy: nunber of arttfacts in nominal categories

Analysis of operational steps



cHAprER 11 TransJormation Analysis and the Reconstruction of On-Site and Off-Site Activities 189

The transformation section itself is defined as the
total number of phases of a chaine oPirdtoire that are
recognized as being conducted on-site. Single pieces
with no equivalents in respect to their raw material
attributes were imported. 

'Workpieces, 
with two or

more artifacts with identical raw material attributes,
are examined for the presence and frequency of
artifacts that indicate different phases of the chatne
oPdratoire, e.g., pieces with cortex, core trimming
elements, and wastes from modification or reiuvena-

tion. The classification of the transformation section
is based on the presence or absence of these artifact
classes (Figure u-5). The borders of the transformation
section are defined as the initial and final phase of the
sequence of the chaine o?Aratoire that happened on-
site. Apart from workpieces that have passed through
the entire cltaine opy'ratoire, from the preparation of a
nodule to the use and discard of formal tools, work-
pieces that represent only a part of the cltatne oplratoire
are of special interest. They yield information about

OfJ-site: steps oJ the
chaine op4ratoire leJt
behind at other sites

On-site: steps of the chaine opiratoire
reconstructed Jrom artiJacts leJt at the site
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the regional movements of people. The temporal
relationship among phases of the chaine opiratoire
present and missing is constructed by the hypothesis
that the more the reduction of lithics moves from the
cortex towards the interior of a nodule, the younger
are the artifacts. Modification or use of working
edges is only possible after the preparation of a core
and the detachment of blanks. If artifacts are missing
from initial or find phases, it is concluded that their
detachment and possible use happened off-site. IC, for
example, a workpiece consists of blanks without cor-
tex, some tools, and a core, within the methodological
framework it is a logical consequence that the decor-
tication of the nodule happened previously. At the
lwel of workpieces, it is probable that initial phases
of the chaine o?Aratuire, when missing, belong to Past
human activities. Missing artifacts of late phases of the
chaine opy'ratoire, to the contrary were taken away for
future activities. If, for exa-mple, a workpiece consists
of cortical flakes only, it is assumed that a nodule was
prepared for future core reduction at another place.

If artifacts are missing in between the earliest and
Iatest phase present, while at the same time the distri-
bution of artifacts indicates complete preservation and
excavation of the workpiece, it is concluded that the
missing artifacts \eere transported to other sites after
their detachment.

Apart from the crucial question of whether the
assemblage or concentration analyzed is indeed
complete, another more theoretical problem might
also hamper the classification of the transformation
section. This is closely tied to the aim of the method
itself: the mobiliry of artifacts between sites. The
following hypothetical example should illustrate
the problem: a nodule is imported into a site, the
cortex is removed, and a core is prepared. Is it a
probable scenario that all blanks except the core are
taken to another site? Because only a core was actu-
ally discarded on the site, the attemPt to classifr the
transformation section would end up with an import
of a single piece, although all previous phases of the
chaine operatoire also happened on-site. To us, how-
ever, this scenario seems not very probable. It is more
plausible to assume that not all artifact classes have the
same chance to be moved between sites. The results
of the work of Geneste (r99o) pointed in the same
direction when he described that Neandertals during
the Middle Paleolithic in Aquitaine more often took
scrapers from one site to arrtth.. than other ardfact
classes. Concerning their potential to be transported,
'W'eissmiiller 

ft99 5:67 -68) divided artifacts into static
and dynamic objects (Figure rr-y). Dynamic objects,
such as flakes and blades, are thought to have a high
mobility potential, whereas static objects such as chips,
waste from rejuvenation, tool tips, and chunks, tend
to fall down after detachment without being moved
any farther. Obiects with a tendency to be static are

produced during all phases of the core preparation,
debitage, and modification. Therefore, it is highly
unlikely that all artifacts of a phase of a cltaine opira-
toire are moved. Or, if traces of a phase of the cbatne
opiratoire are missing completely, then they must
have been produced and discarded off-site. Dynamic
objects with a high potential of being moved are
expected to be produced neither at the start nor at the
end of a chaine opiratoire, but most probably during
blank production and blank modification.

'W'eissmiiller 
i995:6) suggested that there must

have been on-site flaking if two artifacts belonging
to the same nodule are present, no matter if a core
has been found or not. In fact, the term workpiece
originally refers to this assumption. For'Weissmiiller,
the transport of considerable quantities of blanks
and/or modified pieces played only a minor role in
Neandertal strategies of stone tool production and
use. 

'With 
only a few exceptions, he expected that

only single pieces were taken from one campsite to
another. For us, this view seems to be too dogmatic.
As an alternative, we consider that the probabiliry that
several artifacts of the same workpiece were actually
produced on-site increases with the presence of static
objects, a growing number of unmodified blanks, the
presence of core rimming elements, and the fact that
the artifacts belong to different phases of a chaine
opAratuire. To the contrary, the presence of several
formal tools made of dynamic objects from the same
workpiece might be the result of importation, espe-
cially when the raw material source is far away. The
following list, translated from \Weissmtiller (1995:

68-69), gives an overview ofthe classes used by us to
distinguish different transformation sections within
raw material units (compare also Figure rr-5 and
Kurbjuhn, Chapter 14).

(r) Single pieces imported as dynamic objects onto the
site, but without on-site debitage or modification:
Bw ('Weissmiller ry95:68: Go) = a single blank with-

out debitage, brought onto the site and discarded
without formal modifi cation.

Tw (W'eissmiiller 1995:68: 
'Wo) 

= a single modified
blank (e.g., a formal tool) without debitage,
brought onto the site and discarded after use.

Cw ('W'eissmiiller r99y:68: Ko) = a single core, brought
onto the site, at least after decortication, probably
after preparation and some reduction, but dis-
carded without further reduction on the site.

Nw ('Weissmiiller 1995:68: Ro) = a single unprepared
nodule without reduction.

(z) Single pieces detached as static objects:
Ei (\7'eissmiiller ry95:68: ED = 

"tt 
isolated tip, detached

or broken off from a formal tool in the course of
its use. The formal tool entered the site as a modi-
fied piece, and was exported after the tip was lost.
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(l) T*" or more artifacts from the same workpiece as
dynamic and/or static objects:
TT (\Teissmiiller 1995:68: \7E) = two or more frag-

ments of a formal tool that was imported as a
dynamic object and broke into static pieces during
its use; a part of the formal tool might have been
exported afterwards.

Mi ('lfeissmiiller 1995:68: Mi) = two or more isolated
pieces (static objects) resulting from the modifica-
tion of a blank that was brought onto the site as a

dynamic object, modified and probably used, and
exported afterwards.

TM ('lTeissmiiller r99y:68: VM) = a formal tool with
one or more detached fakes from modification
and/or rejuvenation.

Cc ('Weissmiller ry95:69: Kk) = correction of a core.
Two or more chunks or core trimming elements,
without or very little cortex, that were detached as
static objects during the re-preparation of a core.
As an object with the potential of mobiliry the
core might be discarded, but might also be miss-
irg.

Np (\Veissmiller ry95:69tRp) = preparation of a raw
nodule. Two or more chunks or core trimming
elements with a high frequency of cortex, or rwo
or more cortical fakes that were detached as static
objects during decortication of a nodule. As an
object with a potential of mobiliry the core might
be discarded as well, but might also be missing.

Cb ('Weissm;j.ller ry95:69: Kg) = blank production
from a core. Two or more fakes or blades, with
part of a crest or not, without or with very little
cortex. The pieces result from the debitage of a
core that was (at least in part) decorticated oFsite.
If the core is present, one more fake is sufficient
for a classification. If several blanla are present'
they might also include core-trimming elements.
Because fakes and blades without crests and cores
are supposed to be dynamic objects, several pieces
including the core might have left the site.

Nb (\W'eissmiller ry95:69: Rg) = blank production
from a raw nodule. fwo or more cortical fakes
or blades, fakes with cortex, fakes with part of
a crest or not, in combination with artifacts with
none to little cortex. The artifacts result from
decortication, preparation, and faking of a nodule
that was brought directly from the source onto the
site. If the core is present, one more cortical fake
is sufficient for thii classification. If several blanks
are present, they might also include core-trim-
ming elements. Because fakes and blades without
crests and cortex, as well as cores, are supposed to
be dynamic objects, several pieces might have left
the site.

Cm ('Weissmiller ry95:69: Km) = blank production
from a core with modification of blanks. The
artifacts needed for the classification are the same
as for a Cb (blank production from a core), with
additional proof for the modification of blanks
into formal tools. Because tools are dynamic
objects, it might happen that only a tool tip
proves the modification of a blank. Because this
class represents the entire cltaine opiratoire, many
dynamic objects occur, and the workpieces might
be to a large extent incomplete between initial and
final phases. Therefore, a great diversity ofpossible
combinations of artifacts leads to the same classi6-
cation ofthe transformation section. The following
rwo examples should illustrate this. A classification
as Cm is based on the presence of sweral fakes
without cortex, a crested fake, several formal tools,
and a core. Also classified as Cm are a crested fake
and a resharpening fake. For the latter example,
the biography of the workpiece is much longer
than it seems at first sight. From a prepared core
brought onto the site, at least one fake and one
core trimming element were removed, and at least
one blank was modified, resharpened, and then
exported together with the core (and several other
blanks/tools?).

Nm ('Weissmiller ry95269: Rm) = blank production
from a raw nodule with modification of blanks.
This transformation section is similar to Cm, with
additional cortical fakes, and a high frequency of
cortex.

Originally, the hierarchy of classes listed above
was designed for Mousterian assemblages with no
or only random bifacial (surface-shaped) tools. The
Crimean Middle Paleolithic assemblages studied by
us, however, are in part characterized by considerable
frequencies ofsurface-shaped tools (Chabai r998a). If
surface shaping is recognized, either by the presence
of a surface-shaped tool or by the presence of rypi-
cai flakes and chips of its production, then the classes
of 

'Weissmiiller 
are given the notation *lfacial. 'S7'hile

some workpieces only include one surface-shaped tool
and the rest of the fagonrcage, others might consist of
conventional debitage and (unifacial) surface shaping.
'When surface-shaped tools are not only made from
nodules, but also from ordinary fakes, this happens
quite often. Because the number of classes should be
restricted, it is not useful to extend the existing list
with additional numbers of classes for these hybrid
workpieces. Thus, only the general presence or absence
of surface shaping is recorded.



T2

Planning Depth and Saiga Hunting:
On-Site and Off-Site Activities of Late
Neandertals in Level Bl of Buran-Kaya III

uran-Kaya III, situated near the eastern
the Burulcha River and approximately

southwest of Belogorsk, belongs to the eastern group
of Paleolithic sites on the Crimean Peninsula. Buran-
Kaya III itself is a pariy collapsed rockshelter (Marks

and Monigal zoooa:2q) with an entrance exposed to
the south. Today, the space under the roof is 3 m to 5
m wide and up to 6 m deep (Yanevich r998:r33). In
the direction of the river, a steep cliffdrops about ro m
down to the river terrace (Figure rz-r). The Burulcha
River has a differential fow depending on the season
from higher elevations to the northern steppe zone
and, in doing so, has cut its bed deeply into the
second ridge of the Crimean Mountains. Although a
part of this second ridge is characterized by small val-
leys or even canyons and elevated questas in western
Crimea, the landscape around Buran-Kaya III (Figure

rz-r) consists of gentle hills and wide valleys that con-
nect the northern steppe plain with higher regions of
the first ridge of the Crimean Mountains. There are,
however, also more elevated limestone massifs, as at
the Zaskalnaya sites, steep cliffs near Sary Kaya, and
deeply incised rivers like the Burulcha at Buran-Kaya
I I I .

The topographic setting must be considered as
attractive to Pleistocene hunters. The combination of
a wide valley suitable for the seasonal migrations of big
herds of ungulates, a small river with aquatic resources,
the possibiliry of hunting parts of herds or individu-
als, and the excellent overview from elevated areas

Tborsten Uthmeier

must have seemed advantageous to those looking for
a promising logistical territory. The assumption that
hunting, especially of Saiga tatarica (Patou-Mathis,

Chapter 8), and, perhaps, gathering for other food
resources were the main reasons to come to this area
is underlined by the fact that there was no easy access
to raw material in the vicinity of Buran-Kaya III. The
nearest known outcrops are close to Tsvetochnoye
and Russakovka, some ro km to ry km downstream
along the Burulcha River, as well as in the vicinity of
Zaskilnaya in the Biyuk-Karasu Valley, more than zo
km to the east (Demidenko, Chapter 9). According
ro our own preliminary surveys, the riverbed of the
Burulcha fuver lacks suitable raw materials (pebbles
larger than 3 cm) for a distance of 5 km from the site.
The fact that not only rockshelters, but also Middle
Paleolithic open-air sites like Krasnaya Balka and Sary-
Kaya are known from eastern Crimea again reinforces
the assumption that, in some cases, Neandertals made
their decisions to stay in a region mainly based upon
the availabiliry of food sources. Apart from access to
water, other simple criteria that are often supposed to
be relevant for the placement of Paleolithic camp sites,
such as short distances to raw material sources and/or
any given topographical structure, such as caves or
rockshelters, seem to have been Iess important.

Because the history of the excavations and the
stratigraphic sequence have already been described in
detail (Yanevich et al. ry96; Yanevich 1998; Monigal,
Chapter r), I only want to repeat some important

bank of
zo km
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aspects regarding Layer B. The excavations, includ-
ing sondages made before 1996, are supposed to have
uncovered the entire extension of preserved in situ
archeological layers, since tests to the west, east, and
south all exposed sharp erosional contact between
the in situ layers and steeply bedded slopewash
(Demidenko, Chapter 9).

In general, the stratigraphy of Buran-Kaya III is
characterized by a low rate of sedimentation. Although
the archeological layers span, with several hiatuses, a
rime range of more than 38,ooo years (Pettitt r998a;
Marks and Monigal zoooa), the thickness of the
rockshelter fill measures only 3 m at the entrance and
I m at the back wall. As a consequence, only minimal

Figure rz-r-Map of the vicinity of Buran-Kaya lll (z) and major outcrops of Cretaceous flint (r).
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or no sterile sediments were observed between most
archeological horizons during the 1996, 1997, and
2oor excavations. \iThile Layer B is separated by thin,
archeologically sterile sediments from the underly-
ing Eastern Szeletian horizon C (Monigal Chapter

5) and from the overlaying Upper Paleolithic Layers
6-5, 6-4, and 63 (Yanevich 1998; Monigal, Chapter
r), no sterile sediments except for some local lenses of
debris were found within Layer B itself, Layer B, with
a thickness of 3o cm to 3t cm, is described as fresh
limestone debris, perhaps pointing to a cold (stadial)

environment, within a sandy silt matrix. Despite
marked lithological similarities, howwer, tvvo separate
levels were recognized, based on differential sediment
coloration.'Whereas Level B, with a thickness of o cm
to rt cm, is yellow-brown, the underlying Level Br is
dark-brown to black and zo cm thick. The dark color
of Level Br is supposed to have resulted, at least in
part, from a number of fireplaces that were destroyed
by weathering and/or intensive human activities. No
intact fireplace and no clearly limited zones of activity
were observed, however, during the excavations.

The numerous stone artifacts from Buran-Kaya III
Levels B and Br are classified as Middle Paleolithic
Kiik-Koba facies type, characterized by high numbers
of simple convergent tools (convergent scrapers and
points), and plano-convex surface-shaped points and
scrapers of comparably small size. Today, the marked

rypological differences between assemblages of
Kiik-Koba rype and other industries of the Crimean
Micoquian are considered to result from intensive and
repeated, but short-term, camps far away from raw
material outcrops (Demidenko, Chapter 9). Absolute
AMS dates (Marla and Monigal zoooa:table r) place

Levels B and Br of Buran-Kaya III not only at the end
of the development of the Crimean Micoquian, but
also at the very end of European Middle Paleolithic,
in general. If the dates are correct, then the finds
from Levels B and Br of Buran-Kaya III also represent
some of the youngest-known traces of Neandertals,
because in the upper layer of the eponymous site, the
Kiik-Koba facies was associated with the remains of
Homo sapiens neandertalensis (Bonch-Osmolowski
r94r, r9t4.

Given the stratigraphic position of Levels B and
Br beween the Streletskaya-related Level C, and
the clearly Upper Paleolithic of Level 6-5 (Monigal,

Chapter r), this Middle Paleolithic of Kiik-Koba facies
is interstratified between two Upper Paleolithic occu-
pations.

The techno-rypological analysis by Demidenko
(Chapter 9) showed long reduction sequences of
scrapers, an intensive resharpening of simple and sur-
face-shaped tools, as well as an intensive use of cores
and preforms for blank production. The present article
focuses on the setdement pattern that might explain
these observations. The data used here are derived
from a sorting of artifacts from the 1996 excavation
of Level Br into raw material units and they are inter-
preted as resulting from different on-site and off-site
activities. The method used is a transformation analy-
sis based on raw material units as equivalents of single
pieces or workpieces (\7'eissmiiller r99ji Uthmeier,
Chapter rr). Additional information comes from the
analysis of operational steps in the production of
surface-shaped tools (Richter 1997; Richter, Chapter
13) and the analysis of the numerous faunal remains
(Patou-Mathis, Chaprer 8).

The Sample: Artifacts from the lgg6Excavation of Buran-Kaya III Level Bl

Despite the fact that the rypo-technological analysis
(Demidenko, Chapter 9) and the transformation
analysis presented here are based on the same artifact
sample from the t996 excavation of Level Br at Buran-
Kaya III, there are some differences bewreen the data
sets (Thble rz-r). Most of these differences, however,
result from the exclusion in this study of unretouched
pieces under J cm in maximum dimension, as well
as patinated or burned artifacts. Neither group of
artifacts can be used because: (a) the sorting of raw
materials into separate, distinct nodules (workpieces)

by macroscopic attributes cannot be done on such
material and (b) transformation analysis looks for the
presence or absence ofphases of the chaine o?y'ratoire
within these small raw material units by classifying
artiActs, in part, by their dorsal scar pattern, which
is difficult with very small pieces. Thanks to modern
excavation methods, including sieving, the sample

includes 11,69o items, ofwhich 92.5o/o are unretouched
chips under 3 cm (Figure tz-z) andthese do not appear
in our data. Among chips under 3 cm, we found rz6
retouched pieces, including chips from the resharp-
ening of tools, broken tool tips, and others. Because
unretouched chips under 3 cm are excluded from
our sample, artifacts smaller than 3 cm account here
only for 16.8o/o.In addition, 6ro heavily burned pieces
recognized by Demidenko and 49 patinated artifacts
were excluded from the sample for the transformation
analysis. Altogether, that part of the assemblage used
for transformation analvsis comDrises 866 artifacts.

Other differerr".s b.t*..r, otr. and Demidenko's
samples, however, relate to different classifications.
lJnaware that a good part of the tools counted by
Demidenko might be patinated artifacts excluded
from our sample, we were obviously much stricter in
the classification of formal tools and pieces with irres-
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Thnrs rz-r
Comparison becween the complete list for blank categories
given by Demidenko (Chapter 9) and the sample used in
the uansformation analysis (this chapter). For categories
that were used for the transformation analysis (shaded), a
correlation index (Pearsont r) was calculated that shows
that both sets of data are nearly identical.

comparison .r ,r. *."..Tr.t"rrlt"'* of Levels B and Br of
Buran-Kaya III (in numbers and percentages). According
to the correlation index (Pearson's r) cdculated for formal

tools and blanla, the assemblages are nearly identical.
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Simpk tools ;,69
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Surface shaped tools s6
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hems not used in the samplefor this analysis:

Due to uncertain classification of chaine o?lratoire phase

Simple chips r1,69o
Due to classification as "soning rest"

Double scrapers 7
Convergent scrapers 48
Points 68
Denticulates 7
Notches 4
Perforators z
Endscrapers z
Burins z

Unifacial fra*ments . .. 68
Correlation r (tool classcs BrlB) = 6.9916

Total tool fragments zz4

Total complete tools r89

Total bifacial tools 56

Total unifacial tools )j7

Totd tools 4rj

Heavily burned pieces
Patinated pieces

I Otar

Demidenko

Transfomation analysis

6 r o

49
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[] pieces <3 cm ffi pieces >3 cm

Figure n-z-Pieces less than 3 cm in the original sample of
Level Br (Demidenko, Chapter g) and in the sample used
for the transformation analysis. Since the sorting of raw
material was based on macroscopic attributes, simple chips
< 3 cm were excluded from the transformation analysis.

ular retouch. Compared with Demidenko's data then,
the number of tools in the data used for the transfor-
mation analysis is much lower. Because unretouched
fakes and blades are consequendy more numerous, a
number of simple tools he recognized were seemingly
not classified by us as retouched at all, or, in some
cases, were classified as waste from rejuvenarion. Some
preforms, nodules, or heavily fragmented bifacial tools,
as well as some small tool fragments in Demidenko's

rype list were most likely classified by us as chunks.
Although differences ofthis kind may be in accordance
with our expectations, it is at the same time important
that independent classifications of the same assem-

Bknhs Leuel Br Leuel B Leuel Bt Leuel B
Obj. of primary faking zi rz o.2 o.6
Chips 13,69o r,776 9z.t 89

Flakes 3zz 7J z.z 1.7
Blades 45 4 o.3 o.z
Cores
Burned pieces 6to ro6 4.r 5.1
'Waste 

of rejuvenatio--n-- ,,,,.,,,rro 24 ,.o.7 r.z

Corelation r (blank classes Br/B) = o.9998

Total blanla r4,8oz r,99j roo.o roo.o

blage lead to similar, if not identical, results. Here, the
correlation coemcient Pearson's r (which ranges from

-r for a perfect negative, 0 for no, and +r for a perfect
posirive correlation) was used to examine the degree
of similariry (Benninghau s r98z:zr4-22il . lf only the
arrifad categories studied for transformation analysis
are compared, the different classifications discussed
here are nearly identical (, = o.g+).

The same correlation coemcient was used to inves-
tigate the degree of differences or similarities between
Lwels B and Br (Thble n-z).Thecorrelation coemcient,
calculated separately for the reduced list of formal tool

rypes and blank categories, shows striking degrees of
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similarity. The distribution of the frequencies of formal
tools highly correlates, with r = o.882. The frequencies
of blanks, with r = 0.999, indicate that the assemblages
are statistically identical in this aspect. This has two
implications for the overall interpretation: first, Level
Br may be taken as representative for both Kiik-Koba
levels in terms of formal tool and blank frequencies.
It is therefore reasonable to conclude that results
obtained in the course of the analysis of Level Br are
also relevant for Level B. In both levels, nearly identical
activities must have taken place. Second, there are good

The ouestion as to what extent the transformation of
raw material from nodules to blanks took place on-site
is often estimated by cortex frequencies. The interpre-
tation ofcortex frequencies is based on nvo theoretical
assumptions. Th. fi.st is that, because core reduction
starts with the outer cortex and only after decortica-
tion and preparation reaches the inner part of the
nodule, the presence of cortical flakes and high num-
bers of fakes partially covered with cortex is taken as
an argument that the initial faking of raw nodules
took place on-site. If, at the same time, blanks without
cortex appear in significant numbers, it is concluded
that, in many c:$es, a great portion of the entire chatne
opAratuirewas conducted on-site. Second, because raw
material acquisition is thought to be embedded in
other subsistence activities (Floss r9943zz-128), it is
assumed that the frequency of cortex declines with
an increasing distance to the raw material source: the
more stops taken in between, the more often blanks
were faked from a nodule. Thus, if the provenance of
the raw material is not known, a high percentage of
cortical fakes and fakes with partial cortex is usually
taken as an indicator for the procurement of mainly
local raw material.

In the present data set, cortical blanks, blanks
partially covered by cortex, and blanls without cor-
tex on their dorsal surfaces have been counted: cores,
however. were not studied for the condition of the
cortex. In Level Br, 78 pieces (9ozo) are totally covered
by dorsal cortex (Figure rz-3). Blanks that are partially
correx-covered account for 389 pieces (46olo), and those
without cortex make up 384 pieces (+5"1"). The simple
data structure, together with the above-mentioned
theoretical implications, seem to refect complete
reduction on-site, with some initial cortical fakes
and an equal proportion of flakes with some cortex
derived from preparation, and flakes without cortex as
products of a more evolved debitage.'lV'ithout further
controlling variables, one might conclude that many

reasons to think that the same technological repertoire
was used to perform comparable chaines oplratoires in
both lwels. Because the same reduction and rejuvena-
tion sequences occur, it is concluded that the same, or
very similar, strategies of raw material procurement
and similar movements in the landscape led to the
striking similarities in dre frequencies of formal tools
and blanla. The fact that even the numbers of burned
pieces are very similar can be seen as an indicator for
a comparable intensity of the use of fireplaces and
hearths during the stays of Neandenals in both levels.

local nodules went through decortication and interior
faking on-site.

Is it as simple as that, however? As an alternative,
the following mofold treatment of raw material may
also be postulated based on the data and theoretical
implications presented above: Neandertds imported
many blanks without cortex from more distant camp-
sites, whereas some local nodules were decorticated
and prepared, but these were taken to other sites
without the faking of their interiors (leaving corti-
cal fakes and flakes with partid cortex at the site).
It becomes clear that as soon as more complicated
strategies of raw material procurement are consid-
ered, with different treatments of local and distant
raw material sources, simple variables might lead to
false interpretations. Because sophisticated strategies
for raw material procurement (Chabai et al. zooo;
Demidenko, Chapter 9), as well as for on-site and
off-site tool production (Marks and Monigal 1998),
are known for the Late Middle Paleolithic of Crimea,
additional analysis is needed.

\M 'Weissmiiller 
has suggested GggS:62) that the

longest measurement taken for wery artifad pro-
vides preliminary information about the on-site and
oFsite transformation of stone tools. According to
\?'eissmiiller (r995'frg. r9), in theory, rwo ideal distri-
butions for the frequency of the longest measurements
of all artifacts of an assemblage can be distinguished.

80 100 %

Figure rz-3-Frequency of cortex categories in Buran-Kaya
ll l  Level Br (N = 8sr).

Some General Observations Concerning On-Site and Off-Site

Tlansfotmation of Stone Artifacts in Buran-Kaya III Level B 1
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In the first, a normal (Gaussian) distribudon, where
most of the pieces are medium-sized, indicates an
assemblage where cores and blanks, in most cases,
were transformed only partly on-site. The weak rep-
resenration of large ilates poi.tts to inidal off-site
reduction, such as decortication and core preparation.
The fact that only a few small flakes and chips are
present shows that the repeated preparation of strik-
ing platforms, as well as final flaking steps, such as the
modification ofblanls. also must have been conducted
off-site. In the second, to the contrary an exponential
increase of small artifacts indicates an assemblage
that was largely transformed on-site. 

'W'ith 
increasing

numbers of fakes struck off a core or nodule, the lon-
gest measurement of the blanks decreases; as striking
platforms are prepared very often, and blank edges are
modified and resharpened, the number of small chips
increases rapidly. All in ^11, 866 artifacts from Level
Br of Buran-Kaya III were measured, and the number
of pieces in each mm class was counted. The inter-
pretation of the diagram (Figure rz-4) needs caution,
because all unretouched chips under 3 cm are missing
in the measured sample. Between the largest artifact
measuring 70 mm and ardfacts measuring Jz to io
mm, the graph shows an exponential growth towards
small artifact sizes. In addition, Demidenko (Chapter

9) counted 4,24r chips beween z9 and ry mm, and

9,449 chips less than r5 mm. Thus, we can reconstruct
an overall distribution of the longest measurements
that is highly biased towards small artifacts and there-
fore fits well into'W'eismiillert second model (r995:fig.

19 left). Combined with the data from the different
cortex classes, we may conclude that considerable
numbers of complete nodules were brought to Buran-
Kaya III and decorticated, and that, at the same time,
the assemblage was intensively reduced on-site.

F{ow many nodules were imported? 
'Were 

the
imported nodules reduced until an exhausted core

Raw material units are defined by a combination
of macroscopic attributes, such as the structure
and the color of the fracture, the color and struc-
ture of  the cor tex.  and the Dresence or  absence
of  microfossi ls .  Under the p iemise that  the sor t -
ing looks for unique combinations, raw material
units (RMUs) fall into one of four classes:
(r) single pieces with only one artifact that shares

no raw material attributes with any other arti-
fact from the analyzed assemblage;

(z) workpieces with fiMo or more artifacts that are
thought  to belong to a s ingle nodule;

(3)  raw mater ia l  sources wi th two or  more ar t i -
facts that belong to different nodules, but fall

Raw Material Units and Procurement Strategy

was discarded, or were preforms and./or core blanks
produced on-site and later exported? Did Neandertals
from Buran-Kaya III carry any curated tools to the
sire, as was the case at European Middle Paleolithic
sites (Genesre 1989;'W'eissmiiller r995; Richter 1997;
Uthmeier zooo)? If so, what tool types did they prefer
ro carry while on the move? These questions need a
more detailed analysis, which in this chapter is based
on the sorting into raw material units.

number of artifacts
0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0

Figure e-4-Longest measurements of all artifacts used for
the transformation analysis from Buran-Kaya lll Level Br.
Because artifacts less than 3 cm were only considered when
retouched, the sample is biased towards artifacts greater
than 3 cm. The shaded area shows chips < 3 cm counted by
Demidenko (cf. Table rz-r).

within the variabil iry of attributes observed in
nodules from a known raw material source;

(4) formations with two or more artifacts whose
provenance can only be traced back to the
geological  genesis.

Although other classes were l isted above, the sort-
ing attempts to recognize as many raw material
uni ts  as possib le that  equal  e i ther  s ingle p ieces
or  nodules.  Af ter  in i t ia l ly  exc luding rJ ,690 unre-
touched chips less than 3 cm in size, 49 patinared
artifacts, and 6ro heavily burned pieces, 866
artifacts with an overall weight of 4,228 grams
remained for the arrempr to find distinct nod-
ules.
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In total, rrt raw material units were distinguished
(Figure rz-5). Because contact with fire did not lead
to fissures or breakage, but to a change of color, the
artifacts of one raw material unit with ry artifacts had
to be excluded. Fifty-nine raw material units fulfill
the criteria for workpieces: each of them is thought
to include only artifacts from a distinct nodule, each
imported, possibly as different shapes, into the site and
then faked to different extents. Forry-five raw material
units are single pieces that must have been imported
as individuals and discarded on-site. Altogether, single
pieces and workpieces interpreted as isolated episodes
and, Iike refits, mirror physical and social activities of
humans account for 9o.4o/o of all raw material units.
For ro units, it remained unclear whether they repre-
sent single nodules or belong to more than one nodule
from the same source. This uncertainty is often the
result of many shared attributes, but slighdy different
cortex, or the presence of more than one core or Pre-
form within the same unit.

Figure rz-5-Classes of sorting into raw material units. Single
pieces are unique in the sample and workpieces represent
individual nodules, comparable to refits.

In the rich primary raw material sources of
Crimea, the shape of the raw nodules is often diverse
(Demidenko, Chapter 9; Uthmeier, Chapter rr).
Especially when foliated surface-shaped tools, like leaf
points, were produced, a preference for fint plaquettes
has been described in some Paleolithic industries (e.g.,

for Buran-Kaya III Level C: Marks and Monigal
zooo^tzr7\. If raw material units include cores with
cortex, cortical fakes, or blanks with partial cortex, it
may be possible to determine the original shape of the
faked nodule. For the Level Br material, three different
shapes were distinguished: round nodules, round-but-
fat nodules (sometimes also called flat pebbles: Marks
and Monigal zoooa:zt7), and plaquettes (Figure rz-6).
Fifty-nine raw material units, including many single
pieces, did not allow a meaningful classification of the
original nodule shape. Among the remaining, there
are 35 round-but-fat nodules, rz round nodules, and

9 plaquettes. Obviously, fat-but-elongated pebbles
were preferred. Combined, they make up 78.6olo of all
reconstructed shapes for raw nodules.

Another simple, but instructive, attribute that
facilitates recognition ofcertain preferences in the raw
material Drocurement of Level Br Neandertals is the

ff i.lr",iur"p prt s rngd

{) rorrnd

<l'round0flat

- 
11

plaquette

Figure o-6-Shape of nodules for rr5 raw material units.
Classification was not possible in cases where artifacts with
cortex were absent.

appearance of the cortex (Figure rz-). Chall<y cortex
that can easily be wiped away is seen as an indicator for
primary raw material sources. Cortex that is thin but
can be scratched is correlated with secondary residual
raw material sources, where the embedding limestone
disappeared due to chemical or physical destruction
and the more resistant fint nodules remained. If the
cortex is heavily rolled and cannot be removed, or has
been totally washed away, it is concluded that the
pebble came from a river terrace. For 19 raw material
units that had artifacts without any cortex, classifica-
tion was impossible. Vhere classification was possible,

49 nodules came from primary sources, while z7 nod-
ules were taken from residual sources. At first glance,
the total absence of raw material collected from river
terraces is amazing, for exploiting river terraces is
the simplest strategy of raw material procurement.
However, besides the fact that river terraces often
only bear pebbles of poor quality, our own survey
confirmed that the river bed of the Burulcha River is.
ar least for a distance of 5 km from the site, free of any
siliceous material of a suitable size for fakine.

Figure e-7-Classi6cation of the cortex of tr5 raw material
units in reference to geological origin.

The attributes used here to describe the raw materials
that were brought into the rockshelter of Buran-Kaya
III do not provide clear evidence for their provenance.
Most of the outcrops of primary Cretaceous fint
known so far from eastern Crimea are supposed to
belong to the same geological formation that came
to the surface at different places. In addition, many
outcrops sampled by us were quite diverse in the shape
of the raw nodules, and sometimes also in the color
of the fractures. The fact that the variability in color
of the fractures is limited, and ranges, in most cases,

*gr pi cty, tn{<t *ttcgk
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from dark brown to dark grey, points to the outcrops
of Gvetochnoye and Russakovka, some ro to r; km
north of Buran-Kaya III. Here, dark grey nodules of
different shape were found at the base, whereas brown
fints appeared towards the top of the profiles.

There are exceptions, however. Among the raw
material units, we recognized a single piece (Kurbjuhn,

Chapter 14: RMU 96) made of a reddish-brown fint
that is unique in its black streaks and its white translu-
cence. Surprisingly, we found this exotic raw material
not only in Buran-Kaya III Level Br, but also, with
little variance in the color, in Starosele Level r and in
Chokurcha I Level I, also as single pieces.

\Zhat we can learn from our analysis of simple
raw material attributes about Neandertal behavior is

As noted above, 866 unpatinated artihcts from the
L996 exc v^tion of Level Br were sorted into rr5 raw
material units. Apart from one unit with burned arti-
facts, rr4 (= 85r artifacts) of them were recognized as
single pieces (+l RMUs), distinct nodules (y9 RMUs),
or as units where it was not clear if they represented
distinct nodules or more than one nodule from the
sarne raw material source Go RMUs). Figure rz-8
shows the number of raw material units for classes
of artifact frequencies. The number of artifacts in
the raw material units ranges from a minimum of
r piece (single pieces) to a maximum of 45 pieces
(workpieces). The median of the dismibution is 5
pieces per unit, showing that one-half of the raw
material units include r to 5 artifacts only. In general,
the mainly low frequencies of artifacts in raw mate-
rial units emphasize the high resolution of the sorting.
The fact that many units classified as "source" also
have only between z and 14 artifacts, can be used as
an argument that they also represent workpieces, in
this case, with a more diverse cortex of the nodule.
According to W'eissmiiller ft995:6), it is more likely
that rwo or more Middle Paleolithic fakes from the
same nodule refect on-site reduction of cores, rather
than that they were produced oFsite and imported.
Although this view might be too dogmatic, and some
workpieces with low frequencies of tools might also
relate to importation, it still must be asked why there
are so many units with only a few artifacts in them.
A superficial answer is banal: because many nodules
are incomplete. Vhat is the source of that incom-
pleteness, however? Does it go back to C-transforms
(Schiffer 1989), where the Neandertals took a nodule
or preform to the site, struck offonly a few flakes, and
then exported the core, preform, or the surface-shaped

that they preferred a direct exploitation of primary
sources, and that they more often chose flat pebbles or
plaquettes. In other words, we see preferences in the
selection of certain qualities and shapes. Furthermore,
the facr that the raw material acquisition tends to fol-
low a visible strategy that looked for good qualiqy fat
nodules and plaquettes reinforces the assumption that
the Neandertals who came to Buran-Kaya III knew
that there was a local shortcut to any siliceous materi-
als. Because they planned their visits to Buran-Kaya
lII, they were able to choose preferred raw materials
in advance and, if they had not passed a region where
rich primary raw materials of the desired quality were
available, they must have collected the nodules during
micro-moves in the vicinity of previous campsites.

tool together with simple blanks? Or, to the contrary
did N-transforms (Schiffer 1989) reduce the original
number of artifacts in workpieces? And finally, were
missing artifacts discarded nearby, but outside of the
excavated area?

First of all, the data used here are biased towards
ardfacts larger than 3 cm. In the sense of'Weissmiiller

Q995:67-68), chips of small size are static objects
that fall down after their detachment. Accordins

number of workpieces with N anifacts
0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0

Figure rz-8-Frequency of raw material units in classes of
artifact numbers. Most raw material units consist of one
single piece only (top), the most numerous raw material
unit (RMU) consists of 45 artifacts (bocom). Black bars
include RMUs classified as "source."

Natural Loss or Artifact Tiansport by Neandertals?

N-Transforms and C-Transforms in the 1996Level B1 Sample
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to the numbers given by Demidenko (Chapter 9),
unretouched chips <3 cm account for 92.5o/o of the
assemblage. In the well-preserved Magdalenian con-
centrations of Marsangy (Schmider and Croisset r99;:
table z) where long blades were faked, the number
of chips and waste from faking less than 5 cm in
size ranges between 64o/o (amas zr) and 49o/o (a7nas

Kr9-zo). On the living foors of the Micoquian GJay-
ers of Sesselfelsgrotte, with an on-site production of
Lwallois fakes and surface-shaped tools such as flat
handaxes or bifacial knives, the proportion of chips
ranges between 6oo/o and 8oo/o (Richter r997:86-u7).
These examples of well-preserved sites illustrate that
the number of static objects clearly indicates an in situ
preservation o[, at least, most square meters of Buran-
Kaya III Level Br excavated in ry96. As a consequence,
we have to add unknown numbers of simple chips
under 3 cm to the artifacts sorted into each raw mate-
rial unit. The frequency of chips in the GJayers of
Sesselfelsgrotte permits the assumption that especially
high numbers of chips occur when surface retouch is
used to produce preforms for rypologically bifacial
tools (Bodda ry956: biface supports). In the framework
of the transformation analysis, this means that raw
material units where surface retouch indicates the
production of bifacial tools or bifacid preforms, the
occurrence ofonly a few pieces larger than I cm is a
more realistic value than it appeared on first glance.

Nevertheless, it is sdll an open question whether
N-ransforms and/or C-transforms were active after
the deposition of the artifacts. Taking into consider-
ation that the sedimentation rate was generally low,
and that the thickness of Level Br is approximately
20 cm (whereas excavations at other sites like Kabazi
II saw archeological horizons measuring only z to 5
cm), it is very probable that the assemblage analyzed
here is a mixture of several visits by Neandertal groups.
According to a comparison of Levels B and Br, the
activities during many of these visits tend to be similar
in terms of tool and blank frequencies. High numbers
of faunal remains (Patou-Mathis, Chapter 8) and
artifact densities reaching an average of no less than
z,5oo pieces per square meter (Demidenko, Chapter 9)
speak for the intensiry of these visits. It is assumed that,
together with weathering, the movements of humans
on the Pleistocene surface might have destroyed a con-
siderable number of fireplaces, the remains of which
are thought to be responsible for the characteristic
dark color of the sediments in Level Br. Other data
suggest that a restricted amount of space was used
during these repeated visits. Profiles published so far
(Marls and Monigal zoooa:fig. z) show that the sedi-
ments of Level Br form a depression. This depression
may have led to todays spadal distribution not only
because finds were trapped in it, but also because the
depression may have been a preferred structure for
activities of humans near the warmth of the rockshel-

rer's back wall. \?'ithin the spatial distribution for the
artifacts of the transformation analysis sample, squares
that mark the maximum artifact frequencies are found
in the center of the 1996 excavations (Figure rz-9: [8,
f7, f8). From there, the density of finds declines dra-
matically towards the back wall and, less markedly,
towards the borders of the excavations.

Figure rz-9-Artifact densities (artifacts > 3 cm and re-
touched chips) in squares of the 1996 excavation (shaded).
Decreasing artifacts densities speak for one, more or less
complete concentration.

'While 
this distribution gives the impression of a

unique, homogeneous concentration that might have
been cut at its edges and, therefore, incomplete due to
erosion (Demidenko, Chapter 9) and excavation area
size, the detailed mapping of the spatial distribution
of raw material unim (Kurbjuhn, Chapter 14) proves
the opposite. For workpieces, it is still possible to rec-
ognize single episodes of faking. Many distributions
of artifacts that come from a single nodule show a
maximum in one square or rwo neighboring squares,
and a decline towards one direction (see for example
Kurbjuhn, Chapter r4: RMU z, RMU 3, RMU 4,
RMU ro, RMU 11, RMU 16, RMU 4r, RMU a6). A
spatially limited distribution, surrounded by decreas-
ing artifact densities, is exactly what we can expect
when areas where nodules or cores were flaked are
preserved in situ. The maximum densiry marks the
place where the knapping originally took place, and
declining artifact densities result from the discard of
waste products (Bo€da and Pelegrin r985:figs. rr and
rz). In contrast to the cited experiment, where these
areas tend to be small and measure only z to 3 m2, the
spots in Buran-Kaya III Level Br have been stretched
by human movements on the living foor. Natural
movements of artifacts was minimal. since most arti-
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facts are neither rolled nor patinated, but show fresh
and sharp edges.

That the overwhelming number of the maximum
artifact densiries within workpieces are situated fully
inside the 1996 excavation area leads to the assump-
tion that the sample used here is in situ, untouched

by severe N-transforms, and is representative of the
activities that were conducted by Neandertals on-site.
In other words, low artifact frequencies in the work-
pieces of Buran-Kaya III Level Br mainly result, apart
from the exclusion of simple chips under 3 cm in size,
from import or export by humans.

'W'hen 
Raw Material Becomes Expensive: the Chalne Opdratoire

The technological repertoire of Level Br was analyzed
by looking at 65 raw material units classified as work-
pieces or raw material sources (Figure r2-ro; compare
also this chapter, "Results of the Tiansformation
Analysis II: On-Site Production"). Comparable to
refits, they are seen as sub-assemblages that resulted
from the reduction of single nodules or cores. In con-
trast to conventional approaches, where artifacts are
compared within techno-rypological categories, this
method allows a view of entire sequences of the chaine
oPy'ratoire. Because many details of the chaine oPdra-
toire for Level Br are found in Demidenko (Chapter

9), it is described here only very briefy, according to
different phases of the chatne opiratoire.

PHese 0, Rew Merrnrer AcqursrrroN

The strategy of raw material procurement has already
been described in detail above: fat pebbles or pla-
quettes from primary sources of Cretaceous fint were
preferred.

PHasB l ,  DeconrrcATroN, AND PHASE 2,
BraNx Pn'ooucrroN

Fifteen artifacts were classified as cores. However, it
is not clear whether these were originally considered
as sources for conventional blank production. They
do not follow Levallois, Quina, or discoidal concepts,
neither are theyvolumetric cores. \Zhile some of them
have deep negatives that resulted from hard hammer
technique, for others, classification of the flaking
technique is difficult to determine. Nevertheless, we
are convinced that apart from one core that was obvi-
ously used as an alternative source for some fakes, all
other cores must be classified as preforms for surface-
shaped tools that were discarded because of hinge
fractures, bad flaking angles, etc. Among the blanks,
some thick fakes, detached oFaxis and completely or
partially covered by dorsal cortex, were faked by soft
hammer technique (Figure rz-ro t).It is probable that
the primary faking of fat pebbles transformed into
surface-shaped blanks or tools began with the removal
of these rhick dijeti fakes. Other fakes of this form,
however, were detached with a direct, hard hammer
technique (Figure rz-to z). No fewer than zy9 fakes

resulting from surface retouch were recognized by
their narrow faking angle, their lipping, a curved lon-
gitudinal secdon, and rypical dorsal scar patterns with
thin scars of prwious surface detachments. Some of
the platforms were carefi.rlly faceted, others were also
abraded before the blow. They indicate an intensive
production of surface-shaped, in most cases bifacially
retouched, plano-convex blanls.

Prrasn 3,  MoorrrcATroN

Taking into consideration that prepared cores follow-
ing any conventional concept in the sense ofBo€da et

"1. 
GSSo) are missing, it becomes obvious that modi-

fied blanks in Level Br often came from the initial
faking of preforms for surface-shaped tools (Figure

rz-ro t-z). In addidon, intensive use of flakes from
surface retouch as blanfts for unifacial tools (Figure rz-
ro:3) gives the impression that raw material was sparse.
In p of 65 workpieces, or {).2o/o (Thble rz-J, trans-
formation sections Np to Nm/surface), that reduced
nodules or preforms, a part of the waste of surface
shaping served as blanks for tools (Figure rz4i).

Since Bo€da's (tgS1b) analysis of the Micoquian
levels of Krilna cave, it has become obvious that the
surface shaping of nodules and blanks is an alterna-
tive concept to the conventional production ofblanks
from prepared cores. He showed that the same work-
ing edges appeared both on simple fakes and on
bifacial bifuce supports. the advantage that Bo€da
saw in bifacial blanla was the possibiliry of a recur-
rent resharpening of working edges, especially when
they were, as at Krilna, plano-convex/plano-convex.
In contrast to simple blanks, where the retouch of
the modified edges tends to become steeper when
repeated and, finally, is in danger of hinge fractures,
the angles of surface-shaped (bifacial) blanks remain
stable. As a consequence, surface-shaped tools were
recognized as artiftcts with long life histories that
often, like scraper reduction sequences (Dibble 1995),
cross the borders of rypological categories (fuchter

r995i2o)-2o6, Chapter 13).
'V7'hile 

this concept is widely known, we have docu-
mented another example of a similar use of simple
blanks and surface-shaped biftce supports in Level Br
of Buran-Kaya III. It is not based on the desire for
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Figure rz-ro-Raw Material Unir (RMU) 4! artifact classification by major phases of the chaine opdratoire. Because they show
a unique combination of raw material attributes, it is concluded that all artifacts belong to the same nodule; missing pieces are
either less than 3 cm or were exported.
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copies of blanks:

intention: small triangular pointed tools

typology: convergent suapers & points

method: dijetd blanks
surJace shaping -

RMU: single pieces

1

flake with crested platJorm

*
2

scale 2 : 3

surface shaping on dorsal and ventral side:
regulation of the blank

ffii\
\g,Ld

surface shaping on ventral side:
regulation oJ the surJace

unifacial retouch oJ working edge

l \
t / \

6

surface shapingon ventral side:
removal of bulb and partial
regulation of the surface

Figure rz-rr-Small triangular pointed blanks that result from different methods of production. ldentical outlines of simple
tools and surface-shaped (bifacial) tools speak for surface shaping as an alternative strategy for the production of desired blank
types. Biface supports are not the result of long tool life histories, but due to re-tooling and re-hafting processes.
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Figure e-e-Large elongated triangular pointed blanks
that result from different methods of production. ldentical
outlines of simple tools and surface-shaped (bifacial) tools
speak for surface shaping as an alternative srrategy for the
production of desired blank types. Biface supporfs are not
the result of long tool life histories, but due to re-tooling and
re-hafting processes.

long and diversely lived working edges. Instead, it
is caused by a need for blanks with identical outline,
length, and width measurements. Two triangular
blank rypes, a smaller one with its greatest thickness
near the butt (Figure rz-u), and a more elongated
one (Figure tz-rz), seem to have been ofpronounced
importance. For small triangular blanks, some simple
blanla fit into the outline that was desired (Figure rz-
rr: r, 3,4). Others needed additional ventral thinning
(Figure rz-ll 5), a complete surface shaping of the
ventral surface (Figure rz-l:l. 6), or dorsal and ventral
shaping (Figure rz-rc z) to make them bifacial blanks.
Based on technique of blank production and the num-
ber of modified working edges, these artifacts fall into
different type categories: simple sidescraper (Figure rz-
u: 4-6), convergent scraper (Figure rz-l:: r), unifacial
point (Figure rz-rrt 3), and bifacial point (Figure rz-rr:
z). All of these pieces have nearly identical outlines
(Figure rz-rr). This is also true for rwo elongated trian-
gular blanks that were modified into a point (Figure
rz-rz: t) and a bifacial convergent scraper (Figure rz-rz:
z). 

'SThereas 
the first tool only needed the removal of

the bulb via additional ventral thinning (Figure rz-rz:
r), the second had to be reduced to a certain extent,
since large ventral scars show that the piece originally
was bigger. Only intensive surface shaping led it to
have the same outline as its unifacial min (an analysis
of the complete operational sequence of this piece is
found in fuchter, Chapter r3). Because several tool
classes, including simple scrapers, are involved, one
simple explanation must be rejected: from our point
ofview, it is not very probable that a metrical standard
for the discard of heavily used tools led to the observed
metric similarities. It seems more plausible that the
lack of a conventional blank production called for
this strategy. Because prepared cores were missing, the
needed blank form had to be achieved by alternative
methods.

For the Micoquian assemblage of Lichtenberg,
similar observations have already been made, but only
for surface-shaped foliates that sometimes show am z-
ing similarities in their oudines (Veil et aI. ry94:131).
The fact that some foliates from Starosele Level r also
have identical outlines (Marfts and Monigal ry98.fig.
7-r7:,cd,fl can be taken as another example for the
assumption that the producdon of exact copies was a
widespread phenomenon in the production of bifacial
tools in the Crimean Middle Paleolithic. To us, the
hypothesis that surface-shaped tools are one-to-one
copies of simple blanks, was new' On the other hand,
such behavior is closely related to ventral thinning, a
strategy that is supposed to be necessary during re-
tooling and re-hafting when the bulb does not fit into
the shaft (Mellars t996:frg. 4t4). In general, use-wear
analyses have proved that hafting was well known in
the Crimean Middle Paleolithic (Kay ry99:t7o; Hardy
et al. zoor). In Level Br of Buran-Kaya III, there are

copies of blanks:
i ntenti o n : I arge tri a ngul ar p oi nts

typology: uniJacial point &

bifacial Point
method: ddjeti blanks

surJace shaping -

in dark grey: differences-\E _ry 
between unifacial (above)

scale 1:1 and surface shaped tool (bottom

RMU:68

t

surJace shaping on dorsal and ventral side:
regulation oJ the blank

scale 2 : 3
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40 60 80 100%

workoieces with modifi cation
of flakes from surface retouch

workpieces with secondary
blank production

Figure rz-r3-Selected technological features of rhe chaine
operabire in 65 workpieces with blank production, as

Percentages.

also macroscopic arguments for it. In RMU 68, a
bifacial convergent scraper (Figure rz-rz: 2) shows a
large, hinge-terminated dorsal scar at the base, that
was employed as a final thinning of the piece after the
edges were modified. Like the tiny retouch at the basal
part of the lateral edges of a point (Figure r2-rr: ji), the
scar at the base of the prwiously described bifacial
convergent scraper (Figure rz-Di 2) may have resulted
from lateral damage while the pieces were moving in a
haft (Shea 1989). Detailed analysis of the operational
steps of selected surface-shaped tools from Level Br
(Richter, Chapter 13) also carne to the conclusion
that bifacid tools were re-sharpened while still hafted
(Andrefsky r998:6gs. 2.r7, z.t8).

Pnese 4, Usn

Forty-eight tool tips indicate intensive use of
retouched pieces. Some of them result from break-
age after constant pressure, while others were clearly
struck off by an intentional, controlled blow either
from the side (Figure rz-ro: 5) or directly on the ven-
tral surface (Figure n-ro:4). Thus, the latter have to
be classified as waste from rejuvenation. No less than

7r resharpening flakes were counted, pointing to heavy

use of working edges. At the moment, use-wear analy-
ses are needed to decide whether the waste from lateral
tool rejuvenation was re-used as a tool afterwards. In

the Saalian Middle Paleolithic site of La Come de St.
Brelade (Callow and Cornford 1986), use-wear analy-
sis showed that lateral sharpening flakes were indeed
used as tools after they were detached. For this cave
on the Pleistocene seashore, a correlation between a
lack of raw material and high frequencies of lateral
sharpening fakes was explained in terms of an alterna-
tive blank production strategy after the rising sea lwel
covered local raw material outcrops (Cornford 1986).

Prresn 5, DrscanD, oR: Becr ro Prresr, 2,
SncoNoanY Br,eNr PnorucrroN

The ratio calculated for retouched formal tools and
unretouched pieces greater than 3 cm (Thble rz-r) is
r : 3. If irregular retouched pieces are also taken into
account (Thble rz-r), the ratio is r : z.It follows that the
percentage of modified and therefore intensively used
blanks is very high. Use-wear analysis on unretouched

pieces (Beyries r987:ro3; 1988) confirms that simple
retouch often marls only the end of the life history
of stone artifacts with cutting edges. In Biache-Saint-
Vaast (Beyries 1988) for example, only 5o/o of a sample
that included both retouched and unretouched pieces
showed no traces of use wear. Especially when a soft
material, like fresh meat, is worked, traces of use-wear
only dwelop after a considerable amount of time (Veil

et al,. ry94tj4-18; Schiltz et al. rggoizyr). Experiments
(Schiitz er al. r99o'z5r) proved that the primary butch-
ering of Dama dama can be carried out with only
three simple fakes. Thus, ir is possible that the ratio
between used artifacts and pieces discarded without
use was even higher than the above calculations sug-

gest, based on retouched tools only. In Buran-Kaya
III Level Br, a heavy duty usage of surface-shaped
bifacial tools that resulted in broken tool tips was also
observed. It can only be assumed that these artifacts
indicate secondary butchering, such as on-site bone
breakage to extract marrow. The analysis of Richter
(Chapter r3) gives further information on the use of

surface-shaped tools. It is concluded that they were

hafted. Their discard, as well as the surface-shaped
copies of simple blanks, must be seen as traces of re-

tooling and re-hafting processes.
Although rhe chaine o?iratoire has already been

described as an intensive use of blanks and formal
tools, there are several workpieces that exhibit another
method used to avoid an eaily discard of raw mate-
rial volume. A simple method was the use of a ventral

side as a faking surface. Five Kombewa fakes prove
that this method was part of rhe technological knowl-
edge of Neandertals from Level Br. 

'S7hat 
needs to

be explained is the sweral blanks that were struck
along prepared crests: 4 crested blades, 4 off-axis
points each with a pardy crested lateral edge, and 9
pseudo-Levallois points. A detailed analysis of the
operational steps ofan abandoned bifacial shaped tool
(Figure rz-4) from RMU a (Figure rz-ro: Q led to the
hypothesis that Kombewa flakes might have also been
flaked from exhausted bifacial pieces and unacceptable
preforms. The earliest operational step (Figure L2-r4 2

step r) was dedicated to plano-convex surface shaping.
Large ventral scars of the plan surface retouch show

that the piece must haven been much larger at the

beginning of its reduction. Two bifacial tool tips from

the same nodule also support this observation (Figure

rz-ro: 4,5). According to the logic of transformation
analysis, the second tool tip indicates the former pres-
ence of a second bifacial tool, manufactured after the
nodule was intentionally broken into two pieces at
the very beginning of its reduction. The tool tips con-
firm the hypothesis that the analyzed piece originally
was used as a bifacial tool before it became a bifacial
Kombewa core. Perhaps during the time of use, per-
haps afterwards, the piece was broken at its proximal
end (Figure rz-r4. 2 step z). This might also have hap-
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Figure e-'r4-secondary blank production from exhausted bifacial tools and unacceptable preforms. The method is similar

to the Kombewa method, but produces flakes with a dorsal scar pattern that shows negatives of surface shaping instead of a
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pened at the distal end that is now covered by scars of
later operational steps. These later operational steps
include the detachment of a crested blade (Figure rz-
14: 2 step 3) and some chips that prepared platforms
for the faking of the ventral surface (Figure rz-r4: 2
steps t, 6, and 8). If they were found on a prepared
core. these scars on the ventral surface would have
been classified as preparation of distal (Figure rz-r4;
2 step 7) and lateral convexities (Figure rz-r4i 2 step

9a) for the knapping of the target flake (Figure rz-r4:
z step 9). At the end, the exhausted bifacial core was
intentionally broken with a ventral blow near its right
lateral edge (Figure rz-r4i 2 step ro). Aware that it is
often difficult to distinguish conventional debitage
from by-products from the surface shaping of bifa-
cial tools. we still do not rhink that our Kombewa
fakes (Figure rz-rot 7) fall into the variabiliry of failed
removals from the ventral retouch of plano-convex
bifacial tools (Bo€da 19956) and, therefore, are simply
by-products of surface retouch. For three reasons, we
are convinced that they represent a last attempt to
maximize the overall output from the reduction of
exhausted bifacial tools or broken preforms. First, the
described operational steps occurred at the very end
of the biography of the piece. Second, several final,
yet logical, operational steps do prepare the detach-
ment of the last flake, rather than trylng to rescue the
former bifacial blank. Third, we have the impression
that a hard hammer technique was used and that these
fakes are too thick for plano-convex surface shaping.
From 6y (Thble rz-3: transformation sections Np to
Nm/surface) workpieces related to core production,
surface-shaped preforms, or surface-shaped tools, 14
(zr.5ot') show secondary blank production of this kind
(Figure o-r1). Finally, it must be stressed that these
observations remain reasonable, if hypothetical, until
re6ts are found.

Tiansformation analysis classifies workpieces (e.g.,
artifacts from single nodules) according to the
number of phases of the schematic chaine opdratoire
('S7'eissmtiller ry95:58-7t) that can be reconstructed
on-site (for more details see Uthmeier, Chapter rr).
Based on the discarded artifacts, the sequence that was
conducted on-site is called the transformation section
(\Weiss m iille r ry 9 5 : S8 : Thansfo rrn a t i o ns au s s c h n i tt) . The
length of the transformation section is measured by
the presence ofartifacts that are defined as indicative
for certain operational steps (e.g., cortical fakes for
decortication). Some workpieces might represent all
operational steps of the chaine opAratoire, while oth-

Becauseworkpieces are comparable to refits, artifacts
of the same workpiece, ar leasr in Middle Paleolithic
times, were made by the same person. Since all tech-
nological aspects described above accumulate in single
workpieces, as in RMU 4 (Figure rz-ro and Kurbjuhn,
Chapter r4), it must be concluded that the complete
chaine opAratuire was part of the technological knowl-
edge of the Neandertals that visited Buran-Kaya III.
Therefore ir is highly likely that these Neandertals were
adults.

To avoid the need for new raw material supplies,
the Neandertals of Level Br used a set of technological
strategies to optimize the output of the cltaine oplra-
toire from a given amount of raw material for working
edges and standardized tools for hafting. At the same
dme, they successfully minimized useless waste. The
following list summarizes the most characteristic fea-
tures ofthe chaine opy'ratoire
(r) Th. use of thick cortical flakes and of thin fakes

from surface retouch, both derived from the
production of surface-shaped blanks, for simple
tools.

(z) In cases where suitable blanla could not be found,
blanks of secondary qualiry were prepared by
thinning and surface shaping for re-tooling and
re-hafting processes.

(l) For resharpening purposes, the terminal ends of
points and convergent scrapers were removed.

(4) Lateral sharpening flakes were detached mainly for
rejuvenation, and perhaps as alternative blanks for
cutting.
Bifacial artifacts were resharpened while fixed in
the haft.
Exhausted surface-shaped tools or preforms of
lesser quality were used as cores for the controlled
detachment of thick flakes (secondary blank pro-
duction).

ers might have reached the site as single pieces only.
Sometimes, intermediate operational steps and/or
phases of the chaine opy'ratoire might be missing, as
well. By following the logic of transformation analysis,
it is possible to reconstruct the qualitative presence of
artifacts not actually found on-site. In part, it is also
possible to reconstruct their numbers and add them
to the sample. Beforehand, it is not known whether
N-transforms, small excavation areas, or C-transforms
led to the observed incompleteness ('W'eissmiiller r99y:

7r Euahuation). Only in situ and completely excavated
concentrations allow the conclusion that missing arti-
facts are the result of importing and exporting by

(r)

(6)

A Reflection upon the Classification of Tiansformation Sections:

Debitage and Surface Shaping
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humans. In these cases, the rransformation analysis
allows an insight into segments of human movements
within the landscape.

Originally, the classification of transformation sec-
tions proposed by 

'Weissmilller 
ft995:58-7r; see also

Uthmeier, Chapter rr) was dweloped for unifacial
Mousterian assemblages.'We have seen, howevet that
the chaine opiratoire used at Buran-Kaya III Level
Br (and many other assemblages of the Crimean
Micoquian) is dedicated to the production and modi-
fication of surface-shaped tools, and at the same time
makes intensive use of by-products from this primary
production sequence. To avoid the invention of new
classes for ransformation sections that include, for
example, the production of a surface-shaped blank,
its modification into a bifacial tool, and the use of by-
products of this surface retouch for modified pieces,
only the presence or absence of surface retouch is
indicated by the suffix */surface (Figure rz-r5). This
classificadon is only given for the process of surface
shaping itself. In other words, as soon as there are

i f imponedas __*
srnge prece

indications for the use, modification, or production
ofa bifacial tool, the conventional classes are extended
with */surface. On the other hand, single pieces that
are made on fakes from surface retouch are treated
conventionally (..g., Bw or Tw). This is done because
the process of producdon of surface-shaped blanks
(decortication, primary faking, surface retouch) is
considered to be initially dedicated to the use of a
surface-shaped (often bifacial) tool, rather than to the
production and use of its by-products. Figure rz-r1
sums up the modifications we added to W'eissmiillert
classification of transformation sections. Furthermore,
it illustrates that the point at which surface shaping
can be recognized within the reduction sequence
is, to some extent, floating. For fint plaquettes, for
example, surface retouch is often established from the
beginning. Round pebbles, on the other hand, may
be decorticated with a hard hammer technique and
identified as simple ad hoc cores if discarded before
surface retouch was applied (transformation sections
Np or Nb).

Cw/surface Mw/surfuce Cw/surface

Nm/surface

Cm/surface

Cw Cw

if imported after
decortication

if imported after
decortication
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Figure e-t5-Classification of transformation sections for raw material units with surface shaping (defined as the production of
bfanks with surface retouch), modification of by-products, and/or secondary blank production: w-single piece without other
arrifacts, p-prepararion only, b-blank production, M/m-modification, T-tool, N-RMU was imported as nodule, C-RMU was
imported as €ore, surface-surface shaping on-site.

Np or Np/surface*
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The data for the transformation analysis comes from
rr4 raw material units (Figure o-:^6) rhat are described
in detail in a separate catalogue (Kurbjuhn, Chapter
r4). Before starting, it is important to stress that the
analysis of single pieces and workpieces leads to sig-
nificant results, no matter if Level Br is the equivalent
of one visit or, as it seems more probable, of sweral
visits. Like refits, workpieces reassemble the original
context of sub-assemblages, which all contain contem-

Poraneous artifacts.
Forty-five raw material units are single pieces

(Figure rz-t6 and Thble rz-3: transformation sections
Bw to TT). According to the demands of our sort-
ing, each single piece in this sample is unique in its
combined macroscopic raw material attributes. By
definition, blanks for single pieces were not produced
from nodules, preforms, or cores of the analyzed sam-
ple. For several reasons discussed above, we are of the
opinion that it is permissible to suggest most of these
single pieces were not only detached outside the area
excavated in 1996, but at some other, yet unknown,
sites. These sites may include prwious sites near the
raw material sources, as well as contemporaneous sites
wirhin the local site territory (Higgs and Vita-Finzi
r97z:1o) of Buran-Kaya III.

Thirry-four (29.8v') single pieces were classified as
artifacts discarded without any further on-site faking.

single pieces,
no modification

Bw

Tw

Cw

Transformation Sections in Buran-Kaya III Level B 1 : an Overview

I debitage fl surface shaping

Figure n-t6-Classifi cation of transformation sections for
f4 raw material units. Each bar shows the total number of
raw material units classified as such (in dark grey: RMU with
surface shaping "* lsurface").

This group of imported aftifacts that were only used,
but not resharpened, on-site is dominated by 15 simple
tools and ; surface-shaped bifacial tools (Figure rz-16
and Thble rz-3: transformation section Modification
without or Tw). Six fakes (Figure rz-16 and Table
rz-3: transformation section Blank without or Bw), 4
nodules (Figure rz-;.6 andTable o-1: transformation
section Nodule without or Nw), and r core (Figure

rz-t6 and Thble rz-3: transformation section Core
without or Cw), complete the artifacts that were dis-
carded without on-site flaking.

Another rr single pieces are blanls and tools that
were imported, but more intensively used (transfor-

mation sections Ei to TM). From 8 simple tools, only
isolated tool tips or waste from rejuvenation remained
at the site, while the tool itself was exported after-
wards (Figure rz-16 and Thble rz-3: transformation
section isolated End of a tool or Ei). Another 3 simple
tools broke during use, but a fragment was taken away
(Figure o-16 and TabIe n-7: transformation section
Tool with Tip or TT).

In four cases, a blank was modified after import,
and both the tool and the waste of the modification
were discarded on-site (Figure o-16 and Thble rz-3:
transformation section Tool modified or TM).

In sum. raw material units that include artifacts
with faking during use, but without blank production,
include ry ft3.zoto) items. Altogether, t surface-shaped
tools (Figure rz-:'6: Tw), z surface-shaped preforms
(Figure v-r6:TM), rr simple tools (Figure rz-16:. Ei,
TT), t core or preform (Figure rz-16: Cw),8 blanls
(Figure rz-16: Bw, TM), and 4 nodules (Figure rz-
16: Nw) were imported and discarded without any
or only minor faking. The remaining 65 (57oto) raw
material units were dedicated to the production of
blanks (transformation sections Cc to Nm). \{/hile 33
started with a nodule, pbegan with imported cores
or surface-shaped preforms. The reduction not only
started, but also ended at different stages ofthe chaine
oPlratoire.

Following the analysis of the chaine opy'ratoire, there
were mainly surface-shaped tools that resulted from
the flaking of either raw nodules or already decorti-
cated andlor prepared preforms. The classification of
rhe latter depends on the absence (then: cores) or pres-
ence oftraces ofsurface retouch (then: surface-shaped
preforms-transformation sections with the extension

*/surface). The production sequence of 4 raw nodules
(3.yozo) stopped after inidal preparation (Figure rz-16:
Np). In 6r (51.5'l') raw material units, the lithic reduc-
tion went further. In 7 cases, however, no formal tools
occurred and only blanks remained at the site (Figure

rz-16: transformation sections Core with blanks or Cb,
Nodule with blanks or Nb). Because no cores or sur-
face-shaped preforms were found in these workpieces

single pieces,
modification

core
preparation

blank
production

Ei

TT

Mi

TM

Cc

Np

cb

Nb

Cm

Nm

|]
t l
l1
l1
l t -
I J

l a

lil om=
F A B
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(Thble rz-1: RMU 23, RMU 66, RMU 26, RMU t8,
RMU 32, RMU 38, RMU 57), there must have been
export ofthe latter artifact categories. For z7 out of54
raw material units with blank production and modi

fication, faking started with cortical fakes, indicating

that raw nodules were brought to the site (Figure

rz-16: Nodule with modified blanks or Nm). In z7
raw material units, the reduction sequences began
with cores or surface-shaped preforms (Figure rz-16:

Core with modified blanla or Cm). fu far as formal

tools are concerned, 48 raw material units saw the pro-

duction and modification of a surface-shaped blank

and/or the modification of by-products (Thble rz-3:

Cm/surface or Nm/surface), whereas the number of
raw material units with only unifacial tools accounts
for 6 items (Thble rz-3: Cm or Nm).

The assumption that surftce shaping dominated the

blank production of Level Br is strongly supported by

the occurrence of fakes from surface retouch in most

of the transformation sections (Figure tz-t7).'Ihey
were predominantly recognized in raw material units
where blank production was observed either from

partly or completely decorticated nodules (Figure

n-r7: C6, Cm) or from raw nodules (Figure tz't7:

Nb, Nm). Flakes from surface retouch, however, are
also found in raw material units classified as single

pieces. If it is true that they were imported, then
surface-shaped tools were also produced at previous

Figure :e-y-Frequency of flakes from surface retouch in tr4
raw material units. Each bar indicates the number of flakes
from surface retouch in a raw material unit. Transformation
sections are grouped as: Bw-single blanks, Iw-single tools,
TM-imported blanks modified on-site, Cb-on-site blank
production from cores, Nb-on-site blank production from
nodules, Cnr-on-site blank production from cores and
modification of blanks, Nnc-on-site blank production from
nodules and modification of blanks.

and/or contemporaneous sites, and by-products were

imported from these sites as simple tools (Figure rz-r7:

Tw) or blanks (Figure rz-r7: Bw). Because some single
pieces were found at the border of the concentration
of the 1996 excavations (Figure rz'r9), it is also pos-

sible that some of these pieces were detached on-site,

but not in the excavated area.
Figure rz-r8 shows the overall percentage and

number of cortical blanks, blanls partially covered
by dorsal cortex, and blanks without dorsal cortex for

each transformation section, separated by debitage
from cores and surface shaping. Cordcal blanks and

blanks with cortex are numerous. This is true for

single pieces (Figure rz-r8: Bw to Ei) and for sections
indicating on-site blank production. Apart from those

that are recognized as starting from raw nodules by

the presence of cordcal fakes (Figure r2-r8: Np, Np/

surface, Nm, Nm/surface), there are transformation

sections with blank production from pieces imported

as cores (Figure rz-r8: Cb, Cm) and bifacial preforms
(Figure rz-r8: Cb/surface, Cm/surface) that include

between Jao/o to 6oo/o of partially cortical blanks. High

percentages of blanls with partial cortex in transfor-

mation sections with surface shaping are explained by

the main focus of the production process being the

surface-shaped, often bifacial, tool. In this case, the

reduction was stopped when the oudine and cross-sec-

tion reached the desired form. If, as in Buran-Kaya

Bw/surface
Twlsurfuce
Cw/surface
Nw/surf"ce

Eilsurfuce
| | /surEce
Mi/surface

TM/surface
Cclsurface
Np/surface
Cb/surface
Nb/surface

Cm/surface
Nm/surface
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Figure rz-r8-Cumulative percentages of different cortex
categories in transformation sections without (A) and
with (B) surface shaping. Numbers indicate frequencies of
artifacts in transformation sections.
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Tenrn rz-3
Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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T.tnLn tz-3 coNTINUED

Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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Teere rz-3 coNTTNUED

Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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T.rstn n-7 coNTTNUED

Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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Teorr rz-3 coNTTNUED

Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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Tesrn o-1 coNTINUED

Overview of occurrences and frequencies of artifact categories that lead to a classification of the transformation section
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III, fat nodules and plaquettes were the starting point,
then high frequencies of partially cortical fakes must
be expected. For transformation sections where fakes
or scars from surface retouch do not occur and, for
rypological reasons, a reduction ofimported cores must
be assumed (Figure rz-r8: Cb, Cm), the overall quanti-
ties of artiftcts is low and tend to be unreliable for a
percentage comparison. That among these low quan-
tities of artifacts, many fakes with cortex do appear
might be explained by the hypothesis that these cores,
in realiry, are paftly decorticated preforms for surface-
shaped tools, discarded after initial primary faking
with a hard hammer technique. If they were true,
fully prepared cores, one would expect not only target
flakes from some concept or method, but also many
more fakes without cortex. Thus, the high percentage
of partially corticd blanla in transformation sections
that indicate the import of cores or preforms (Cb, Cb/
surface, Cm, Cm/surface) implies a more or less direct
transport from the raw material source to Buran-Kaya
III. If there had been longer stays in between, then one
would have to expect fewer blanks with cortex, since

Raw material units and their classification as trans-
formation sections have mainly been discussed above
without reference to their spatial distribution. It was
noted that, in many cases, the distribution of artifacts
from a raw material unit has a maximum areal extent
of less than one square meter, with decreasing artifact
densities in the neighboring square meters. This was
interpreted as a sign of an in situ preservation of small
areas of knapping that were enlarged by human move-
ments on the occupation surface.'Were there any areas
with an accumulation of transformation sections that
indicate special activities? Because transformation sec-
tions allow only interpretations in terms of the length
of the chaine opy'ratoire conducted on-site, results of
mapping of transformation sections are restricted to:
(r) areas where single pieces and/or tools, nodules,
and cores were abandoned after little (TM, Np, Cc)
or no faking (Bw, Tw, Cq N% Ei, TT), indicating
a zone of arrival; (z) areas where a production of
blanks started from nodules or cores without reaching
phases of surface retouch (Nb, Nm, Cb, Cm); and (l)

areas where a more or less complete chaine o?y'ratoire
took place (Nb/surface, Nm/surface, Cb/surface). Or,
conversely, did the proposed multiple visits lead to a
homogeneous scatter of artifacts where no zones of
activiry could be recognized, at all? To answer these
questions, the overall spatial distribution of trans-
formation sections in square meters from the 1996
excavation is discussed below. The data set used here
treats souare meters as units and transformation sec-

they would have been detached, used, and discarded
on the way to Buran-Kaya III. Adding the z9 raw
material units identified as resuldng from the reduc-
tion of imported raw nodules, it becomes clear that
Neandertals came (several times) directly in one move
of approximately ro-ry km from the outcrop or from
a neighboring camp to Buran-Kaya III.

In this chapter thus far, the rr4 raw material units,
their classification, and their cortex frequencies have
been discussed. tVhat about the overall artifact fre-
quencies (Figure rz-r8)? The overall frequencies of
artifacts are calculated for oFsite blank production
without on-site faking, off-site blank production
without debitage, but with modification on-site, and
on-site blank production and modification. Of all
discarded aftifacts (85r), a total of 794 (9J4o/o) were
faked on-site within 65 raw materid units. In most
cases, they were workpieces. Only 34 (4.ro/o) artifacts
were brought as single pieces to the site and then
immediately discarded. Of all artifacts, 2, (2.8olo) came
from rz tools or blants that were resharpened and/or
modified on-site.

tions as attributes. For each square meter excavated,
the number of occurrences of different transformation
sections was counted. In other words, because artifact
frequencies are not included, the data are based on the
unweighted maximal spatial distribution of each raw
material unit, measured at the square meter level and
classified as a specific transformation section.

A descriptive comparison of the distribution of
rt transformation sections is difficult and, so, single
pieces were mapped together (Figure rz-r9). The dis-
tribudons of long transformation sections with surface
shaping that indicate the production and modifica-
tion of formal tools (Nm/surface, Cm/surface) and
transformation sections that correlate with the discard
of imported single pieces are widely spread. Both are
characterized by high densities in the center of the
excavated area. Nodules and cores that were classified
as conventional debitage (Cb) or assigned to transfor-
mation sections without modificadon (Cb/surface;

Nb/surface) are situated within the borders of this
central concentration, but, at the same time, are less
widely spread than those with an optimal, full length
chaine opAratuire. This is explained as an early discard
of conventionally faked cores and nodules, or as
resulting from unsuccessful attempts to produce bifa-
cial tools (Cb). Compared to transformation sections
with modification, a more restricted distribution of
those without formal tools must be expected, because
formal tools indicate a longer history and more
intensive use than do unretouched blanks. Therefore,

Spatial Distribution ofTiansformation Sections



cHAprER 12 PlanningDepth and Saiga Hunting On-Site and Off-Site Activities of Late Neandertals 219

o T M

o TM/surface

Single pieces

. N P
o Np/surfuce

6

B

f

A

E

X
+
N
\

f

A

E

X
I
N
\

l t  1 2

o C b

o Cb/surfuce

Cm/surfuce

6

B

A

6

B

f

A

E

X

f

n
E

X

f

A

E

X

t '

I

E

X

f

A

E

X

t
N
\

I
N

\

t
N
\

I
N
\

I
N

I
N
\

f

,q

E

X

Figure e-r9-Distribution of transformation sections in the square meters excavated in og6. Square meters are treated as
units, the classification of transformation sections as variables. For example, 3 raw material units classified as "Cm" are found in

7 square merers, with different frequencies because the spatial distribudon of raw material units sometimes overlaps.

5 6 7 a 9 1 0 1 1 1 2



22O Thorsten Uthmeier

formal tools are more often used at a considerable
distance from the place where they were originally
detached from the core.

The central concentration described above can be
separated from areas at the northern and southern
border of the excavated area where nodules were
prepared (Np, Np/surface) and blanks were modified
(TM). Thus, indeed, there seems to be a zone in the
periphery of the center where short transformation
sections are exclusively found.

For more secure results, the data discussed above
were ordered statisticallywith a cluster analysis (shared

nearest neighbor clustering, 
'W'inBasp-software,

distance measure: Euclidean distance). 
'S7'ithin 

the
dendrogram (Figure rz-zo), three clusters can be dis-
tinguished on the level of four neighbors considered.
Because on this level no units are sorted into residue, it
is chosen as the most appropriate ordering. The inter-
pretation of the clusters follows the cluster statistics
given in Thble lz-4. It turns out that cluster 1 includes
all transformation sections documented in the sample.
That means that raw material units with both short
and long life histories were discarded in square meters
that belong to this cluster. At the same time, the entire
chaine operatuire was conducted here. The greatest
emphasis lies on surface shaping. Clusters t and z,
howwer, are characterized by a decline in transforma-
tion sections. Still, the dominance of surface shaping
is recorded throughout the clusters. The mapping of
the results obtained from clustering (Figure rz-zt: A)
shows a coherent cluster, cluster 3, in the center of the

Distance measure: Euclidian distance
Number of neighbours considered: 6

Figure e-zo-Results of a nearest neighbor clustering of
transformation sections in square meters (1996 excavation)
in a dendrogram. On the level of 4 nearest neighbors, 3
clusters can be distinguished.

excavated area. Its spatial distribution occupies anarea
that was recognized as a zone of maximum artifact
densities (Figure lz-9). The other two clusters, clusters
r and z. are distributed in accordance to their similar-
iry with cluster 3: cluster z, in direct contact to cluster

3, and cluster r in its wider distribution.
The spatial disuibution of the clusters is explained

by simple ardfact densities: where more artiftcts were
found. the more transformation sections occurred.
'S7'ith 

decreasing artifact densities, the number of
transformation sections decreases as well. Thking into
consideration, however, that the mapping of work-
pieces showed in situ knapping areas of single nodules
often laying side by side or over each other, the clusters
also mirror Neandertalt movements on the surface. In
a kind of center and periphery mode (Figure rz-zr:
B), some artifacts were moved from the center of rhe
concentration, where the main area of activity was, to
the borders. It seems as if clusters r and z describe a
kind of centrifugal movement, possibly caused by
people leaving and entering the central activiry zone.
It must be noted that the ordering of the cluster analy-
sis mainly refects non-proportionately high artifact
densities in the cenral zone of activiry. Details such as
small zones of arrival, containing waste of initial fak-
ing (Np, Np/surface, Cb, Cb/surface) and recognized
in the individual mappings of transformation sections,
are not measured because the transformation sections
involved do not have enough individual pieces to sur-
vive in the overall cluster analysis.

Both the mapping of artifact densities (Figure rz-9)
and the analysis of the spatial distribution of transfor-
mation sections (as zones of activiry: Figures rz-r9 and
rz-zr) came to the same results: Buran-Kaya III Level
Br consists of a single concentration. From a general
perspective, low artifact densities at the border of the
concentration correlate with low numbers of trans-

Trr.r-no-4
Statistical results of a nearest neighbor clustering of trans-
formation sections in square meters (1996 excavation).
Compared to cluster 3, clusters r and z show declining
occurrences of transformation secrions.
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formation sections. The fact that there are qualitative
differences, however, suggests intentional transport of
tools (cluster z: TM, Nm) and the unintended trans-
port of blanks (long transformation sections in clusters
r and z) from center to the periphery. Because most of
the workpieces individually mapped by Kurbjuhn
(Chapter 14) clearly show zones where the knapping
originally took place, an additional model of artifact
movement and preservation must be sought. \fhy is
it so difficult to subdivide the main concentration
into different activities, while it is possible to isolate
micro-activities that derive from the detachment of
single workpieces within this concentration? Richter

Q995:fig.4o) reconstructed the vertical and horizontal
distribution of workpieces in the dboulis-rich sedi-
ments of the Micoquian GJayers of Sesselfelsgrotte
as the result of artifact movement up and down in
the course of N-transforms. The vertical depth where
the maximum number of pieces occurred marked the

suatigraphic position where the knapping originally
took place. Here, in Level Br (Figure o-zr: C), it
seems as if C-transforms, (e.g., movements caused by
walking humans), must be added to Richter's model.
Howwer, the hypothesis that several repeated visits
accumulated in the zo cm-thick Level Br cannot be
rejected. There must have been some factor or factors,
however, that averted a severe mixture of artifacts.
Obviously, one was a minimal sedimentation that
embedded each visit, separating it from earlier and
later visits. Otherwise, it would have been impossible
to recognize distinct knapping areas on the maps of the
workpieces (Kurbjuhn, Chapter 14). Because ardfacts
were moved slighdy up and down by N-transforms
within the limits of Level Br, this was not visible dur-
ing the excavations. In addition, the visits might have
been less intensive than originally thought, and/or
areas of activiry might have changed from visit to visit
within rhe center of the excavated area (cluster l).

Results of the Tiansformation Analysis I: Import

Tiansformation sections are temporal sequences of
the chatne opiratoire. (The basic data for the follow-
ing analysis is shown in Thble n-7) Each raw material
unit represents such a temporal sequence. Some, like
single pieces, are short and restricted to use only, while
others went through a much longer sequence. All rr4
raw material units, however, originally entered the
concentration as a single artifact: for those discarded
immediately (Bw, Tw, Cw, Nw) or shortly after their
import (Tl Np), the original blank is often easy to
determine, whereas others were Iargely reduced or
exported and their original blank has to be recon-
structed. This is done with the help of discarded fakes
and other by-products of their production. I[ for
example, many cortical fakes and partially cortical
fakes are combined with a bifacial tool, then it can
be concluded that a raw nodule was imported. If, con-
versely, only fakes without cortex were found, then
a decorticated preform must have been the starting
point for the reducdon. As long as fakes are present,
it is possible to recognize the initial artiftct, even if
the core, the bifacial preform, or the surface-shaped
tool was exported. For single surface-shaped tools that
reached the site in reduced shape, however, the blank
often remains unknow.r.

A detailed list of the imported blanks is found
in Thble rz-3; Figure rz-zz illustrates the data in a
diagram. \7hile for some 13 blanks, the shape is unde-
termined, in part due to the export of the modified
pieces after resharpening and in part due to complete
bifacial retouch, it was possible to reconstruct the
majority of imported blanfts. Among those discarded
on-site without faking or after rejuvenation only,

simple fakes and fakes of surface retouch dominate
with rr items each. The occurrence of fakes from
surface retouch has to be seen in combination with
the fact that 4 surface-shaped tools made on fakes,
and one bifacial tool made from an unknown blank
are also found among the imported artifacts (Thble

rz-3: Tw/surface). Given the assumptions that G) the
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Figure o-zz-Frequencies of imported blanks due to
discarded items (black bars) and reconstructed items.
Raw material units flaked on-site were mainly imported as
nodules, cores, or surface-shaped preforms.
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imponed with
on*ite modification
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imponed without
funher flaking
(Bw to Nw)
34 wp. = 29Yo

provenance of the raw material must be ro to rt km to
the north and (z) that imported artifacts were gener-
ally ransported within one move, it is certain that a
chaine opdratoire similar to the one described for Level
Br existed at places where the imported blanks were
produced. The fact that some blanks were detached
along prepared (crested) edges does not necessarily
suggest the presence of prepared cores. As has been
shown for the chaine opy'ratoire of Buran-Kaya III
Level Br, the import of r partly crested dejeti flake, z
pseudo-Levallois points, and r Kombewa fake may
also derive from a chaine op.iratoire dedicated to the
production of surface-shaped tools. However, it is
interesting that together with 3 transversal fakes,
some more voluminous blanfts were chosen for a move
to Buran-Kaya III.

Thirry-six nodules and 3z cores or bifacial preforms,
the latter often with considerable amounts of cortex,
came from distant raw material sources and, with the
exception of 4 nodules (or raw material pieces) dis-
carded as such, were reduced on-site. Forwhat purpose
were artifacts or nodules imported and how successful
was their reduction on-site? Slighdy fewer than a third
(29,1') of dl rr4 imported pieces were discarded with-
out any flaking (Figure rz-23 Bw to Nw). They belong
to the tool set that was probably used during moves
and at the beginning of the visits to Buran-Kaya III.
Twelve blanks or tools (rrolo) were initially modified or
resharpened (Figure rz-23 Ei, TM, TM/surface) and

3 artifacts b"z") broke during usage (Figure rz-21 TT).
Therefore, all in all, ry imported blanla or tools (r4olo)

were modified and/or used after they reached the site.
Sixry-five nodules, cores, or bifacial preforms (57ozo)

were faked on-site (Figure rz-23 stacked bar at right),
and most of them ended up in raw material units that

Np+Nb+Nm
(1 nodule each)
4W. = qYo

Np/surface+ Nb/surface+ Nm /surface
(1 nodule each)
30 wp. = 25Yo

Cb+Cm
(1 core each)
9 rvp. = S*

Cb/surface+Cm /surface
(1 prefiorm each)
22 wp. = 19o1o

were classified as surface shaping processes (Figure rz-
z3: Np/surface, Nb/surface, Nm/surface, Cb/surface,
Cm/surface).

Nevertheless, some of the blanls were already modi-
fied when they entered the site. Among single pieces,
18 simple and 5 surface-shaped tools reached the site
as already modified formal tools (Thble rz-5). Detailed
information is available only for simple tools from the
transformation analysis data. Apart from 4 points and

4 retouched pieces, the rypological classification of rr

number of pieces
o 1 2 3 4 5 6 7

imported with
on+ite use only
(TT)
fwp .  =  f% \

a.a,,)

ry
Figure-tz-23-Biography of imported blanks. Slightly more than one-half of all raw material units underwent intensive flaking
on site (right), mainly for the production of surface-shaped (bifacial) tools or preforms.

scraPer,
s imple q

t. I
] d,

scraper, I l( / j
c o n v e r g e n t t  l  \ , . / {

t: I \-/

t-..l

nA
scraper, |  1dl t
transversall I \ ;

l .] "r-r

t . : l
l l

scraper,more | ]*{ I
than2edges 

I I  =;-
l . l

Figure ^o-24-Typological classifi cation of imported sidescraper.
Simple scrapers as the starting point of a reduction sequence
reconstructed by Demidenko (Chapter 9) are more numerout
perhaps because they bear a reserve ofworking edges.



224 Thorsten Uthmeier

sidescrapers is of special interest. In this group (Figure

o-24), simple scrapers dominate (7) over convergent
scrapers, transversd scrapers, and scrapers with more
than z working edges (r each). Vhat conclusions
can be drawn from this in respect to the factors that
infuenced the choice of tools taken by Neandertals
while on the move? Compared with the observation
of Demidenko (Chapter 9), who describes a reduction
sequence of scrapers that starts with simple scrapers
and ends with convergent scrapers, it can be said that,
in most cases, the scrapers that were moved belong to
an initial phase of this reduction sequence. Obviously,
Neandertals calculated a long uselife for these scrap-
ers in advance, because the scrapers they took on their
travels have a reserve of working edges. The fact that
this is not in accordance to Geneste's conclusions (r98i:
yzr) is explained by the assumption that Buran-Kaya

III was reached after direct moves from previous camps.
Suggesting a speed of J-+ km/h, these moves, over a
distance of approximately ro to ry km each, may have
taken between half a day and a day only. During that
time, the simple scrapers were not used intensively
enough to be transformed into convergent scrapers.

For 8 surface-shaped tools, no typological informa-
tion is available because only tool tips were left on-site.
Three surface-shaped tools are only documented as
fragments, and r simple tool was exported after rejuve-
nation. \7e probably have to add some more pieces of
unknown typological classification, however, because
they were imponed and exported without leaving any
traces of their presence at the site. If hafted tools were
not exhausted and, therefore, resharpened or re-tooled,
then they were exported without any discard when
Neandertals moved to future camps.

Results of the Tiansformation Analysis II: On-Site Production

Because the transformation analysis treats workpieces
as refits, it is possible to calculate artifacts that were
produced on-site, but not found during the excava-
tions due to N-transforms or C-transforms (Uthmeier,

Chapter rr). Cores or preforms are added if a raw
material unit contains only by-products of their
production. Additional simple fakes (or tools) and
surface-shaped tools are calculated for raw material
units that include waste of modificadon or reiuvena-
tion, but lack a tool.

The frequencies calculated for the overall produc-
tion of blanks in Level Br (Figure rz-zy) shows a
dominance of simple fakes and fakes from surface
retouch. Apart from the often-stressed assumption
that nearly all on-site producdon sequences were dedi-
cated to surface shaping of preforms or bifacial tools,
there are few other striking technological features. The
absence of any target fakes from classical concepts
like Levallois, discoidal, or Quina has already been
mentioned. Some couteaux i dos naturel result from
primary faking of raw nodules, and several transverse
fakes can be explained by unsuccessful knapping of
fat pebbles. Because our conventional classification of
Kombewa flakes looked for fakes with double ventral
surfaces. thick fakes detached with hard hammer
technique from bifaces or preforms, are hidden in the
simple fake category.

The advantages of transformation analysis is illus-
trated by the additional number of 18 cores or bifacial
preforms that were produced on-site, but are not
found in conventional classifications because they
were exported. Together with zr unknown blanls that
left the site as surface-shaped tools and 6 fakes from
exported simple tools, the number of blanks that was
reconstructed accounts for 45 items. If added to the

actual discard per transformation section, the recon-
struction of the minimal number of missing artifacts
allows a more adequate calculation of the transforma-
tion index (as blanls per imported ardfact: Figure
n-26). The calculation is based not only on blanks
from primary faking and surface retouch, but also on
waste from modification and rejuvenation. Although
the index is calculated for each transformation section
(without differentiation of conventional debitage and

nodule

core or surhce shaped preform

ffaf<e

couteau i dos naturel

flake, crested

d€jet6 flake, panly crested

pseudo-Levallois point

flake, Levallois

Levallois point

Levallois blade

blade

blade, crested

tnnsversal flake

flake, Kombewa

chunk

ch iP

bladelet

flake, surface retouch

flake, resharpening

I anifacts produced on-site, but later exported

I artifacts discarded on-site

Figure e-25-Frequencies of blanks produced on-site based
on discarded items (black bars) and reconstructed items.
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surface shaping), only those with blank production
on-site are discussed below (Figure rz-26: Np/all to
Nm/all). It is no surprise that the transformation index
reaches its highest ratio in raw material units where
the complete chatne oplratoire started with the import
of a raw nodule (Figure rz-26: Nm/all). In these raw
material units, on average r9.3o artifacts were detached
from every nodule.'With ratios between 8.yo and 6.oo
artifacts per core or nodule, all others are much lower
and, at the same time, quite similar. A lower index for
sequences that begin with cores or bifacial preforms
(Figure rz-26: Cblall, Cm/all) is in accordance to

our expectations, because those pieces were already
decorticated and/or prepared for further reduction.
Comparably low ratios for nodules that ended up
as prepared nodules (Figure rz-26: Np/all) or cores
(Nb/all), however, need further interpretation. To us,
this is best explained by the assumption that the risk
of an unsuccessful reduction was recognized early, and,
therefore, the production process stopped after only a
few fakes were struck.

According to our classifications, a total of r89 for-
mal tools and 59 blanks with irregular retouch were
produced and discarded on-site (Thble rz-y). Among

r 8

4
7
I

I

4

t

I ' I

3 8

Te-srs rz-s
Calculation of imported, on-site produced, and/or exported formal tools in Buran-Kaya III Level Br

Discard.edon+ite Exported

Tbols produced offshe, irnported, and discarded
tansformation section: Jw
Number of RMUs: 18

simple tools, classified as:
points
scrapers, simple
scrapers, double
scrapers, transversal
scrapers, more than z edges
retouched pieces

tansformation section: Tw/surface
Number of RMUs: 4

surface-shaped tools

Took produced offsite, imported, resharpened or used and exported
Indicators: isolated resharpening fakes or tool-tips, isolated tool fragments
tansformation section: Ei
Number of RMUs: r r

surface-shaped tools
Tiansformation section: TT
Number of RMUs: 3

surface-shaped tools

Blanhs produced offshe, imported, modif.ed and exported or not
Indicators: isolated chips from modification, discard oftool possible
Tiansformation section: TM
number of RMUs: a

simple tools
surface-shaped tools

Tbols produced on-site and discardcd
Tiansformation section: Cm, Nm, Cm/surface, Nm/surface
Number ofworkpieces: 39

simple tools
surface-shaped tools

Tbols unquestionably produced on-site, but exported
Indicators: fakes from flaking discarded, preform or tool is missing
Tiansformation section: TM, TM/surface, Cm, Nm, Cm/surface, Nm/surface
Number of RMUs: 56

simple tools
surface-shaped blanks (preforms)

surface-shaped tools

Total (all)

o

t
L I

5 4
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A Transformation in

Bw/all Tw/all Cw/all Eilall TTlall Mi/all TM/all Cclall Np/all Cbi all Nbi all Cm/all Nm/all

B Number of unquestionably exported artihcts

Bw/all Tw/all Cw/all Eilall TT/all Mi/all TMi all Cclall Np/all Cbi all Nb/all Cm/all Nm/all

Figure n-26--:fransformation index (as artifacts per workpiece) calculated for each category of transformation sections (A)
and an overview of the number of reconstructed artifacts (B).

these, r5r are simple tools dominated by points, simple
sidescrapers, and convergent sidescrapers. Thirty-eight
others were classified as surface-shaped tools. A

In theory incomplete raw material units might not
only be caused by human transport, but also by
N-transforms. Because artiftcts are thought to be
preserved in situ, and because the analyzed samPle is
considered to be more or less complete, we interpret
missing artifacts here as import and export of cores,
preforms or formal tools.

It has already been said that the calculations of
artifacts that are supposed to have been exported
are biased towards cores, bifacial preforms, and
bifacial tools: they are reconstructed due to by-prod-
ucts that were left at the site. A determination of
the exported blank or tool is possible only if flakes,
waste of rejuvenation, or fragments were left behind.
However, these calculations generally tend to be too
low, because hafted tools and other artifacts might be
carried to and exported from the site without being

Results of the Tiansformation Analysis III: Export

detailed description of the rypology and metric data
of these tools are given by Demidenko in Chapter 9
of this volume.

faked. Furthermore, without refits it is difficult to
estimate if (and how many) additional fakes coming
from debitage andlor fapnnage of cores and nodules
have left the site. Therefore, Figure rz-27 shows only
minimal calculations for exported blanla. Fifreen of 54
exported artiftc$ were not produced on-site (Thble rz-

l). They represent 13 surface-shaped tools of unknown

rypological classification that were imported, and,
after resharpening or intensive use, exported, as well
as z simple tools with similar histories. Because only
tool tips, rejuvenation fakes, or small fragments were
discarded, the actual blank cannot be reconstructed.
The same problem occurs for zr arifacts that come
from raw material units with on-site production and
modification of surface-shaped blanks. Comparable
to the prwious category they are represented only by
surface flakes of their production and waste of their

off-site

on-site: modification and use

on-site blank production
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rejuvenation. The only information is that they were
surface-shaped tools, yet of unknown typological
classification and blank rype. Among 18 cores and pre-
forms, t were reconstructed as surface-shaped blanks
because fakes from surface retouch occurred in the
corresponding raw materid units. The remaining 13
items had to be reconstructed as cores, because no
fakes from surface retouch were found among the by-
products. According to rhe chaine opy'ratoire, however,
these items are better explained as initially prepared
preforms for surface shaped tools.

The impression that mainly products of surface
shaping were exported (within a cycle of use discard,
and retooling and rehafting described by Richter in
Chapter 13) is not entirely correct, because simple
fakes might also have been taken to future camps
without being recognized. It is still interesting, how-
ever, on the basis of minimal calculations, that from

34 nodules and 3o cores or biftcial preforms that
entered the concentration (Figure 12-28), zr surface-
shaped tools, 5 surface-shaped blanks, and 13 cores or
preforms were produced that left the site. Because sur-
face-shaped tools were made from nodules and fakes,
another 38 surface-shaped tools that were discarded
also came from these. Altogether, these account for a
minimum of 73 pieces related to surface shaping that
were produced on-site.

nodule

core or surface shaped prefom

1

flake

couteau i dos naturel

flake, crsted

d6iete flake panly crsted

pseudelevdlois point

flake, Levallois

Levallois point

Lwallois blade

blade

blade, crsted

tnnsveral flake

flake, Kombem

chunk

ch iP

bladelet

flake, surface retouch

flake, raharpening

n blanks cosidered to be $rface-shaped prefoms or blanks

I blanks rere impone4 modified, and exponed

n ani6c!s expoiled categoiE Konstructed due to on-site.h4ine oqirotoire

Figure e-27-Frequencies of exported blanks based on
discarded tool tips or waste from rejuvenation (black bars)
and reconstructed items.

HrT

I
/  2 5 R M U =

/ tsN

=

ncb d  w lvk  s t rhugVrp  r j  u , t jeg io&es i  h  wrneph iys rwr i  l v

ncb  d  w lvk  s t rhugv l rp  r j  u t jeg i  O les i  h  wrneph pr  i ys rwr . j  l v

Figure rz-28-Biography of raw material units that entered the site as nodules or preforms in respect to their output of surface-
shaped (bifacial) tools, preforms, or cores.
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Conclusion: Distant Raw Material, Saiga Hunting, and Planning Depth

The diagrams in Figures 12-29 to rz-Jr summarize
the results of the transformation analysis of Level Br.
Artifacts that were brought to the site of Buran-Kaya
III (Figure tz-29) are dominated by raw material nod-
ules (13ozo). An additiond. z5o/o were imported as cores
or as bifacial preforms. This indicates primary flaking
of raw material directly at the outcrops or at nearby
campsites, approximately ro to ri km away from
Buran-Kaya III. From prwious campsites, surface-
shaped tools, which account for r8o/o of all imported
artifacts, were carried to Buran-Kaya III. Seventeen
percent of all artifacts taken on the move were simple
tools that typologically often belong to the category of
simple scrapers. Only 7o/o were unmodified blanla.

Most artifacts that were produced and discarded
on-site (Figure rz-3o) were simple fakes of different
shapes (4pto), followed by faices derived from surface
retouch (3oozo) and waste of rejuvenation (r3ozo). Some
cores (rolo) and surface-shaped preforms (5olo) were also
left behind, perhaps due to unsuccessful preparation.

Export (Figure rz-3r) is characterized by high fre-
quencies of surface-shaped tools (SZ,t') .Many cores or
preforms with cortex (z1o/o) represent raw nodules that
were not consumed on-site after primary faking.

There is no doubt that late Neandertals planned
their visits to Buran-Kaya III Level Br in advance
(Figure rz-32 4-7). Because local raw material was
not available, a minimum of 4.2 kg of selected fint
plaquettes, fat round fint pebbles, and preforms were
carried over a distance of ro to 15 km to the site (Figure

rz-r). A distance of ro-r; km is well inside the radius of

zo km suggested for "site territory" by H. Floss (1994:

323). Although it cannot be excluded that the transport
of raw material is the result of moves from prwious
camps to the small rockshelter at the Burulcha that
belong to "residential mobiliry' (Binford r98o), e.g.,
complete (family-sized?) groups visited the site, it
seems more probable that "task groups" repeatedly
visited Buran-Kaya III during the time of Level Br. If
it is true that mainly adult Neandertals were hunting
large game, as P. Pettitt (1998) suggests, then small

"task groups" of adult Neandertals came from a base
camp most probably situated near the raw material
sources at Twetochnoye or Russakovka. After some
days, dedicated to special activities, they returned. The
hypothesis that Neandertals of Level Br used a "logis-

tical" strateglr for resource acquisition (Binford r98o),
with "occasional camps" (Higgs and Vita-Finzi r97z:,

3o) near places of rich food resources, best explains
why considerable amounts of raw material were trans-
ported in one move to a site where only one species
was hunted. Such communities of hunter-gatherers,
who live as "logistical collectors" (Binford r98o), are
often expected from the Upper Paieolithic onwards,
but not for the Middle Pdeolithic (Floss 1994:323).

The analysis of the faunal remains showed that
Saiga tatarica was the most important game hunted
at Buran-Kaya III Lwel Br (Patou-Mathis, Chapter
8). This species is known to live in large herds that are
highly mobile, not only during seasonal migrations,
but also during the day. Daily distances of over roo
km have been reported (Reicholf ry96:z5o). At the

lmport into site

import of cores or
surface-s haped preforms

Figure :ezg-Comprehensive illustration of imported
artifacts.
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sarne time, the weight of adult individuals ranges
between 3z kg for females and 41kg for males. The
low individual body weight and the high mobiliry of
the herds suggest that the hunting of Saiga tatdrica
migrating between the Crimean Mountains and the
northern steppe was promising, but connected with
high costs of activities other than hunting. The recon-
structed scenario of a specialized hunting camp for
a highly mobile species, far away from raw material
sources, leads to the hypothesis that it was necessary to
minimize the working hours dedicated to the procure-
ment of raw material and the production of artifacts
needed for killing and butchering. Thus, the stay at
Buran-Kaya III required detailed planning.

The observation that some of the nodules were
already decorticated can be interpreted as testing of
the nodules to minimize the danger of fissures and
cracls that might lead to unsuccessful core reduction.
The transported raw material was expensive. Therefore,
many by-products of the production of mainly sur-
face-shaped preforms or tools were used as blanks for
simple tools (Figure o-12: 5), and many formal tools
underwent long reduction sequences of resharpening
and rejuvenadon, leading to many convergent simple
tools (Demidenko, Chapter S) and exhausted bifacial
tools (Richter, Chapter r3). In a number of cases, sur-
face-shaped preforms and broken bifacial tools were
used as cores for Kombewalike fakes before being
discarded (Figure rz-12 7). Hafting and, therefore,
re-tooling, was important, as well (Figure tz-12: z).
The analysis ofthe operational steps ofsurface-shaped
tools (Richter, Chapter 13) showed that bifacial tools
were resharpened while hafted (Figure rz3z: 3).It is

most likely that some of the simple formal tools, such
as simple scrapers, convergent scrapers, or points,
were hafted as well. Re-tooling and re-hafting most
probably happened on-site. The intensive export of
surface-shaped preforms and surface-shaped tools,
however, suggests that this process, as well as other
faking sequences, also happened at hunting stands
(Figure rz-1zt 5).In addition, it is also possible that
some of the tools that were imported, resharpened,
and later exported are evidence for movement back
and forth from Buran-Kaya III and contemporaneous
ephemeral camps (Figure rz-12: 4, 5, 8).

The ardfacts of Buran-Kaya III Level Br indicate
that Crimean Neandertals indeed were prepared for
anticipated periods. Because they were bringing all
raw material to the site and chose methods of stone
tool production that avoided the need for new raw
material supplies, they minimized the costs of blank
and tool production. The fact that raw material
procurement was not embedded in other activities,
with an intensive going to and coming from local or
regional raw material outcrops, but a result of planned
moves from one camp to another, carrying both
curated tools and calculated amounts of raw nodules,
indicates a high degree of planning depth (Roebroels

et al. 1988).
How long were the visits at Buran-Kaya III Level

Br? Thble rz-6 gives the minimal durat;cn for the pure
labor connected with the production and use of stone
tools found during the ry96 excavation, calculated
in reference to data from archeological experiments
(Schiitz et al. r99o; Kind 1987; Veil r99o). In total,
247.7 hours of pure labor were spent for blank pro-
duction, retouch, and rejuvenation (yr.oy hours), but
mainly for the use of formal tools (196.65 hours). If
a working day is calculated as ro hours with daylight,
this accounts for 24.5 working days. However, the
time needed for the gathering of wood for fires, water,
and other activities necessary to establish a camp is not
included. The hunting of a highly mobile species such
as Saiga tatdrica should be more successful if several
individuals cooperate. If it is true that Neandertals
lived in family sized groups (Gamble ry99:266), rhen
a task group numbering between tvvo to four adult
individuals seems most probable. Therefore, it can be
assumed that the total amount of pure labor ranges
between rz days (two individuals), 8 days (three

individuals) and 6 days (four individuals). Because
fireplaces were used, it is unlikely that a visit lasted
only several hours. Calculating days, it was probably
some three to six visits of several days each, dedicated
to the hunting of Saiga tatarica in the small valley
of the Burulcha River, that led to the assemblage of
Buran-Kaya III Level Br.

expon of simple tools
(chips from modifi cation
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Figure rz-3r-Comprehensive illustration of exported
artifacts.
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Kil l ing sites
of Saiga tatarica

4#
Figure n3z-Activities in terms of import, on-site flaking and discard, and export. lt is assumed that costs for raw material
procurement, artifact production, and camp supplies are high during the hunting of extremely mobile Saiga tatarica herds.
t-hafted tools carried but not used on the site; z-tools imported and discarded (after re-tooling?);3-tools imported and
exported after resharpening + to 7-raw material units imported and reduced on'site into cores and preforms (4), surface
shaped tools (s), surface shaped tools that are resharpened (6), or exhausted bifacial pieces used as cores (z); s-tools carried
from huntingstand to Buran-Kaya lll Level Br.

Raw material
source and
previous camp(s)

Transformation section:
Buran-Kaya ll l  Level 81
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Trsrzlz-6
Calculation of pure time of labor for the producdon and use of all formal tools found and reconstructed. (Calculation based

on experiments in Kind 1987; Schiitz et al. r99o; Veil r99o.)

Actiuity

Production of artrfaas
Reduction/ jo

preparation ofcore

Modification of a 9
surface blank

Modification of a J
simple blank

Ue of artifacts

Use of a simple tool,
r working edge

Use ofa reduced
simple tool, z work-
ing edges

Use of reduced
simple tool, 3 work-
ing edges

Use ofsurface shaped
tool

Total

Comment

r 5 min. use of
modified tool + 3
min. use of simple
blank

3o min. use of
modified piece + 3
min. use of simple
blank

45 min. use of
modified piece + 3
min. use of simple
blank

4 times longer
than simple tools,
estimated after
Richter (Chapter

r1)

Time of
production or
use estimated

for each piece
(in minutes)

Number of
workpieces

6 5

71

Comment

overdl imported
cores and nodules

4o surface shaped
tools discarded on-
site + 33 exponed
tools + z pieces
imponed, but modi-
fied on-site

r5z simple tools
discarded on-site + z
tools imponed and
modified on-site

57 simple scrapers +
8 d6jetd scrapers + 7
transversal scrapers +

9 other types

4Tpo in ts+3doub le
scraPefs + 12 convef-
gent scraPers

scrapers with more
than z edges

4o surface shaped
tools use and dis-
carded + 5 surface
shaped tools im-
poned and discarded

Estimated
time in

Estimated Estimated days, to
time in time in hours of
minutes hours kbor each

r , 9  5 0  1 2 . 5  3 . 2

6 S Z  r o . 9 5  r

r , 4 i 8 24.3

2,o46 34 .1

r92

8, roo

7.6456r 5 2

8 rr 8

6 z) 3

o . 1) . 2+8

r l tr 8 o 1 1 . 5

r4,859 247.6t
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Copies of Flakes: Operational Sequences of
Foliate Pieces from Buran-Kaya III Level 81

-fh. foliate pieces of the late Middle Paleolithic
I were the result of complex operational sequences

comprising numerous operational steps. Their analy-
sis has proved the diversiry of their production modes
and the variery of their use as longterm tools. Most
surprisingly, Buran-Kaya III Level Br has foliate pieces

Definit ion

Foliate pieces are made from raw material nodules
or large fakes that attain their final volume and
their final contour line by special overall surface
shaping. Surface shaping \fagonnage in French,
Formilberarbeitung in German) usually affects most
of the surface and is mostly carried out by a soft
hammer faking technique (Bo€da lgqr).

Surface shaping of foliate pieces can be either
bifacial, as in handaxes, or unifacial as in typical

Jilrgen Richter

that can be interpreted as copies of their unifacial,
fake counterparts. Unifacial and foliate pieces were
both produced for use as parts of composite tools.
Unlike other late Middle Paleolithic foliates, the Level
Br foliate tools occupy the same place within the func-
tional system as their counterparts made on fakes.

of Foliates

Halbheil of the Central European Micoquian. This
is why the term foliate (pilce foliacy'e in French) is
used here instead of bifucial piece.The special mode
of surface shaping by a large number of subsequent
detachments is essential to the present definition,
not that it may occur on both sides or just on one
side of a piece. Moreover, foliate pieces may have a
functional working edge that has marginal retouch.
Thble ra-r shows the technicallv equivalent classes.

Talrn l3-l

Technically equivalent classes of primary production and surface shaping

Support realization of shape (blank)

Formal tool modification of edge (retouch)

Primary fahe production

unretouched flake

scraPer

Fo li ate s urfac e s h ap i ng

foliate piece

scraper on foliate piece
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Principles

The present analysis focuses on the operational chains
for the production of foliates (Richter zoor). The anal-
ysis of operational chains is based on the chronological
sequence among the negative surfaces produced by
the detachment of preceding fakes, which are seen

of Analysis

on the surface of an artifact. The negatives of detach-
ments are the single elements that together form (l)

the upper (dorsal) face of a fake, (z) the overall flak-
ing surface ofa core, and (3) one or two surface(s) of
a foliate piece.

Evaluation of Completeness of Adjacent Negatives

The attributes indicating the chronological sequence
of wery two succeeding detachments are shown in
Figure r3-r. The initial attributes indicate the com-
pleteness of a negative. The succeeding overlapping
negative reduces the completeness of the previous
negative. Thus, completeness decreases from the most
recent negative (fully complete) to the oldest negative
(minimal completeness of this attribute).
(r) Th. more recent negative displays more lateral con-

vexiry than its predecessor.
(z) The more recenr negative displays radial scars at its

periphery. These scars are missing from the preced-
ing negative, thereby indicating the more recent

negative removed the periphery and the preceding
one is not complete.

(l) Small splinters, often lanceolate and scaled, usually
accompany the radial scars of the most recent neg-
ative. They can also be found on the crest between
two negatives.

(+) The contour line of the most recent negative fol-
lows the surface relief of the preceding negative.

(l) The distal part of the most recent negative dis-
plays a more significant concaviry than does the
underlying negative. At the microscopic scale, a
micro-hinge can be observed where the most
recent negative terminates.

the recent negative is
more concave than
the preceding one

radial scars oJ the
recent negative are
more complete

lanceolate scars
accompany the crest
between two
neighboring negatives

the waves of the
recent negative Jollow
the surJace oJ the
preceding one

the recent negative
ends in a micro-hinge

Figure r3-r-Time relations among operational steps.

Evaluation of the Completeness of Intersecting Negatives

A negative on the lower face and a negative on the
upper face may oppose each other in the same place
on the edge. The more recent one will display all
attributes connected with the faking process, such
as the negative of the butt and the exploitation edge.
The same attributes will be absent from the preceding

negative on the other side: because its basal part served
as a striking platform for the more recent flake. Thus,
intersecting negatives help to establish a chronological
sequence berween the rwo different faces of a foliate
piece, whereas adjacent negatives display chronologi-
cal associations on one ofthe faces.
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Definit ion of an

Several negatives of adjacent detachments on the
surface of a piece, displaying the same direction of
percussion and belonging to the same technological
unit (surface shaping, edge retouch, thinning, etc.),
are regarded as related parts of the same operational
stE. As a rule, an operationd step comprises more
than one detachment. The individual detachments of
one operational step were produced immediately after
one another. As a frequent exception, it is also possible
that one single detachment represents a full opera-
tional step; for example, an isolated lateral sharpening

Operational Step

spall. The chronological sequence among operational
steps results from the attributes described above. For
the present analysis, the comparison of amributes is
only important if the negatives compared come from
two different operational steps, whereas attributes of
negatives that form part of the same operational step
may be ignored. Thus, the definition of the opera-
donal steps forming the surface of a piece is essential
ro rhe present analysis. Sometimes, the limits between
such operational steps are not as clear as needed and
definitions can be ambiguous.

Elements of the Analysis of Operational Chains

The operational steps, which are known from a huge
number of data collections, can be attributed to six
stages of production and modification of foliate
pieces:
(o) provision of raw material
(r) initial surface shaping
(z) preparation of striking platforms

G) final surface shaping
(4) retouch
(5) rejuvenation.

PnovrsroN oF RA.lrr Merr,nrer

The forms and volumes to be found among ra\M mate-
rial nodules are of principal importance in terms of
the technical process. Raw material pieces can appear
as bowl-shaped nodules, kidney-shaped nodules, slabs,
and irregular pieces. The acquisition process includes
the selection of the most convenient shapes and vol-
umes.

INrrrer  SrreprNc

The selected raw material pieces must be transformed
in a specific manner to correct their volumes and
shapes for further treatment. Large cortical flakes
are initially struck off to reduce various kinds of fint
nodules. The products of initial shaping are called pre-

fornu.In some cases, massive fakes were taken from
large raw material pieces and were used directly as
preforms for foliates. Breaking the fint slabs into frag-
ments, for example, often opens them up.

Pnr,pRRetroN oF SrnrxrNc PrerroRl ts

The preform needs further preparation to allow for the
final surface shaping into a foliate, and this is usually
carried out with a soft hammer. Therefore, special

preparation of the edges results in certain essential
technical conditions, such as a regular outline, a
specific shape of the striking platform (for later soft
hammer treatment), and a very precise determination
of the angle of percussion. If large fakes are used as
preforms, some of the aforementioned criteria are
already present and additional preparation may not
be necessary.

SuRrece SrreprNc

Bo€da Gqqr) has identified two methods of surface
shaping (fagonnag). The first method is called flat
sutface shaping fagonnage phn)t a crested striking
platform is prepared on the edge of a piece and thin
fakes are detached via very fat and orthogonal per-
cussion with a soft hammer. The fakes are very often
broken and have hinged lips. The basal parts ofthese
fakes have a crested striking platform with dorsal
reduction. Their longitudinal section is straight. The
second method is called conuex surface shaping (fnCon-
nage conuexe). Here, a denticulated edge is produced
by retouch. The protruding parts in between the small
notches of the denticulation are used as striking plat-
forms for subsequent surface shaping by soft hammer
percussion. The fakes are convex and display butts ez
bec, dorsal reduction, lanceolate scars on the ventral
face, and a convex longitudinal section. The combi-
nation of both ms1h6d5-1he fat method of surface
shaping and the convex method of surface shap-
ing-is very characteristic for the Central European
Micoquian. Thus, most of the edges are plano-convex
and, very often, opposed (right and left) edges are
reciprocal to each other.'Whereas one edge has a con-
vex upper face and a flat lower face, the other one has
a flat upper face and a convex lower face. Thus, foliate
tools with a plano-convexlplano-convex surface shape
are classic to the Central European Micoquian.
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Rr,roucrr

After the surface shaping of one or both sides of a foli-
ate piece, the additional retouch of one or more edges
transforms it into a tool. Very often, the retouch can
be found only on the convex parts of the edges of a
foliate piece. At Sesselfelsgrotte, a Micoquian site in
Bavaria, the retouch covers only limited parm of the
edge, mostly not more than zo-3o mm. K. H. Rieder
has demonstrated in the Hohle Stein at Schambach
(Bavaria) that most of the foliate tools follow the
functional principle of "tools with cutting edge," char-
acterized by the following attributes: a flat lower face,
pointed shape, cutting edge on the right ofthe convex
upper face, and cutting edge adjacent to the point
(Rieder ry92). Ar Schambach, the average length of
the retouched parts of the cutting edge is zr mm.

Rn;uvnNerroN

During their use, the edges of a tool become damaged
and/or dull. Renovation of the functional parts of

the tool is then required. Reworking of the tool may
not only rejuvenate a worn-out edge, but may also
be used to give an edge a different functional value.
Usually, rejuvenation of an edge is carried out by sec-
ondary retouch. If the same edge is exploited again, a
secondary final shaping or thinning might be neces-
sary before the edge is retouched again. A particular
method of sharpening an edge, quite classic to the
Central European Micoquian, is the use of the lateral
sharpening spall (Prondnik spall; cf, Bourguignon
r99z), which occurs mostly on the upper face, but
sometimes also on the lower face of a foliate. The
same method may also be applied to the terminal part
of a piece, as a terminal sharpening spaTl (chanfein, or
chamfered piece). A single foliate may undergo many
stages of rejuvenation, such as secondary retouch, sec-
ondary surface shaping, secondary thinning, lateral
and terminal sharpening spalls, etc. 

'$Thereas 
traces

of find shaping and thinning processes are mosdy
preserved on the surface of a piece-at least in small
remnants-secondary retouch might often be erased
by further rejuvenation stages.

Final Methodological Remarks

Sometimes, foliated pieces have protracted l ife
hi51e1is5-1hey are used and repeatedly rejuve-
nated over a long period of t ime, from production
to discard, During this time span, they may
undergo several changes in their volume and out-
l ine. Formal classiftcation of foliates is therefore
a delicate process. The question arises whether
a given form is a product of a typological and
functional concept or a mere stage of reduction;
and a reduction sequence might itself follow a
regular, intended .ott..pt. The shape of a piece
with its specific contour is most exposed to reduc-
tion alteration, which primarily affects the edges.
At the same time, typological classification is
principally based on shape. Consequently, formal
classification of foliates depends on rhe knowledge

of possible operational sequences connected with a
specific concept of a tool.

E. Boeda and others have deciphered a technologi-
cal grammar of foliates, which is mainly based on two
methods of surface shaping (Bo€da r99r): convex sur-
face shaping and fat surface shaping. In Acheulean
industries, for example, bi-convex surface shaping
prevailed. In the late Middle Palaeolithic, on the other
hand, plano-convex surface shaping (one face convex,
the other face fat) was much more common.'W'ithin
the Central European Micoquian, plano-convex/
plano-convex surface shaping dominated (see above).
Sometimes, the same concept can also be found
among Crimean late Middle Paleolithic assemblages.
The principal concept in Crimea, however, was the
plano-convex concept of surface shaping.

A Database of Operational Chains

Every single operational step is described within a
strict terminological framework and a special code
indicates the exact place ofthe operational step on the
surface of a foliate. To that end, a formula is needed
as to how to orient the artifacts according to general
rules. The rules are:
(r) all orientation is based on the longitudinal axis of

the piece;
(z) pointed pieces are oriented with their point up;

(1) pieces with convergent edges are oriented with the
angle of intersection up;

(4) pieces with a plano-convex section are oriented
with their fat face as their lower face;

(5) pieces with a bi-convex section are oriented with
their retouched edge to the right;

(6) if a piece has both a bi-convex section and
retouched edges at the right and left, orientation
is arbitrary.
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Each operational step provides a set of data con-
cerning such properties as place, oudine, origin, order,

The Place of an

\fhen the piece under analysis is oriented according
to the rules specified above, the surface and the edges
of a piece are represented by systematic codes (Figure
g-z). Every code represents a specific place on the
piece, which is covered by the traces of an operational
step. Codes for the upper face of a piece have "O" as a
prefix and those for the lower face have "lJ" as a prefix.
The subsequent number represents a part of the edge,
beginning with (r) for the point, (z) for the right edge,
(l) f"r the bottom, (+) for the left edge, and (y) for an
additional left edge adjoining the point and separated
from the (+) edge by an angle. Ifthe place ofan opera-
tional step is in the centre of a face without contact
to one of the edges, (o) (zero) indicates this. If the
same place (for example, Oz) contains more than one
operational step, the other stePs are given secondary
code numbers corresponding to their position, such as
Ozr, Ozz, etc. Often, less than five parts of the edges
are represented on a piece and bear traces of opera-
tional steps. Only those parts that display their own
features (operational steps or primary conditions like
cortex) are counted. For example, a triangular bifacid
foliate has no Oy'Ul code. \Within an operational step
located in a defined place, the five properties described
below are analyzed and encoded.

state of edges, and logical position within a sequence
of steps (micro-chronology).

Operational Step

Figure r3-z-The different places of operational steps on a
foliate piece (clockwise labels). The different areas on the
upper face (Or-Os) and on the lower face (Ur-U5) of a
bifacial backed knife (Keilmesser) (top) and of a triangular
foliate (Dreieckiges Fa ustkeilblatt) (boaom).

Onos,n

The attribute "order" describes the regularity observed
among the single negatives composing an operational
steP:
(r) parallel order ofadjoining negatives
(z) regular, but not parallel
(3) irregularly adjoining negatives
(4) isolated, disconnected negatives.

Srere oF THE Eocn

This attribute describes the functional value of the
edge:
(r) sharp
(z) still sharp but used
(3) heavily used or not intended for cutting.

The Properties of an Operational Step

CoNroun LrNn

A code between r and 5 indicates the specific form of
a contour line:
(r) concave-convex
(z) concave
(1) straight
(4) convex
(5) convex-concave.
The specific order of coding allows for intermediate
esrimates, such as "3.5" for an edge which is only
slightly convex.

Onrcrt.t

The mode of origin of the part of an edge under
analysis is the most important element of the present
analysis. The possible modes of origin are listed in
TabIe ry-2.
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Mrcno-CuRoNoLocY

As a tool is worked step by step, every single opera-
tional step has an exact place within an operational
sequence. The relations of adjoining negatives, which
can be deduced from certain attributes, define this
place within a sequence. As a rule, not all attributes
related to the micro-chronology are preserved, since
succeeding steps often remove them. Thus, it is
most important to document all relations that can
be observed on the surface of a piece. To this end,
place codes of operational steps are given and their

"stratigraphic" relations are indicated by the logical
functions > (older than) and . (younge. than), such as
Ozr > Ozz andOzz <Uz.

All observed stratigraphic relations may be trans-
mitted to a Harris-Matrix program that computes
all relations and produces an integrative scheme
(\TinBASP). It is not yet possible to compare a large
number of such Harris diagrams to extract real chron-
ological sequences of the working processes. Presently,
Harris diagrams can only deliver those stratigraphic
relations that have been observed in actualiry. Since
some relations have disappeared during the working
process, the diagram is always incomplete. This often
leads to unclear relations among single steps, which
are then indicated as if they were contemporaneous.
By contrast, contemporaneiry among working steps
principally can be excluded because within the real
production process of a foliate piece, one operational
step always followed another. For the present research,
this problem has been solved graphically (Figures

L)-J, rj-4, 13-6). The stratigraphic diagrams that are
presented below show all operational steps of a foli-
ate piece (indicated as boxes with address labels). The
graph displays two different levels of empirical qual-
ity. The first lwel represents the stratigraphic relations
between pairs of operational steps that were actually
observed on the surface of the piece. This level is
indicated by lines connecting the boxes. The second
level represents an additional hypothesis of this author

The late Middle Paleolithic Layer B of Buran-Kaya III
is very rich in foliate pieces. During the analysis of the
lirhic inventory from this layer, it became clear that a
specific relation existed between unifacial points and
some foliate pieces that had very similar dimensions.
The question arose as to whether an analysis of opera-
tional chains would be able to yield more deta-iled
information on the obvious similarity observed
between those technically distant tool classes. Thus,
two examples of foliate points were selected for analy-

Three Examples from Buran-Kaya III Level Bl-2

fl.r.tel3-2

Foliate production: modes of origin of operational steps

Original state r r cortical surface
r z broken part
r3 exploitation edge ofcore (non-lrvallois)

14 exploitation edge ofcore (Levallois)

Surraceshaping 
:;H::T:;:::i:?,"-

Retouchoredges 
1;l*',:i:$t-.,*
2J steep retouch

34 Quina retouch

Preparation 4o preparation ofexploitation face for

thinning or for sharpening spall

Thinning 5r lateral thinning

5 z distal thinning

Sharpening spall 6 laterd sharpening spall

6z terminal sharpening spall

lJse wear traces 7r Eaces ofutilisation

7z splintered edge

71 small Clactonian notch

7 4 irregvJ* denticulation

Fragmentation 8 r latitudinal

8z diagond

83 longitudinal

Thermic alteration 9o crackled

concerning the position of some operational steps that
still remained ambiguous. This hypothetical level is
indicated by the vertical position ofthe boxes.

sis, as well as one example of a foliate scraper that had
some intriguing parallels among unifacial tools.

A Dlsrer  Fnecl teNr oF A TRIANGULAR
Prexo-CoNVEX ForrerB PotNr

The operational sequence for the distal fragrnent of
a triangular plano-convex foliate point from square

AZ (Thble r3-3; Figure r3-3) has a unilinear structure;
surprisingly, without any hint of secondary reshap-
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ing. The principal operational stages follow each
other: surface shaping, retouch, utilization, fracture,
and discard. As secondary reshaping is absent, the
longJife option was not used, as it was in many other
Middle Paleolithic assemblages elsewhere with bifacial
components. The flat lower face was shaped only once.
Like a ventral face on tools made on fakes, the lower
face was nwer reshaped. After finishing the lower face,
all intentional alteration of the piece concentrated on
the upper face, which underwent convex shaping and
convergent retouching. This might have happened
only once, as only one stage ofconvex surface shaping
and one stage of retouch are still visible. Obviously,
accidental breakage of the tool prevented further
reduction and this distal fragment has preserved attri-
butes of initial use only.

Forgoing the long-life option of foliates, increasing
convexity of the upper face and steep edges were toler-
ated instead. Bifacial reduction would have reduced
the thickness of the tool and also the general width.
This was obviously not desired, and any alteration
of the latitudinal section-at least in the proximal
parr-seems to have been inconvenient. If this is true,
it probably can be explained by some form of hafting
that did not allow for changes in the dimensions of
those parts in contact with the haft.

lJse was not bifacial. Only the upper, convex face
displays use wear (Ozz and O4z), except two lamellar
spalls (Ur) near the distal end of the lower face caused
by pressure impact on the tip. On the upper face, the
right edge (Ozr) is more heavily utilized than the left
one. If the user was right-handed, the principd cutting

Te_ers 13-3
Operational sequence of a distal fragment of a triangular plano-convex foliate point from square ,[7

Phce Ongin

Oz 2.2
convex surface shaping

Ozr  32
semi-abrupt retouch

O z z  7 r
utilized

0 3  8 r
latitudinal fiagmentation

O l r  7 2
splintered

04 zz
convex surface shaping

O4t  )z
semi'abrupt retouch

04,  7 r
utilized

Uor  z r
fat surface shaping

Ur  72
splintered

U z  r r
cortex

u3 72
splintered edge

Contour line

o

3
straight

) ' t
straight-convex

3
straight

o

o

t
straight

3 , 5
straight-convex

o

J
<tre i  oh t

3
straight

o

Order of operational steps

a

regular

2

regular

z
regular

4
isolated

2

regular

2

regular

z
regular

1
irregular

I

parallel

o

State of the edge

o

o

o

2

still sharp

I

sharp

I

sharp

I

- L ^ - ^J r u P

3
blunt

Micro-Cltronologjt

Oz>Ozr>Ozz;
Oz<O4

Ozr<O4

Ozz<Ozr

O 3 > O 3  r ;
O l 'U l

O3r>O4;
O 3 r < O z

O4>Oz;
O4>O4r>O4z

O4r<O4

04z<O4r

Uor>Ur ;
Uor>U3

Ur<O4z;
Ur<Ozz

Uz>Uor

U3.Ol

I

sharp

)
blunt

o

o

4
isolated

isolated
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edge (right edge) of the tool was away from the user's
body during use, with the tip pointed to the user's left
side. The tool was held in a fat angle on, or nearly
parallel to, the objectt surface. Thus, sharp scraping
was rhe principal task of this foliate point. The sharp
tip of the point was also important. The splintered tip
argues for leverlike use of the tool with frequent up-
and-down movements, directing powerful pressure to
the tip, which eventually caused medial fragmentation

Break
03: Break
031, U3: Splintering from

Tool Use
U1: Splintering (lower side, distal)

O22: Use retouch (upper side, left edge)
O42: Use retouch (upper side. right edge

Retouching
021, O41: Semi-steep retouch (upper sido both edges)

SurJace Shaping
O2: Convex Surface shaping (upper side, right edge)

04: Convex surface shaping (upper side, left edge)

U01: Flat surface shaping (lower side)

Original State
U2: Cortex (lower side)

____>

-_ - ->

-__-_>

___-__-__>

-'_'--''>

>

'--'--__>

' ' - - - - ->

Figure r3'3-Result of the analysis of operational steps for the distal fragment of a triangular plano-convex foliate point. (Level
Br, square [2, no. r, depth -2r5.) Raw material from RMU 4 (see Kurbjuhn, Chapter r4).

(Ol). At that very moment, pressure came from the
upper, convex side, as shown by refected splintering
(O1) of the adjacent upper surface. Most probably,
this pressure was transmitted by the end of a handle or
shaft protruding onto the convex face ofthe piece.

In this piece, surface shaping fulfilled avery partic-
ular task: the modification of the tool for hafting. The
permissible dimensional tolerance was very low for
hafting, and later alteration of those dimensions had

o31

U,I

o22

02r

02
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to be kept at a minimum. The lower face was totally
excluded from any intentional alteration. Traces of
use-so often seen on longJife tools with multiple
f11ns1ien5-are not ubiquitous. The specific pattern
of use argues for a shortlife tool with a very specific
function, which required sharp, convergent edges and
a stabile dp.

A TnraNcuLAR PreNo-CoNvEX ForrerB
PorNr

A triangular plano-convex foliate point from square
B8 belongs to a series of bifacial tools all having
similar contours. Uthmeier (Chapters rr and rz) has
shown that the size and contour of these tools are

Tesrgl3-4
Operational sequence of a triangular plano-convex foliate point from square 88

Place Ortgin

Oz zz
convex surface shaping

O z r  3 r
flat retouch

O z z  7 r
utilized

0 3  5 2
terminal thinning

0 4  i r
fat retouch

0 5  8 z
diagonal fracture

O t r  t r
lateral thinning

Ur 72
splintered

Uz z r
fat surface shaping

Uzt  z r
fat sutface shaping

u3 40
striking plat. preparation

u4 i r
fat retouch

U4t 7r
utilized

U5 z r
fat surface shaping

U i t  J r
fat retouch

Contour line

o

J
straight

1
straight

z
concave

4
convex

3
straight

z
concave

o

3
straight

t
convex-concave

I

Order of operational steps State of the edge

o o

Micro-Cbronology

Oz> Ozt; Oz>O3;
Oz>O4; Oz<O5

Ozr>O3

Ozz<Ozr<Oz

Ol 'O+

O4>O5r

O ; > O 5 r ;  O 5 < U r ;
O 5 < U 5 r

O5r<O4;  O5r<Oz;
O 5  r < O z r ;  O 5 r < O 5

Ur<O5

Uz>U5; Uz>Uzt

U z r > O z r

U1<Uzr ;  U j .U+

U4>U4r

U4t<O4

Ut<Uz; UttU4

U 5 r > O 5

+
convex

4
convex

o

J
straight

z

regular

z

regular

2

regular

2

regular

I

parallel

I

pardlel

1
irregular

4
isolated

3
irregular

2

regu.lar

1
irregular

2

regular

j

irregular

1
irregular

?

still sharp

2

still shaqp

)
still sharp

z
still sharp

J
blunt

3
blunt

t
blunt

I

sharp

z
still sharp

J
blunt

z
still sharp

z
still sharp

o

1
blunt
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-tl

_,___,_,___>

-______>

-__->

-__+>

----->

____>

----- >

Tool Use + Thinning
U l: Splintering from break (upper side, distal)
O51: Thinning (upper side, left edge)
U41: Use retouch (lower side, right edge)

Break + Tool Use + Thinning
05: Break (upper side, left edge, longitudinal)
O22: Use retouch (upper side, right edge)
03: Thinning (upper side, basal)
U3: Preparation for O 3 (lower side, basal)

Retouching
04: Flat retouch (upper side, left edge)

O21: Flat retouch (upper side, right edge)

U51: Flat retouch (lower side, right edge)
U21: Flat retouch (lower side, left edge)
U4: Flat retouch (lower side, right edge)

Original State
02: Convex surface shaping (upper side, right edge)
U5: Flat surface shaping (lower side, left edge)

U2: Flat surface shaping (lower side)

Figure r3-4-Resuk of rhe analysis of operational steps for a triangular plano-convex foliate point. (Level Br-2, square 88, no. 12,
depth -2.r3.) Raw material from RMU 68 (see Kurbjuhn, Chapter r4).
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\ 1

Figure r3-5-Two realizations of the same functional tool concept: an off-axis point made on a flake (r) and the triangular
plano-convex foliate point discussed in the text (z), which is a copy of its flaked counterpart.

standardized and parallel the shape and dimensions
of unifacial convergent scrapers or points made
on fakes, all of which are abundant in the same
Buran-Kaya III assemblage. These bifacial tools
are copies of unifacial tools! This particular foliate
point (Figure ry-4) may be interpreted as a bifacial
copy of a convergent scraper or point made on an
off-axis flake. It is identical in shape, size, and con-
tour line to another unifacial piece from the same
assemblage (Figure r1-5). The shape standardization
probably allowed for hafting within a specific com-
posite system. This must have included an organic
haft, which was repeatedly equipped with new stone
inserts of an exactly defined dimension. Thus, this
bifacial tool may have been produced as an equiva-
Ient of the unifacial tools that were not available to
the extent needed. Indeed, Level Br is exclusively
characterized by such foliate tools, which have uni-
facial counterparts within the same assemblage.

The result of the analysis of operational steps
matches the "copy-hypothesis." A l inear sequence

of surface shaping-releuqh-u5s-discard can be
observed, and surface shaping occurs only at the
beginning, without any repetit ion of the sequence
by rejuvenation. The foliate piece was produced
once and, consequently, underwent exactly the
same processes as its unifacial counterparts.

The first operational step for this piece was a
fat surface shaping of the lower face, followed by
convex surface shaping of the upper face (Thble

r3-4). From Uyr onwards, a flat retouch around the
edge of the lower face followed, in order to correct
its contour. Retouch of the principal working edge
(Ozz) was then done with some additional retouch
on the left side. Thinning (Ul; Ol) made the piece
suitable for hafting. It was then ready for use, which
produced traces on the upper face, right edge, and
on the lower face, opposite edge. The tip broke
(Oy), and a part of the left contour was corrected
by retouching the upper face. At the same lims-61
la1s1-1hs present tip incurred an impact and splin-
tered (Ur).
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A ForrarB Scnepen

A foliate scraper from square f7 (Thble r3-5) has some
relationships to other foliate pieces from Buran-Kaya
III Level Br. First, a resharpening spall has been
found in the same raw material unit (RMU 7), which
indicates on-site reduction of the piece. Second, the
operationd sequence (Figure 13-6) resembles that of

the triangular plano-convex point described above
(cf. Figure r3-4), thus indicating that this point seems
to represent an earlier stage of reduction of the same
hafted composite tool as this foliate scraper.

The operational sequence ofthe present piece began
with a flat surface shaping of the lower face (Uz), fol-
lowed by convex surface shaping of the upper face
(Oo). Then, the thickness of the base was reduced

Tisle l3-5
Operational sequence of a foliate scraper from square 17

Or

Place Ortgin

Oo zz
convex surface shaping

Ordzr of operational steps

o

4
isolated

z
regu.lar

a

regu.lar

regular

J
irregular

z
regular

2

regu.lar

z

regular

4
isolated

3
irregular

State of the edge Micro-Chronologlt

o Remnant of old
- surface shaping

72
splintered

) L

semi-abrupt retouch

1 r
fat retouch

74
irregular denticulation

5 2
terminal thinning

40
striking plat. preparation

2 2

convex surface shaping

J r
fat retouch

7 2
splintered

2 I

fat surface shaping

40
striking plat. preparation

termind thinning

2 l

plane surface shaping

1 r
fat retouch

Contour line

o

4
convex

3
straight

o

4
isolated

z

regular

2

regular

2

still sharp

2

still sharp

2

still sharp

)
blunt

J
blunt

o

2

still sharp

z
still sharp

1
blunt

1
blunt

2

still sharp

Or>O4r

Oz>Or; Oz>Ozz;
Oz>O3

Ozr<U3

Oz>Ozz

O3<Oz;OjrO4

O 3 > O 3 r

O4>O4r>Or;
O3tO4

O4t<O4; U4r>O4r

Ur<U4r; U4>Ur

U4<Uz; Uz>U3;
Uz>Ozz; Uz>Oz

UltO3; UJrU4;
U3<Uz

U4<U3r ;  U3r>O3r

U4.U1; U4>U4r;
U+.04

Oz

Ozr

Ozz

O 1

o l t

O4

04t

Ur

Uz

U3

u l r

U,1

u4t

t
straight

4
convex

3
straight

1

convex

4
convex

1
straight

J
straight

f 1

concave-convex regular

3
blunt

I

sharp

o

o

o



cHAprER i3 Copies of Flakes: Operational Sequences of Foliate Pieces from Buran-Kaya lll Level B-l 245

by thinning on both sides (U3lO3), obviously for
later hafting. Now, a second phase of flat and convex
surface shaping took place (U+lO+), again followed
by some thinning (U3tlO3r), probably in order to
optimize the foliateb dimensions for hafting. Then,
the right edge was intensively used as a scraper. The
same edge underwent heavy reduction and had to be
reshaped several times, which was carried out exclu-

sively on the upper face. Only the last seguence of
repeated edge retouch is preserved (Oz).

At the same time, the left edge was used, but as a
knife. The same edge was retouched on the upper and
lower face.

Throughout the whole reduction process (Figure 13-
6), the pointed tip was also heavily used and splintered
(Ur/Or).

r----l-._

Thinning (secondary)

U31: Preparation for O31
031: Thinning

A
I

- ->

___ )-

___,___),

-''-''-__>

trf-T\

Tool Use
O22: lrregular, fine dentition (upper side)

Retouching
O41: Flat retouch: (upper side)
021: Semi-steep retouch (upper side)

U41: Flat retouch (lower side)
02: Semi-steep retouch (upper side)

Tip Damage
U1: Splintering (lower side, distal)
O1: Splintering (upper side, distal)

SurJace Shaping
U4: Flat surface shaping (lower side, left edge)

04: Convex surface shaping (upper side, left edge)

----_>

_---->

> Thinning
03: Thinning (upper side, basal)

---t-

>

U3: Prepararion for 03 (thinning) (lower side, basal)

Surface Shaping
O0: Convex surface shaping (upper side)

U2: Flat surfuce shaping (lower side)

Figure 13-6- Result of the analysis of operational steps for a foliate scraper. (Level Br-2, square f7, no. r8, depth -2.r7.) Raw

material from RMU 7 (see Kurbjuhn, Chapter r4).

f,ffil-r'
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Initial stage: Triangular foliate

Secondary working edge;
convex contour line;
knife-like use; flat retouch
on upper and lower face

Point, lever-like use
causes splintering

Final stage: Foliate scraper

/

Basal part without any alteration of
contour line or reduction

A = Distance between base and tip of tool, initial stage, before reduction
B = Fraction of distance (A) after reduction, final stage at time of discard
C = Distance between base and point of largest width
D = Largest width

t

Principal working edge,
scraper-l ike use; semi-steep
retouch on upper fuce;
optional reduction by
intensive use

Thinning

E
c

g

t l

_t
KI  Ft
6 l  =

l , '
+ u+

Figure r3-7-Reduction sequence of the principal formal tool from Buran-Kaya lll Level Br. The distances A and B indicate the
beginning and end of the reduction process. Distances C and D both remain constant throughout the whole reduction process.
Values C and D are both identical among all foliate pieces, which belong to the "Triangular Foliate-Foliate Scraper" reduction
sequence, whether they come from initial or final stages.

\.\---_----'--'=

Figure r3-8*The position of the three analyzed pieces from Buran-Kaya lll Level Br within the principal functional concept of
an elongated point.

\trs\
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Conclusions

V/hat is most surprising in the Buran-Kaya III Level
Br assemblage is the foliate pieces that occur as copies
oftheir unifacial fake counterparts (Figure r3-y). Each
rype was produced to be used in the same composite
tools. Unlike other late Middle Paleolithic foliates, the
foliate tools in this analysis occupy the same place
within the functional system as their flake-based
counterParts,

The foliate pieces from the late Middle Paleolithic
Level Br of Buran-Kaya III reflect a single preeminent
functional concept, which was carried out through
both fake production and foliate production: an
elongated triangular point was the principal tool. The
point was hafted, probably in a handle, and it had
a straight right working edge, which was used as a

scraper. Resharpening was only on the upper face,
which led to the quick reduction of the right edge. As
a result, the shape of the tool became more and more
asymmetrical and its contour lines approached that of
an oflaxis convergent scraper (racloir dijete).

The reduction sequence (Figure r3-7), was antici-
pated by the makers of the tool and was carried out
several times in a consistent way. One may conclude
that the reduction sequence followed a specific con-
cept of reduction (ending up with oflaxis scrapers),
which accomplished the concept of production (end-

ing up with elongated points) and the concept of
function (ending up with a right-hand scraper edge)
of the tool.

The three tool examples presented above represent
remnants of the same, superimposed concept of shape.
The first piece is a distal part of the same elongated

rype of point, mirrored by the more complete second
piece. Both mark an initid stage of reduction. The
third piece, a scraper, represents the final stage of the
same reduction sequence (Figure r3-8).

In sum, the Buran-Kaya III Lwel Br assemblage
provides a case study of three interwoven concepts, all
aimed at the same superimposed functional pattern
(Figure r3-9).

---'---_'__---a\
/ Concept of

I proauictio-n t \ Production must fulnll a

| (on flakel \ demand of properties optimal

\ 
for specific consumption

\ , , / \

\ Conceptof n \
\  |  p r o d u c t i o n 2  / \ \

z.)'
\.-.-.----_ 

'- '',,

. / \
Concept of ,(i,, \
reduction .i./',.f, \

i 'r-"-.'\ 1

/---r
\)

\- ./\.-_=-/

1( Mode of consumption
must maintain a
demand of properties
for specific function

Production must fulfill * 
demand

a demand of properties \
o p t i m a l f o r s p e c i f i c f u n c t i o n ' \  

. , , - l - . - . . .

Conceptof \

function

Point/right-
hand scraper

edge with handle

\ -

Figure rl-g-Buran-Kaya lll Level Br. Two concepts of production and one concept of reduction delivered the properties that

were defined by the superimposed concept of function.

demand

l



M

Catalogue of Raw Material Units in Level 81
of Buran-Kaya III

FJa his chaprer provides a detailed accounting of each
I raw material unit (RMU) idendfied in Buran-

Kaya III Level Br of the 1996 excavation sample (see

Uthmeier, Chapters rr and rz). All raw material units
(RMU r-u5) were catalogued in the order of their on-
site transformation section. The catalogue starts with
the summary of single artifacts (Thble r4-r), which
were imported to the site and discarded without being
transformed (classes: Tw, Bw, Nw, or Ei). This is fol-
lowed by descriptions of the individual workpieces
(RMUS), which are presented according to the section
length of their on-site transformation.

The catalogue is arranged in the following order:
(r) Single artifacts of transformation section Tta, Bu,

Nw, Cu, or El (imported object with no transfor-
mation on-site).

(z) 
'Workpieces 

of transformation section TM and
TM/surface (import of a blank and on-site modi-
fication).

(3) 
'\7'orkpieces 

of transformation section Np and Np/
surface (import of a nodule and on-site decortica-
tion).

(4) \?'orkpieces of transformation section Cb (import

of a core and on-site blank production).
(5) V'orkpieces of transformation section Cb/surface

(import of a preform or a big blank and on-sire
production of a bifacial tool).

(6) 
'Workpieces 

of transformation section Nb/surface
(import of a nodule and on-site decortication with
subsequent production of a bifacial tool).

(7) \Torkpieces of transformation section Cm (impon
of a core and on-site blank production followed by

Martin Kurbjuhn

the production of one or more simple tools).
(8) 

'W'orkpieces 
of transformation section Cm/surface

(import of a big blank or preform and on-site
blank production with modification to simple and
bifacial tools).

(9)'Workpieces of transformation section Nrn (import

of a nodule and on-site decortication, core reduc-
tion, and simple tool production).

(ro)'Workpieces of transformation section Nm/surface
(import of a nodule and on-site decortication fol-
lowed by bifacial tool production).

The descriptions for each workpiece contain the
following data:
RMU: number of the raw material unit,
Tiansformation section: class of transformation (Tw,

Cb, etc.),
Number of artifacts: the number of artifacts included

in the workpiece,
'S7'eight 

of artifacts: the weight (in grams) of all arti-
facts from the workpiece,

Flint source: the source of the raw material (primary

secondary),
Shape: the shape ofthe nodule,
Flint color: short description of the color,
Tools: number and rype of tools,
Activity: short description of the on-site activiry.
In addition, there is a graphical representation ofevery
workpiece, displaying the number of each type of ard-
fact class it contains, subdivided by cortical coverage.
The spatial distribution of the artifacts making up the
workpiece is plomed on a simplified plan of the Buran-
Kava III excavations.
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RfuIU Tiansformation section Artifact

scraPer
scraper
scraper
biface
flake
chunk
scraPef
biface
scraPer
scraPer
scraPer
nodule
scraPer
biface
tool tip
scraPer
flake
point
chip
flake
biface
biface
flake
fake
point
scraPer
point
resharpening flake
scraPer
fake
nodule
tool tip
resharpening flake
resharpening fake
core
tool tip
fake
fake
chunk
point
chunk
chip
resharpening flake
chip
tool tip

Number of artihcts

Color

greylblue
greylbeige
grey
gey
greylbeige
dark grey
dark brown/grey
grey
dark grey, patinated
brown, patinated
dark grey
beige
dark grey
gey
Iight grey
light grey
dark brown
light grey
dark grey
dark grey
greylbrown
dark grey
dark brown
dark brown
dark grey
beige
grey
greylbrown
light brown
honey-colored
greylbrown
Iight grey

Srey
light grey
brown/beige
dark grey
dark brown
light brown/beige
light grey
grey
dark grey/brown

sey
light grey
grey/brown
dark grey

Raw material source

not recognizable

primary

not recognizable

not recognizable

primary

primary

primary

not recognizable

primary

primary

not recognizable

primary

not recognizable

primary

not recognizable

not recognizable

primary

secondary

not recognizable

not recognizable

secondary

not recognizable

not recognizable

primary

primary

not recogrizable

not recognizable

not recognizable

not recognizable

not recognizable

secondary

not recognizable

not recognizable

not recognizable

primary

not recognizable

primary

not recognizable

not recognizable

not recognizable

primary

not recognizable

not recognizable

not recognizable

primary

Tesr,s l4-1
RMUs with single artifacts: descriptions, rypes, and spatial disuibution of artifacts

69

7o
7r
7z
/ )
74
7 5
76
77
78
79
8o
8 r
8 z
8 3
84
8 6
87
8 8

9o
9 r
9 2
9 3
9 t
96
97
9 8
o o

roo
I O I

r o 3
ro4
r o t
ro6
r07
r o 8
r09
I I O

I I I

t 1 2

I I J

T T 4

I I '

Tw
Tw
Tw
Tw
Bw
Nw
Tw
Tw
Tw
Tw
Tw
Nw
Tw
Tw
Ei
Tw
Bw
Tw
Bw
Bw
Tw
Tw
Bw
Bw
Tw
Tw
Tw
-Ll

Tw
Bw
No
Ei
Ei
Ei
Cw
Ei
Bw
Bw
Bw
Tw
Bw
Bw
Ei
Bw
E,I

resharpening flake

ch iP

flake

blade

core trimming element

isolated tool t ip

simple tool

bifacial tool

nodule

core

chunk

lveight (g)

r 8

45
2 l

r 3
8

r 6

I 2

I O

I 2

J

r 9
t

I I

a

I

7
t
z
t
)

t z

1
,
1
t

r 8
2

2

24

8
I I

2

2

I O

2

z

t
I

z

I

I

I

I

I

f

.l

E

X
il no cortex
ffi partial cortex
I cortex 5 6 7 a 9 1 0 1 1 ' 1 2
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Test-el4-2

Numerical order and page numbers for workpieces. Descriptions of individud workpieces are arranged in the catalogue ac-

cording to their transformation section length, as noted above.

Vorkpiece Page

RMU 0l ztj
RMU 02 266
RMU 03 266
RMU 04 267
RMU 05 zjg
RMU 06 zt8
RMU 07 ztr
RMU 08 267
RMU 09 zt9
RMU l0 267
RMU l1 268
RMU 12 268
RMU 13 zt9
RMU 14 268
RMU 15 2j4
RMU 16 269
RMU l7 269
RMU 18 269
RMU 19 z7o
RMU 20 266
RMU 2l /7o
RMU 22 zjg
RMU 23 zj4
RNIV 24 z6o
RMU 25 z7o
RMU 26 zjj
RMU 27 z6o
RMU 28 z6o
RMU 29 z6t
RMU 30 2tz
RMU 31 z6t
RMU 32 ztj
RMU 33 zj6
RMU 34 z6t
RMU 35 zs7

\Y'orkpiece Page

RMU 36 zS7
RMU 37 z6z
RMU 38 zj6
RMU 39 2t7
RMU 40 z7r
RMU 41 z6z
RMU 43 z6z
RMU 45 :7r
RMU 46 z7r
RMU 47 261
RMU 48 27/
RMU 49 z7z
RMU 50 z7z
RMU 51 273
RMU 52 z6j
RMU 53 z7j
RMU 54 263
RMU 55 z7j
RMU 56 264
RMU 57 zt6
RMU 58 zt1
RMU 59 264
RMU 60 264
RMU 61 26t
RMU 62 zj3
RMU 63 274
RMU 64 274
RMU 65 ztz
RMU 66 zr4
RMU 67 2sj
RMU 68 z6t
RMU 85 265
RMU 89 z5z
RMU 94 zj9

RIUIU 07
Tiansformation section: TM

Nodule form: Not recognizable

Tools: r bifacial tool

Activiry: Import of a bifacial tool n Resharpening.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

Flint source:
'Weight 

of artifacts:

Not recognizable

f i g

Number of artifacts: z
Flint color: Grey
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RIUTU 89
Tiansformation section: TM
Nodule form:

Tools: r scraper

Not recogrizable

Activity: Import of a scraper n Resharpening.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 30
Tiansformation section: TM/surface
Nodule form:

Nodule form:

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

Flint source: Not recognizable
Veight of artifacts: ro g

Number of artifacts: 2
Flint color: Light grey

I

A

E

X

Number of artifacts: 2
Flint color: Black

f

T

D

X

Flint source:
W'eight of artifacts:

Primary
_ T bNot recognizable

Tools: r bifacial point

Activity: Import of a bifacial point o Thinning of the tool.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

l

E

)K

ruTU 65
tansformation secdon: TM/surface Number of artifacts: 6

Flint color: Grey, partly patinatedNot recognizable

Tools: No tools

Activity: Import ofa bifacial tool or preform u Tool use u Resharpening, Secondary blank production (Tool used as a core) u Export of

Flint source: Not recognizable
'Weight 

of artifacts: 2r g

il no corex

ffi partial cortex

I cortex
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R]UTU O1
Tlansformation section: Np

Nodule form: Round

Flint source: Primary

V'eight of anifacts: 66 g

Number of artifacts: 7
Flint color: Light beige, white speckled

Number of artifacts:
Flint color:

Number of artifacts: 2

Flint color: Grey, white speckled

I

.[
E

x

Tools: No tools

Activity: Import of a nodule , Deconication u Export of the preform/core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

RA/IU 62
Tiansformation section: Np
Nodule form: Flat

Tools: No tools

Activiry: Impon of a nodule ,

Flint source: Primary
'Weight 

of anifacts: 17 g

Deconication , Fxpon of the preform/core.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chun k

R-NTU 67
Tiansformation section: Np
Nodule form: Flat

Tools: No tools

Flint source: Primary
lVeight of artifacts: zr g

Activity: Import of a nodule , Decortication u Export of the preform/core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

)
Dark grey

f

A

E

X



Activiry: Import of a nodule o Decortication > Preform production.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

RIUTU 23
Tiansformation secdon:
Nodule form:

Tools: No tools
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R]UTU 15
Tiansformation section: Np/surface
Nodule form: Flat

Tools: No tools

Flint source: Secondary
Veight of artifacts: 4r g

Flint source: Not recognizable
Veight of artifac$: 9 g

Number of artifacts: rr
Flint color: Light beige/grey

Number of artifacts: 4
Flint color: Dark grey, white, grey speckled

f

n
E

X

Number of artifacts: 6

Flint color: Grey

f

n
E

X

Cb
Not recognizable

Activiry: Import of a big fake , Flake used as a core (Kombewa) > Expon of the core.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 66
Tiansformation secdon:
Nodule form:

Tools: No tools

Cb
Round

Flint source:
\?'eight of artifacts:

Primary

3 4 9

Activiqy: Import ofa core u Blank production , Export ofthe core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk
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Flint source: Not recognizable Number of artifacts:

\feight ofartifacts: 14 g Flint color:
1
Grey

RIUIU 26
Tiansformation section: Cb/surface

Nodule form: Not recognizable

Tools: No tools

Activiry: Import ofa preform n Bifacial tool production > Export ofthe bifacial tool.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R ltu 58
Tiansformation section: Cb/surface

Nodule form: Flat
Flint source: Primary
'Weight 

of arifacts: z7 g

f

n
E

)K

Number of artifacts:
Flint color:

f

,1

E

X

Number of artifacts: z

Flint color: Dark brown

1

Dark grey

Tools: No tools

Activity: Import of a blank or preform o Bifacial tool production u Export of the bifacial tool.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

RAIIU 32
Tiansformation section: Nb/surface

Nodule form: Plaquette

Tools: No tools

Flint source: Secondary
'W'eight 

of arifrcts: 7 g

Activiry: Import of a nodule , Decortication u Preform producrion , Export of the preform.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chun k

t '

,l

ti

X
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R ltu 38
Tiansformation section: Nb/surface
Nodule form: Flat

Flint source: Primary
Veight of artifacts: rr g

Number of artifacts:
Flint color:

f

A

E

)K

Number of artifacts: 8

Flint color: Beige

Number of artifacts: 5
Flint color: Dark grey/black

(r tool is not shown on plan)

t
Grey

Tools: No tools

Activiry: Import of a nodule , Decortication , Preform production , Export of the preform.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 57
Tlansformation section: Nb/surface
Nodule form: Flat

Tools: No tools

Flint source: Primary
\feight ofartifacts: 45 g

Activiry: Import of a nodule u Decortication , Preform production u Export of the preform.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 33
Tiansformation section:
Nodule form:

Tools: 4 scrapers

Flint source: Primary
V'eight of artifacts: Jo g

Activiry: Import ofa core , Blank production u Tool production u Export ofthe core.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

Cm
Flat

ilfl no cotet
ffi partial cortex
I cottex



R]UTU 35
Tiansformation section: Cm

Nodule form:

Tools: r scraper
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Flint source: Primary Number of artifacts: z
Flint color: Grey/brownNot recognizable

'N?'eight 
of artifacts: ri g

Activity: lmport of a core , Blank production o Tool production > Export of the core.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 36
Tiansformation section: Cm
Nodule form: Flat

Tools: r point

Activiry: Import of a core ,

Flint source: Primary Number of artifacts: 6

Flint color: Light greyVeight of artifacts: ,8 g

Blank production , Tool producdon > Export ofthe core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

.q

E

X

RIUIU 39
Tiansformation section: Cm

Nodule form:
Flint source: Not recognizable Number of artifacts:
\Weight ofartifacts: 16 g Flint color:

4
GreyNot recognizable

Tools: 2 scrapers, r tool tip

Activiry: Import ofa core , Blank production , Tool production u Tool use, Export ofthe core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

JI

E

X



Tools: J scrapers

Activiry: Import ofa core , Blank producdon , Tool production , Expon ofthe core.

(Maybe there was no tool production on-site (flakes & chips are missing) and the 3 scrapers were dl imponed.)

resharpening flake
chip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 05
Tiansformation section: Cm/surface
Nodule form: Flat
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rutu 94
Tiansformation section: Cm
Nodule form: Not recognizable

Nodule form: Round

Flint source: Not recognizable Number of artifacts: 3'lfeight 
of ardfacts: z9 g Flint color: Grey

f

,[
E

X

Tools: r scraper, r notched tool, r bifacial tool (fragment)

Activiry: Import of a blank or preform , Bihcial tool production n Simple tool production o Tool use o Resharpening u Damage of the
bifacial tool.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifucial tool

nodule
core

chunk

Ril/IU 06
Tiansformation section: Cm/surface

Flint source: Secondary'Weight 
of artifacts: 3z g

Number of artifacts: ro
Flint color: Dark brown

Number of artifacts: zg

Flint color: Brown
Flint source: Secondary
\?'eight of artifactsi 3z g

Tools: 2 scrapers, z simple tools (undefined), 5 tool tips

Activity: Import of a blank or preform u Bifacial tool production u Simple tool production , Tool use , Secondary blank production.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

D no corex

M parrial cortex

I cortex
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Ril/lu 09
tansformation section: Cm/surface
Nodule form: Flat

Tools: r bifacial point

Flint source: Primary
\?'eight of artifacts: 88 g

Activiry: Impon ofcore ,, Bifacial tool production , r flake (bifacial by-product) used as a core.

l

Itrw

Number of artifacts:

Flint color:
4
Dark brown

resharpening flake
chiP
flake

blade

core trimming element
isolated tool tip

simple tool
bifacial tool

nodule
core

chunk

RA,TU 13
Tiansformation secdon: Cm/surface
Nodule form: Plaquette

Tools: 4 points

Activity: Import of a blank or preform >
age ofthe bifacial tool.

E no cortex

W partial corex

I corex

f

,1

E

X

Flint source: Primary Number of artifacts: z5
Flint color: Brown'lTeight 

of artifacts: uz g

Bifacial tool production , Simple tool production from bifacial by-products u Tool use > Dam-

resharpening flake
chiP
flake

blade

core trimming element
isolated tool tip

simple tool
bifacial tool

nodule
core

chunk

R]UTU 22
Tiansformation section: Cm/surface

Nodule form; Round

resharpening flake
chiP
flake

blade

core trimming element
isolated tool t ip

simple tool
bifacial tool

nodule
core

chunk

f

A

E

X

Number of artifacts: 9
Flint color: Dark grey

Flint source: Secondary

\Teight ofartifacts: 3o g

H no cortex

W patial conet

I cortex

Tools: z scrapers, r bifacial tool tip

Activiry: Import ofa bifacial tool , Tool use , Resharpening, Broken tool used as core ' Simple tool production , Export ofthe core.

f

_1

E

X
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R ,lU 24
Tiansformationsection: Cm/surface
Nodule form: Not recognizable

Tools: r bifacial tool

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RAIIU 28
Tiansformation section: Cm/surface
Nodule form: Flat

Tools: 2 scrapers, r bifacial tool

Flint source: Not recognizable
\Teight ofartifacts: 28 g

Flint source: Primary
Weight of artifacts: tj g

Number of artifacts: z)
Flint color: Light grey, patinated

I

A

E

x

Number of artifacts:
Flint color:

Number of artifacts:
FIint color:

6
Light grey

Activity: Import of a big fake >, Bifacial tool production.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

WTU 27
Tiansformation section: Cm/surface Flint source: Primary

Nodule form: Flat STeight of artifacts: 9z g

Tools: 7 points, 2 scrapers, r bifacial tool tip

Activiry: Import ofa blank or preform > Bifacial tool production > Simple tool production from bifacial by-products , Tool use o Re-
sharpening u Export ofthe bifacial tool.

r4
Grey

Activiry: Impon of a blank or preform u Bifacial tool production u Simple tool production from bifacial by-products , Tool use o Re-
sharpening.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk
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Activiry: Impon of a preform n Bifacial tool production.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 31
Tlansformation section: Cm/surface
Nodule form: Flar

Tools: r scraper

R ,IU 29
Tiansformation section: Cm/surface
Nodule form: Not recognizable

Tools: r bifacial tool

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

Flint source: Primary
W'eight of artifacts: Jo g

Flint source: Primary
'\Teight 

ofartifacts: rr g

Number of artifacts: 8

Flint color: Dark brown

Number of artifacts: 2

Flint color: Dark grey

f

l1

E

X

l-

A

E

x

Activiry: Impon of a preform u Bifacial tool production r Simple tool production , Tool use o Resharpening of the bifacial tool , Export
ofthe bifacial tool.

Eil no cortex
M partial corter
I cortex

I

.q

E

)K

RIUIU 34
Tiansformation secrion: Cm/surface Flint source: Primary Number of artifacts: 4
Nodule form: Not recognizable 

'Weight 
of artifacts: rJ g Flint color: Grey/brown

Tools: r scraper

Activiry: Import of a blank or preform ,' Bifacial tool production u Simple tool production from bifacial by-products u Export of the
bihcid tool.

resharpening flake
ch ip
flake

blade
trimming element

isolated tool tip
simple tool
bifucial tool

nodule
core

chunk
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R]UTU 37
Tiansformation section: Cm/surface
Nodule form: Flar

Tools: r scraper

Activiry: Import of a blank or preform ,
bifacial tool.

Flint source: Primarv

Veight of artifacts: 7 g

Number of ardfacts: z
Flint color: Grey/brown

Bifacial tool production , Simple tool production from bifacial by-products , Export of the

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RMU 41
Tiansformation section: Cm/surface Flint source: Primary

V'eight of artifacts: t8 g

f

I

E

X

Number of artifacts: 16
Flint color: Light greyNodule form: Not recognizable

Tools: r point, 2 scrapers, r denticulate, z undefined tool tips

Activiry: Import of a preform > Bifacial tool production u Simple tool production from bifacial by-products , Tool use > Resharpening r
Export ofthe bifacial tool.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 43
Tiansformation section: Cm/surface
Nodule form: Not recognizable

Number of artifacts: 9
Flint color: Light grey/brown

Tools: 2 scrapers, z bifacial tools

Activiry: Import ofa preform n Bifacial tool production , Simple tool production from bifacial by-products , secondary bifacial tool
production, Fxport ofthe initial bifacial tool.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

Flint source: Secondary
'Weight 

of artifacts: ,t g

f

I

E

X

s  6  7  a  9  r 0  1 1  1 2
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Rivtu 47
Tiansformation secdon: Cm/surface

Nodule form: Flat

Flint source: Secondary

Veight of anifacts: 86 g

Number of artifacts: r5
Flint color: Grey/blue

Number of artifacts: 8

Flint color: Black

Tools: 2 scrapers, z tool tips (including r from a point)

Activity: Impon of a blank or preform o Bifacial tool production , Simple tool production from bifacial by-products > Tool use > Sec-

ondary blank production (broken bifacial used as a core).
(r unlabeled fake is not shown on plan.)

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

n
E

X

RIUTU 52
Tiansformation section: Cm/surface
Nodule form: Round

Tools: 2 scrapers, r bifacid (used up)

Activity: Import of a blank or preform ,
sharpening.

Flint source: Primary
\Teight ofanifacts: 39 g

Bifacial tool production, Simple tool production from bifacial by-products o Tool use n Re-

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIU|U 54
Tiansformation section :
Nodule form:

Tools: No tools

Cm/surface
Not recognizable

Flint source: Primary
W'eight of artifacts: 2r g

il no cortex

N partial cortex

I cortex

Number of artifacts:

Flint color:
9
Dark grey

Activiry: Import of a blank or preform ,, Bifacial tool production , Tool use , Resharpening , Export of the bifacial tool.

(r fake is not shown on plan.)

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
1

core i
chunk j



Activiry: Import of a blank or preform r Bifacial tool production o Simple tool production from bifacial by-products , Tool use o Re-
sharpening n Export ofthe bifacid tool.
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RA,IU 56
Tiansformation section: Cm/surface
Nodule form: Round

Tools: 2 scrapers

resharpening flake
chip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 59
Tiansformation section: Cm/surface

Nodule form: Flat

Tools: r point, 2 scrapers, r bifacial tool

Nodule form:

Flint source: Secondary
\C'eight of artifac$i 26 g

Number of artifacts: 8
Flint color: Grey

I

!

E

)K

Number of artifacts: rr
Flint color: Grey/black

Number of artifacts: t
Flint color: Grey/brown

Flint source: Secondary
\Veight of artifac$: j7 g

Activity: Import of a blank or preform " Bifacial tool production n Simple tool production from bifacial by-products o Tool use , Re-
sharpening.

(Bifacial tool is unlabeled and not shown on plan.)

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R ,lU 60
Tiansformation section: Cm/surface Flint source: Secondarv

'\Teight 
ofartifacts: 12 gFlat

Tools: 2 tool tips (undefined)

Activiry: Import of an initial retouched nodule , Bifacial tool production, Simple tool production from bifacial by'products u Tool use
, Export of the bifacial tool or preform.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

.q

E

)K

E no corrcx

ffi partial cortex

I cortex

il no corex
NSI partial cortex
I cortex
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Nodule form: Not recognizable

Flint source: Secondary
'\?'eight 

of artifacts: r7 g

Tools: r bifacial tool tip

Activiry: Import of a blank or preform o Bifacial tool production , Tool use n Export of the bifacial tool.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R ,tU 68
Tiansformation section: Cm/surface

RA,IU 61
Tlansformation section: Cm/surface

Nodule form:

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

Flint source: Not recoqnizable
'Weight 

of artifacts: 3r

Flint source: Not recognizable

Not recognizable
'Weight 

of artifacts: ro g

Number of artifacts: 4
Flint color: Grev/brown

Number of artifacts: 3
Flint color: Grey, light grey patinated

I

.q

E

X

Number of artifacts: z

Flint color: Dark grey, white patinated

I

J

E

X

Nodule form: Not recognizable

Tools: 2 scrapers, r bifacial tool

Activity: Impon of a blank or preform >, Bifacial tool production , Simple tool production from bifacial by-products.

(Because fakes and chips are absent, maybe all tools were imported to the site.)

resharpening flake
chip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 85
Tlansformation section: Cm/surface

Tools: r scraper, r bifacial point

Activity: Import of a blank or preform ,' Bifacial tool production u Simple tool production from bifacial by-products u Tool use , Ex-
oort ofthe bifacid tool.
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RMU 20
Tiansformation section: Nm Flint source: Secondary Number of artifacts: j

Nodule form: Not recognizable 
'Weight 

of artifacts: 3r g Flint color: Dark grey, white patinated

Tools: r scraper, r tool tip (undefined)

Activiry: Import of a nodule u Decortication > Initial blank production u Tool production , Export of the core.

0 5

il-
f**p
1

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 02
Tiansformation section: Nm/surface

Nodule form: Flat

ffi no corex
ffi partial cortex
I cottet

Flint source: Secondary
'Weighr 

of artifacts: rto g

Number of artifacts:
Flint color:

J9
Light grey

Tools: 5 points, j scrapers, z fragments from simple tools (unde6ned), z tool tips (undefined)

Activiry: Import of a nodule o Decorticarion u Bifacial tool production u Simple tool producrion from bifacial by-products , Tool use ,

Resharpening n Export ofthe bifacial tool.

resharpening flake
chip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 03
Tiansformation secrion: Nm/surface Flint source: Primary Number of artifacts: 26
Nodu.le form: Flat 

'Weight 
of artifacts: rr9 g Flint color: Grey

Tools: 3 points,6scrapers, r bifacia.l tool, z tool tips (rfromasimpletool, rfromabifacial tool)

Acriviry: Import of a nodule n Decortication u Bifacial tool production , Simple tool production from bifacial by-products , Tool use ,

Resharpening.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk
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RIU|U 04
Tiansformation section: Nm/surface Flint source: Primary Number of artifacts: 34
Nodule form: Round Weight of anifacts: zr8 g Flint color: Dark grey, brownish

Tools: 4 scrapers, 3 bifacial tools, 4 tool tips (r from a simple tool, 3 from bifacial tools)

Activiry: Import of a nodule , Deconication > Bifacial tool production o Simple tool production from bifacial by-products , Tool use ,

Resharpening n Broken biface used as a core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
5imple tool
bifacial tool

nodule
core

chunk

Ril,tu 08
Tiansformation section: Nm/surface Flint source: Primary Number of artifacts: 23

Nodule form: Flat \?'eight of artifacts: n5 g Flint color: Grey/brown

Tools: r point, i scraPers, z fragments ofr bifacid tool

Activiry: Import of a nodule u Decortication u Bifacial tool production , Simple tool production from bifacial by-products u Tool use n

Resharpening.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R,IVTU 10
Tiansformation secrion: Nm/surface Flint source: Secondary Number of artifacts: 2r

Nodule form: Round Weight of artifacts: n4 g Flint color: Grey

Tools: 4 scrapers, r bifacial tool, z tool tiPs (bifacial)

Activiry: Import of a nodule > Decortication , Bifacial tool production n Simple tool production from bifacial by-products , Tool use ,

Resharpening.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

il no cortex

ffi partial cortex

I cortex

I

!

E

XI

E
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RAIIU 11
Tiansformation section: Nm/surface
Nodule form: Round

Tools: r tool tip (undefined)

Flint source: Secondary'Weight 
of artifacts: 8o g

Number of artifacts: 19
Flint color: Grev, brownish

Number of artifacts: 7
Flint color: Grey, partial white patinated

Activiry: Import of a nodule u Decortication >' Bifacial tool production > Simple tool production from bifacial by-products o Tool use u
Secondary blank production.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RA,IU 12
Tiansformation secdon: Nm/surface Flint source: Secondary Number of artifacts: zz

Flint color: Grey/brownNodule form: Flat \Teight of artifacts: ro6 g

Tools: r point, 2 scrapers, z bifacial tools, 3 tool tips from simple tools

Activiry: Import of a nodule n Decortication > Bifacial tool production > Simple tool production from bifacid by-products o Tool use u
Resharpening, Broken bifacial tool used as a core.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

f

,4

E

X

RLltU 14
Tiansformation section: Nm/surface
Nodule form: Flar

Tools: r scraper

Flint source: Seconqary
'W'eight 

of artifacts: 34 g

Activiry: Import of a nodule o Decortication > Bifacial tool production u Simple tool production from bifacial by-products o Tool use ,
Resharpening, Export ofthe bifacial tool.

resharpening flake
chip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

f

JI

E

X
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Number of artifacts: j9

Flint color: Light grey, white patinated
Flint source: Secondary
\Veighr of anifac$i rz7 g

Tools: r point, 3 scrapers, r tool tip (from simple tool)

Activity: Impon of a nodule, Deconication > Bifacial tool production , Simple tool production from bifacial by-products u Tool use ,
Resharpening, Export ofthe bifacial tool.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 17
Tiansformation section: Nm/surhce
Nodule form: Flat

Flint source: Secondary Number of artifacts: 6
Flint color:

Ril/lu 16
Tlansformation section: Nm/surface
Nodule form: Flat

core trimming element
isolated tool tip

simple tool

Veight of artifacts: ,r g Grey/beige

Tools: 2 scrapers

Activiry: Import of a nodule , Deconication o Bifacial tool production , Simple tool production from bifacial by'products , Tool use ,
Resharpening u Export ofthe bifacial tool.

resharpening flake
ch iP
flake

blade

R]UTU 18
tansformation section: Nm/surface

Nodule form: Flar

core trimming element
isolated tool t ip

simple tool

E no cortex

W parrial corcex

I corex

Flint source: Primary
'Weight 

of artifacrs: rrt g

il no cortex

ffi partial cortex

I cortex

f

n
E

x

Number of artifacts: rs

Flint color: Brown, light grey patinated

f

I

E

X

Tools: r scraper

Activiry: Import of a nodule u Decortication , Bifacial tool production , Simple tool production from bifacial by-products u Tool use n
Demolition of the bifacial tool.

resharpening flake
ch iP
flake

blade

bitucial tooll
nodule]

core

chunkffi

bifacial tool I
nodule 

J
core l

chtnkffi
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RIUIU 19
Tiansformation section: Nm/surface Flint source: Secondary Number of artifacts: 19
Nodule form: Round \Teight of ardfacts: 94 g Flint color: Dark grey

Tools: zpoints,3scrapers

Activiry: Import of a nodule u Decortication , Bifacial tool production o Simple tool production from bifacial by-products o Tool use o

Resharpening u Preform fragments used as cores for secondary blank production.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUrU 21
Tiansformation section: Nm/surface Flint source: Secondary
Nodule form: Flat W'eight of artifacts: r48 g

Tools: 5 points, 4 scrapers, 3 bifacid tools (including preform fragments)

Number of artifacts: 20

Flint color: Light grey

Activiry: Import of a nodule o Decorticadon u Bi6cial tool production o Simple tool producdon from bifacial by-products , Tool use u

Secondary blank producdon.

resharpening flake
chip
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RIUIU 25
Tiansformation section: Nm/surface Flint source: Secondary
Nodule form: Flat W'eight of artifacts: r98 g

Tools: 3 points, t scrapers, 4 bifacial tools

Number of artifacts: 4,
Flint color: Grey

Activiry: Import of a nodule , Decortication u Bifacial tool production , Simple tool production from bifacial by-products u Tool use u

Resharpening u Preform fragment and a fake used as cores for secondary blank production.

resharpening flake
chiP
flake

blade
core trimning element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk
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Not recognizable

Tools: 9 scrapers, z bifacial tools

Activity: Import of a nodule n Decortication o Bifacial tool production u Simple tool production from bifacial by-products o Tool use u

Resharpening.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

R]UIU 45
Tiansformadonsection: Nm/surface

R]UTU 40
Tiansformation section: Nm/surface

Nodule form:

Nodule form: Round

resharpening flake
chrP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chun k

Flint source: Primary
lVeight ofartifacts: rrt g

Flint source: Primary

\Teight ofanifacts: rrr g

Flint source: Primary
'Weight 

of artifacts: 7t g

Number of artifacts: 26

Flint color: Black

Number of artifacts: rt
Flint color: Beige/grey

Number of artifacts: zo

Flint color: Beige/grey

f

.q

E

X

Tools: r scrapet z bifacial tools, r tool tip (bifacial)

Activiry: Import of a nodule o Deconication , Bifacial tool production , Tool use , Secondary blank production o Simple tool produc-
tion.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RA,TU 46
Tiansformation section: Nm/surface

Nodule form: Flat

f

I

E

X

Tools: r point, r scraper, r bifacial tool, r tool tip (bifacial)

Activiry: Import of a nodule o Decortication ' Bifacial tool production u Simple tool production from bifacial by-products u Tool use u

Resharpening.

il no cortex

M partial correx

I cortex

5 6 7 a 9 1 0 1 1 t 2



Tools: 2 scrapers, 3 fragments from simple tools

Activiqy: Import of a nodule , Decorticadon ,' Bifacial tool production u Simple tool production from bifacial by-products , Tool use u
Resharpening > Export of the bifacid tool.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 49
Tiansformation section: Nm/surface
Nodule form: Not recognizable

Tools: r scraper

272 Martin Kurbiuhn

R ,lU 48
tansformationsection: Nm/surface
Nodule form: FIat

Nodule form:

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

Flint source: Secondary
\feight ofartifacts: 48 g

Number of artifacts: 19
Flint color: Light beigs

Number of artifacts: 4
Flint color: Brown/honey colored

f

,c
E

)K

I

A

E

X

Activity: Import of a nodule o Decortication , Bifacial tool production > Simple tool production from bifacid by-products , Export of
the bifacial tool.

resharpening flake
ch ip
flake

blade
core trimming element

isolated tool t ip
simple tool
bifacial tool

nodule
core

chunk

R]UTU 50
Tiansformation secdon: Nm/surface

Flint source: Primary
V'eight of artifacts: 12 g

Flint source: Primary
'Weight 

of artifacts: 59 g

f

.q

E

X

Plaquette
Number of artifacts: r3
Flint color: Dark brown

Tools: r point,2 scrapers

Activity: Import of a nodule , Decortication u Bifacial tool production u Simple tool production from bifacial by-products u Tool use ,
Export ofthe bifacial tool.

I no cortex

ffi partial cortex

I cortex
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Plaquette

Tools: r scraper, r tool tip (simple tool)

Activity: Impon of a nodule , Deconication ' Bifacial tool production o Simple tool production from bifacial by-products o Tool use ,

Resharpening, Export ofthe bifacid tool.

RI/IU 51
tansformation section: Nm/surface

Nodule form:

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

RA,IU 53
Tiansformation section: Nm/surface

Nodule form:

Flint source: Secondary
\i?'eight ofartifacts: 38 g

il no cortex

W parcial corcex

I corex

Flint source: Secondary
'Weight 

of anifacts: r7 g

Number of artifacts: rr

Flint color: Light grey

f

,q

E

X

Number of artifacts: 9
Flint color: Grey

Number of artifacts: 9
Flint color: Brown

f

.l

E

X

Plaquette

Tools: r denticulate

Activity: Import of a nodule , Deconication u Bifacial tool production , Simple tool Producdon from bifacial by-products , Tool use ,

Resharpening, Export ofthe bifacid tool.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool rip
simple tool
bifacial tool

nodule
core

chunk

RI/IU 55
Tiansformation secdon: Nm/surface

Nodule form: Plaquette

Tools: r scraper

Flint source: Secondary
'Weight 

of artifactsi z6 g

Activiry: Import of a nodule, Decorticarion u Bifacial tool production ' Simple tool production from bifacial by-products u Tool use u

Exoort ofthe bifacial tool.

resharpening flake 
]

c n r P L
ftake fli

blade
crimmine elementl

isolarJ tool t ip Tl
simole toot [- l
bifacial tool]-

nodule 
]

core ]
chun k

f: no cortex

ffi partial cortex

I cortex
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RA,IU 63
Tiansformation section: Nm/surface

Nodule form:

RA/IU 64
Tiansformation section: Nm/surface

Nodu.le form: Flat

Flint source: Primary
'\feight 

ofartifacts: 3o g

Flint source: Primary
'W'eight 

of artifacts: 78 g

Number of artifacts: 14

Flint color: BeigePlaquette

Tools: rpoint,rscraper

Activiry: Import of a nodule o Decortication , Bifacial tool production > Simple tool production from bifacial by-products o Tool use
Export of the bifacid tool.

resharpening flake
ch iP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

Number of artifacts: rs
Flint color: Dark grey, some artifacts blue/

grey Parinared

Tools: 2 scrapers, r tool tip (from simple tool)

Activiry: Imporr of a nodule , Decortication u Bifacial tool production , Simple tool production from bifacial by-products , Tool use ,

Resharpening n Export ofthe bifacial tool.

resharpening flake
chiP
flake

blade
core trimming element

isolated tool tip
simple tool
bifacial tool

nodule
core

chunk

I

T

E

X



Part II:
Karabi Tamchin
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The Site of Karabi Tamchin: Introduction

Alexander I. Yeutushenko, Ariane Burke, d" C. Reid Ferring

-fh. sire of Karabi tmchin is a recently discovered,
I stratified Middle Paieolithic localiry situated

in the Crimean highlands. Its location provides an
unusual opportuniry for the investigation of Middle
Paleolithic human adaptation to highland conditions
in Crimea, as well as the effects on technology and

rypology by the absence of good-quality lithic raw
material.

The Crimean Mountains extend for about r8o km
along the southern tip of the peninsula, from Sevas-
topol to Feodosia. The Mountain Massif consists of
three parallel ridges (Main, Internal, and External)
running in a northeasterly direction. Each ridge ter-
minates abruptly towards the south in a series of cliffs
or steep escarpments and slopes away gently towards
the north. Formed of Tiiassic and Jurassic limestone,
the Main Ridge is the highest, reaching heights of up
to rtoo meters above mean sea level (msl). The Main
Ridge dominates the southern coastline, its limestone
cliffs forming a dramatic headland. Several highland
plateaus, caJled Yailas, Turkic for "summer pastures,"
lie along the Main fudge at elevations ranging from

7oo to rooo m msl. The Main Ridge is bordered
on the northwest by the Internal Ridge, which lies
between 4oo and too m msl, followed by the Exter-
nal Ridge, which ranges from zoo to Joo m msl. The
Internal and External Mountain ridges form typical
cuestas, their Cretaceous and/or Paleogene (Eocene)

limestone bases incised by river valleys. The rivers
take their source in the mountains and run north
towards the plains before bifurcating either west or
east, depending upon where they lie relative to the

nummulitic crest on which the ciry of Simferopol is
built.

The history of investigation of the Crimean Paleo-
Iithic goes back over a century. Today, several dozen
Middle Paleolithic locations are known (Kolosov et al.
1993). Most are located in the foothills of the Internal
and External Ridges of the Crimean Mountains, and
are associated with good fint sources, predictable
water supplies, numerous natural rockshelters, and
temperate climatic conditions. In the past, only a few
roclshelter localities and several open-air find-spots
were known in the highlands of the Main Ridge. Aside
from Karabi Thmchin, there is only a single highland
site, Adji-Koba Cave, containing Paleolithic artifacts
in mixed stratigraphic context. All other known
highland locations are open air find-spots near the
meteorological station on Karabi Yaila, and on the Yal-
tinskaya Yaila (Kolosov et al. 1993). The distribution of
known Middle Paleolithic sites is explainable on the
one hand by a relative lack of archeological research
in the highlands compared to other areas, and on the
other hand, by an absence of good raw materials for
stone rool production. In addition, climatic conditions
in highland regions of the Main Ridge are more severe
than along the Internal or External Ridges: summer
is shorter, and winter is longer and harsher, accompa-
nied by strong winds and snowstorms. Although the
Main Ridge gets the most rainfall in Crimea, most
of the local streams and springs become dry by the
middle of the summer. These factors will likely have
affected the manner in which highland regions were
exploited during prehistoric t imes.
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Setting and

The site of Karabi Thmchin is situated at an elevation
of about 74o meters msl, on the northwest edge of
Karabi Yaila, the largest plateau of the Main Ridge
of the Crimean Mountains. The site is located at
the foot of the limestone escarpment that forms the
edge of the plateau, above the wooded, steep slope
of the deep Audjikli Ravine, at the bottom of which
flows Thmchin Creek. This creek fows into the shal-
low Suat River, which is the eastern tributary of the
Burulcha River.

The geological context of the site is linked with the
local foothills of Upper Jurassic (J3) limestone that
have been intensively eroded by karstic activity. There
are more than rwo hundred caves, grottos, funnels,
gaps, and others karstic formations within the Karabi
Plateau (Dublyansky and Lomaev r98o). Several
relatively deep karstic caves are situated in the same
abrupt limesrone cliff not far from Karabi Tamchin.
One of these, the famous AdjiKoba Cave, is located
only 7o m to the southeast of Karabi Tamchin.

Karabi Thmchin was discovered during the summer
of ry96 by A.I. Yevtushenko and V. P. Chabai in a big,
semi-circular futing opening to the southwest. The
surface of this area (r8 m x 6 m) was covered by huge
limestone slabs and blocks, which were interpreted as
the remains of a destroyed rockshelter chamber, and
the densiry ofstones suggested a collapsed roof.

A tesr pir was dug at the edge of the discovered
area. The deposits consisted of a sequence of loamy
sediments, enriched by plate and angular gravel.
These sedimenrs were subdivided into five lithologi-

Excavations

cal strata. Four horizons of Middle Paleolithic flint
artiftcts and faunal remains were also recognized
in the test pit. The upper horizons of the sequence
were partially disturbed and contain few diagnostic
artiacts.

Based on the initial test results, excavations were
continued from 1999 through zoor during summer
field seasons. The main excavation area, of about z7
m', was made in the central part of the site, in order
to discover both the whole suatigraphic sequence,
as well as a full sequence of prehistoric occupations
(Figure ry-r).

Since the archeological materials were in relatively
soft sediments, the method of excavation followed
that used during previous investigations at western
Crimean Paieolithic sites (Chabai ry98b.ry7-r8r; Yev-
tushenko ry98azz8o).

Heavily brecciated sediments were broken up prior
to excavation using electric jackhammers. A one
square meter, alphanumeric grid system was placed
over the whole site area and excavations were carried
out within these units. Elevation measurements used
a single datum. The artifacts and bone from each level
were mapped at a scale of r:ro, using a conventional
sign system (rypology ofartifacts, bones, teeth, etc.).
Elevations were recorded for the most important
finds in each level ofeach square (tools, fakes, blades,
large bones, special samples, etc.) on the maps. All
excavated sediments were sieved through nested y
mm and r.t mm screens. Samples for dating were
selected from each undisrurbed archeological level.
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Figure r5-r-Plan of excavated area at Karabi Tamchin: r-bedrock with karstic flutings; z-main excavation area; 3-sondages.



Karabi Thmchin preserves a sedimentary record of
rockshelter evolution, beginning with erosion/weath-
ering of the initial shelter into the bedrock cliff. The
bedrock is a thickly bedded, hard, micritic limestone,
which strikes roughly north-south, and dips ca. z5o
east. Over the course of infilling, concurrent with the
episodic occupations, sedimentation was dominated
by spalling of plary angular iboulis from the roof
and walls, interspersed with periods of geochemical
weathering (dissolution), pedogenesis, and possible
introduction of silt and clay from outside the shelter.

The sedimentary-pedogenic history of the shelter's
infilling is registered in three main parts of the
stratigraphic sequence (Figure ry-z). The lowermost
deposits, resting on bedrock, of strata 7-4 Me domi-
nated by plary angular iboulis, intercalated with thin
finer-grained units that may refect eolian or colluvial
introduction of sediment during periods of slow
iboulis accumulation. These deposits, and perhaps
some overlying deposits now removed by erosion,
were deeply weathered, resulting in the carbonate
cementation of the lowermost units, and leaching of
the overlying dboulis. The zone of cementation did not
follow the stratigraphy of the existing sediments, but
because it was essentially a pedogenic process condi-
tioned in part by the topography ofthe bedrock base
of the shelter, the zone of cementation cross-cut the
buried deposits. As a result, strata are differentially
cemented over the excavated area (Thble r5-r). Thus,,
the condition of the lowest deposits, those having
the highest concentration of archeological materials,
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Geology

varies according to the topography of the base of
the shelter just prior to deposirion and according to
the relative post-depositional cementation. Thicker

deposits occur in the central part of the excavated
area, and this is also where the greatest thickness of
the cemented zone is found. Archeological Levels V
and IV are concentrated there, with greater numbers
of artifacts and bones apparendy associated with thin
silry beds on bedrock and between the lower plary
lboulis layers of geologic str^t^ 7 and 6. All of these
deposits appear to have been laid down when the
baclcwall of the shelter was forward of its present
position, especially in the northwestern part of the
shelte4 and during the time that the roof of the shel-
ter was the apparent source for most of the iboulis.

After those initial occupations, the back-wall of
the shelter began to retreat, expanding the area ofthe
shelter towards the cliff, and supplying new volumes
of platy iboulis that were deposited as part of geo-
logic stratum 4 and most of stratum l. The line of the
former backrvall is clearly demarcated in the exposed
area of the excavations. It trends from the center of
the back part of the shelter to the west-northwest,
and delineates the possible extent of the oldest
occupation surfaces. Aithough the shelter became
larger as the backwall retreated, increasing rates of
iboulis deposition may have resulted in lower artifact
densities for archeological Levels I-A and I, and also
contributed to the disturbance of the shallowly bur-
ied materials associated with archeoloeical Levels II/r
andIIlz.

Figure r5-z-Karabi Tamchin: stratigraphic profile of line 8lg F-1.
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Tesr,r l5-l
Granulometry of Karabi Thmchin; shaded areas indicate the carbonate cemenced sediments
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After deposition of geological stratum 3c, iboulis
deposition essentially ceased, and fine, loamy sedi-
ment filled the remainder of the back of the shelter,
and an apparendy long period of weathering com-
menced, resulting in the formation of the red soil
B horizon that characterizes the upper paft of the
profile. Minor additional precipitation of pedogenic
carbonates probably accompanied this, but with little
apparent effect on the deeper buried materials that
were already enveloped in the earlier carbonates. Note
that the dboulis above the cemented zone is consider-
ably more angular than in the cemented zone (Thble

r5-r). This scenario implies that there were two periods
of weathering in the geologic history of the shelter,
characterized by different climatic and/or temporal
parameters. The earlier period of weathering occurred
after the main Middle Paleolithic occuparions, and is
registered prominently by the rounded iboulis and
the very strong cementation by pedogenic carbon-

Archeological

As a rule, the different archeological occupations were
separated from each other by thin sterile lenses of
iboulis. The primary numbering of the archeological
levels was based on the several cultural levels seen in
stratigraphic sequence in the ry96 test pit. This gen-
eral archeological sequence was adopted for all of the
excavation area, but new levels were defined as needed
during the ry99-zoor field seasons.

ates. The second weathering took place after the
shelter was enlarged by spalling of the backrvall. That
weathering resulted in formation of a soil with promi-
nent rubified argillic horizons, but little evidence of
dissolution-rounding of the limestone iboulis. h is
possible that this soil may include some colluvial
parent material, derived from the surfaces above clifl
which included reddened claylsilt derived from ero-
sion of older soils on the surface of the plateau; this
can be investigated by micromorphological study of
the soil in the shelter. The sequence of sedimentary
and weathering (pedogenesis and dissolution) pro-
cesses bears on the regional paleoclimatic sequence,
as well as on site formation processes. The details of
those paleoenvironments have yet to be defined. It is
apparenr, howweq that Karabi Thmchin contains an
important geologic framework for continued analyses
of past environments and cultural use of the localiry in
the Upper Pleistocene.

Stratigraphy

Level o consists of disturbed materials in modern
humus (stratum r).

Level I-A is disturbed materials in stratum 3c.
Level I is artifacts and bones material associated

with geologic strata 4aand4b. The materials of Level I
are probably disturbed and were naturally mixed.

Level II/r comprises the artifacts in disturbed sedi-
ments within stratum sa.



Level II/z is the compactly deposited artifacts and
bones in the middle part of stratum ;c.

Level III occurs at the bomom ofstratum 6b, and is
separated from Level IIlzby both thick lenses ofgravel
at the base of stratum I and by sterile sedimens of the
upper part of stratum 6a. In squares 7-FlG, the lower
part of these sediments conta"ined strongly cemented
iboulis of archeological Level III (in stratum 7a).Evi-
dently, the artifacts and faunal remains of Level III are
in situ, with little evidence of disturbance.

Level IV/r is in the upper part of stratum 6b only
along lines 7 and 8, while those deposits are archeo-
logically sterile in others part of excavation area. In
squares 718-HlI, the sediments containing Lwel IV
were thicker than in other excavation areas.

Letel lYlz is associated mainly with the deposits
of middle part of stratum 6b. The lower part of these
sediments contained cemented deposits ascribed to
stratum 7b.

Level IV-A was defined as the artifacts from grey-
ish sediments of the upper part of geologic Iayer 6b,
which filled the small depression into the surface of
the cemented iboulis (about r.5 m') in the central part
of the excavations. Also, small numbers of artifacts
(Level IV-A-BR) were found in thin greyish lenses of
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the lower part of the cemented sediments of stratum

zb.
Level V is heavily cemented sediments of geologic

layer 7c, resting on the bedrock surface.
Finds in Level o, deriving from the modern humus,

consist of a mixture of artifacts and faunal remains
from the Paleolirhic, late Medieval, and, probably,
Bronze Ages. The artifacts from the upper deposits, i.e.,
Levels I-A, I, and II/r, were recovered from disturbed
lithological contexts. The materials from these levels
are mosdy pieces of mammal bones, with a few fint
artiftcts: too few for any technological and rypologi-
cal study. The cultural horizons of Level IV/r contain
too few artifacts for qualitative typological and tech-
nological description. In addition, the materials from
Level IV-A were found in natural pits in the surface of
the breccia and their origin is, as yet, unclear.

Thus, this preliminary report utilizes only artifacts
from the four main in situ cultural levels, all excavated
during r999-2oori Level IIlz, Level III, Level IYlz,
and Level V. Artifacts are described by A.I. Yevtush-
enko in Chapter zo under the same system used to
analyze the Middle Paleolithic assemblages of'Western
Crimea (Chabai and Demidenko 1998), with some
modi6cations.

Chronology and Absolute Dating

Dating the archeological levels Karabi Tamchin has
proven difficult. ESR and lJranium-series dates could
nor be obtained because of the limited thickness of the
deposits, their heterogeneous nature, and the presence
of standing water in the excavation area. As a result,
only evs dates, obta-ined from four bone samples, are
available.

Four long bone fragments were selected from
cultural Levels III and IV for ertls dating after the

ry99lzooo field season. Dating was carried out at the
Radiocarbon Accelerator Unit, Oxford University
(Great Britain).

Two samples from Levels III and IV/z failed to
produce dates because oflow collagen yield. The other
rwo provided the following dates:
Level III, square 8-I: oxe-ro883, 613C = -r9.8o/o, aget >

4z,4oo uncalibrated years BP.
LeveI IYlz, square ro-G: oxA-ro884, 6r3C= -zo.ro/o,

^ge: > 4r,zoo uncalibrated years BP.
Level V square n-I: ox,+-1387, 6r3C=-zr.2o/o1 tgei >

z9,8oo uncalibrated years BP.
Thus, available absolute dates of Karabi Thmchin

Level III and Level IYlz can only indicate that Levels
III, IV and V are older than ca. 4r,ooo uncalibrated
years Bp. It is important to note that materials of Level
III and LevelIYlz are represented by rypologically and
technologically distinct lithic industries: the'Western

Crimean Mousterian (Level III) and the Crimean
Micoquian (Level IV/z). Also, materials from Level IV-
A, which were deposited between Level IV/z and Lwel

V are characterized by Levallois cores and blanks that
occur commonly in 

'W'estern 
Crimean Mousterian

(wcrnt) industries, while Level V exhibits features of
the Crimean Micoquian. wcM occupations at Kabazi
II were present for about 2o,ooo years, from the first
Middle Glacial Stadial (pre-Hengelo Interstadial) to
the second Middle Glacial Stadial (post-Les Cott6s
Interphasial), inclusively (Chabai zooob). Thking into
accounr that the earliest wcvr assemblages at Kabazi
II Level IIA-z correspond with the first Middle Gla-
cial Stadial, berween Moershoofd and Hengelo (or

Vytachiv vt bz-br, according to the Ukrainian geo-
chronological scheme) (Gerasimenko 1999), the wclvt
occupations of Level III and Level IV-A at Karabi
Thmchin must be as old or older than any of the occu-
pations at Kabazi II.

The oldest Crimean Micoquian assemblages
(Kabazi II Units IV-VI) date to the Eemian (Pt/uky

-Kaydaky) Interglacial (Chabai in press). On other
hand, the available erras dates for Buran-Kaya III Level
Br, (z8,5zo t 46o; 28,84o x 84o46o), show that the
Crimean Micoquian industries could date as late as
the Arcy (Denekamp) Interstadial (Chabai et al. 1998).
Thus, the Crimean Micoquian of Karabi Thmchin
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LevelIYlz dates well before the end of the Micoquian,
but, given the paleoenvironmental data, it certainly
does not date to its earliest Interglacial occurrence.

The microfaunal remains from Level II/2, Level
III, and Level IV/z (Markova, Chapter 17) are char-
acteristic of open, steppe-like landscapes, but the
sediments comprising the matrix of Level IIlz accu-
mulated during a relatively warm phase, possibly the
Bryansk Interstadial (berween j),ooo and z4,ooo
nr). The assemblage of Level V is characterized by
the presence of a relatively primitive species of Ello-
bius talpinus and thus, this level may be significandy
older than the others, possibly even dating to the
Last Interglacial.

Malacological remains at Karabi Tamchin
(Mikhailesku, Chapter 19) indicate that Level II/2,
III, and IV/z deposits accumulated during relatively
warm inrersradial conditions. There is a possibiliry
that Levels III and IV/z accumulated during differ-
enr interstadials, while Level II/z accumulated under
more clement conditions, transitional between Level
III and modern conditions.

The large mammal taxa identified at Karabi Thm-
chin are rypical of Late Pleistocene, Eurasian steppe
biocoenoses (Burke, Chapter 16). The presence of
reindeer (Rangifer tarandus) in all levels at Karabi
Thmchin does not contradict evidence for intersta-
dial conditions cited above. Reindeer are widespread
in Crimea throughout the Late Pleistocene and are

clearly adapted to mosaic environments (Markova et
al. ry9).

The geological data suggest the possible existence of
a weathered surface between the brecciated sediments
of stratum 7c, which contains cultural Level V and the
overlying sediments. This might constitute evidence
of a relatively long period between the accumulations
of LwelV and Level IV-A-Level IV/2. On other hand,
there is no clear evidence for a long sedimentary hiatus
between the accumulations of strata 6a and 6b, which
contained the assemblages of Lwel IYlz and Level III.
The sediments containing the assemblage of Level II/z
(stratum y) might have been deposited a long time
after the accumulation of the Level III deposits.

The available chronological information for Karabi
Thmchin is still poor. The arvrs dates only provide
minimal values and the cultural lwels might be
considerably older than 4r,ooo rp. The paleoenvi-
ronmental data, however, does provide reasonable
grounds for stating that the different levels accumu-
lated under interstadial, rather than stadial conditions.
Thus, the chronology of Karabi Thmchin might be
represented as follows:
Level V - Last Interglacial, or one of the Early Glacial

Interstadials (Amersfoort, Briirup, Odderade);
Levels IYlz and III - no later than the Hengelo Inter-

stadial:
Levellllz - no later than the Arcy (Denekamp) Inter-

stadial.

Conclusions

Karabi Tamchin is the first known multi-level, strati-
fied Middle Paleolithic site in the Crimean highlands.
The archeological sequence includes rypologicdly and
technologically distinct assemblages belonging to the
\Testern Crimean Mousterian and Crimean Mico-
quian industries.

The environment of Karabi Yaila, where plateau/
steppe landscapes with a wide variery of grasses abut
thickly forested valleys and ravines, was rich in both
steppe and forest mammalian species. The faunal
remains from the Karabi Thmchin occupations demon-
strate the use of a diverse mix of prey species. Human
occupanrs of Karabi Thmchin hunted wild ass (Equus

hydruntinus) preferentially, while red deer, reindeer,
and saiga were also exploited. The remains of other
predators, including cave bear, wolf, fox, and cave
hyena, have also been identified (Burke, Chapter 16).

The Main Ridge of the Crimean Mountains receives
the most precipitation of any district in Crimea. This
climatic feature is responsible for much longer periods

ofactive grass growth in the highlands, which stay fresh
until late summer, when the steppes in the foothills to
the north become very dry by July. Most herbivores
are able to go without a source of fresh water for
several days if fresh grasses are available, unless they
are lactating. Seasonal migrations of steppe species
onro rhe highland plateaux may have been connected
with a search for fresh pastures at the end of summer.
Karabi Yaila may have provided relatively fresh fod-
der through late autumn. Lithic and faunal analyses
of Karabi Thmchin suggest that the site was occupied
on a short-term basis only, perhaps seasonally during
the late summer or fall, as a hunting camp, although
there is some disagreement in the time of occupations
(Burke, Chapter 16).

Karabi Thmchin provides an important archeologi-
cal, geological, and paleogeographic framework for
continued analyses of the Middle Paleolithic exploita-
tion of highland regions, as well as opportunities for
reconstructing past environments.
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fhis research represents a preliminary analysis
I of the faunal assemblages from four occupa-

tion levels at Karabi Tamchin. The total number of
faunal remains recovered from Levels II/2, III, IV,
and V which were excavated during three succes-
sive field seasons from 1999 to 2oor, is yz,8zo pieces
(Thble 16-r). Faunal identifications were made in the

Karabi Tamchin: Faunal Remains

Ariane Burke

field in zooo and zoor, a small selection of diag-
nostic faunal material was identified using reference
collections at the Museum National d'Histoire
Naturelle, Paris. Unidentifiable bone fragments
were sorted to standard size categories and counted
with the help of graduate students from the Univer-
sity of Manitoba.

Taxonomic Representation

The faunal assemblages excavated from the four main
occupation levels at Karabi Thmchin (Levels IIlz, III,
IV and 9 indicate the presence of taxa rypical of Late
Pleistocene, Eurasian steppe biocoenoses including:
Equus hydruntinus, Rangifer tarandus, Ceruw elaphus,
Saiga tatarica, Bos/Bison sp., Hyena crocuta, Vulpes
uulpes, Ursus spekeus, and Rupicapra rupicapra (Thble
16-z). These taxa tend to co-occur in upland regions of
Eastern Europe, particularly in the Crimean Peninsula
and neighboring Caucasus region, during the Late
Pleistocene (Markova et al. ry95 Markova, Simakova,
Puzachenko, and Kiraev zooz).

The "wild ass" (Equas hydruntinus) dominates all
levels in terms of the total number of identifiable
bone fragments (NISP) (Thble fi-z) and in terms of
the minimum number of individuals (MNI) (Thble
16-1). Reindeer (Rangifer tarandus) and red deer
(Ceruus ekphu) are present in smaller quantities but
are ubiquitous (Thbles 6-2, 16-1). Large artiodacryls
include fragments of bone attributable to either red
deer or reindeer. Other herbivores present include
saiga antelope (Saiga tatarica), which is ubiquitous

and probably under-represented due to the fragmen-
tary nature of the assemblage (Thble 16-4). The small
artiodacryl class likely incorporates numerous saiga
remains rendered non-diagnostic (to taxon) due to
fragmentation. The same might be said of chamois
(Rupicapra rupicapra), although diagnostic material
for this taxon is only encountered in Level IV (Thble

16-z). A large bovid (Bos/Bison) occurs in Levels II/z
and V. Among the carnivores, the common fox (Vulpes

uulpes) and hyena (Hyena crocuta) are present in most
levels; cave bear (Ursus spelaeus) occurs once in Level
III. The distribution of bone fragments into size
classes appears to confirm the dominance of equids
(LM class) while highlighting the continued presence
of smaller, saiga-sized prey (S/MM class).

The small MNI values for herbivores in all levels
at Karabi Thmchin (Thble 6-1) are indicative of short
stays and/or small hominid group sizes. The assem-
blage from Level III is relatively larger than the other
assemblages in terms of the total number of individu-
als present (five Equus hydruntinus and two reindeer
have been identified). The carnivores are also repre-
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Tagre 16-l
Karabi Thmchin: assemblage size and percentage of
unidentified bone
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Age Classes

sented by very few bones and it is unlikely that the site
functioned as a den for either hyxna or bear during
the time of deposition of the levels studied here.
Teeth provide a basis for analyzing the monaliry pat-
terns for equids in all four of the occupation levels.
Remains consist mosdy of single (isolated) teeth.
lJnfortunately, wear stages on isolated teeth can only
provide broad age estimates that sometimes overlap
two age categories. In this study, equid teeth were
assigned a dental wear stage (following Lwine 1983)
and sorted (where possible) to the following age cat-
egories: foal, .iuvenile, prime adult, and old adult. Age
caregories were established following significant devel-
opmental stages. Foals (birth to 2 years of age) are
dependent on their mothers and rarely encountered
on their own. Juveniles (beween z and 5 years of age)
are entering their reproductive years and may still be
present in mixed mare and stallion herds (especially if

female) or may be solitary or living in small bachelor
groups (if male). Prime adults are in their peak repro-
ductive years (5-r7 years of age for the sexes combined,
based on peak reproduction ages in males: 7-rr yearsi
and femalesi j-r7 years). Old adults (aged over 17
years) are past their reproductive prime and males are
unlikely to maintain territories.

In Level II/z a minimum of three equids are present,
including one juvenile, one prime, and one old adult.
Level III includes one foal, one juvenile, and three
prime aged adults. The presence of three fatal individ-
uals in this level indicates that the prime adults were
female. The probable age of the fetuses (15-23 weeks
of age, see discussion below) indicates that the females,
though pregnant, would not have been hindered in
their movements. Level IV contains three individu-
als including one foal and two prime adults. Level V
conrains a minimum of three individuals, includine



one juvenile and two prime adults. The age profiles
indicate that the exploitation of E. hydruntinus was
focused on the acquisition of prime adults, specifically
mares accompanied by juveniles or traveling in mixed
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social groups. A prime adult focus, combined with the
presence of skeletal elements from all portions of the
carcass (see discussion below) indicates hunting rather
than scavenging as the mode of acquisition.

Seasonality

Seasonal information for Level III is available on the
basis of fatal equid remains. Three fatal equids are
present in this level. On the basis of data published
by Prummel (rgS) for fatal horse, the ages of the
three fetuses in Level III are estimated between 15 and

z3 weeks. Given normal reproduction and gestation
patterns for wild ass, this means that the mares were
probably killed in the fall or early winter. Fatal bone
is also present in Levels IIlzandV but cannot be iden-
tified to taxon with anv confidence.
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Butchered 9
End faked rr
Gnawed/digested t4
Bone fake tr
Flake scars )

LeaelM LeuelV
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Human Modifications to Bone

Cut marks or other butchering marks are reladvely
infrequent (Thble 16-5). The lack of butchering data is

pardy attributable to the poor surface condition of the
bone and to post-depositional damage, especially in

the lower (brecciated) Levels IV and V. Two bone shaft

Taphonomic Patterning

The faunal assemblages analyzrd here are heavily
fragmented (Table 16-4). Most of the bone fragments
measure less than z cm in length and have not been
identified to either taxon or size class. The Level V
assemblage is the most heavily fragmented, at least

oartiallv as a result of brecciation. The effects of brec-

ciaing'(and archeologicd recovery from brecciated
levels) are not the only factors affecting bone fragmen-
tation, however. Most bone fragments show a Panern
of green-bone fracture and dynamic loading (spiral

fractures, impact scars) attributable to human and/or

carnivore processing of fresh bone.
Thphonomic parterning indicates that Levels II/z

and III are more likely to have been affected by carni-
vores than Levels IV and V and that these latter refect
more direct signs of hominid use of bone (Table r6-y).

Gnawing is presenr to some extent in all levels but is
reladvely more common in Levels lllz and III, indi-
cating that carnivores potentially played a greater role
in creating the taphonomic signatures for these levels.

Gnawed bone, digested bone, end-faked bone, bone
flakes (detached fakes, sometimes digested), and fake

scars tend to co-occur. Levels IIlz and III also contain
a larger number of carnivore remains by NISP (Table

6-z) and greater diversiry of carnivore species. The

presence of fetal bone in these levels indicates that the
assemblages were not heavily damaged by carnivore
activitv. however.

Burned bone is present in Levels III, IV and V
(Thble 16-1). Most of the burned bone scored is com-
pletely burned, indicating direct exposure to fames;
burned bone fragments are generally under z cm in
length. Fragmentation (Thble ;6-4) and taphonomic
patterns indicate that bone was probably heavily pro-
cessed in Level V, likely for marrow judging by the
number of long bone shaft fragments. The pattern
of burning also indicates that bone may also have
been burned as a source of fuel (Thery-Parisot zooz).
Bone may also have served as a fuel source in Level IV.
Burned bone will have been much less attractive to
scavengers visiting the site after its human occupants
had left (Outram zoor), which could explain the rela-
tive lack of carnivore damage in these levels.

Tesrs 16-5
Karabi Tamchin: taphonomic patterns

Leael II/z Leuel III

fragments from Level V showed a pattern of damage
consistent with their use as retouchers, but surficial
damage to the fragments prevents definitive identifi-
cation. Similarly, one shaft fragment from Level II/z
showed a small number of repeated, localized impact
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scars but without additional preparation (striations)

and the bone was weathered. Lack of evidence for the
use of bone retouchers may be a result of lithic reduc-

rion patterns at the site, discussed elsewhere in this
volume, which indicate little primary tool production
or extensive tool reworking on site.

Element representation patterns are analyzed for the
best-represenlsd ia:(6n-the equids (Figure 16-r). The
ratio of lower to upper teeth (per level) indicates that
whole skulls (including mandibles) were transported to
the site in Levels Illz,IIl, and IV (the ratio approaches
r in each case), whereas in Level V, a ratio of r.5y indi-
cares that mandibles were either transported or have
preserved preferentially. Figure 16-r also indicates that
entire carcasses were likely processed at the site in Lev-

tr skull il axial n fore ffi hind I podial E metapodial

Figure 16-r-Karabi Tamchin: element representation for
Equids (cumulative percentages).

Element Representation: Equids

Spatial Distribution of Bone

Le[bl ll/2

Le[bl lV

els II/2, III, and IV. The kill sites, therefore, must have
been a relatively short distance from the shelter and
hominids had preferential access to the kills. The same
figure (Figure 16-r) indicates that podial and axial ele-
menrs are under-represented in Level V which may
indicate that fragmentation and burning has removed
these smaller (podial) and more fragile (axial) ele-
ments. It could also indicate that elements of greater
utiliry were being preferentially transported to the site,
which would explain the ratio of lower to upper teeth.
In the larrer case, the distance to kill-sires may have
been greater but preferential access is still indicated.
The highly fragmented nature of bone in Level V
(Thble 16-4) makes any further conclusions tenuous.

Epiphysed portions of equid limb bones are dis-
tinctly under-represented; the processing of limb
bones for marrow and the use of bone for fuel likely
resulted in an over-representation of shaft fragments
and the destruction of spongy bone. Equid long bones
are a relatively important source of bone grease (Lam

ry99) and this is probably reflected in the degree of
shaft fragmentation seen in the assemblages.

The spatial distribution of bone material in Levels
IIlz and IV is not very focused (Figure 16-z). The
lack of spatial focus may indicate a lack of spatial
organization or the presence of palimpsests, but
this remains to be tested. In Levels III and V faunal
remains are more spatially focused, despite the fact
that these are numerically larger assemblages. Bone
tends to concentrate in the central part of the shel-
ter in Level III, and towards the front of the shelter
and centrally in Level V (Figure 16-z). The pres-
ence ofburned bone concentrations in Level IV in
squares 9I and roG, and in squares roH and rrH in
Level V may indicate the presence of hearths inside
the shelter or hearth-cleaning episodes.
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Figure r6-z-Karabi Tamchin: spatial distribution of bone.



Environmental

The presence of E. hydruntinus and S. tatarica ar the site
is consistent with broad plateaux and open grassland
or steppe communities, while also refecting a regional
(Crimean) focus on the acquisition of these species, for
example at sites like Starosele, Kabazi II, and Kabazi
V (Burke r999a, 199g6:' Patou-Mathis 1999). The pres-
ence of reindeer at Karabi tmchin is indicative of
tundraJike landscapes or wooded (coniferous) tundra
(IGhlke 1999). Reindeer were widespread in Crimea
throughout the Late Pleistocene and clearly adapted
to mosa,ic environments (Markova et al. 1995).

Red deer (Ceruus ekphu) tolerate a wide range
of habitats including open, mountainous country
(Skovlin r98z), but prefer forested belts in elevated
regions (Markova et al. r99y). Although red deer are
distributed in open, mountainous terrain today (e.g.,

in the British Isles), these are managed herds in highly
anthropogenic landscapes and it seems more likely
that the occupants of Karabi Thmchin were exploit-
ing smaller groups of red deer on wooded or partially
wooded slopes below the site.

Chamois (Rupicapra rapicapra) is often used as an
indicator of mountain environments, but this species
is also known to frequent karst features in mid to low
altitudes (Miracle and Sturdy r99r) where its sure-
footedness comes into play. The presence of chamois
in Level IV at Karabi Thmchin is a refection of the
karstic narure of Karabi plateau, which lies above the
site, rather than the proximity of the first Crimean
Mountain range.

cHApTER i6 Karabi Tamchin: Faunal Remains 287

Reconstruction

The environment that can be reconstructed around
Karabi Thmchin on the basis of malacological and
microfaunal analyses refects the local setting of the
shelter at the foot of a rocky esc{rrpment, above a river
valley. The microfauna indicate generally open condi-
tions around the site (Markova, Chapter r7). Rocky
and forest-steppe species dominate the snail assem-
blages in Levels IIlz and IV while Level III contains
relatively more steppic elements (Mikhailesku, Chap-
ter r9). Conditions in Level IV were relatively humid,
while Level III appears to have accumulated under
temperate conditions, but relatively colder than today
(Mikhailesku, Chapter r9). The malacological data
refect probable interstadial conditions, while both
the malacological and microfaunal data indicate that
Le,relIllz was deposited during a warm phase.

Regardless of the apparent shifts in climate indi-
cated by the microfauna and malacofauna, the large
mammal fauna indicate a continuing focus on animal
resources from the more open landscapes on the pla-
teau above the site. The steep sloped ravine below the
site probably excluded wild ass and saiga, since these
species tend to prefer even, hard and unbroken terrain.
The dominance of wild ass in all assemblages, and the
ubiquity of saiga and reindeer, indicates that the
plateau above the site was probably accessible during
each of the occupation phases and remained a focus of
animal procurement.

Discussion

The minimum number of individual prey present in
each level (Thble 16-3) indicates that Karabi Thmchin
was probably only used for short periods of time by
small numbers of people. This is consistent with evi-
dence that carnivores also used the site, particularly
in Levels IIlz and III. The relatively large assemblages
from Levels III and V (Table 16-r) may indicate either
longer periods of occupation, more than one period of
occupation per level, or the presence oflarger groups.
In Level V assemblage size is probably inflated by the
degree of fragmentation, however.

Thphonomic patterns indicate that whole equid
carcasses were intensively processed on site. Element
representation patterns for Level V where upper teeth,
axial, and podial elements are under-represented
(Figure 16-r), could be due either to selective transpor-
tation of bone for marrow processing, or to destructive
processes such as burning of bone, combined with
depositional and post-depositional breakage. In gen-
eral, mortality and element representation patterns

indicate that equids were hunted, with a focus on the
acquisition of prime-aged adults. The killing of both
adult mares and juveniles (e.g., in Level III) indicates
that hominids were probably stalking mixed herds of
mares and young-though whether the assemblages
refect single hundng episodes or successive hunting
events is unclear.

The environmental information that has been
obtained for the site based on large mammal remains
is consistent with what is known for the Late Pleisto-
cene of Crimea, while microfaunal and malacological
data indicate interstadial conditions. Evidence for
falllwinter occuparions at a relatively high altitude
(the site is situated slighdy less than 8oo meters above
mean sea level) near the first Crimean Mountain chain
is more understandable given this evidence.

Thphonomic signatures for levels containing
Crimean Micoquian lithic assemblages (Levels V and
IV) and levels containing Vestern Crimean Mouste-
rian lithic assemblages (IIlz and III) are somewhat
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different, particularly with respect to the possible
use of bone as fuel. However, the site appears to have
had essentially the same function during successive
occupations. The plateau above the site seems to have
provided the occupants of Karabi Thmchin with most
of their faunal resources, while the presence of red
deer, combined with the use of flint cobbles from the
riverbed below the site (Yevtushenko, Chapter zo)

indicates that hominids were also exploiting resources
from the valley below the site. Hominids likely occu-
pied Karabi Thmchin for brief periods of time; the
small lithic assemblages (Yevtushenko, Chapter zo)
and the faunal evidence presented above indicate that
hunting and the processing carcasses were the main
activities carried out at the site.
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Rodent Fauna from the Middle Paleolithic Site
of Karabi Tamchin

Anastasia K. Markoua

-T-h. sample of small mammal remains that is the
I focus of this study was obtained during excava-

tions at the site of Karabi Thmchin conducted in ry99
and zooo by Dr. A. Yevtushenko and Dr. A. Burke.
Karabi Thmchin is located in the first range of the
Crimean Mountains, on the Karabi Tamchin pla-
teau, in the Tamchin River basin (44"5i'N; 1.4"27'r-).
The altitude of the Karabi Thmchin rockshelter is
about 8oo m. and the elevation of the site above the

Thmchin River water level is about roo m. The site
includes five cultural levels: Levels IIlz and III are
'W'estern 

Crimean Mousterian, while Levels IV and
V are Crimean Micoquian. The available raC dates
indicate only the minimum ages of Level III and Level
IV. They are oxe-ro883 Qooo-L1-8lr), bone, 5tnQ =
-r9.8o/o, age > 42,4oo uncdibrated years sp and oxA-
ro884 (zooo-L4-rol6), bone, 6r3C = -2o.ro/ot a1e >

4r,2oo uncalibrated years BP.

Material and Thphonomy

Small mammal bones were collected during the
screening and washing of sediments from the cultural
Ievels. The bone remains from rhe ry99 and zooo field
seasons were given to the author in zoor for identifica-
tion.

Microfaunal bones in Karabi Thmchin are rather
well preserved, but their concentrations in all of the
cultural levels are very low, which may be the result
of the deposits' coarse comoosition. Bone accumula-
tions in sites of this .yp. 

"r. 
.onnected to the hunting

activities of owls, which nest on crags above sites and
in rockshelters (Gromov 1955, t96r). These birds tend

to hunt small mammals found mainly in open areas.
The small mammal composition of the Karabi Thm-
chin fauna represenrs this kind of owl activity. Since
the hunting ranges of owls can encompass several kilo-
meters, the microfauna idendfied in the site of Karabi
Thmchin refects the natural conditions of a wide area
around the site, not just the local environs inside the
rockshelter.

The small mammal fauna in Karabi Thmchin is
limited to rodent species (Rodentia). Remains of
Insectivora, Chiroptera, and Lagomorpha were not
found in this site.
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Species Composition and

The sample sizes and contents of the small mammal
material from this analysis of Karabi Thmchin is pre-
sented in Thble r7-r.

LBvBr V

The oldest fauna was found in cultural Level V. Two
species were identified in this level: the northern mole-
vole Ellobius and the "obscurus" vole Microtus obscurus
(Thble rz-r).

Microtus lower first molars from Level V have a
complicated structure with additional angles on the
posterior loop of the anteroconid complex (Figure 17-
r 4 z). Such morphology is characteristic of Microtus
o bs curus (Markova 1999).

The morphology of the first lower molar of Ellobius
from Level V of Karabi Thmchin has one primitive
feature (Figure r7-Li 3, 4): the so-called "prismatic"

fold located on the anteroconid complex, which is
rarely found in modern and Late Valdai-age Ellobius
talpinus teeth. In addition, Ellobius remains that have
been analyzed from other Crimean Paleolithic sites do
not have this particular feature (Markova 1999). This
feature is also not characteristic for the modern mole-
vole Elhbius talpinur that now inhabits the Crimean
Peninsula (Figure r7-z).-Ihe lower first molar of Ello-
bius from Level V is small (length = z.8o mm, width
= r.2e mm). The sizes of the mr of modern Ellobius
talpinw from the Crimean Peninsula are larger, with a
length minimum, mean, and maximum of z.9o mm,

Ecology of the Fauna

3.2o mm, J.Jo mm (n = ro) and width of ry5 mm, r.J9
mm, r.4t mm (n=lo). It is possible that the archaic
characteristics seen in the Karabi Thmchin Ellobius
material indicate a relatively ancient age for Level
V. The lower 6rst molar of Ellobius from Level V has
some similarities to the mr of the subspecies Ellobius
talpinas tanaiticus (which now inhabits regions of

Figure r7-r-Karabi Tamchin Level Y: t, z-mt of Microtus
obscurus;3-mt of Ellobius cf. talpinus (lateral side); +-mr of
Ellobius cf. talpinus (occlusal surface).

Th-er-n 17-1
Species composition of rodents from Karabi Tamchin and their sample content

Species

Ellobius cf. talpinus PaJIas,
northern mole-vole

Ello bius taQ i nus P allas,
northern mole-vole

Crice tulus migratorius PdIx,
grey hamster

Eo lagu rus lu teus Eversmann,
yellow steppe lemming

Micro tus o b scurus Eversmann,
"obscurus" vole

Ecological group Leael II/z (1999)

open landscapes -

Leuel M (r99) LeuelV (zooo)

open landscapes
(steppes, forest-
steppes)

open landscapes
(steppes)

semi-deserts, des-
erts, dry steppes

srepPes,
meadows

mandible with
mr-m3,  r  M3,
z incisors

I M I

3 mr, mandible
with mr-mz,
maxillawith M3,
rz molars, zo
incisors

J

Leuel III (zooo)

I M I

5 mr ,  r  m2,

3 Mz,r Mt,
ro incisors

zTotal N ofspecies

2 mI, lnclsor
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Figure y-z-Lower first molars (mr) of modern Ellobius
talpinus from the southern Russian Plain and Crimea.
(Zoological Institute RAS, St. Petersburg collection.)

southern Ukraine and the northern Caucasus) and
also to Ellobius talpinus transcaspiae (whose range is
far to the east of Crimea, in Turkmenistan). The find
also resembles the Early Pleistocene Crimean Ellobius
remains described by Prof. \W'. Topachevski (1973).

The single molar of northern mole-vole in this level
seems best identified as Ellobius cf. talpinus.

Modern Elhbius talpinus prefers meadow-steppes
and slopes of valleys with rich steppe vegetation
and rather soft soils. It does not inhabit the feather
grass steppes and wormwood feather grass steppes
(Ognev t95o). Microtus obscurus likewise prefers open
meadow-steppe landscapes.

The ecology of Ellobius cf. talpinus and Microtus
obscurus suggests that during the deposition ofLevel

V the site environs were open meadow-steppe land-
scapes. Given the rariry of microfaunal remains in
thi, l.rrel, however, they provide only a partial indica-
tion of the environment at this time.

Levsr III

Level III contained only the remains of Microtus
obscurus ("obscurus" vole) and Eolagurus luteus (yel-

Figure y-3-Karabi Tamchin Level lll: r-3, 6-mr Microtus
obscurus; +-Mt; s-Mz Microtus obscurust 7-mt Eolagurus
luteus.

low steppe lemming).
The molars of Microtus obscurus have features

rypical of this species (Figure r7-3: 16). The yellow
steppe lemming lower first molar has a juvenile

appearance and may belong to a young animal
(Figure r71t 7). Yellow steppe lemming is a typical
open landscape animal, preferring semi-deserts, dry
steppes, and even deserts. During the present t ime,
Eolagurus exists only in Middle Asia, Mongolia, and
China, but during the Last Glacial, its range was
very wide and included the central and southern
Russian Plain and Crimea. During historical t imes,
the Eolagurus luteus range included the areas west-
wards, up to the Ural fuver. This species was typical
for the so-called "mixed" periglacial faunas, not
only of the Valdai glaciation, but also for earlier
glaciations. Yellow steppe lemming was also found
in the interglacial faunas of Eastern Europe. The
modern Eolagurus prefers to inhabit desert steppes,
sandy semi-deserts, and deserts (Gromov and
Erbaeva r995). During the deposition of Level III at
Karabi Thmchin then, such areas were present near
the site, and Eolagurus might have inhabited slopes
with a southern exposure.
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Figure y-4-Karabi Tamchin Level ll/z: t-m1 to mt Ellobius
tal pi n us; z-mr Cricetul us migratorius; 3- Ml Ellobi us talpin us;
4-mt Microtus obscurus;s-mr and m2 Microtus obscurus.

Figure rz-5-Lower first molars of modern M icrotus obscurus
from Crimea National Park (Zapovednik). (Zoological
Museum, Moscow State University collection.)

Lnvnr IIlz

Microfauna in Level II/z includes remains of three
species: Elhbius talpinus, Microrus obscurus, and Cri-
cetulus migratorius.lhe Ellobius talpinus in this level
(Figure r7-4: r,3) differs morphologically from the
Ellobius remains in Level Y. Ellobiw talpinus prefers
open landscapes, mosdy steppes and forest-steppes
with rich soils. This species constructs deep burrows.
Microtus obscurur (M. arualis group) inhabits steppes
and meadows (Figure 17-41 4, 5). Cricenlus rnigrato-
rius (grey hamster) prefers open landscapes of different
rypes, from forest-steppes to semi-deserts. Its most
favorable habitats are plains and mountain steppes
(Figure r7-4: z).

As a whole, the fauna of this level indicates open
steppe and meadow landscapes. All of the species dis-
tinguished in Level II/z presently inhabit Crimea.
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Conclusions

The small mammal fauna from Karabi Thmchin
unfortunately is quite limited: only four rodent spe-
cies were identified from the site. Thus, it is difficult
ro use this information for the reconstruction of the
exact ecological conditions during the deposition of
the cultural levels. The morphological features of the
remains from the oldest Level V suggest a significant
age for this level.

The remains of forest and cold-tolerant species were
not found in the cultural levels. Only rodents inhab-
iting open steppe and meadow landscapes have been
identified in the site. Thus, such landscapes consis-
tendy existed near the site during human occupation.
It should be taken into account, however, that the
small mammal bone material in Karabi Thmchin was
accumulated from the decomposition of bird pellets,
mostly owl pellets. The hunting ranges of these preda-
tors include mostly open areas and extend several
kilometers around the nest (Andrews r99o). Thus, the

prevalence of animals of open landscapes in the depos-
its of Karabi Thmchin may be explained in part by this
factor. However, previous srudies of small mammal
faunas from other Middle Paleolithic sites in Crimea
have shown that remains of forest animals were found
in several of them. This is the case in Kabazi V in
Starosele (Level r), in Buran-Kaya III (Layer B and
Level C), and in Kabazi II (Unit VI) (Markova 1999,
Chapter 3 of this volume). Environmental changes are
therefore reflected by the specific composition of the
small mammal faunas, and during the extension of
forested areas near the site, forest animal remains were
also accumulated in the site.

The impressions gained from the mollusk data
about environments near rhe Karabi Thmchin site
(Mikhailesku, Chapter 19) differ from ours. This fact
could be explained by the different ways in which mol-
lusk and mammalian remains were accumulated in
the cultural levels. If the mammalian fauna refects an



extensive area around the site (several kilometers), the
mollusk fauna refects the conditions inside the rock-
shelter. The results of both analyses supplement each
other, providing a picture of both local condidons in
the site (mollusk fauna), as well as the surrounding
landscapes (mammal fauna). The results of the large
mammal faunal analysis play avery important part in
these reconstructions (Burke, Chapter 16). A realistic
picture of the environments and their changes during
human occupations of the site may be obtained only
after analyzing the results of all paleontological studies
jointly.

The absence of cold-tolerant small mammals in the
Middle Paleolithic sites of Crimea, including Karabi
Thmchin, indicates moderate climatic conditions in
Crimea during oxygen isotope stage J (65,ooo-z5,ooo
rn). This absence may be explained by the southerly
location of Crimea as well as by the rather moderate
climate during stage j in general-the warmest period
during the last glaciation. Recent climatic reconstruc-
tions have revealed a poor dwelopment of the ice
sheet during this time, which was located only in
Scandinavia (Arnold et al. zooz). The Russian Plain
mammalian and foristic data gathered for the last part
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of the OIS-3 (Bryansk Interstadial, J3,ooo-24,ooo rr,)
indicate that southward from 48oN, the infuence
of glaciation was weak and pronounced mostly in
the species composition of large mammals, some of
which have a wide range and plastic ecology (Rangifer

tarandus and Mammuthus prirnigenius, for example)
(Markova, Simakova, Puzachenko, and Kitaev zooz).
The reconstruction of the range of permafrost on the
Russian Plain during last Valdai glacial maximum also
shows the absence of permafrost southward of 48"N
(Nechaw r98y). Undoubtedly, the southern limit of
permafrost had to have been more northerly during
the warmer OIS-3. The Crimean Mountains, along
wirh the Caucasus and Carpathians, were refugia for
many warm-tolerant animals during late Valdai glacial
maximum. This suggests that there were moderate
climatic conditions and numerous localized biotopes
in these mountains, which permitted plants and
mammals adapted to mild conditions to exist there
(Markova, Simakova, and Puzachenko zooz). The
fairly stable and moderate climatic conditions were
also comfortable for the Middle Paleolithic human
inhabitants of the Crimean Mountains during the
middle Valdai.
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Aves from Karabi Tamchin

f,ifry-three bone fragments found in Karabi Thm-
-F .hi" could be attrib"uted to fossil birds, only a very
small portion of the osteal material discovered dur-
ing the excavation of the site. These specimens were
found throughout the four levels of Middle Paleolithic
deposits. The comparative collection of Paleontologi-
cal Museum of the Ukrainian Academy of Sciences
was used as an aid in the identification of the bird
remains. Nineteen of the avian bones were identified
to species, and 6ve fragments to genus. The unidenti-
fiable remains include bone shafts (rr), phdanges Q),
spondyles (3), and ribs (z). Some of the bones have
slightly damaged surfaces ("fattened" by water), ren-
dering their idendfication very difficult or practically
impossible.

The identified avian remains in Karabi tmchin
belong to eleven bird species. Most of the fragments

$o) were recovered from Level II; this layer also
contained the greatest number of bone fragments
(8), belonging to four species (Thble r8-r). The same
number of species was found in Level III.

The analysis of the fossil bird remains by their
ecological groups does not show any essential differ-
ences between the lower (III, IV) and upper levels
(I, II) of the site (Table r8-z). Species that rypically
inhabit meadow-steppe and rocky landscapes prevail
for the most part. Forest species occur in insignificant
numbers and are mainly represented by birds of prey.
tVaterfowl are absent.

The majority of the eleven identified fossil bird spe-
cies have present-day analogues that breed, migrate,
or winter on the Crimean Peninsula (Kostin 1983).
Only Pl,nhocorax graculus does not presently occur
in Crimea or anwvhere in Ukraine. On the other
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hand, such species as Alectoris cltuhar and Sturnus
roseus hardly ever breed anywhere in Ukraine, except
in Crimea.

Order: Falconiformes
Family: Accipitridae
Species: Aquih clanga Pallas r8rr
Provenance: Level lll z, Square ro-F
Material: right radius
Description: the proximal part of the bone is pres-

ent. Unfortunately, this fragment is very damaged
("flattened") by water activity. Though this damage
complicates idendfication, the size and form of the
bicipital tubercle permitted identification. This spe-
cies is particularly similar rc Aquik pornarina (lesser

spotted eagle), the female bones of which are similar
in size to the male bones of Aquila cknga (greater

spotted eagle).
During the present day, the greater spotted eagle

rarely occurs in Crimea and only during migrations.
The nearest nesting places of this typical forest species
are in the forest zone of Ukraine (Red Data Book of
Ukraine 1994. A few pairs of the spotted eagle prob-
ably lived in the forests of the Crimean Mountains as
late as the nineteenth century (Kostin 1983).

Order: Falconiformes
Family: Falconidae
Species: Falco peregrinus Tunxall r77t
Provenance: Level lA, Square G
Material: left ulna
Description: the distal part of the bone has been

oreserved.
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Species

Aquilz clanga Pall. (lesser spotted eagle)
Fabo peregrinus Tunst. (peregrine falcon)
Fabo uespertinus L. (red-footed falcon)
Alectoris chuhar (J. E. Gray) (chukar)

Perdix perdix (L.) (grey partridge)
Melanocorypha yebonensis (J.R. Forst.) (black lark)
Starnus roseus (L.) (rosy pastor)
Pica pica (L.) (magpie)

Pynhocorax graculus (L.) (Alpine chough)
Coruus moneduh L. (European .iackdaw)
Plecnophenax niaalk (L.) (snow bunting)
Accipirridae sp.
Corvidae sp.
Passeriformes sp.
Aves indeterminate

Presently, the peregrine is a non-migratory bird of
the Crimean Mountains. This species prefers rocky
landscapes for nesting. In other parts of Ukraine,
Faho peregrinus occurs very rarely and has practically
disappeared from the region.

Order: Falconiformes
Family: Falconidae
Species: Falco uespertinus Linnaeus 17 66
Provenance: Level IY Square u-G
Material: left coracoid
Description: this is the sternal end and part of the

scapular fragment of the bone.
This species nests in and migrates to Crimea in the

present day. It inhabits open landscapes in forested
areas and river valleys. The red-footed falcon occupies
rocky environments only during its migrations.

Order: Galliformes
Family: Phasianidae
Species: Alectoris chukar (J. E. Gray r83o)
Provenance: Level III, Square ro-H
Material: left carpometacarpus
Description: the carpometacarpus is a distal frag-

ment. This specimen is rypical of Galliformes and in
all ways resembles the genus Alectoris.

The fragment is ascribed to the species Alectoris chu-
kar, since in the ornithological systematics of Eastern
Europe it is an allospecies of the overspecies group.
This group also includes the western Palearctic form of
Alectoris graeca (Meisner) (Stepanyan r99o). In Crimea,
chukar (Indian partridge) inhabits rocky landscapes
where it lives year-round.

Te-srB l8-l
Species list and number of bird remains from Karabi Thmchin
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Order: Galliformes
Family: Phasianidae
Species: Perdix perdix (Linnaeus 1758)
Provenance: Level I, Square G-left tarsometatarsal;

Level[Ilz, Square ro-G-left coracoid, right ulna, right
tarsometatarsal, sternum; Level III, Square 9-G-right
tarsometatarsal

Material: left tarsometatarsal, left coracoid, right
ulna, right tarsometatarsal, sternum, right tarsometa-
tarsal

Description: The tarsometatarsals from Levels I, IIl
z, and III are all distal fragments. The coracoid from
LevelIllz includes the scapular part of the bone. The
ulna is a distal fragment.

The remains of this species are the most numer-
ous among the fossil bird bones of Karabi Thmchin
(Thble r8-r). Today, the grey partridge is a common
non-migratory species of Crimea, living in steppe
environments and arable lands.

Order: Passeriformes
Family: Alaudidae
Species: Melanocorypha yebonensis (J. R. Forster)
Provenance: Level IV Square ro-G
Material: right humerus and mandible
Description: the humerus is a distal fragment. The

mandible is a fragment of the right mandibular ramus,
with the lateral mandibular process.

Today, the black lark appears infrequently during
winter in Crimea (Kostin 1983). It occurs mainly in
the steppes and salt marshes of Kazakhstan, the Aral-
Caspian plain, and east of the Volga River (Stepanyan
r99o). To the west, its distribution reaches the Rostov
District of Russia.



Order: Passeriformes
Family: Sturnidae
Species: Sturnus roseus (Linnaeus r7t8)
Provenance: Level IY Square ro-H
Material: right ulna
Description: the ulna is a distal fragment.
Currently, the rose-colored starling (rosy pastor)

occurs in Crimea and prefers to nest in colonies in
roclqy landscapes. This species nests periodically in the
Azov coast region as well.

Order: Passeriformes
Family: Corvidae
Species: Pica pica (Linnaeus 1758)
Provenance: LevellIIz, Square u-I
Material: right tibiotarsus
Description: this is a proximal fragment and

includes the nicta fbularis.
This species now occurs throughout the Crimean

Peninsula. It inhabim the Crimean steppe and north-
ern piedmonts. The black-billed magpie is a common
non-migratory bird in all parts of Ukraine.

Order: Passeriformes
Family: Corvidae
Species: Pynbocorax graculus (Linnaeus 1758)
Provenance: Level IIlzB, Square 8-H
Material: left femur
Description: proximal and distal parts, the two

fragments belong to the same bone. Morphologically,
its structure is characteristic of the species Pynltocorax
graculus.

The Alpine chough, a yellow-billed member of the
crow family, is a high-mountain species that nests
only in the upper belts of mountains. In the winter,
it descends into river valleys where berry-producing
scrub is present. Presently, this species is found neither
in Crimea nor Ukraine; it inhabits the mountains of
Central Europe and Southern Asia.

Order: Passeriformes
Family: Corvidae
Species: Coruus monedula Linnaeus r7s8
Pro',re.r"rrce, Level III, Square ro-E-right humerus;

Level III, Square ro-H-left coracoid
Material: right humerus, left coracoid
Description: the humerus consists of a distal frag-

ment and a damaged proximal fragment. The coracoid
is a fragment of the scapular end of the bone.

Today, this species is a common non-migratory
bird of Crimea and Ukraine. European jackdaws
have adapted quite well to urban life and commonly
nest on buildings; they will also nest in forested areas,
rocks, and breaks.
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Order: Passeriformes
Family: Emberizidae
Species: Plectrop henax niualis (Linnaeus 1758)
Provenance: Level III/2, Square 7-I
Material: right carpometacarpus
Description: the carpometacarpus is almost intact,

but the os carpometacarpal III is absent.
This species is a rypical inhabitant of the tundra

zone of the far north and Arctic coast. It can nest in
northern river breaks and rocks (Stepanyan r99o). In
Crimea, the snow bunting is seen only in winter.

Iasrs l8-2
Ecological groups of avian remains from Karabi Tamchin

Ecohgical group Upper leuels (I-II) Lower leuek (III-M

N o/o

Forest 2 zo,o
Meadow-steppe t to.o
Rock 3 Jo.o

N o/o

I  I I . I

4 44.4
4 44.4

In sum, the range of avian species so far identified
from the Middle Paleolithic site of Karabi Thmchin in
the mountainous region of Crimea is consistent with
those found there today, particularly those birds that
like rocky and steppe environments. They are either
year-round residents or migratory residents that visit
Crimea during the winter months. The single excep-
tion is Pynhocorax graculat, theAlpine chough, which
now lives in colder climes, This, and the paucity of for-
est-adapted birds, suggest that during the occupation
of Karabi Thmchin, the area around the site was colder
and less forested than it is today.
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Snails from Karabi Thmchin, Buran-Kaya III
and Chokurcha I

C o nstantine Mi k h ai les k u

-fhir report summarizes the results of malacological
I analyses at the sites of Karabi Tamchin, Buran-

Kaya III, and Chokurcha I. The principal goals of this
study of fossil snails and freshwater mollusk fauna are:
(r) to define the species composition for each Mollusca
assemblage from each cultural lwel, (z) to determine
differences among the assemblages, and (3) to eluci-
date the paleoenvironments surrounding each site
through time, as related to climatic fuctuations.

taditional methods of snail sample selection were
used on the sediments from each archeological hori-
zon, as well as from archeologically sterile horizons.
The sample selection began with the preliminary
screening of sediments through j mm screens. A
selected portion was then screened through r.t mm
screens and the resulting fraction (between r.5 and 5
mm in size) was washed, using the same r.5 mm screens.
Occasionally, if shells smaller than r.5 mm were found,
a r mm screen was also used. (This was the case for
certain horizons at Karabi tmchin, which contained
very small shells of Caecilioides acicula and Caecilioides
raddei.) After the sediments were washed and dried,
the snail remnants were selected. Since snail shells are

very fragile, most were selected directly from the
screen during the dry or wet screening. Due to the
poor recovery of fossil snails using this methodology
in the 1996 Buran-Kaya III excavations, during the
zoor season. all sediments were water-screened
through graduated sieves (5 mm to r mm).

The sampling methods, principal ecological groups
of Crimean snails. as well as the environmental and
morphometrical parameters of the identified species,
have been described by Mikhailesku (1999). The fol-
lowing references and descriptions were used for the
identification of fossil snails: Pusanov (:'925, 1926,
r9z7), Lozek ft946), Likharev and Rammelmeier

G9t), Akramovski GgZ6), Puissegur (1976), Staro-
bogatov and Kutikov (rgZ), Shileico GSZS), Motuz

$982), and Grossu (1955, r98t, 1983). In some cases,
there are small differences bewseen the published
defining characteristics and the snails studied here.
The descriptions of modern and fossil Crimean snails
found in I.M. Likharev and E.S. Rammelmeier's r95z
monograph, Continental Mollusks of the USSR, rhere-
fore should be consulted, since it provides descriptions
for most of the known Crimean snail species.

Snail Ecology and Methods of

Snails and fresh water mollusks are mostly sedentary
creatures that are widely spread over diverse land-
scapes. As a rule, the shell of fossil snails and fresh
water mollusks is well preserved in sediments, espe-

Environmental Reconstruction

cially in dry areas, making them suitable material
for stratigraphical correlations and environmental
reconstructions. The distribution of snail associations,
as well as the specific composition of each snail
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assemblage, closely refect the local climatic and envi-
ronmental conditions of their habitat. Thus, they are
good paleoenvironmental markers for major climatic
changes during the Quaternary.

The main factors that determine a snail's geographic
disrribution are:
(r)'Weather and climatic conditions, usually refected

by the average values of air temperature, atmo-
spheric pressure, precipitation, humidiry
predominant direction of the wind, as well as
some other meteorological factors;

(z) The type of vegetation that is the main source of
rhe snail diet and dso serves as a support for many
sna-il species, making it an indispensable factor in
their choice of habitation;

(l) Typ. of topographic relief, rype of soil, and the
composition (lithology) of the rocks are also
important, especially for the distribution of rocly
and soil associated snail species. Very favorable
conditions for the latter assemblages are found
on the calcareous soils that are ubiquitous on
the Crimean Peninsula. These soils have a porous
srructure and contain the necessary elements for
cockleshell construction, as well as for the nutri-
tion of the snails:

(+) Th. presence of a water source is an indispensable
condition for the distribution of certain groups of
snails, especially the hydrophiles and rocky and
soil-adapted species.

More detailed description of Crimean snail ecol-
ogy and environmental classification is found in
Mikhailesku $999:99-14). The paleoenvironmental
reconstructions presented here follow the ecological
descriptions made by the French investigator Jean-
Jacques Puissegur $976t6), who correlated fresh
water mollusk and snail assemblages with vegeta-
tion and landscapes. According to his classification,
Crimean species may be attributed to six ecological
groups (Thble rg-r).

The ecological distribution of the snail species
presented in Thble r9-r was also used to compose
diagrams showing the ecological niches of snails from
the archeological lwels at Karabi Tamchin (Figure

r9-r). These diagrams show the major changes in
the ecological composition of the samples at the

individual and specimen levels. These refect major
environmental fluctuations, which were caused mosdy
by climatic changes. Some snails are ecologically spe-
cidized, occurring only in certain habitats. This group
includes most hydrophilic species and some rocly
and soil species that are dependent on the presence
of a water source and have an intrazonal distribution.
The samples from the other sites (Chokurcha I and
Buran-Kaya III) are too small and not sufficiently rep-
resentative to compose such diagrams.

Ecological *."ff :? 3;t",ean motlusks

tr Hydrophile
Vallonia pulchelh
Vallonia costata

I Humid forest
Vinea crystallina
Punctum pygmaeum

ffi Forest-steppe
C lausilia gracilicos ta
Ckusilia canalifera
Vinea pygmaza
Vitea subefvsa
Vinea nadejdae

I Meadow steppe with small trees, bushes, and shrubs
Zebrina cylindricas

tr Xeric steppe and semi-desert
Helicelhd4nn
Helicelh striata
Helicellz hrynichii
Zebrina subuhta
Chondrus bidzns

I Rocky and soil
Cazcilioides acicuk
Caecilioides rad*i
Pyramidalz rupestris

Karabi Tamchin

Samoles from three levels of Karabi Tamchin were
selecied for study: Level IV Level III/I, and Level IIl2.
Twenty species of snails were identified from these
levels. Thble r9-2 presents the species composition and
number of identified cockleshells from each cultural
level. Figure r9-r presents the percentage of each eco-
logical group of snails within the cumulative number

of species and shells in each sample.
The snails from cultural Level IV exhibit a pre-

dominance of rocky, forest, and forest-steppe species.
The inhabitants of steppe landscapes are represented
by only two species: Chondnrs bidens and Zebrina
subukta, each having ^ very limited number of shells
(+). Thir suggests that near the site, the climate was
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more humid and steppe landscapes were much more
restricted as compared to today. Roclcy and soil, for-
est, and forest-steppe species predominate in Level IV.
There is a diverse representation of the family Vitrini-
dae, namely Vitrea pygmaea, V nadfdae, V subffiua,
and V crystallina. The presence of Vinea crystallina
is interesting because it rypically inhabits forests that
are more humid than present-dav Crimean ones. This
form is specific ,o -od.rn snaiis of the Carpathian
forests, as well as forests of the central and northern
parts of the Russian Plain. Pyramidula rupestris, Val-
lonia costata, V pulchelk, and Puncturn plgrnaeum
are also inhabitants of forest and forest-steppe land-
scapes. All of these species are good indicators that
forest-steppe landscapes with bushes and broadJeaved
trees were near the site. The comparison of the general
composition of the sample with the snail fauna found
in the region today permits the supposition that, dur-
ing sedimentation of Level IV the climate was more
humid and relatively colder than today.

The rock-associated species in Level IV of Karabi
Thmchin are represented by Pl,ramiduk rupestris and
two species of Caecilioides (C. raddei and C acicula),
which together constitute more than 9oolo of the total
number of shells in the sample. These species serve
as reliable indicators of nearby underground water
sources. Caecilioides acicula is represented by the vari-
ety nodasaria, which lives underground at a depth of
zo-4o cm and prefers carbonate and humid forest soil
near permanent sources of water. These remains indi-
care rhar there were some places with a very high level
of underground water or, maybe, a spring or a small
river in the vicinity of the site. Given the geological
structure of the site and the mineral composition of
the slope rocks, a nearby spring is possible. This is also
confirmed by the hygroscopic nature of calcareous
rocks, which absorb and preserve rain or snow water
for a long time, becoming very good sources of fresh
water springs. Calcareous rocks are all around the site,
but some horizons evidently have finer lithological
compositions and higher levels of cementation.

ffiW

number of species

xtl"l
(17)

Figure r9-r-Karabi Tamchin: cumulative percentages of shells and species of fossil snails by unit (zooo excavations).

During the deposition of the overlying unit (Level
III/I), the environmental conditions became drier
and more moderate. The same kind of rocky and for-
est-steppe species predominated, but the number of
steppic forms slightly increased. The roclcy fauna was
represented by the sarne tlvo species, but the number
of Caecilioides raddei dropped. The prevalence of the
hydrophilic Caecilioides acicula seryes as a good indi-
cator that the underground water table was still very
high and that a spring or stream was active close to
the site. The composition of the forest-steppe fauna
changes also. A few shells of Clausiliidae were found
and are represented by rwo species: Churilia gracilico-
sta and one shell of Ckusilia canalifera. The preferred
habitats of these are broad-leaved and coniferous
forests, as well as forest-steppe landscapes with shrubs
and bushes, especiaily junipers.

Compared with the Level IV snail assemblage, the
steppe-adapted species became more numerous and
more diverse in Level III/I. This involves three species
of Helicella (H. dcjecta, H. striata, and H. krynicki),
two species of Zebrina (2. qtlindricus and Z. subukta),
and one species of Chondru;s (Ch. bidens). Such a fau-
nal composition indicates that during sedimentation
of this culrural level, there were steppe and forest-
steppe landscapes around the site and that temperate
climatic conditions prevailed. The large diversiry of
Vinea and the general predominance of forest and
forest-steppe species suggest that the climate was
relatively more humid and probably colder than today.
The condition of the assemblage, including the very
thin shells and small dimensions of Helicelh and
Chondrus compared with their modern analogues, also
confirms the hypothesis of colder conditions.

The sample from Karabi Thmchin Level IIlz
numerically was much smaller than the underlying
two samples, with only zo3 cockleshells. The number
of species was also more limited. Rocky and soil (two

species) and forest-steppe (6ve species) fauna were still
the most numerous. The presence of the hydrophilic
Caecilioides acicuk and C. raddei points to a nearby
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water source. Three species of steppe inhabitants were
still present around the site in Level lllz (Helicella

striata, Chond.rus bideTu, and Zebrina subukta), 6ur
the total number of their shells decreased slightly com-

pared with the underlying level. The landscape and
climatic conditions appear to have been transitional
between those ofLevel III/I and those oftoday.

Species

Helicelk (Helicopsis) dejecta Cn et J.
He lic e lla ( He licop sis) striara (Mull.)

Helicella (Xeropicta) krynickii (Kty".)

Vitea pygmaeaBug.
V tre a cry s talli na (Mull.)

Wtrea subffisaBtrg.
Vnea nadzjdae (Lindh.)

C ae c i lio idz s rallei (Bttg.)

Caecilioides adculz MuIl. var. nodosaria Bttg.
Chondras (Balirninus) bidzns (Kryn.)

Chondras (Bulirninu) bidzns natio pygrnaea (Kryn.)

Pyram idula rap estis (Drap. )
Zebrina (Buliminus) cllindricus Mke.
Zebrina (Baliminus) subulata (Rssm.)

Clausi lia (Mentissa) graci licosra (Rssm.)

C husi lia (Mentissa) canalifera (Rssm.)

C laus ili a (Me ntis sa) sp.
Punc tum py gm ae um (D r ap.)
Vallonia costataMulL
Va I lo n i a p u lr h e I k MrlL

Total number of shells

Toral number of species

Tl.l'tsl9-2

Snails from Karabi Tamchin

Group

xeric steppe
xeric steppe
xeric steppe
forest-steppe
forest areas
forest-steppe
forest-steppe
rocky and soil
rocky and soil
xeric steppe
xeric steppe
rocky and soil
meadow steppe
xeric steppe
forest-steppe
forest-steppe
forest-steppe
forest areas
hydrophile
hydrophile

Buran-Kaya III
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Because of the specific lithology of Buran-Kaya III,
preservation of shells is very bad and their concen-
trations very poor. Five shells were found in Level Br
during excavations inl996 and two shells were found
in Level B during excavations in zoor (Table r9-3).
No shells were present in Level C.

The shells from Level Br were identified as Heli-
cella dejecta (z), H. hrynichii (t), Chondrus bidens G),
and Clausilia canalifera (r). The first three species are
inhabitants of xerothermic steppes and semi-deserts.
These forms are typical of the arid steppes of the
north coast of the Black Sea, Crimea, and Middle
Asia. Clausilia canalifera is the only forest-steppe
species in this r"-pli. It prefers to live in relativily
humid areas with stands of small trees, shrubs, and
bushes on calcareous rocky slopes or close to stand-
ing water. AII of these species still survive today in
Crimea and those from Buran-Kava III Laver B have

the same morphometric parameters as the modern
forms.

The shells from Level B are Helicella dejecta (r)

and Helicella krynickii (r). Both are good indicators
of arid climatic conditions and xerothermic steppe
landscapes and semi-deserts.

As may be observed from Thble r9-J, the xerophiles
Helicelk and Chondrzzs dominate both samples from
Buran-Kaya III. They are diagnostic of Crimean
Upper Pleistocene steppe landscapes. Ecologically,
species of Helicella and Chondrus have a huge range
of environmental adaptations, which are associated
with significant variabiliry in the morphometric
parameters of their cockleshells. Helicella dejecta, H.
hrynickii, and Chondrus bidens are sdll dominant in
Crimea and the most widespread in modern-day
steppe landscapes. These species are also sufficiently
resistant to periods of drought and cold weather con-



ditions, so that it is not possible to assign them to a

rypical warm faunal assemblage. On the other hand,
the presence of Clausilia canalifera is not rypical of
xerophilic fauna, since it is a forest-steppe inhabitant
and prefers warmer climatic conditions and relatively
more humid areas. This species may be also found
among Crimean snails today, but its habitat is much
more limited than the prwiously described three
species. Ckusilia canalifera prefers to live close to
junipers or other bushes usually located near standing
water, floodplains, or underground water sources.

cHAprER 19 Snails from Karabi Tamchin, Buran-Kaya lll, and Chokurcha, 303

Tesrn l9-3

Snails from Buran-Kaya III Layer B

Species Group

Helicella (Helicopsis) dzjecta Ct etJ. xeric steppe
Helicella (Xeropicta) krynickii (K.yn.) xeric steppe
Cbondrus (Buliminus) bidens (Kryn.) xeric steppe
Clausilia (Mentissa) canalifera (Rssm.) forest-steppe

Total number of shellt

Total number of species

B r B
2 I

I I

I _

I _

5 2

4 2

Only rwo shells were collected from Chokurcha I;
both were Helicella striata and were found in Level
IV-S during the zooo excavations. Helicella striata
is an inhabitant of xerothermic steppe and semi-
deserrs, and is widely distributed in the steppe

Chokurcha I

Correlations and Conclusions

zone of the Russian Plain, as well as in modern
Crimea. The morphometric parameters and sur-
face sculpture of the fossil shells identified from
Chokurcha I do not differ in modern specimens
from the same area.

The analyses of Quaternary snail and freshwater
fauna from Eastern Europe (Russia, Ukraine, Mol-
dova), Central Europe (Romania, Poland, the Czech
Republic, Slovenia), and 

'S7'estern 
Europe (France,

Germany) demonstrate that during the last million
years the evolution of snails and freshwater Mollusca
took place predominantly on the levels of morphs,
nations, and subspecies. Analyses of the patterned
composition of Crimean fossil snail assemblages, in
contrast to the modern faunal composition, confirms
this conclusion. The main changes in Crimean snail
assemblages during the Upper Pleistocene refect
changes in paleoenvironment (primarily temperature
and humidiry) and less so the evolutionary transfor-
mation of fossil species.

During the Last Glacial, it is possible to recognize
some interstadials or short periods of warming in
Southeastern Europe and along the Northwest Coast
of the Black Sea, including the Krutitsa/Amersfoort-
Brrirup, Odderade, Moershoofcl, Bryansk/Hengelo,
Arcy/Denekamp, Tursac, Laugerie/Lascaux, Bolling,
and Allerod interstadials. Their number and names,
as well as their geochronological associations, dif-
fer from region to region; it is therefore difficult to
make reliable regional or inter-regional correlations
using only the malacofaunal data. During the Late
Pleistocene, Mollusca assemblages primarily refected
environmental changes rather than evolutionary ones;
the studied fauna are therefore subdivided into three
categories: glacial or stadial, interstadial, and intergla-

cial. This is the first and most difficult step in faunal
analysis; to do it properly there should be very large
and representative samples. Although Crimean Pleis-
tocene snail collections are large, many samples are
homogenous and not truly representative.

The peculiariry of the Crimean snail composition
is that during the warm (interglacial and interstadial)
phases, the number of cryophilic species evidently
decreased, while there was a significant increase in
thermophilic species. Additionally, for freshwater
assemblages that react only to temperature changes,
the Crimean snail fauna are also very sensitive to
changes in humidiry. Thus, to correctly distinguish
the rype of snail assemblage (glacial, interstadid, or
interglacial), the number of hydrophiles and the real
proportion among the main ecological groups of
snails should be anallzed. For example, interglacial
and interstadial snail assemblages are recognizable
not only based on larger proportions of thermophiles
as compared with the glacial assemblages, but also
by increased numbers of hydrophiles and a reduced
percentage ofxerophiles. The evaluation ofchanges in
humidiry is also very important for paleoenvironmen-
tal reconstructions in Crimea: because of its southern
latitude, the temperature variations during the Last
Glacial were not so marked as in the periglacial areas
of the Russian Plain. The very big differences in site
altitudes present another difficulry for snail fauna
correlations. At times, the same climatic variations
brought about different changes in the composition
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of snail assemblages in the upper mountain areas com-
pared to those in the Crimean plain or intermountain
valleys.

The general impression given by the Karabi Thm-
chin snail assemblages is that the different levels of the
site refect more humid and colder climatic conditions
as compared to present day conditions. All three sam-
ples widently represent interstadial-rype fauna and
may correspond to one or more interstadials of the
Last Glacial. As may be observed in Figure r9-r, there
are some significant changes in the specimens and
the ecological group composition from assemblage to
assemblage. It is not clear, however, what these faunal
changes mean. They may refect either different stages
of snail assemblage evolution in the context of a single
interstadial, or separate faunal assemblages of multiple
interstadials.

The differences among snail assemblages at Karabi
Thmchin, especially those berween Levels IV and III/I,
may be seen more clearly by comparing the diagrams
of ecological groups and species composition of these
samples. In Level IV there is a very low proportion
of xerophiles (less than zoo/o) and a high proportion
of hydrophiles, forest inhabitants, and rocky and
soil inhabitants. Also in Level IV two species of
hydrophiles, Vallonia costata and Vallonia puhhelk,
are present, as well as Punctum ?lgmaeilm (typical

of humid forest) and Pyramiduk rupes*is (typic"l

of rocky and soil). Ail of these are characteristic of
relatively humid forest areas and/or intrazonal land-
scapes close to springs, streams, or standing water. In
Level III/I in contrast, there is a higher percentage of
xerophile (Hellcella djecta, H. striata, H. krynickii,
Chondrus bidens natio pygnaea) and meadow steppe
specimens (Zebrina cylindricur), as well as forest-
steppe inhabitants, like Clausilia gracilicosta and
Claurilia canalifera.

The Crimean fossil snail fauna is very poorly known
and there are thus few analogues or equivalent col-
Iections for comparisons and correlations. The main
environmental changes associated with the studied
sites can be seen more clearly by comparing the eco-
logical diagrams of Karabi Thmchin (Figure r9-r) and
the western Crimean site of Starosele (Mikhailesku

ry99:table 5-). The compositional comparison of
the Karabi Tamchin and Starosele snail assemblages
demonstrates that these fauna have many similar ele-
ments. For example, the snails from Levels III/I and
IV of Karabi Tamchin are comparable to the snail
assemblage from Level z of Starosele. Of the seventeen
snail species identified in Level III/I of Karabi Thm-
chin, about half are also present in Starosele Level z.
The morphometric parameters and shell sculptures of
each species are also very similar. Despite these paral-
lels, the assemblages from Karabi Thmchin appear
more impoverished than the assemblage from Sta-
rosele Level z. Both refect relativelv warm and humid

conditions where the same forest-steppe, steppe, and
rocky and soil species are predominant. The Karabi
Thmchin fauna is a typical interstadial assemblage and
represents a more humid and relatively colder climate
than today. It can probably be correlated with one or
more of the interstadials of the Last Glacial, including
the Moershoofd.

The snail assemblage of Karabi Thmchin Lwel III/I
is comparable to the assemblages from Kabazi II Unit
II and Kabazi V Unit II (Mikhailesku 1999: tables 5-4
and y-5). These three sites are primarily characterized
by xerophilic, meadow, and forest-steppe species (Heli-

cella dcjecta, H. hrynickii, Cltondrus bidens, Zebrina
cylindricus, Vinea pygmaea, V subeftaa, and Ckusilia
gracilicosta). A comparison of the general composition
of these assemblages indicates that the Karabi Tam-
chin snails refect more humid and evidently more
mesic conditions than do the snails of Kabazi II and
Kabazi V. This may be explained by the presence of
a water source near Karabi Tamchin and by the geo-
graphic location of this site. The composition of the
fossil snail assemblages from Karabi Tamchin suggest
that moderate climatic conditions prwailed and that
a combination of broadJeaved forest and meadow
steppes with bushes and shrubs grew around the site.
These paleoenvironmental reconstructions are in close
agreement with the pollen data of N. Gerasimenko
from Unit II of Kabazi II (see pollen zone VIII in
Gerasimenko ry 9 9 :r1r-42) .

Evidently representing a warm faunal complex
(thermocomplex), the Karabi Thmchin assemblages
may also be correlated with the warm freshwater
snail assemblages in the first terraces of the Eastern
European rivers Dnieper, Dniester, Prut, and Danube
(Mikhailesku r99o; Mikhailesku and Markova r99z;
Markova and Mikhailesku 1994). In addition, they
may be correlated with the snail assemblages of the
Moershoofd suatigraphical unit ("ash horizon') from
the loessic Mousterian sites of Molodova I, Molo-
dova V and Kormani IV in the Middle Dniester
area (Motuz r98z; IvanovargSz). The sediments from
Paleolithic sites representing the Moershoofd inter-
stadial in northern Moldova and western Ukraine
are clearly recognized and well correlated because at
many sites there is an ash horizon up to ro cm thick,
which seryes as a formidable stratigraphical marker
for regional correlations. It provides evidence for a
very large fire that produced a classic thanatocoeno-
sis. Abundant remains of fossil snails are found in
this horizon, yielding adequate samples for absolute
dating: the results range from 44,ooo to 4r,ooo Bp
(Ivanova ry82:4r).

The snail assemblage from Level IIlz of Karabi Tam-
chin is both homogenous and limited, representing
colder and drier conditions than the snail assemblage
of Starosele Level z. In spite of the fact that about 4oolo
of the same species are present in both assemblages,



cHAprER 19 Snails from Karabi Tamchin, Buran-Kaya lll, and Chokurcha I 305

the Karabi Thmchin Lsrel lllz fauna look much
more impoverished. This level may be correlated with
the end of the same interstadial or with one of the
interstadials of the Middle to Late Glacial, when the
climate was significantly colder and drier than today.

Unfortunately, it is difficult to be sure of such
Iarge-scale correlations because of the high level of

endemism in Crimean snail fauna and the significant
distances between these sites. In spite of its geographic
location, the Crimean Peninsula may possess some
regional peculiarities in Quaternary climatic oscilla-
tions and may also have different trends, as compared
to its analogs in the continental neighboring areas of
the Eastern European Plain.
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-fhir chapter describes the lithic assemblages recov-

I ered from four levels of Karabi Tamchin during
excavations at the site between 1999 and 2oor. The

lithic material of Level IIlz and Level III displays

generally similar technological and rypological pat-
terns and can be attributed to the'W'estern Crimean

Karabi Tamchin: Lithic Assemblages
from Selected Levels

Alexander I. Yeutushenko

Mousterian. LevellYlz and Level V display similari-
ties in their technological and rypological patterns and
can be attributed to the Crimean Micoquian. Despite
the difference in the lithic traditions of the two groups,
all assemblages exhibit the sa-me rype of occupation
and raw material resource exploitation.

Basic Assemblage Patterning

In general, stone artifact assemblages from Karabi
Tamchin are divided into six major categories: core-
like pieces, flakes, blades, tools, and debris (chunks

and chips) (Thble zo-r). The category core-like pieces
includes cores, pre-cores, and fragments of broken
cores. The flakes and blades are debitage, without
traces of secondary treatment. The tools include
regularly retouched unifacial and bifacial implements,
broken fragments of tools, and irregularly retouched
pieces. Chunks are broken pieces and small frag-
menrs of unidentifiable debitage. Chips are debitage
less than 29 mm in maximum dimension. The use of
screens during excavations resulted in the recovery of
even the smallest artifacts. As a result, the vast major-
iry of artifacts recovered in each assemblage were
chips. Most chips are too small to study attributes
such as platform characteristics, scar patterns, shapes,
etc. Chips in each level (Thble zo-z) are subdivided
according to their maximum dimensions into three
intervals: large (with maximum dimensions between
29.9 and zo.o mm), medium (r9.9 mm to ro.o mm),

and small (less than ro.o mm). It is impossible to
know which chips in each metric interval could have
come from tool retouch and which chips could have
come from core reduction. Although chips, chunfts,
and unidentifiable pieces of debitage are listed under
debris, some chips and chunks might have been used
as blanks for tool production.

The essential counts of cores, blades, fakes, and
tools show both distinctions and similarities between
the discussed assemblages (Thble zo-r). In the Level
IIiz assemblage, cores are few, debitage (blades plus
fakes) represents 4r.7o/o, while more than haif of the
artifacts are tools. In the Level III assemblage, cores,
fakes, blades, and tools occur in about the same pro-
portions as in uppermost level. The sa-me is true for
Levels IYlz and V, except for a lower percentage of
blades and a higher percentage oftools.

Based on essential counts, the assemblages ofKarabi
Tamchin might be divided in trn o groups. The first
group includes the assemblages of Level II/z and Level
III, while the other group includes the assemblages of
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Tlsrn 20-l
Karabi Thmchin artifact tords

CoreJike pieces
Blades
Flakes
Tools
Chips
Chunks & unidentifiable debitage

Totd

Lnel II/z
N o/o

4  3 . 9
14 r1.6
z9  z8 . r

t6 t4.4
8+g

t 6

r,oz8 roo

Leael III
,A/ o/o

5  4 .2
t J  r o .g

j6 3o.3
6s s+.6

r,669

J7

t ,825 roo

Leael M/z

r\/ o/o

)  2 . 5

9 7.4
z8 zz.9
9 t  E t t

4,749

4,919 roo

Leael V
.A/ o/o

16 7.4
j6  26 . r

t41 66.5
rz,87z

L ) )

r 1 ,22O rOO

Level IV/z and Level V. These groups are character-
ized by different proportions of large, medium, and
small chips (Thble zo-z).InLevelIIlz and Level III,
small and medium chips are more or less equally rep-
resented, while large chips accountfor r4.ro/o and8.7 o/o

of all chips. In contrast, in Level IYlz and Lwel V the
majority of chips are small, while large and medium
sized chips occur in smaller proportions than they do
in the assemblages of Level IIlz and Level III (Thble

zo-2\.

The Internal and External fudges of the Crimean
Mountain, formed of Cretaceous and Paleogene
rocks, are characterized by rich flint sources, which
were used as the main raw material sources during
the whole of the Stone Age. Flint outcrops, however,
are totally absent within the Main Ridge of Crimean
Mountains, which are formed mainly of Jurassic and
tiassic rocks. The area of the low plateau of Karabi
Yaila, where Karabi Thmchin is situated, is no excep-
tion, and flint outcrops are absent there. A single rype
of local material-chert nodules-is useful for stone
tool production and it is found in Jurassic deposits.
Nevertheless, the majority of stone artifacts at Karabi
Tamchin were made on a fine-grained greyldark grey
flint, which, when parinared, becomes whitish-grey
(Thble zol).The closest sources of grey fint with such
characteristics are situated z5-1o km north of the site.

The fint raw material was subdivided according to
degree of patination into four groups: (r) dark grey
fint, unpatinated; (z) grey flint with light patina; (3)

dark grey fint with green patina; (+) deeply patinated
whitish flint. Other raw materials used ar Karabi
Thmchin are the local coarse-grained cherts that
included three rypes: yellow, grey, brown. Such local
chert nodules are sometimes seen at the bomom of the
Thmchin River Valley, as well as on slopes under the

Jurassic escarpment.

Tlaln20-2
Karabi Tamchin chip dimensions in millimeters

Leael II/z Leuel III Leuel M/z Leuel V
l/ o/o ]\/ o/o I/ o/o ,A/ o/o

zo-29 rzo r4.r 146 8.7 rz6 2.7 z3z r.8
ro- r9  $6  j r .4  7 jz  45 . r  r ,zz r  2 j .7  2 ,984 z3 .z
<  ro  z9J  34 . t  77r  46 .2  3 ,4o2 7 t .6  9 ,656 75 .o

Totd 8+g roo r,669 roo 4,749 roo tz,87z roo

In Level IIl2, almost all cores, fakes, blades, and
tools were made on flint (Thble zo-3). The local cherts
are not represented by primary flaking or in the tool
assemblage. There is a single fake of the local yellow
chert. Unpatinated fint artifacts are absent in this
level; most have a light patinated surface. There is one
denticulate tool made on a fake of dark grey flint with
a green patina. It should be noted that the retouched
edge ofthe tool is not patinated and looks fresher than
the other surfaces of the blank. Probably, this blank
was reurilized and is not connected with debitage
produced on-site.

Almost all artifacts are made on fint in Level III
(Thble zo3). A simple retouched flake and a broken
tool have no traces of patina, while about two-thirds
are lightly patinated. The rest are deeply patinated.
Local chert accounts for 5oh of the artifacts: z simple
retouched pieces and I tools, all made on yellow chert,
plus r core on grey chert.

Although the vast majority of artifacts from Level
IYlz are fint (Table 2o-3), the percentage of ardfacts
made on local cherts (r.7ol') in this level is much
larger than in the assemblages of Level IIlz and
Level III. There are 7 pieces (one core, one fake, four
retouched pieces, and one tool) made on yellow chert,
6 pieces (one blade, two flakes, one retouched piece,
and two tools) made on grey chert, and r tool made

Raw Material Availabilitv and Raw Material Selection
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T,rsrn 20-3
Karabi Thmchin: distribution of artifacts by raw material rypest

Leael II/z Leuel III
N o/o N o/o

Flint, grey with light patina
Flint, grey with deep patina
Flint, dark grey
Flint, dark grey with green patina
Chert, yellow
Chert, grey
Chert, brown

Total roj roo rr9 roo

fdoes not include chips or chunls

Leuel IV/z
l/ o/o

Leuel V
1V o/o

7 t  61
36  )o .3

2  r . 7

5  4 .2
r  o .8

o -

j9 49.1 tz4 58.5
j9  )2 .5  48  zz .7

7  j . 8  1 9  9 . o
r  o .8

7  j . 8  1 7  8 . o
6  , .o  z  o .9
r  o .8  z  o .9

r20  roo  2rz  roo

wasre. At the same time, core-like pieces are absent in
the assemblage of Level V. The utilization of local
cherts is minor in all assemblages. Apparendy, the
assemblages of Levels lllz and III included an occa-
sional piece unconnected with on-site primary faking.
There is one yellow chert fake in Level II/2, and two
tools on yellow chert and one core on grey chert in
Level III, but no associated debitage. On the other
hand, the assemblages of Levels IYlz and V indicate
a wider use of local chert raw materials. In Level IV/z
there are pieces of debitage, a core, and tools made on
yellow chert, debitage and tools made on grey chert,
and one tool made on brown chert. Probably, during
the occupation of Level IV/2, yellow and grey cherts
were faked on-site, but the tool on brown chert was
imported. The assemblage of Lwel V consists of deb-
itage and tools made on yellow chert, while grey and
brown cherts are represented only by tools. Evidently,
yellow chert was flaked on-site, while the tools on grey
and brown cherts were imported.

76 7 i .8
25 24.4

r o.9
, _ a r _

on brown chert. Again, most artifacts are patinated,
although they are rather evenly divided between light
and heavy patination. One simple concave scraper was
made on a dark grey fint flake with a green patina.
The retouched edge ofthe tool has traces ofsecondary
reudlization.

Almost all artifacm from Level V are fint, although
roo/o arte on local chert (Thble zo-3). \X/hile 9o/o of the
aftifacts are unpatinated, the rest are patinated, with
light patination dominating. It should be noted that a
significant part of the heavily patinated pieces (about

4oo/o) are yellowish in color, a result of specific surface
chemical modification in rhe brecciated sediment.
Artifacts made on local raw materials are more com-
mon than in the upper levels (Thble zo-3).

Thus, all the assemblages are mainly fint, which
might have been transported to the site from outcrops
situated some z5-3o km from Karabi Thmchin. The
fint artifacts in Levels IIlz,III, andlYlz include all
artifact categories: core-like pieces, debitage, tools, and

Patterns of Core Reduction

There are few core-like pieces in Levels II/2, III, and
IYlz, and none in Level V (Thble zo-r). The major-
iry of cores are small, exhausted pieces, without clear
patterning. On the other hand, there are major dif-
ferences between these assemblages in the range and
kind of reducrion patterns used. \X/hile some Levallois
blanfts and tools made on Levallois blanks were
recovered from Levels lllz and III, no indication of
Levallois faking was found in Levels IV/z and V.

Lnvgt II lz

There are three comolete and one broken fint cores
in the assemblage of Level IIl2. The broken core was

made on a flake, while the complete cores were made
on flint plaquettes.

The largest core (6r mm long, t4 mm wide, and
ro mm thick) has a semi-ovoid flaking surface and
a series of unidirectional/parallel removals from the
main platform. The core has one faking surface, one
main faceted platform, and three supplementary fac-
eted platforms, rwo lateral edges and one distal. The
back of the core is flat and /Jo/o cortex covered.

One sub-rectangular core (39 mm long, 30 mm
wide, and zo mm thick) has one faking surface wirh
unidirectional removals from one main faceted plat-
form (Figure zo-ri 4) and one lateral supplementary
faceted pladorm. The main scar on the faking surface
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is 14 mm long and 22 mm wide. The back is irregular
and halfcovered by cortex.

An ovoid core (11 mm long, 34 mm wide, and zz
mm thick) also has one flaking surface with a removal

J2 mm long and 2r mm wide from a single main fac-
eted platform. The core has one lateral supplementary
faceted platform. The back is convex, with no cortex.

There is one small broken core $o mm long, 3r
mm wide, and rz mm thick). The core has one faking
surface and one main faceted platform (Figure zo-r 3).
There are no supplementary platforms. The largest scar
on the faking surface is 3o mm long and zz mm wide.
The back is broken and has some cortex.

Lrver II I

Four cores and one pre-core were found in Level IIL
The pre-core is made on a fint plaquette 4o mm long,

42 mm wide, and rr mm thick. It has a single faking
surface, a main faceted platform, and a lateral faceted
supplementary platform (Figure zo-r' z). Obviously,
only a single primary fake (3o mm x z4 mm) was
removed from the flaking surface. After that, the
lateral supplementary platform was prepared and a
number of chips were taken off to form rhe laterd
convexiry of the faking surface for the next removal.
The back is flat and completely covered by cortex.

,W
t---1

Figure zo-r-Karabi Tamchin Level lllzG,4 and Level lll (r, z) core-like pieces: r-bidirectional opposed platform core with
fateral suppfementary platforms; 2-pre-corei 3, +-unidirectional cores with lateral supplementary platforms.



A flint parallel core (19 mm long, 42 mmwide, and
17 mm rhick) has one rectangular faking surface, one
main faceted platform, and two supplementary fac-
eted platforms (Figure zo-r: r). Scars of three removals
are visible on the faking surface, the largest of which
is 19 mm long and 20 mm wide. There are two lateral
supplementary platforms and one distal platform. The
back is irregular and more than 5oolo of it is covered
by cortex.

A convergent core (55 mm long, 12 mm wide, and
18 mm thick) on a grey chert fake has a sub-triangular
flaking surface, one main faceted platform, and two
supplementary faceted platforms (Figure zo-z: z).
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Scars of two successful removals and a series of unsuc-
cessful removals are visible on the faking surface, the
largest ofwhich is 48 mm long and 2j mmwide. There
are two lateral supplementary platforms. The back is
convex, without any traces of cortex.

A bidirectional core (44 mm long, 4) mm wide, and
20 mm thick) was made on a fint nodule or thick
flake (Figure zo-z: r). This core exhibits two bidirec-
tional removals on one faking surface, one platform
that is faceted. and another that is unfaceted. The
largest scar is 17 mm long and Jz mm wide. A single
lateral supplementary platform is faceted. The back is
broken.
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Figure zo-z-Karabi Tamchin Level lll core-like pieces: r,3-unidirectional cores with lateral supplementary platforms; z-
convergent core with supplementary platforms.
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The broken core is a relatively large (35 mm long,

43 mm wide, and rt mm thick) fragment on a fake
(Figure zo-z: 3). This core has a main faceted plat-
form, a lateral supplementary faceted platform, and a
remnant of the faking surface. Ti:aces of two removals
remain on the faking surface. The largest is 34 mm
long and 4r mm wide. The back of the core is convex
and partially cortex covered.

Lgvnt-IYlz

There are three exhausted cores in Level IV/z: rwo are
multi-platform and one is bifacial bi-parallel. One
multi-platform core with three main platforms and
one flaking surface is on local yellow chert, 39 mm
long, 30 mm wide, and 16 mm thick. Two of the plat-
forms are faceted and one is not. The faking surface
is rectangular and there are scars of four removals, the
largesr of which is z7 mm long and rr mm wide. The
back is fat and withour correx.

Another multi-platform fint core with three main
platforms and one rectangular faking surface is 3o
mm long, 24 mm wide, and rJ mm thick. Two of the
pladorms are unfaceted and one is faceted. Scars of
two removals are visible, the largest of which is zr mm
long and 16 mm wide. The back is flat and without
cortex.

The bifacial fint core (48 mm long, j) mm wide,
and 16 mm rhick) has two main platforms and two
opposing rectangular flaking surfaces. The main plat-
forms, both unfaceted, are at the basal part of core, but
each is connected with its own surface. Obviously, the
core was reutilized. The first stage of core reduction
saw a number of light convergent removals, the largest
of which is 4o mm long and 12 mm wide. After that,
the pladorm of the core was re-made and prepared for
the exploitation of the opposite faking surface. Two
removals were struck from that surface, the largest of
which is 3; mm long and 3o mm wide.

Thus, the assemblages of Levels IIlz and III contain
unidirectional and bidirectional cores with lateral/
distal convexities created from supplementary plat-
forms. These cores are not Levallois in the rypological
sense, but might be expected from a Levallois method
during the last stages of core reduction. Obviously,
the core reduction strategy in Lwels IIlz and III has
analogies to the technologies of \festern Crimean
Mousterian, where the Levallois method was used.

On the other hand. cores from Level IV/z do
not have supplementary platforms. Two of these are
multi-plaform and one is bifacial bi-pardlel with
two faking surftces. Such cores are associated with
ad hoc technologies that are common in the Crimean
Micoquian.

Blank Variability

The specific setting of Karabi Thmchin in the moun-
tainous region relatively far from qualiry fint sources
suggests that artifact production in all occupation
levels mainly depended upon imported raw materials.
The presence of cores and debitage permit, without
any question, the supposition that primary faking
of imported raw materials took place on-site. On
other hand, the very high proportions of tools in each
assemblage may indicate thar some tools were pro-
duced off-site. This can be investigated by an analysis
of blanks recovered at Karabi Tamchin.

The category of blanks includes debitage without
traces of secondary treatment, as well as fake and
blade tools. Excluded from blank analyses are bifacial
tools, cores, chunks, chips, unidentifiable debitage, and
unidentifiable tool fragments, although some of them
could have been used as blanks for tool production.

All the assemblages here are too small to subdivide
blanks into fakes, blades, and primary pieces for attri-
bute analyses. Moreover, a considerable number of
blanks in each assemblage are broken. Therefore, the
following discussions of blank morphology are based
on combined blade/fake samples.

Blanks potentially have many attributes, but the
most important are the dimensions, scar pattern, cor-

rex, shape, striking platform, lateral, and distal profiles.
Each blank assemblage has been subdivided into deb-
itage, retouched pieces, and unifacial tools.

There are two different assemblage groups at Karabi
Thmchin: assemblages of Levels Illz and III are
'W'estern 

Crimean Mousterian, while the assemblages
of Levels IYlz and V are Crimean Micoquian. Thus,
focus will be placed on the differences and similarities
of these gror'rpr.

BreNx Corvrposrr roN

Although there are twice as many flakes as blades
in the debitage of Level II/z (Table zo-r), there are
five times as many fake tools as blade tools. Among
unifacial tool blanks that could be identified, there is
one denticulate made on a core trimming fake: it is a
by-product of tool re-sharpening, potentially uncon-
nected with primary faking. The total number of
blanks includes zr blades and 6l fakes (Ilam = zJ.o).

There are almost three times as many fakes as
blades in the debitage of Level III (Thble zo-r), while
there are t times as many identifiable fake tool blanks
as blade tool blanks. Thus, in total, there are zo blade
blanks andTz fake blanks (Ilam = zl).



There are three times as many flakes as blades
arnong the debitage of Level IV/z (Thble zo-r) and
seven times as many identifiable fake tool blanks as
blade tools blanks. Thus, in total, there are 14 blade
blanks and 63 fake blanks (Ilam = r8.z).

Combined. there are three and a half times more
flakes than blades among the debitage for the two
upper levels (Thble zo-r), and five times as many iden-
tifiable fake tool blanks as blade tool blanla. In total,
there are z6 blades and99 fakes (Ilam = zo.8).

The assemblages of Level IV/z and V have rela-
tively low percentages of blades and among them
are trimming pieces-by-products of the reshaping
and thinning of bifacial tools. These uimming blanLs
include r unretouched trimming blade, z unifacial
tools made on small chip-sized blanks from Level
IYlz, z trimming blades, 3 trimming flakes, and r tool
made on a trimming fake from Level V. In addition,

7 blade blanla from Level IV/z and 16 blade blanks
from Level V are distal fragments and some of these
could be broken rimming elements.

Srrepr Cse.necrnRrsrrcs

Several shape attributes were recorded for the blank
assemblages: blank shape, blank profile, and profile
at distal end (Thble zo-4). Although Lwels lllz and

Tesrn20-4
Karabi Thmchin blank shapes and profiles

Shapes

Rectangular
Expending
Tiiangular
Crescent
Ovoid
Parallel
Diagonal
Irregular

Leuel II/z Leuel III Leuel M/z LeuelV
N o/o N o/o ,A/ % ,A/ o/o

Total  49 roo 6z roo j j  roo

Lateral Profles
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III belong to the'Western Crimean Mousterian and
Levels IYlz and V are Crimean Micoquian, there
are few differences between them in these attri-
butes. Irregular shapes always dominate, followed by
expanding and then rectangular. Other shapes occur
sporadically, although parallel are more characteristic
of the upper two levels than of the lower two (Thble

zo-4). The same pattern is true for lateral profiles,
where there are no significant differences in types from
level to level. Incurvate always dominates, usually fol-
lowed by twisted and then flat. As expected, convex
profiles are rare (Thble zo-4). For distal profiles, there
does appear to be a difference between the upper and
lower assemblages. Hinged extremities are more com-
mon in Levels lllz and III. while blunt extremities are
more common in Levels IYlz andV. Of course, in all
assemblages, feathering is very common, if not domi-
nant (Thble zo-4).

Donser Scen Perrr,n.Ns

The large numbers of recognized dorsal scar patterns
notwithstanding, only two types occur with high
frequencies in all assemblages: unidirectional and
unidirectional-crossed. Convergent and three-direc-
tional also occur regularly in all assemblages but in
lower proportions (Table zo-5). Pieces with crested
and ddbordant scar patterns, even combined, are few,
but there is reason to think that those blanks are not
connected with core reduction strategies in Levels IV/
z and V. They might have come from the rejuvenation

j  6 . r
r 3  2 6 . 5

4  8 . 2

9 r4-5
zr  33 .8
4  6 . 5

4  7 - t
z6 49.t
4  7 . t

g  r z . o
t a  t A  t

4  t . 3

J 4.o
J 4.o

36 48.o

7 5  r o o

26 .g

r . 8

44.4
26 '9

roo

Tesle 20-5
Karabi Tamchin blank dorsal scar Datterns

Leuel II/z Leuel III Leuel M/z Leuel V
I  z . o  4  6 . j  I  r . 9

r  z . o  t  t . 6
Scar Patterns N o/o |/

Unidirectiond 15 zr.7 17

Convergent 8 rr.6 6

Bidirectional , 7.j )
Unidirect.-crossed zo z9.o

1-direct ional 8 rr.6
Radial r r.+
Primary i 7.j
Crested r r.+
Debordant 4 t.8

o/o ^/ o/o I/ arc

z6.z  14  z t ,7  z r  z5 .o

9 . 2  9  r 5 . 3

4 .6  9  r5 .3

5 ro.z

4  8 . 2
r 8  3 6 . 8

6  7 - r
14  16 .7

zJ 27.4

I I  I J . I

T  T '

t  t . 9
T  T '

T  T '

4 6 . j I r . 9
t  r . 6

1 8  2 9  1 7  J z . r

Flat

Convex

Incurvate

Twisted

Total

Distal Profles

Feathering

_  _ _ ' _ D ' *

BIunt
Overpassed

16.7 2.9

9 . r  2

to.o 48
24.2 29

roo  ro8

19 29 .2
ro  r5 .4
_ :
7 ro.a

; ^.;

15  25 ,4

:  
u '_

z  3 . 4
z  3 . 4
1  5 . r

1 z  5 6 . r
r r  1 9 . 3

9  r t . 8

3  5 . 3
z  1 . 5

r 5 zo.8 rz t4.8 r r
j  6 .9  ro  rz .4  6

J9 t4.2 36 44.4 33
r  3  r8 . r  4  28 .4  16

72 roo  8r  roo  66

18  38 .3  zo  j 7 . o  16  1 t . 4
19 4o.4 z j  46.  j  t6 1r .4

9  r 9 . 2  8  r 4 . 8  1 7  ) j . j
I  z . r  I  r . 9  2  J . 9

Irregular z 2.9 | r.7 | r.z

Totd 69 roo 65 roo j9 roo 84 roo

Cortex

44 56.4 4)
r t  t r  I  r l

9  r r . 5  6

Jo-/  Jo/o J 3.9 z

/  J- Iooo/o 5 6.4 7

J7  52 .2
1 7  2 3 . 9

1 5  2 r . r

z  2 .8

7 r  r oo

None

<25o/o

z j-5oo/o

6o.6
r  8 . 1
8 . 5
2 . 8

9 . 8

5 r  5 7 . 9
20 22 .7

8  9 . r
4 4.6
5  5 .7

88 rooTotd 47 roo j4 roo i  r  roo Totd 78 roo 7r roo j7 roo
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of bifacial tool edges. Moreover, one of the dibordant
blades from Level IYlz is made on a greenish pati-
nated piece.

The percentage of cortex on blanks is quite consis-
tent, although blanks with more than 75o/o cortex are
more common (yet still not numerous) in the'W'estern
Crimean Mousterian than in the Crimean Micoquian
assemblages (Thble zo-y).

Prerronv CrrenecrrRlsrlcs

Observations about platform characteristics relate
to both striking platform preparation and whether
or not blanls have lipping at the intersection of the
platform and the ventral surface. For an individual
artifact this will not provide unequivocal evidence for
hard hammer versus soft hammer percussion, but for
the assemblage overall, the dominance of lipping or
its absence will indicate the probable rypical mode of
detachment (Marls and Monigal ry9844).

The assemblages of Levels IIlz and III are char-
acterized by high percentages of faceted platforms,
compared to Levels IYlz and V (Table zo-6). the
latter levels are strikingly different from the upper
ones in their moderate presence of cortical platforms
(virtually lacking in the upper levels) and in a greater
occurrence of unfaceted platforms.

Most of the prepared platforms are multiple fac-
eted. Among those in the upper lwels, there is a
series of fakes that should be expected from Levallois
technology. Such blanks have massive faceted plat-
forms, unidirectional-crossed or 3-directional scar
patterns, fat or slighdy incurvate lateral profiles, and
elongated shapes. Obviously, blanks with such char-
acteristics could come from the exploitation of cores

Tesrn 20-6
Karabi Thmchin blank platform preparation and lipping

Leuel II/z Leuel III Leuel M/z LeaelV
Platform type .l/ o/o .A/ o/o .l/ o/o .l/ o/o

Cortex r z.o
Plain rr zz.5 r 6 3o.8
D i h e d r a l  r  z . o  6 r r . 5
P o l y h e d r a l z 4 . r z S . g
Multiple faceted 34 69.4 z8 51.8

Total 49 roo 5z roo

Lipping

Not l ipped 4j 9r.8 48 9z.j
Lipped I z.r
S e m i - l i p p e d  j  6 . 1  4 7 . 7

Totd 49 roo jz roo

IF large 7t.t  69.2
IF stict 6g.+ 53.8

t
t z

2

7
t z

3 8

rJ . r  6  ro .z

J r .6  3o  5o .8
5 . )  9  r 5 . 3

r8 .4  4  6 .8

) r . 6  r o  t 6 . 9

roo  59  roo

1 3  8 6 . 8
z  5 . 3
3  7 .9

3 8  r o o

49 81.r

4  6 .8
6  r o . r

59  roo

5  5 . 3  ) 9
3r .6  16 .9

with supplementary platforms, which predominates
in Levels lllz and III. Typologically, Level IIlz has 1
Levallois blanla: a blade, a tool on blade, and a simple
retouched fake. Four Levallois blanks were recovered
in Level III: a fake, a retouched flake, a tool on an
elongated flake, and a tool on blade. Moreover, there
are several debordant blanks in each ofthese levels (3

in Level IIlz and 4 in Lwel III) that also are common
for Levallois technology. As expected, the indices of
platform preparation are high (Thble zo-6).

The pattern of Levels IYlz and V with a high
proportion of unfaceted platforms is related to the
absence of Levallois technology in those levels. Again,
as expected, this is refected in lower faceting indices
(Thble zo-6).

BreNx DrvrrNsroNs AND Br,aNr SnrpcrroN

The majoriry of blanla recovered in the assemblages of
Karabi Thmchin are small and only a few pieces in each
level had maximum dimensions over to mm (Thble zo-

7). In addition, a significant number of blanks from
each level are transverse flakes, so these were consid-
ered to be a separate group, along with regular flakes
and blades (Thble zo-7), in order to better understand
and describe the differences between blank produc-
tion and blank selection for tool manufacture.

The average dimensions of the debitage rypes are
very similar for all assemblages. A single exception is
the low average thickness for blades in Level III, but
this is based on a sample of only 4 blades, z of which
were long and relatively thin.

The average dimensions of retouched pieces and
unifacial tools are greater for blade and fake tool
blanla than for the debitage samples in each assem-
blage (Thble zo-7).lhemean dimensions of transverse
fake blanks, howevet are the same as for the debitage.
Level IIlz has a series of large tools, among which is
a retouched blade 87 mm long, a retouched flake 89
mm long, and a double scraper on a blade 72 mm
long. Such large tools do not occur in the other levels.
For instance, the largest tool from Level III is a simple
scraper made on a blade t4 mm long, the largest tool
from Level IV/z is a convergent scraper on a flake 59
mm long, and the largest tool from Level V is a simple
scraper on a flake 6z mm long.

Ir might be expected that blank selection for tool
production would have given preference to some
attribute discussed above. As shown by the compara-
tive investigations, there are no significant differences
among the proportional occurrences of debitage,
retouched pieces, and unifacial tools in the majority
of blank attributes. Even these few differences may
be unimportant when the possible effects of the small
samples from each level are taken into account.

Ail zurabi tmchin assemblages have a high per-
centage of tools that obviously resulted from a pauciry
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Tesw20-7
Karabi Thmchin aver€e dimensions of debitage, retouched pieces, and toolst

Leuel II/z

Flahes

) 2 . 8

6 .7
t , 6
o .6

20, )

33.o

44.4
28.4
6.6
r . 6
o ,6

r4 .g
2 1 . 2

37.6
26.7
6.7

o.7
17.7
24.9

Leuel III

Bla*s Flahes

i7.o 14.9
r 5.o 24.o

1 . t  6 . 6
2 . 5  r . 5
o.4 0.7

9 . '  r 9 . o
z j . )  27 .6

4 t  . 5  3 7 . t
r 8 . t  z \ . j
6 .1  6 .o
2 . 5  r . t
o.4 o.8

r4.3 t6.o

3  5 . r  z r . r

48.o j8.Z
2r .7  25 .4
6.7 6.7
2 . 2  r .  t
o. t  o.7

zz .6  r7 .3

4r.z 26.4

Leuel M/z

Blades Flahes

37.2 14.7
r  t .o  z t .6
6.2 6.4
2 , 5  r . 4
o.4 0.7

16.7  r  8 .4

4r.1 25.o

I8 .o  3J .4
1 7  , o  2 r . 5

7.o 6.9
z .z  t .6
o.4 o.6

r8 .4  zo .6

4r .z  Jz .o

4r .7  19 .o
r8.7 27.9
8 .o  8 .7
2 .2  r .4
o.4 0.7

r 9 . 2  z z . 1

42.9  3r .2

77ansa.
Flahes

TVansu,
Fhhes

Transa,
Fhhes

2 3 . 9

J2.8
8 . 2
o.7
r .4

) + . L

24.9

2 1 . 5

J I . O

7.o
o.8

r . j

29.8

zz .6

36 .o

4t - t
r o . t
o .8
r . 3

29.2
2 3 . r

Leuel V

TVansu.
Bkdes Flzhes Fkhes

4o.J  12 .7  25 .5
r7 .o  z r .8  )6 .8
4 .9  t .7  7 .7
2.4 r.  t  o.7
o .4  o .7  r .4

r2 . r  r7 .4  J  o . r
28.7 2.6.r zo.8

44.o 36.6 zr.o
r8 .3  z7 .o  j6 .o

5 .7  8 .4  t .o
2 .4  r .4  o .6
o.4 o.7 r.7

r2.9 21.o zj.8

3 o . 9  3 r . r  r 3 . 9

47.2 j6.6 24.4
zz .z  26 .6  j6 .6
6 .o  9 .  j  9 .o
2 . r  r .4  o .7
o . t  o . 7  r . 5

r2 .7  z  j .9  36 .9
z7.o 3 5.6 24.6

Debhage Bhdes

Length, mm )7.7
Vidth, mm 16.9
Thickness, mm 6.o
L^V z.z
'W/L 

o.4
TlL*too,o7o rr.9
T,|$7*roo, o/o 1i.6

Retouched pieces
Length, mm 6+.5
Vidth, mm z7.j
Thickness, mm g.o
LNq z.J
wL o.4
TIL*rss, o7o r4.o
T/!7*roo, o/o )2.7

Unifacial took
Length, mm S9.j'!7idth, 

mm 2z.o
Thickness, mm 8.o
L/\f 2.7
W/L o.4
T /L* too, olo | 3.5
T/W*roo, o/o )6.4

fcomplete pieces only

2 r . 3

12.4
9 . r
o.7
r . t

42 .9
z8.z

7 J . o

3  5 . o
7 .o
o .7
I . 5

to.4

27.J

32.8
8 . 8
o .8
f 1

3z . r
26.7

2 r . 9

) 2 . 5
6.o

r . t
27-4
r  8 . t

I8 .o
7.o
o .6
r . 7

3  r . 8
r  8 .4

2 3 . 2

3 r . 2
9 . 3
o.7
r . 5

40.j
26 . j

of raw material. Because of this, the proportional
occurrences of most attributes are related to tool char-
acteristics. The analysis of blank variabiliry has shown
that in conditions of raw material shortage, blank
selection is biased coward the largest available pieces,
while other characteristics such as scar pattern, shape,
lateral profile, etc., are not decisive factors. All rypes
of blades, fakes, and transversal flakes were widely
used as blanla for tool production. The proportional
occurrence of tools by blank rypes (Thble zo-8) shows
that there are relatively few differences among levels.
It seems, in spite of tite quite different techn-ologies
used to produce blanks in Level Il/z-Level III and
Level IV/z-Level V the tool assemblages have a
similar pattern of blank selection. On the other hand,
morphological differences among blank rypes did play
a secondary role in blank selection. It is obvious that
the primary criterion in blank selection for tool pro-
duction was blank size. The longest edge of blades and
regular flakes is the lateral edge, while for transverse
flake the longest edge is the distal edge. In this sense,
in each assemblage, the division of blanla by their
maximum dimensions shows that the larger the blank,
the more likely it was used for tool production (Thble

zo-9). This selective preference for large blanks does
not mean that smaller blanks vrere not also retouched.
About half of the blanks measuring )o-4g mm in each
level were made into tools. AIso, in each level there
are tools made on chip-sized blanks (< 3o mm in
maximum dimension). On the other hand, an appre-
ciable percentage of tools in each level are invasively
retouched and heavy resharpened implements.'With
each resharpening, the tool became smaller and many
of tools do not refect their original blank dimensions.
Thus, many of the chip-dimensioned tools with heavy
rejuvenation of their edges might have been much
larger before resharpening.

Tasrr 20-8
Karabi Thmchin tool assemblages by blank types

Leuel II/z Leuel III Leuel M/z Leuel V

N o/o l/ o/o l\y/ o/o ]\/ o/o

Blades 7 16.7 7 ra.7 , rz. j

Regularfakes p 7r.4 41 74.6 )r 77.5
Tiansverse flakes 5 rr.9 7 rz.7 4 ro.o

r o  r 8 . 9

i7  69 .8
6  r r .3

Total  42 roo 5j  roo 40 roo s j  roo
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Thsr-e 20-9
Karabi Tamchin blanks grouped by maximum dimension

Leuel II/z
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Tool Assemblages

As discussed above, the tool assemblages of Karabi
Thmchin have been divided into four groups: bifa-
cial tools, unifacial tools, retouched pieces, and tool
fragments. Not all of these tool groups, however, are
useful for rypological definition.

Most rerouched pieces have light or very light
marginal retouch: only sweral edges from each level
have irregular scalar retouch. Because retouched pieces
exhibit little modification of their edges, it is possible
to suggest that most of these retouched pieces were
used only briefly and without resharpening. On the
other hand, some these could have resulted from natu-
ral edge damage, unconnected with human activity.

Tool fragments are mosdy broken unifacial tools.
These broken tools have different types ofretouch but
are very small. As such, they provide little typological
information and are not useful for assemblage com-
parisons. Thus, tool fragments and retouched pieces
were counted as tools sensu lato. They are not included
in the restricted rype list but are shown as separate cat-
egories by retouch surface or position (Thble zo-ro).

Regular retouched implements, tools seruu stricto,
include bifacial and unifacial tools that are described
according to the typological classification of fint arti-
facts used previously for investigations of the 

'Western

Crimean Middle Paleolithic (Chabai t998c, r998d;
Chabai and Demidenko 1998; Marks and Monigal
1998; Yevtushenko r998b).

Bifacial tools were recovered in Levels IYlz and

V but they were absent in Levels IIlz and III (Thble

zo-ro). Among the bifacial tools, there are only pieces
reduced plano-convexly. In general, bifacial tools
include only points and scrapers. Taking into account
that almost all bifacial tools from Karabi Tamchin are

very reduced, however, such a subdivision is unreason-
able. Depending upon the number of retouched edges,
bifacial tools were divided into simple, convergent,
and double. Additional attributes used in the classifi-
carion of bifacial tools were the presence or absence of
other rypological elements, such as natural, plain, or
faceted backs.

Unifacial tools include continuously retouched
implements with dorsal, ventral, alternating, and
alternate retouch. These unifacial tools are subdi-
vided into several tool classes, such as points, scrapers,
denticulates, notches, endscrapers, and perforators.
According to the number of retouched edges, edge
shapes, and edge placement, most of the tool classes
were subdivided into subsets based on the overall tool
shape.

Because ofsmall sample sizes, the percentages of the
different unifacial tool classes are only suggestive. The
main groups of unifacial tools are points and scrapers,
while other tools, such as denticulates, notches, end-
scrapers, perforators, etc., occur in very small numbers.
On the other hand, many of the unifacial tools have
both a small size and extensive edge modification,
making classification, at times, difficult. For instance,
the distinction between points and convergent scrap-
ers is based on the sharpness of the pointed tip, but
it is objectively difficult to separate points from con-
vergent scrapers when they are made on small blanks
and have heavy invasive retouch. The tools consist of
simple with one retouched edge (lateral, transverse,
and transverse-oblique), double, and convergent. The
correlations of simple, double, and convergent tools
refect the morphological characteristics of the unifa-
cial toolkits (Thble zo-rr).

Leuel M/2,

^t

i"u-\\
$ x'u

\+' .s N
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Tl.l;-r' 20-10
Karabi Tamchin, tool assemblages by lwel (continued on following page)

Points

Sub-triangular

Crescent

Sub-crescent

Semi-trapezoidd

Amorphous

Lateral

Tip fragment

Scrapers

tansverse straight

Transverse convex

tansverse wary

Tiansverse-oblique straight

Tiansverse-oblique convex

Lateral straight

Lateral convex

Lateral concave

Lateral wary

Double straight

Double convex

Double wavy

Double straight-convex

Double straight-concave

Double convex-concave

Convergent sub-triangular

Convergent leaf

Convergent sub-crescent

Convergent semi-crescent

Convergent sub-rectangular

Convergent semi-rectangular

Convergent sub-trapezoidal

Convergent semi-trapezoidal

Convergent amorphous

Convergent tip fragment

Denticulates

Transverse

Simple

Double

Notches

Simple laterd

Simple distal

Double distallateral

Endscrapers
Atypical distal
Aqpicd proximal

Perforators
Sub-triangular

Bifacial tools
Simple convex

Leaf-shaped

Semi-crescent

Sub-triangular

Bifacial, unidentifiable

Restricted total
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The following types of retouch were recognized:
scalar, combined (scalar plus sub-parallel), stepped,
marginal, and irregular. Sub-parallel retouch only
occurred in combination with scalar retouch. It is
important to note that complex tools with two or
more working edges (double scrapers, points, and
convergent scrapers), as a rule, exhibit different rypes
of rerouch and retouch intensity on their working
edges. Taking this into account, each edge of the uni-
facial tools was investigated separately.

Based on the extent of the retouch, tool edges
were subdivided into light retouch (r-z retouched
rows), medium retouch (multi-row retouch in strips
< t mm wide), and heavy retouch (multi-row retouch

in strips > t mm wide). Retouch angles were subdi-
vided into fat (< 45'), semi-steep (4t'-6o'), and steep
(t 6o'). Using a combination of retouch rype, width
of retouch, and retouch angle, it was possible to divide
tools into three grades of exhaustion:
(A) Not exhausted-all working edges have retouch

that is light, fat, or semi-steep scalar;
(B) Semi-exhausted----€ven if one working edge has

medium retouch by fat or semi-steep scalar or
combined retouch it goes here;

(C) Exhausted-even if one working edge has heavy
sreep or semi-steep stepped retouch it is consid-
ered exhausted.

The results are shown in Thble zo-ri.

Tesre 20-11
Karabi Tamchin, morphological structure of unifacial tools
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A - not-exhausted tools; B - semi-exhausted tools; C - exhausted tools

Lnvnt- II lz

The tool assemblage of Level II/z consists of 3r unifa-
cial tools, 18 retouched pieces, and 7 tool fragments.
Bifacial tools are absent (Thble zo-ro).

Unifacial Tbols
The unifacid toolkit for Level IIlz is dominated by
scrapers, followed by points (Thble 2o-ro), and all

tools are made on flint.'S7ith the exception of a single
scraper fragment and a perforator, all retouch is dorsal

br.s"t ).
The two sub-triangular points are made on flakes,

one with dorsal basal thinning (Figure zo3: t).'Ihe
amorphous point is on a blade (Figure zo3: z).1he
ventrallv thinned pointed tip of this tool is situated
at the proxim"l ..ri of the biank. The lateral point is
made on a fake and has a retouched lateral edge and
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a\\s
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Figure zo-3-Karabi Tamchin Level lllz tools: l-sub-triangular, basally thinned point; z-amorphous shaped point; 3-lateral
re-utilized point; 4-semi-trapezoidal (ddjett) scraper; 5-sub-triangular convergent scraper; 6-double convex-concave shaped
scraper; Z-double straight-convex shaped scraper;8-transversal-oblique straight scraper; 9-transversal wavy scraper.
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Figure zo'4-Karabi Tamchin Level ll/z tools: t, z-lateral straight scrapers; :-double denticulate tooh 4-retouched ffake;
5-simple notched tool; 6-lateral straight scraper with natural back; 7-retouched blade.
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retouched dp (Figure zoSt 3). Obviously, the distal
end of the tool was broken and then it was reutilized.
Tip fragments represent broken pointed extremities of
points.

Scrapers are mainly convergent or simple lateral
(Thble zo-ro). The single transverse scraper is convex
and made on a fake (Figure zo3:. g). The transverse-
oblique scraper is also on a fake and has a straight
retouched edge (Figure zo-1: 8).All lateral scrapers are
suaight (Figure zo-4i r, z, 6): one is on a transverse
fake (Figure zo-4: z), while all others are made on
regular fakes. One has a plain back accommodadon
and is distally truncated-faceted.

Both straight-convex scrapers are relatively large.
One is made on a blade (Figure zo-1; 7), the other
on an elongated Levallois blank. The convex-concave
scraper is on a regular flake (Figure zo-1: 6). Both sub-
triangular scrapers are made on large chips (Figure

zo-1 ). All semi-trapezoidal scrapers are canted

@"jrtA). One is made on a broken fake, anorher on
a rranwerse fake, while the third is on a regular flake
(Figure zo-1t 4). The amorphous scraper is on a regular
fake. Both tip fragments are heavily exhausted, bro-
ken pointed parts of convergent scrapers. One has
alternate retouch of its working edges.

One denticulate on a trimming fake has a straight
edge, while the othet on a blade (Figure zo-4: 3), has
two straight edges. Both notched tools are only lightly
retouched. The single lateral notch is on a regular fake
(Figure zo-4 5), while the double notch, one lateral
and the other distal, is on a broken flake. The perfo-
rator is on a crested fake, has alternately retouched
edges, and is ventrally thinned at its tip.

Thus, the unifacial tools are comprised of z8 dor-
sally retouched pieces, z alternating retouched pieces,
and r alternately retouched piece. One piece among
these, a scraper, had a natural back; it is also the only
laterally truncated-faceted piece. Three of the unifacial
pieces have ventral thinning; on two of these the thin-
ning occurs at the tip, while on the third it is basal.

Tool Fragments

Tool fragments are broken tools; all are made on fint
with dorsal retouch (Thble zo-ro).

Retouched Pieces

All retouched pieces are on fint and, aside from three
with alternating retouch, all have dorsal retouch
(Thble zo-ro). The laterally retouched pieces include

3 blades, rr fakes, r chip, and r chunk. One blade is
relatively large (89 mm x to mm x 9 mm) and has a
multi-faceted platform (Figure zo-4: 7). The retouched
flakes include 7 regular flakes, r Levallois fake, and 3
dibordant fakes. The distal retouched piece is on a
broken fake. The bilateral retouched piece is on a
transverse fake.

Levnr II I

The tool assemblage of Level III consists of z8 unifa-
cial tools, 19 retouched pieces, and 18 tool fragments.
Bifacial tools are absent (Thble zo-ro).

Unifacial Tools
Over half of the unifacial tools in Level III are scrapers,
while points, denticulates, notches, and endscrapers
appear in low numbers (Thble zo-ro). Only two
notched tools are made on yellow chert: the others are
on fint. All unifacial tools have dorsal retouch, except
for a single notched tool with alternate retouch and a
convex scraper with inverse retouch.

There are two small point tips and a single lateral
point made on an elongated fake (Figure zo-5: t).

Scrapers have considerable rypological variabiliry
although simple forms are predominant (Thble zo-ro).
The convex tranwerse scrapers and the transverse-
oblique scraper are made on transverse fakes. The
former are exhausted (Figure zo-6: 4). The working
edge of the tranwerse-oblique scraper is straight and
has invasive retouch. The straight scraper is made
on a fake. The blanks used for simple convex scrap-
ers include z regular fakes (Figure zo-6: z), r blade
(Figure zo-6: t), r elongated Levallois fake (Figure

zo-5:7), and r Levallois blade (Figure zo-S:8). The one
on a simple blade is ventrally retouched and has ven-
tral back thinning (Figure zo-6t t).'SThile the scraper
on Levallois fake is lightly retouched, all others have
invasive retouch. The lateral scraper with a wavy
working edge is made on a broken fake and is lightly
retouched (Figure zo-6: j). The double-convex scraper
is on a chip and has a distal faceted truncation (Figure

zo-5: ). The double-wavy scraper (Figure zo-5: ) is
made on a blade and is exhausted. One sub-triangular
scraper is on a large chip (Figure zo-5: z), another is
on a fake, and both are invasively retouched. The leaf-
shaped scraper is made on a fake (Figure zo-5: 6) and
is exhausted. The semi-crescent scraper is on a chip and
has invasive retouch. One of tip fragments is a broken
distal part of a convergent scraper and is too small to
define the blank rype. Another is on a relatively large
trimming fake produced during the rejuvenation of
the terminal end of a convergent scraper (Figure zo-5:

4). Both tip fragments are heavy exhausted.
The simple denticulate is lighdy retouched and on a

fake, although its proximal end has a faceted trunca-
tion. The double-wavy denticulate (Figure zo-6: ) is
made on a blade and is exhausted. All notched pieces
have light retouch. Both lateral notches are made on
transverse fakes, with alternate retouch. One distal
notch is on a transverse fake; the other is broken.
The endscraper is arypical (Figure zo-6: 6), is on an
irregularly shaped transverse flake, and has heavy steep
combined basal retouch.
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There are no tools with back accommodation. Only
one tool has ventral thinning, while two tools are
p roximally truncated-faceted.

Tool Fragments

All tool fragments are fint and have dorsal retouch.

Retouclted Pieces

Most retouched pieces (Figure zo-6: 7-ro) are fint,
although rwo are on regular yellow chert fakes. Lateral
retouched pieces include r blade, u fakes, z chips, and
r chunk. There are 8 regular fakes, r transverse fake,
r Levallois flake, and r ddbordant flake with marginal

dorsal retouch. The distal retouched piece is on a flake.
Two of the bilaterally retouched pieces are made on
blades and one is on an overpassed flake.

Lnvnt lYlz

The tool assemblage of Level IV/z consists of 4 bifacial
tools, 3r unifacial tools, z7 retouched pieces, and zo
tool fragments (Thble zo-ro).

Bifacial Tbols
Each bifacial tool has a different shape (Thble zo-ro)
but all are plano-convex and exhausted. The subleaf
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Figure zo-5-Karabi Tamchin Level lll tools: r-lateral point; z-sub-triangular convergent scraper;3-double wavy scraper;4-tip
fragment ofconvergent scraper; s-double convex scraper;6-leaf-shaped convergent scraper;7-lateral convex scrapers made
on Levallois flake;8-lateral convex scraper made on Levallois blade.
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example (Figure zo-7: t) is on a fint plaquette and is
relatively large:64mm long, 44mmwide, and 20 mm
thick. Two edges are retouched from the convex side
by stepped and scalar retouch. One edge had a naural
back, covered by cortex. The edges exhibit traces of
resharpening. The sub-triangular example (Figure zo-

7: z) is also on a fint plaquette (57 mm long, 46 mm
wide, and r7 mm rhick). Its edges have scalar retouch.
It also has a natural back. The sub-crescent bifacial
tool (Figure zo-7: ) is small: 27 mm in length, 16 mm
in width, and 9 mm in thickness. Obviously, the tool
is made on a fake. Its edges have scalar and stepped
retouch and it is heavily reduced and exhausted

through multiple rejuvenations of the working edges.
The unidentifiable bifacial tool (39 -m long, z8 mm
wide, and 14 mm thick) is broken. It has stepped
retouch and is very exhausted.

Unifacial Tbols
Unifacial tools in Level IYlz are mainly scrapers of
different rypes (Thble zo-ro). Most are on fint, but
there are several tools on local chert. Among these are
r point made on brown chert and z simple scrapers
made on grey chert. 

'$7ith 
the exception of 4 scrapers

(z with ventral, r with alternate, and r with alternating
retouch). all tools have dorsal retouch.
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Figure zo-6-Karabi Tamchin Level lll tools: r-lateral ventrally retouched convex scraper with thinned back; z-lateral convex
scraper;3-lateral wavy scraper; 4-transversal convex scraper; s-double denticulate tool; 6-atypical endscraper; 7-retouched
blade;8, 9, lo-retouched chips.
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Three of the 4 point tips have invasive retouch and
one is heavily exhausted. Three are simple broken frag-
ments but one came from a special rejuvenation of the
pointed end of some point. One of broken tips is on
chert, all others are on fint. Double and convergent
scrapers are most common (Table zo-ro). The trans-
verse-oblique scrapers are convex and are on transverse
fakes (Figure 2o-8: -ra). One is exhausted, while the
other is lightly retouched (Figure zo-8: 4).

Lateral scrapers are mainly convex (Table zo-to).
Two with straight edges are on regular flakes and have
invasive retouch; one of these also has ventral thin-
ning (Figure zo-8; g), another is on blade (Figure zo-8:

6), and anorher on a chip. The tool on chip has an
alternating lightly retouched edge and a plain back on
the opposite edge. Most of the convex scrapers have
invasive retouch; only z pieces have light retouch. One
of these is chip-sized (Figure zo-8: z), all others are on
flakes (Figure 2o-8: 5, ). One fake scraper has ventral
basal thinning. Another fake scraper is of grey chert
and has a natural back on the unretouched lateral
edge. The concave scraper, on a grey fint fake, has
invasive. ventral retouch and both surfaces are covered
by a deep green patina, although there is no patina-
tion on the retouched areas. Obviously, this tool was
reudlized from some ancient blank.

I-l

Figure zo-7-Karabi Tamchin Level lV/z tools: r-sub-leaf shaped naturally backed bifacial tool; z-sub-triangular naturally
backed bifacial tool; 3-semi-crescent bifacial tool.
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Both double scrapers are exhausted. The double-
straight scraper is on a chip, while the straight-concave
scraper is on a trimming chip.

Convergent scrapers are mainly a"morphous (Thble

zo-ro). The semi-rectangular scraper is made on a chip
that has light alternate retouch. The semi-trapezoidal
scraper is made on a fake by invasive retouch and its
proximal end is ventrally thinned. Both semi-rect-

angular and the semi-trapezoidal scrapers are canted
(d4rte).Two of amorphous-shaped scrapers are on
chips, one is on a blade, and the others are on fakes
(Figure zo-8: r). All have invasive retouch. Three have
the pointed tip at the proximal end of the blank. One
of the latter and one regular example have thinned
tips. All tip fragments of convergent scrapers are heavy
exhausted. Two are broken distal parts of convergent
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Figure zo-8-Karabi Tamchin Level lV/z tools: r-amorphous shaped convergent scraper;z-lateral convex scraper on chip;3-tip
fragment ofconvergent scraper; 4,1o-transversal-oblique convex scrapers;5-lateral convex scraper;6-lateral convex scraper
on blade; 7-lateral convex scraper on flake;8, p-lateral straight scrapers.
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scrapers; the third resulted from the rejuvenation ofa
convergent scraper (Figure zo-8: j).

The notched tool is an exhausted lateral notch on a
broken fake with a truncated-faceted distal end.

In sum, 87.ro/o of the unifacial tools have dorsd
retouch, 6.40/0 are naturally backed, and ).2o/o are
truncated-faceted. In addition, t6.ro/o have ventral
thinning, all but one basal.

Tool Fragments

Of the tool fragments fragments, one has alternate
and one has bifacial retouch. All the others have dorsal
retouch (Thble zo-ro).

Retouched Pieces

Thirteen retouched pieces are on regular flakes, z on
transverse fakes, and z on chips. The regular fakes
include z with alternating retouch, r with ventral
retouch, and the rest with dorsal retouch (Thble zo-
ro). One each of the dorsally retouched fakes is on
yellow chert and grey chert. Both transverse flakes
are fint and have dorsal retouch. One chip is flint
with dorsal retouch, the other is yellow chert and is
ventrally retouched. The bilaterally retouched pieces
include 3 fakes, r overpassed blade, and 3 chips. All
bilaterally retouched pieces are fint. Most retouch is

dorsal, with the exception of one ventrdly and two
alternately retouched fakes, as well as one alternately
retouched blade. Both distally retouched pieces are
made on fint flakes. One has dorsal retouch, the other
ventral. The proximally retouched piece is on a yellow
chert fake and has alternating retouch.

Lnvnr V

The tool assemblage from Level V includes y bifacial
tools, ;y unifacial tools, 59 tool fragments, and z4
retouched pieces (Table zo-ro).

Bifucial Tbols
All bifacial tools are on flint and all are plano-convex.
Each example has a different shape (Thble zo-ro). The
simple convex bifacial tool is on a medium-sized
plaquette (7r mm long, 46 mm wide, and 15 mm
thick) and has a single convex working edge made
by stepped retouch (Figure zo-9: 3). The side of tool
opposite the retouched edge is faceted by retouch. The
sub-triangular-shaped bifacial tool (Figure zo-9: r) is
on a small plaquette (4o mm long, 1z mm wide, and 15
mm thick). Two edges have stepped retouch. The basal
end of the tool is broken. The leaf-shaped bifacial tool
(Figure zo-9: z) is relatively small (29 mm long, z5
mm wide, and ro mm thick). It is heary exhausted
and semi-bifacial; it could be defined as a reutilized
unifacial convergent scraper.

The unidentifiable pieces comprise z pointed ends
of bifacial tools. Both are exhausted and have almost

equal dimensions. One is made on a plaquette (36 mm
long, 3r mm wide, and rr mm thick), while the other
is on a fake Qz mm long, Jo mm wide, and ro mm
thick).

UnifucialTbols
The toolkit of unifacial tools, all dorsally retouched,
consists mainly of scrapers and points of different
types, with scrapers dominating (Table zo-ro). Aside
from z points on grey chert and 3 scrapers on yellow
chert. all unifacial tools are made on flint.

Two of the sub-triangular points have their pointed
tips proximally positioned (Figure zo-rol 4), while the
other is canted (d4rt4.The canted point has inva-
sive retouch, as well as a ventrally thinned pointed
tip (Figure zo-rot z). These sub-triangular points
are heavy exhausted. The crescent point is made on
a tranwerse fake and is exhausted. The point tip is
canted. The sub-crescent point (Figure zo-ro: y) is on
a grey chert blade, is exhausted, and its point is proxi-
mally positioned. The semi-trapezoidal points have
invasive retouch, are on broken flakes, and are canted,
The amorphous point (Figure zo-ro: 9) is on a grey
chert trimming blade and is exhausted. Tip fragments
include 4 small broken tips and 3 removals from the
rejuvenation of points. One of the rejuvenation tips is
proximal and has ventral thinning (Figure zo-ro:. l.

Unifacial scrapers are dominated by simple lateral
types (Table zo-ro). Thansverse scrapers include z
straight, r convex, and r wavy. One straight scraper
on a broken fake has a plain back at the proximal
end. Another straight exhausted scraper is on a chip.
The convex scraper is on a tranwerse fake and is also
heavily exhausted. The wavy scraper is made on a chip.
The convex and the wavl transverse scrapers have
proximal backing. flansverse-oblique scrapers include
both straight (Figure zo-u: 7) and convex rypes. The
straight scraper is on a yellow chert fake, while the
convex scraper is exhausted.

Straight lateral scrapers are made on 4 fakes, 3 chips,
and r blade. One is on yellow chert. Two on fakes
have cortex-covered bacla (Figure 2o-rr: 3, 4). Also,
one is proximally thinned and distally truncated-fac-
eted. Most of the lateral straight scrapers are invasively
retouched (Figure zo-rr: 5). One chip-dimensioned
straight scraper (Figure zo-rc 8) is on brown chert and
is exhausted, while two others are lighdy retouched.

The convex lateral scrapers include z on fakes
(Figure 2o-rrt g, ra), r on blade (Figure zo-rr: -r), r
on chip, and r on a trimming flake (Figure zo-l: 6).
The latter is on yellow chert. The scraper on blade
is exhausted and its distal end is truncated-faceted.
The ones on the chip and the trimming element are
lightly retouched, while those on fakes have invasive
retouch. The concave scraDer is on a transverse flake.
It is exhausted and has a^faceted back opposite the
retouched edge. Vavy scrapers are made on 4 regular
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flakes, r chip, r overpassed fake, and r blade. Four have
invasive retouch and 3 are heavy exhausted. One, on a
regular fake (Figure zo-tt u), has a lateral truncated-
faceted edge opposite the working edge. The example
on a blade (Figure zo-u: 5) is exhausted.

The double scrapers have various shapes: double-
straight, double-convex (Figure 2o-ro: 8), and
straight-convex (Figure zo-tol. 3). The double-straight
scraper is on a chip and has invasive retouch. Both
double-convex scrapers are exhausted. One of these is
made on a blade. The double-straight one is on fake
and is distally truncated-faceted.

There are five different rypes of convergent scrap-
ers (Thble zo-ro), most of which are exhausted. Both
sub-crescent and semi-crescent (Figure zo-ro: Z)
scrapers have proximal points and are made on regu-
lar fakes. The tip of the sub-crescent tool is ventrally
thinned. Both the sub-rectangular and sub-triangular
(Figure zo-ro; 6) scrapers are canted (dijae). the
sub-rectangular scraper is made on a chip, while the
sub-trapezoidal scraper is made on regular fake. The
tip fragment of a convergent scraper is too small to
define its blank rype.

The transverse denticulate is on a transverse fake
and has an exhausted convex working edge. The
double denticulate (Figure zo-n: n) has invasive
retouch. It is on a broken fake and has a straight-con-
cave shape. The endscraper is on a regular fake and
could be defined as atypical. Its distal end has steep
and stepped retouch, while its lateral edge has fat
scalar retouch.

In sum, all unifacial tools are dorsally retouched.
Five have backing: r is naturally backed and 4 have fac-
eted backing. In addition, there are 4 tools with ventral
thinning: 3 at the tip and r at the base. There are also 3
distally truncated-faceted and r laterally truncated-fac-
eted pieces. The distal end of the basally thinned tool
(lateral scraper) is also truncated-faceted.

Tool Fragments

There are 53 dorsally retouched, z ventrally retouched,

3 alternately retouched, and r bifacially retouched
tool fragments. One alternately and two dorsally
retouched pieces are yellow chert; all others are flint
(Table zo-ro).

l-.--.1

Figure zo-9-Karabi Tamchin Level V tools: r-sub-triangular bifacial tool; z-sub-leaf-shaped tool with semi-bifacial elaboration;
3-simple straight bifacial tool, with faceted back accommodation.
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Retouched Pieces

The retouched pieces mainly have lateral retouch. Of
the lattet 2 are on blades, 6 on regular fakes, r on a
transverse fake, r on a crested fake, and 4 on chips.
Both retouched blades are flint. one with dorsal and
the other with ventral retouch. Only one regular fake
has inverse retouch, all others are dorsally retouched.
Two dorsally retouched fakes are yellow chert, while
dl others are flint. The transverse fake and the crested
fake are fint and both are dorsally retouched. All
laterally retouched chips are flint. Two of these have
dorsal retouch, two others have alternating retouch
(Thble zo-ro).

Bilaterally retouched pieces include r on blade, z on
broken fakes, and z on chips. All are made on fint.
Both edges of the bilaterally retouched blade have
dorsal retouch. Among the retouched fakes, one has
dorsal and another has alternate retouch. One of the
chips has dorsal retouch and the other has alternating
retouch. Distally retouched pieces, r flake and z chips,
are all fint. Both distally retouched chips have dorsal
retouch. while the fake has ventral retouch. The two
pieces with proximally retouched ends exhibit dorsal
retouch and are on fint. One of these is made on a
transversal flake, another is made on a chip.
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Figure zo-ro-Karabi Tamchin Level V tools: l-tip fiagment of reversal (tool orientation is r8o" from the technological
orientation of its blank) point, tip thinned; z-sub-triangular canted point, tip thinned;:-double straight-convex scraper; 4-
sub-triangular reversal point on blade;5-sub-crescent reversal point; 6-sub-triangular canted scraper;7-sub-crescent reversal
scraper; 8-double-convex scraper; 9-amorphous shaped point.
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Figure zo-rr-Karabi Tamchin Level V tools: r-lateral convex scraper distally truncated-faceted; z-lateral straight scraper;3,
4-lateral straight scrapers with natural back accommodation;s-lateral straight scraper; 6-lateral wavy scraper; 7-transversal-
oblique straight scraper;8-lateral straight scraper;9 ro-lateral convex scrapers; rr-lateral convex scraper laterally truncated-
faceted; lz-double denticulate rool.
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Morphological Structure and Degree of Unifacial Tool Retouch

LnvBr lllz

There are 7 points and 19 scrapers in Level IIlz with
a combined 44 retouched edges (Table zo-u). Of
these edges, 8 have light retouch, 6 have medium
retouch, and 1o have heavily retouched edges. There
are r.7 retouched edges per tool (Table zo-rz). The
lightly retouched edges all have scalar retouch: 4
fat, 3 semi-steep, and r steep. Those with medium
retouched edges have z with semi-steep scalar retouch,
z with steep scalar retouch, and z with fat combined
retouch. Among those with heavy retouched edges, ry
have stepped retouch (7 semi-steep and 8 steep), 8
have scalar retouch (3 flag 4 semi-steep, and r steep),
and 7 have combined retouch (2fl.at,4 semi-steep, and
r steep). For all types of retouch, most are either semi-
exhausted or are exhausted (Thble zo-u).

Lnvnr II I

Among the unifacial tools in Level III, there are 3
points and r8 scrapers (Thble zo-ro) that together
(Thble zo-rr) have 3z retouched edges. Of these, 8
have light retouch, ro medium retouch, and 14 heary
retouch. There is an average ofr.5 retouched edges per
tool (Table zo-v). Among the lightly retouched edges,

7 have scalar retouch (6 fat and r steep) and r has
fat combined retouch. Among those with medium
retouched edges, z have fat scalar retouch, 4 semi-
steep scalar retouch, r fat combined retouch, and
z semi-steep combined retouch. Those with heavily
retouched edges include 8 with stepped retouch (r

semi-steep and 7 steep), r with steep scalar retouch,
and 5 with combined retouch (r flag z semi-steep and
z steep). Combined, there are 4 not exhausted, u semi-
exhausted, and 6 exhausted tools. As in the previous
level, semi-exhausted and exhausted tools predomi-
nate (Thble zo-u).

Lnvnr IYlz

There are 4 points and z6 scrapers in Level IV/z with
a total of 46 retouched edges, zo of which have light
retouch, 15 medium retouch, and rr healy retouch.
There is an average of r.5 retouched edges per tool.
Among those with light retouch, ro are scalar (7 fat,
z semi-steep, and r steep) and r has fat combined
retouch. Those with medium retouch include 3 with
stepped retouch (r flar, z semi-steep) and o with scalar
retouch (4 flat,7 semi-steep, and r steep). Among the
heavily retouched edges, 13 are stepped (4 semi-steep
and 9 steep), 6 are scalar (3 fat and 3 semi-steep), and
r has combined fat retouch. As usual, semi-exhausted
and exhausted tools significantly outnumber those
that are not exhausted (Table zo-rr).

LnvBr- V

Combined, the 15 unifacial points and 17 unifacial
scrapers account for 8o retouched edges in Level V.
Of these, y have light retouch, z5 medium retouch,
and yo heavy retouch. Again, there is an average of r.5
retouched edges per tool. The light retouch is all scalar,

3 fat and z semi-steep. The medium retouch includes
z with steep stepped retouch, zz with scdar retouch (8

fat, 13 semi-steep, r steep), and r with semi-steep com-
bined retouch. Among the heavily retouched edges, z9
have stepped retouch (r8 semi-steep and u steep), 18
scalar retouch (7 flag ro semi-steep, and r steep), and 3
combined retouch (r fat and z semi-steep). Again, the
semi-exhausted and exhausted edges dominate (Thble

zo-rr).

T$re20-12
Occupation characteristics of assemblages from Karabi Tamchin

Percentage oftools

Retouched edges : tools

Blankst: cores

Blanks' : cores + bifacial tools

Tools on blanks': cores + bifacial tools

Tools on blanla' : unretouched blanks

Densiry of artifacts3 per cubic meter

twirhout tool fragments
2idcntifiable tools onlv
rall urifacts, excluding chips md chunls

Leuel II/z Leuel III

54.4 t4'6
r . 7  i  r  I . 5  :  I

2 ) . O i r  r 9 . 2 : r
z J . O i r  r 9 . z i r
r 2 . 1  : r  9 . 4 t r
r . r : r  o , 9 i r

4r.z 47.6

Leuel M/z LeuelV

67.2  66 .5
I . t  :  r  r . t  :  r

1t.6: t  no cores
1 1 . 6 ; r  J o . z : r
8 . 3 : r  r 5 . 8 : r
t . 6 : t  r . r :  r

48 .8  9  8 .o
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Tool Tieatment Elements

A large proportion of the tools in the four assemblages
of Karabi Thmchin are heavily retouched, with multi-
ply rejuvenated and modified working edges. Among
fakes, blades, and chips, there are some trimming
elements that were by-products of secondary tool
rreatment, as well as by-products tool edge modifi-
cation. These include resharpening elements of tool
edges and rejuvenation elements of pointed tips and
bases.

These resharpening elements have faceted or plain
platforms, with lipping, obtuse platform angles,
numerous proximally positioned dorsal scars, incur-
vare or rwisted lateral profiles, and expanding or
irregular shapes. In most Middle Paleolithic studies,
these are usually attributed only to bifacial thinning
(Bordes 196r; Newcomer r97ri Schild and 

'W'endorf

ry77; Bradley and Sampson 1986; Demidenko and
Usik r99jc; Chabai and Demidenko 1998). This
attribution appears questionable, because such
resharpening elements might come both from the
thinning of bifacial tools and from renewing the edges
of unifacial tools. Moreover, extensive resharpen-
ing of tool edges also took place in industries where
bifacial thinning, as well as bifacial tools, are uncom-
mon (Dibble 1988, r99r; Kuhn r99y). In practice, it is
often too difficult to separate trimming elements from
bifacial and unifacial tools if both kinds of tools are
present in the toolkit. In fact, only the characteristics
of platform preparation, when visible, may provide a
reladvely clear basis for separating them. It is impor-
ranr ro note as well that some fakes and chips derived
from obtuse supplementary core platforms might have
characteristics close to resharpening elements.

Lnvnr IIlz

There are z resharpening elements and r rejuvenation
element in Level lIlz.The resharpening elements are
a fake and a chip. The resharpening flake is relatively
large (19 mm x 12 mm x 6 mm) with a faceted plat-
form rz mm wide and, given its platform, might have
been derived from the thinning of a bifacial tool. This
fake was used as a blank for the preparation of a den-
ticulate. However, neither bifacial tools nor a bifacial
thinning strategy are known in this assemblage. Thus
it is possible that this blank was scavenged from some
open occupation of another industry, where bifacial
tools were common. Moreover, it is on a grey flint
with greenish patina, otherwise unknown in this
level. The chip is medium-sized (rr mm x rr mm x 4
mm) and has a plain platform, which might suggest
its origin was in unifacial tool resharpening. The reju-
venarion element is a medium-sized chip (8 mm x 16
mm x J mm) and was struck from the basal part of a
unifacial tool.

Lnvsr II I

There are zo resharpening elements and r rejuvenat-
ing element in Level III. The resharpening pieces are
comprised of t unretouched flake and 19 chips. The
fake is not large (38 mm x 32 mm * 7 mm) and has
a concave faceted platform that suggests it came from
bifacial thinning, although neither bifacid tools nor
a bifacial thinning strategy has been noted in this
level. Obviously, it again may be the result of arti-
fact scavenging. Another possibility is that this piece
came from the production of a supplementary core
platform, since it has no clear proximal retouch scars.
The resharpening chips include r large chip, 9 medium
chips, and 9 small chips. The largest chrp (26 mm x 20
mm x 2 mm) has a plain platform 6 mm wide. Almost
all medium- and small-sized chips have plain plat-
forms; only one medium chip is faceted. Possibly, this
chip came from a supplementary core platform.

The rejuvenation element is relatively large (35 mm
x 20 mm x rz mm), has a sharp pointed tip, and part
of a laterally retouched tool edge. Typologically, it is a
point tip fragment.

Lnvnr IYlz

There are 37 resharpening and 4 rejuvenating elements
in Level IV/2. Among resharpening elements are 35
chips, r fake, and r blade. The fake is reladvely small
(28 mm x 32 mm x 5 mm), has a faceted platform,
and was a blank for a double scraper. The blade also
is small (36 mm x 14 mm x 4 mm) and has a faceted
platform.

There are 3large, 16 medium, and 16 small chips.
Two large chips have faceted platforms and one has
a plain platform. One of the former was used as a
blank for a lateral scraper. Only one medium chip
has a faceted platform; all others have plain platforms.
One such chip is grey chert, while all others are fint.
The striking platforms of small chips include 3 faceted
and 13 plain platforms. Since bifaciai tools are present
in this level, resharpening elements that have faceted
platforms might be by-products of bifacial tool thin-
ning.

The rejuvenation elements include z pointed tips
and z basal tool fragments. One point tip fragment
(8 mm x 18 mm x 3 mm) has a relatively wide plain
platform (r5 mm x 4 mm). The other tip is also
small (r3 mm x zj mm x 6 mm), has a narrow plat-
form (o.8 mm x o.7 mm), and is from a convergent
scraper. Both basal fragments are small, and derive
from unifacial tools, as do both pointed tips.
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Levnr V

There are 5r resharpening and 6 rejuvenating elements
in Level V. The resharpening elements include 4 fakes,

1 blades, and 44 chips. The largest, on yellow chert,
is relatively small (35 mm x 2t mm x 5 mm), has a
faceted platform, and was used as blank for a lateral
scraper. Other fakes are unretouched, are smaller, and
have plain platforms.

Two resharpening blades are whole and one is
broken. The largest ()7 ^ x 18 mm x 4 mm) is grey
chert, has a faceted platform, and was used as a blank
for a unifacial point. The other complete blade $4
mm x 12 mm x 4 mm) and the broken one have plain
platforms and show no traces of secondary retouch.

The resharpening chips comprise 8 large, 24
medium, and rz small pieces. Among the large chips,
z are grey chert, while all others are fint. One of these

has a faceted platform, the other has a plain platform.
The fint chips include 3 with faceted platforms and

3 with plain platforms. Among the medium-sized
chips, z are grey chert and zz ^re fint. Both chert
chips have plain platforms, while z of the fint chips
have faceted platforms. All of the small chips are fint
and only one has a faceted platform; all others have
plain platforms. Given the presence of bifacial tools
in this level, resharpening elements that have faceted
platforms might be expected as by-products of bifacial
tool thinning.

The rejuvenating elements are fint and include 3
pointed tips and 3 basal parts. The pointed dps are
small, the maximum dimensions being less than zo
mm. All are classified as unifacial point tip fragments,
based upon tip sharpness. One basal fragment might
be from a bifacial tool, while the rwo others probably
came from unifacial tools.

Inter-Assemblage Comparisons

The lithic assemblages clearly can be divided tech-
nologically and qypologicdly into two groups. The
assemblages of Levels IIlz and III are based on a
Levallois technology of core reduction, and lack bifa-
cially faked tools and their by-products. In contrast,
the assemblages of Levels IV/z and V have bifacial
tools and no Levallois technology. Although cores
and/or their by-products are present in Levels IV/z
and V blank production for tool manufacture was
based mainly on bifacial thinning by-products, rather
than on regular core reduction.

The rypological and technological characteristics of
the Levels IIlz and III assemblages exhibit close affini-
ties with the 

'Western 
Crimean Mousterian (wcvr),

while the assemblages of Levels IYlz andV are closest
to the Crimean Micoquian (crnr).

On the other hand, the KarabiThmchin assemblages
do have some peculiar rypological and technological
characteristics that make them distinct, both from the

"classical"'W'estern Crimean Mousterian and the "clas-

sical" Crimean Micoquian.

'WnsrnnN 
CnrrurBaN MousrBnreu

AssnNrsrecEs FRoM Lnvors I I lz  eNo I I I

Blanks for tool production in Levels lllz and III were
produced in a Levallois reduction strategy. Although
most cores are small and exhausted, they exhibit uni-
directional faking surface scars and supplementary
platforms used to control lateral and distal convexities
during core reduction. Flakes have a predominance
of unidirectional and unidirectional-crossed scar pat-
terns in both levels. Also, there are a several Levallois
blanks. as well as crested and dibordazr blanla. Such

scar patterns and core shaping elements are expected
from a Levallois core reduction strategy. Blanks with
such scars were possibly produced from the parallel
and unidirectional cores with supplementary lateral
platforms. Blanks with bidirectional scars are relatively
rare (74o/o and 4.6o/o), indicating rarer use of bidirec-
tional cores.

These assemblages produced a moderate percentage
of blades (Ilam = z5.o in Level IIlz and Ilam = zr.7
in Level III), which is characteristic for the \Testern
Crimean Mousterian (Chabai r998b, zooob). Distal
profiles have high rares of blunt and hinged ends,
which, combined, accounr for some 6oozo of all distal
ends in both levels. These rypes of terminations, along
with the low occurrences of lipped platforms, might
have resulted from a prwalent use of hard hammer
flaking.

Both assemblages exhibit almost the same blank
shape frequencies, dominated by expanding and
irregular shapes. Incurvate lateral profiles account
for about half in each lwel and, moreover, Nvisted
profiles are common. W'hen these incurvate and
rwisted profiles are combined, they account for more
thanToo/o of all profiles in both assemblages. The high
percentage of trapezoidal/expanding shapes, in asso-
ciation with the high proportion of incurvate/twisted
lateral profiles is expected when the technology is
based on bifacial reduction, such as in the Micoquian
of Starosele Level r (Marla and Monigal ry98q7).
Obviously, such an explanation cannot be used for
Levels IIlz and III at Karabi Thmchin because bifacial
reduction is not characteristic for these assemblages.
On the other hand, the'Western Crimean Mousterian
at Kabazi II Unit II has comparable lateral pro6le
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characteristics: a combination of incurvate/twisted
profiles account for 51.6olo of all profiles, although the
percentage of flat profiles (4o.rozo) is much higher than
at Karabi Thmchin (Chabai r998c: tables 9-6, 9-ry).ln
addition, rectangular shapes are predominant among
both flakes (4z.ooto) and blades (l.Zot") at Kabazi II
(Chabai r998c: tables 9-4,9-ry), while expending and
irregular shapes are characteristic oflevels II/z and III
at Karabi Thmchin. The reason for these differences is
probably due to the marked dissimilariry in distances
ro raw material for Kabazi II and Karabi Thmchin. At
Kabazi II Unit II, the exploitation of raw materials was
not restricted by distance to raw materid and this is
illustrated by the large dimensions of cores, debitage,
and tools. The core reduction strategies at that site were
based on strict control of blank shape by additional
distal/lateral removals from supplementary platforms.
Although Levels II/z and III at Karabi Thmchin were
based on a similar core reduction strategy, the site
was remote from quality raw materials, as seen by the
small size of transported raw material pieces and by
the reduction of cores to full exhaustion.

Consistent rejuvenation of striking platforms
reduced core length, so they became more wide
than long. This resulted in an appreciable number of
transverse blanks with expanding and irregular shapes.
tanwerse fakes account for ry of 47 identifiable
fakes in Lwel II/z and 15 of yy flakes in Level III. Thus,
the predominance of irregular and expanding shapes
in these levels might be directly connected with raw
material shortage.

Levels IIlz and III have extremely high faceting
indices (Table zo-r1), higher than in other 

'Western

Crimean Mousterian assemblages. Also, the Levels
IIlz and III assemblages are characterized by a rela-
tively high tool to core ratio, in association with a
relatively low blank to core ratio (Thble 2o-rz), which
might suggest a mixed pamern of on-site and off-site
tool production. Additional evidence for tool import
comes from artifacts made on local raw materials. In
Level III, all artifacts made on yellow chert are tools,
while there are neither debitage nor cores made on
such material. It is possible that the degree of tool
importation into Karabi Thmchin was much greater
than at other sites because ofits distance to quality raw
material sources.

It also should be noted that a majoriry of unre-
touched blanks and tools in Levels IIlz and III are
relatively small, while larger blanks and tools are com-
mon in 

'Western 
Crimean Mousterian assemblages.

Obviously, taking into account the paucity of fint,
the predominately small blanks and tools might mean
a much more extensive and intensive utilization of
raw material and a much greater modification of tools
than seen elsewhere.

Because of the small tool samples in these levels,
the percentages of tool rypes have questionable mean-

Trstp 20-13
Karabi Tamchin technological indices

Leuel II/z Leuel III Leael M/z Leuel V

Ilam z j.o

IF Iarge 7j.j
IF strict 69.+
ozo Levallois blanks 1.6

zr .7  r8 .z  zo . j
69 .2  5  j . J  t9 .o
t  r . 8  ) r . 6  1 6 . 9

4 . 4 0 0

ing. Nevertheless, scrapers are dominant in each level:
6130/o inLevellllz and 64.1o/o in Level III. The simple
scrapers (lateral, tranwerse, and transverse-oblique)
dominate, although they have some variabiliry in
shape. In Level IIlz, 7 out of 8 simple scrapers have
straight retouched edges, and only r has a convex
working edge. In contrast, in Level III, 7 simple
scrapers are convex, z are straight, and r is waly. It is
important to note that z of convex lateral scrapers in
Level III are made on Levallois blanks.

Since double scrapers are rare, working edge shape
distributions are meaningless. It is important to note
that the one straight-convex scraper in Level II/z is
made on a Levallois blank.

Convergent scrapers have variable shapes but, again,
small sample sizes make this variabiliry uninterpreta-
ble at the rype level. There are, however, two different
patterns by level. In Level lIlz,3 of8 convergent scrap-
ers are canted. In contrast, all convergent scrapers
from Level III are on-axis. It is possible that some of
the canted scrapers were scavenged from some nearby
Crimean Micoquian site.

There are more points in Level IIlz (zz.6ot') than
in Level III $o.7o1o). As for the convergent scrapers,
points in Level III are all distal, while one in Level IIlz
is proximal. Denticulates, notched pieces, and other
tools occur in very small numbers in each level but
without patterning. There is one retouched piece in
Levellllz and in Level III that is on a Levallois blank.

Thus, the two tool assemblages from Level IIlz and
Level III are very similar, although there are some
differences in proportional occurrences (Thbles zo-r4
and zo-r5), as well as in the shapes of convergent
tools. Such differences might be related to distinct
tool reduction models. The proportion of simple tools
(one retouched edge) to complex tools (two or more
retouched edges) is also much lower in Level II/z than
it is in Level III. On the other hand, wclvt tool assem-
blages are characterized by a predominance of lightly
retouched tool edges and it is very difficult to find
any heavily retouched tool in some wcM assemblages
(e.g., Kabazi II Unit II: Chabai r998c). In the case of
Karabi Thmchin Levels II/z and III, most unifacial
tools have invasive, heavily retouched edges. The ratio
of the number of retouched edges per tool is r.7 : r for
Levellllz and r.5 : r for Level III. Obviously, the long
distance to qualiw raw materials was the main reason
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Terln 20-14
Karabi Thmchin morphologicd structure of unifacial
points and scrapers

Leael II/z Leuel III Leael M/z Leuel V
-A/ o/o N o/o r\/ o/o r1/ o/o

Simple tools 8 3o.8 ro 47.6 14 46.7 27 ir.9
Double tools ) rr.j z g.j z 6.7 j 9.6
Convergent tools r 5 57.7 9 42.9 14 46.7 zo J8.5

Total z6 roo.o 2r roo.o Jo roo.o j2 roo.o

why tools from the 
'Western 

Crimean Mousterian
lwels at Karabi Thmchin are much more heavily
retouched than are the tools from other 

'Western

Crimean Mousterian occupations.
The tool assemblages of Levels IIlz and III exhibit,

however, some differences in the degree of tool
exhaustion. Semi-exhausted tools account for almost
half of all tools in each level: 46.2o/o and 52.3o/o, respec-
tively. The percentage oflighdy retouched "fresh" tools
in Lwel Illz ftr.5o7") is much lower than in Level III
(r9.ro/o), while the opposite is true for exhausted tools.

Most points and scrapers in both levels have invasive
retouch and are either semi-exhausted or exhausted.
Moreover, tools with nvo or more worked edges
accounr for more than half of all tools (65.zoto in Level
Illz and J2.)o/o in Level III). If, as supposed, retouch
intensity refects how long tools were used, the high
percentage ofinvasively retouched, exhausted tools, as
well as the large proportion of complex tools, might
suggest a greater degree of tool curation than found
ar orher wcu sites. Such a strategy would be directly
linked to distance from qudiry raw materials.

According to previous work, the'S7'estern Crimean

TestB20-15

Karabi Tamchin morphological structure of points,

scrapers, and bifacial tools

Leael II/z Leuel III Leael M/z Leuel V

]\/ o/o /\/ o/o l/ o/o N o/o

Simple, unifacial 8 3o.8 ro 47.6 14 4r.r 27 47.j
Complex, unihcidt rB 69.2 rr jz.4 16 47.r zj 4J.9
Bifacial tools 4 rr.8 t 8.8

Total z6 roo zr roo 14 roo i7 roo

fThe sum ofdouble ud contergent scapers md points.

Mousterian is subdivided inro two developmental
stages, based on differences in the technological
strategies of primary faking. There are no significant
rypological differences in tool assemblages correlated
with these stages, however (Chabai zooob).

To compare the wclt assemblages of Karabi
Tamchin with other 

'Western 
Crimean Mousterian

assemblages, several occupations were selected to rep-
resent both stages of wcu development (Thble zo-6).
Stage r is based on the Levallois method (Shaitan-

Koba upper level and Kabazi II Levels Ill7F8-IIl8)
and Stage z is based on blade technology (Kabazi II
Levels IIlrA to II/z).

The small core samples and their exhausted state in
both Levels lllz andlil make it difficult to define core
rypes used in the wcu assemblages of Karabi Thmchin.
Cores with supplementary platforms, howwer, as well
as Levallois blanks, are present in both levels. Given
that Levallois cores and blanla appear in Stage r occu-
pations (Shaitan-Koba upper lwel and Kabazi II Level
IWz) and disappear in Stage z (Level II|S of Kabazi
II), it is likely that the Karabi Thmchin assemblages
belong within Stage r. Based on the Levallois indices,

Teerp 20-16
Karabi Thmchin Lwels II/2 and III in the context of the
\Testern Crimean Mousterianf

I simple + double tools ffi convergent tools

o 20 40 50 80 100

Karabi Tamchin ll/2

Karabi Tamchin lll

Kabazi ll ll l lA-lll4

Kabazi ll lU5-lll7

Kabazi ll ll l8

Shaitan Koba upper

Figure zo-rz-Karabi Tamchin Levels l l/z and ll l  in the
context of the Western Crimean Mousterian.

IF large 7t.t  69.2 t8.9 67.3 65.8 SZ.S
IFstr ict 69.+ Sl.8 32.4 44.5 47.6 4r.8
yo Levallois blanks 1.6 4.4 o r.4 4.1 -ro.o

fData fron Chabai md Mulc 1998.
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the Karabi Tamchin assemblages are most like the
Stage r assemblages of Kabazi II Lwels IIl5 to IIl8.

Typologically Levels IIlz and III are similar to other
'W'estern 

Crimean Mousterian assemblages, although
the toolkit of Level III has fewer points, while in Level
II/z points and convergent scrapers occur in relatively
high proportions. On the other hand, tool samples
from wctvr levels of Karabi Thmchin are so small that
proportional variations are probably meaningless.

Morphologically, Level III has a ratio of simple to
convergent tools that is close to the lrcM assemblages
from Kabazi II and Shaitan-Koba (Thble zo-16, Figure
zo-tz). Overall, the proportional occurrence of con-
vergent tools increases throughout the \rcM sequence.
Taking into account the apparent technological posi-
tion of Level III, its ratio of simple to convergent tools
might suggest a relatively late place in the develop-
mental sequence. As noted above, however, the higher
percentage of convergent tools probably refects the
disrance from raw material sources. Other differences,
such as the high percentage ofconvergent tools (Thble

zo-16, Figure 2o42), the dominance of heavy invasive
retouch, and the high percentage of semi-exhausted
and exhausted tools, all can be explained as functions
of raw material scarcity. This scarcity brought about

a somewhat different pattern of raw material exploi-
ration than seen at wcrrr sites situated closer to raw
material sources.

CRruBnN MrcoquIeN AssBNterAGEs FRoM

Lover IV eNo Levpr V

The assemblages of Levels lYlz and V have tech-
nological characteristics of primary faking (Thble

zo-rz) based on multi-platform and unidirectional/
convergent cores without supplementary platforms,
as seen in Level IV/2. Dorsal scar patterns indicate
that some blanls could have been derived from such

cores. The use of hard hammer flaking is common,
seen by the low percentage of lipped blank platforms
and the high proportion of hinged and blunt blank

distal extremities. There are no signs of Levallois tech-
nolory among the blanks, although Level IV/z has a
high percentage of both faceted platforms and blades
(Thble zo-ry).

The blanks from Level V (no cores were found)
have a much lower percentage of hceted platforms
(Thble zo't7). Again, the use of hard hammer fak-

ing was predominant. Although the percentage of
elongated blanks is relatively high (Thble zo-r7), most
blades derived from a bifacial reduction strategy. No
Levallois blanla were found in Level V.

It should be noted that the Crimean Micoquian
assemblage of Starosele Level r also had relatively high
blade and faceting indices (Thble zo-ry). This was
explained as a function of the shaping and thinning
of bifacial tools (Marks and Monigal ry98:r1o, ry5).
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The same explanation might be used for Levels IV/z
and V at Karabi Thmchin. There is no evidence that
the high percentage of blades came from a purposeful
blade technology. Blade cores are completely absent in
both levels. On the other hand, there is an appreciable
number of trimming elements and bifacial tools in
these assemblages. The use of by-products of bifacial
tool reduction as blanks for unifacial tools is very char-
acteristic for the Crimean Micoquian. Obviously, the
paucity of raw materials at Karabi Thmchin logically
indicates intensive exploitation of all blanks, includ-
ing some chips and trimming elements.

Additional explanations for the relatively high
faceting index in Level IV/z could come from the tool
assemblage. As noted above, some tools and blanls
from Lwels lllz and III were imported into Karabi
Thmchin from other occupations. Probably, the
same economy of raw materials pertained during the
Crimean Micoquian occupations. Again, additiond
evidence for tool importation comes from artifacts
made on local raw materials. In Lwel IVlz there is a
unique piece of brown chert made into a tool. In Level

V two tools made on grey chert and two tools made on
brown chert were found, but there were neither corre-
sponding cores nor debitage of such cherts. Moreover,
cores are absent in Level V, while a good number of
tools are on blanks derived from core reduction.

All the assemblages have almost the same blank
shape patterns. The predominant blank shapes are
expanding and irregular; other rypes occur sporadically.
Distal profiles are characterized by high percentages of
blunt and hinged extremities that obviously resulted
from hard hammer faking.

About half of all lateral profiles are incurvate in
each level, and twisted profiles are also common.
tVhen these incurvate and twisted profiles are com-
bined, they account for more /oo/o of all profiles in
each assemblage. The high percentages of trapezoidall
expanding shapes, in association with high percent-
ages of incurvate/rwisted lateral profiles, are expected
when the technology is based on bifacial reduction,
such as that of Starosele Level r (Marks and Monigal

ry9847). Obviously, the same explanation might be
adopted for the assemblages of Levels IV/z and V
which are Crimean Micoquian.

The blanks from Levels lYlz and V have mostly
unidirectional and unidirectional-crossed scar pat-
terns, in almost equal proportions. The intensive ad
hoc exploitation of multi-platform cores and the use
of the by-products of bifacial thinning are character-
istic of these assemblages. On the other hand, both
the exploitation of multi-platform cores and the thin-
ning of bifacial preforms in Levels IYlz and V might
have resulted in blanks with unidirectional and/or
unidirectional-crossed scar patterns. The relatively
high percentages of unidirectional and unidirectional-
crossed scar patterns are common for many Crimean
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Micoquian assemblages (e.g., Marls and Monigal
19 98:ry9 ; Ywtushenko ry 98b :29 o) .

There are no Levallois blanks either as tool blanks
or as unretouched blanks. There are, however, blanks
expected from bifacial tool thinning in the debitage,
as well as in the tool samples from Lwels IV/z and V.
It is should be noted that several blanks with crested
and dcbordant scar patterns occur in Levels lYlz and
Level V but those blanks are not connected with the
core reduction strategies of these lwels. Blanla with
crested and dzbordant scars came from the reiuvena-
tion of bifacial tool edges. Moreover, one dibordant
blade from Lwel IV/z is made on a greenish patinated
dark grey flint that is unique for the level.

Most unretouched blanks and tools in Levels IV/z
and V are reladvely small: obviously, the result of raw
material scarcity.

Bifacial tools are present in small numbers in Levels
IYlz and V but their proportional occurrences mean
little. Nevertheless, the bifacial toolkits are similar.
Almost all bifacially faked tools from Levels IYlz and
V are plano-convex and are made on fint plaquemes.
The complex tools, those with two or more retouched
edges, dominate both assemblages. Bifacial tool forms
are variable (Thble zo-ro), but some shapes occur in
both lwels. Backed bifacial tools are present in both
assemblages.

The dominant tool class is the scraper in both levels:

/{.)oh inLevellYlz and 6r.7o/o in Level V. The simple
scrapers (lateral, transverse, and tranwerse-oblique)
from Level IYlz and Level V have similar shapes
(Thble zo-ro). The same is true for double and con-
vergent scrapers, although the larger sample sizes have
more variabiliry (Thble zo-ro).

There are more points Level V (z5.oot) than in
Level IYlz Gr.+ot). All points in Level IYlz are rip
fragments, however. Those from Level V exhibit

considerable morphological variabiliry (Thble zo-ro).
Owing to small tool samples in both levels, the occur-
rences ofother tool classes are sporadic.

Although the ratio of retouched edges to combined
points and scrapers is r.5 : r for both levels, the mor-
phological structure of the unifacial toolkits (points

and scrapers combined) shows some differences
between levels (Thble zo-4). The proportional occur-
rences of simple, double, and convergent tools are
basically equal in Le'relIYlz, while in Level V simple
tools dominate. Obviously, such differences might
be related to the distinct tool reduction models used
in the two levels. On the other hand, it may merely
refect small sample sizes.

The overall morphological structure of the toolkits
is quite similar (Thble zo-ry).Taking into account that
bifacial tools are a little better represented in Level
lYlz ftr.8v,) than in Level V (8.8ozo), simple tools (a

single retouched edge) and complex tools (two or
more retouched edges) have almost the same propor-
tions in each level.

Semi-exhausted tools occur in almost equal pro-
porrions (+6.2o/o and 46.zoto) in both levels (Thble

zo-rr). There are, however, some differences in the
proportions of tools that were not exhausted: 7.7o/o
in Level V, as opposed to zo.oo/o in Level IV/2. There
are no differences between assemblages in the kind
of tools that were not exhausted. Most of these are
simple tools: 5 of 6 in Level IV/2, and all in Level V.
Evidently, convergent tools tended to be both more
heavily retouched and more extensively used than
were the simple tools.

Exhausted tools are relatively common, although
there are some differences between assemblages. In
Level V there are proportionately more (46.2"/o), than
in Level lYlz (y.1"t). More than half of the exhausted
tools in each level are convergent (Thble zo-u).

T.cBrl20-17
Karabi Tamchin Levels Nl2 andV in the context of the
Crimean Micoouianf
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Figure zo-t3-Karabi Tamchin Levels lY/z and V in the
context of the Crimean Micoquian.
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Thus, the majoriry of points and scrapers in both
levels are invasively retouched, semi-exhausted, or
exhausted. Complex tools account for more than
half of all tools (6z.soto in Level IYlz and jz.ro/o in
Lwel V). If the degree of tool retouch refects the
degree/duration oftheir use, then the high percentage
of invasively retouched exhausted tools, as well as the
large proportion of complex tools in each lwel, might
point to a similar strategy of tool exploitation.

Typological variability within the Crimean
Micoquian defines three facies: the Staroselian, the
Kiik-Koba, and the Ak-Kaya. All have the same
bifacial technology and similar tool-kits, differing
mainly in the proportional occurrences of different
tool classes (Chabai and Marks ry98:166-162). On
the morphological lwel, there are larger distinctions
among the proportional occurrences of bifacial tools,
convergent tools, and simple tools, but even these rep-
resent continua rather than sharp breaks (MarLs and
Chabai in press).

In order to compare the Crimean Micoquian
assemblages of Karabi Thmchin with other Crimean
Micoquian assemblages, several occupations were
selected to represent all facies (Thble zo-ry): Staroselian
(Starosele Level r and Kabazi V Complex D ), Ak-Kaya
(ZaskaInayaV Level III and Prolom II Level III), and
Kiik-Koba (Kiik-Koba upper lwel).

The comparison with the Karabi Thmchin assem-
blages indicates that LevelIYlz is closest to Starosele
Level r, while Level V is technologically similar to all
Crimean Micoquian assemblages (Thble zo-ry). The
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rypologicd characteristics and morphological struc-
tures of Levels IV/z and V have similarities both with
the Staroselian (Starosele Level r, Kabazi V Complex
D) and with the Ak-Kaya (Zaskalnaya V Level III,
Prolom II Level III). The assemblage of Level IV/z
has a low percentage of points (n.4o/o of the restricted
rype list), which is characteristic for the Ak-Kaya, but
has a high percentage of convergent tools (4r.zoto) and
a low percentage of bifacial tools (rr.8olo), which are
not characteristic of the Ak-Kaya. The assemblage
of Level V has a high percentage of points (z;.oolo), a
characteristic ofthe Staroselian, but the percentage of
convergent tools (35.rozo) is closer to the Ak-Kaya facies
at Prolom II Level III (Thble zo-r7, Figure zo-r1).

Thus, assemblages of Level IYlz and Level V of
Karabi Thmchin exhibit rypological and morphologi-
cal characteristics intermediate between the Staroselian
and Ak-Kaya facies. Both of the Crimean Micoquian
assemblages of Karabi Thmchin are clearly rypologi-
cally different from the upper lwel of Kiik-Koba, in
spite of the fact that Kiik-Koba Cave is relarively close
to KarabiThmchin and is likewise far from qualiry raw
material sources. On the other hand, the tool assem-
blage of the upper level of Kiik-Koba has small tools
and blanks, the small size ofwhich had been explained
as the result of a quality raw material shortage (Bonch-

Osmolowski r94o). Obviously, rypological distinctions
should be found in different strategies of raw material
exploitation, as well as in different occupational pat-
rerns berween Karabi tmchin and Kiik-Koba.

The Pattern of Raw Material Exploitation

All the assemblages at Karabi Thmchin exploited the
same sources of raw material. The main material in
each level was a fine-grained grey fint, with minor
arnounts of local chert. The closest outcrops of qualiry
fint that might have been used are situated abovtzi-)o
km north of Karabi Thmchin. Thus, Karabi Thmchin
was further from raw material sources than other
Middle Paleolithic sites on the Crimean Peninsula.
Obviously, the shortage of qudity raw materials was a
serious problem for those occupying the site. This flint
deficit is reflected by the following observations: (r)

the percentage of tools is extremely high; (z) there are
more tools than debitage; (l) the majoriry of blades,
fakes, and tools are small; (+) all kinds of blanks,
including chips, broken fakes, resharpening and trim-
ming elements were used in tool production; (y) cores
are rare and are small and exhausted; and (6) a good
percentage of the bifacial and unifacial tools are also
exhausted. In addition, the use oflocal coarse-grained
cherts also refects the shortage of qualiry raw material.
Thus, although two different industries are present at

Karabi Thmchin, both show the same effects of raw
material scarciry.

Since there is little evidence of primary faking in
the Karabi Thmchin assemblages, the initial fint raw
material reduction took place oFsite. More than half
of the fint blanks in each assemblage are without
cortex. Although some of them do have a bit of dor-
sal cortex, there are few true primary elements. This
indicates that, in all assemblages, imported pieces of
raw material still had some cortex. The long distance
to sources offint required that pieces chosen for cores
and bifacial preforms were relatively small. Obviously,
core preforms and/or bifacial preforms were first pre-
pared at fint outcrops and only then were transported
to the site. The further reduction of such cores and/or
preforms to make blanks for tool producdon took
place on site.

In order to estimate the degree of primary faking
intensiry a ratio of all blanks to cores is used. For
each assemblage at Karabi Thmchin, this ratio is fairly
low (Thble zo-rz). Thking into account that Crimean
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Micoquian assemblages used both blanks from core
reduction and by-products of bifacial tool thinning
in tool production, a ratio of all blanks to cores plus
bifacial tools was calculated (Thble zo-rz). Despite the
inclusion of both sources for blanks, the ratios are still
low (Thble zo-o). Thus, it is clear that cores and bifa-
cial preforms produced few blanks.

The percentages of tools are extremely high in
each assemblage (Table zo-tz), as is the ratio of tools
on blanks to cores plus bifacial pieces (Thble zo-o).
Given these indices, it is clear that a significant num-
ber of tools were made off-site. On the other hand,
since in all assemblages a large proportion of regular
retouched unifacial and bifacial tools are exhausted
through resharpening and rejuvenation, it might
suggest intensive and relatively long usage. Clearly,
many such tools were left on-site, and additional tools
were made on fresh blanks to replace exhausted ones.
Logically, some of those new tools also might have
been exported to other hunting stations.

There is a simple denticulate in Level Illz and a
simple concave scraper in Level IYlz made on dark
grey fint with greenish patina; each is unique for its
level. These tools are invasively retouched, but their
retouched edges have no patina, while both dorsal
and ventral surfaces are covered by it. fu a rule, such
patina indicates an ancient age. On the other hand, it
is important to note that the denticulate is made on a
bifacial trimming fake and the scraper on a dibordant
blade. Bifacial thinning blanks are not part of the
Levallois technology of Level II/2, while rhe debor-
dant blade is not characteristic for the Micoquian
technology of Level IV/2. Probably, both blanks were
scavenged from some other occupations with differ-

ent technologies. Given the distance to raw material
sources, these pieces may indicate that "tool/blank

scavenging" was used (Kuhn r99y). Thus, long-dis-
tance transport of raw materials suggests that lithic
procurement strategies were likely embedded in the
subsistence strategy.

All assemblages of Karabi tmchin indicate low
occupational densiry because of relatively small num-
bers of artifac$ per cubic meter (Thble zo-rz). Thus,
all levels appear to represent short-term occupations.
Obviously, occupation of Level V which has a higher
density of artifacts, might have been either a relatively
longer occupation or several different short occupa-
tions.

The Crimean Middle Paleolithic occupations have
been divided into ephemeral stations, short-term
hunting stations, short-term hunting camps, and base
camps (Chabai and Marks 1998; Chabai et al. 2ooo;
Marks and Chabai zoor). By definition, ephemeral
srarions refect killing-butchering sites with limited
core reduction activity and on-site and/or off-site tool
production. Short-term hunting stations are differen-
tiated from ephemeral stations mainly by the presence
ofhearths or other kinds offire. Short-term hunting
camps exhibit evidence for more varied activities than
do hunting stations, as well as having a higher densiqy
of ardfactual and faunal remains. There should be evi-
dence of primary and secondary butchery of hunted
animals (represented by several steppe and forest
species), the use of fire, and a diversified production/
use/discard sequence of lithic remains. Base camps, in
fact, consist either of a series of short-term or long
term hunting camps that are not stratigraphically
distinct.

Te-ern 20-18
Karabi Thmchin and Crimean Middle Paleolithic sites: lithic variabiliry by occupationt
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To compare the Karabi Thmchin occupations with
those from other Crimean Middle Paleolithic sites, a
number of different occupations were chosen, which
have already been used for rypological and technologi-
cal comparisons (Thble zo-r8).

The occupations of Levels IIlz and III have the
lowest artifact densities among the wctvl assemblages
(Thble zo-r8). Moreover, Levels IIlz and III have
a much higher percentage of tools and the highest
tool to core ratio, in comparison to Kabazi II Unit II

and Shaitan-Koba upper and lower levels (Table zo-
r8). Obviously, both wcr'r assemblages from Karabi
Thmchin refect activities that differ from the other
'W'estern 

Crimean Mousterian assemblages.
For instance, all assemblages of Kabazi II Unit II

are ephemeral stations close to a raw material source
with on-site core reduction and on-site tool produc-
tion. The assemblage of Shaitan-Koba upper level also
has a lower proportion of tools and a higher densiry of
artifacts. The assemblage of Shaitan-Koba lower level
is similar, although rhe blank to core ratio is much
higher than in the upper level (Thble zo-r8). However,
Shaitan-Koba is situated in the Bodrak River Valley,
which is extremely rich in qualiry fint, and both of its
assemblages refect on-site tool production from those
nearby raw material sources.

The occupational characteristics of Levels IIlz and
III appear similar to the assemblage from Prolom II

Level III (Thble zo-r8), which has been defined as
short-term hunting station (Chabai and Marks 1998:

16+-16).It is important to note that Prolom II is situ-
ated relatively far from good qualiry flint (ro-15 km)
and so there was import of raw materials, as well as on-
site and oFsite tool producdon (Stepanchuk 1993a).
Thus, the occupations of Karabi Thmchin Levels IIlz
and III might be also be defined as short-term hunt-
ing stations that utilized long distance raw material
transport. As such, they represent the first short-term
hundng stations among known 

'Western 
Crimean

Mousterian occupations.
The assemblages of Levels IV/z and V display occu-

pational characteristics of short-term hunting stations,
as noted for the Prolom II Level III assemblage. Also,
the assemblage of Kabazi V Complex D, defined as a
short-term hunting camp, has a similar artifact den-
siry and tool to core ratio, although the percentage of
tools and the ratio of blanla to cores are significantly
higher than in Levels IV/z and V at Karabi tmchin
(Thble zo-r8). On the other hand, the distinction
bewveen terms such as short-term hunting station and
short-term hunting camp have questionable meaning
and seem to depend to a large degree on raw material
proximity. The site of Kabazi V is situated z-6 km
from raw material, while qualiry raw materials were
transported to Karabi tmchin from z5-1o km away.
Thus, both the Crimean Micoquian and the'Western
Crimean Mousterian assemblages of Karabi Tamchin
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site exhibit the same occupational pattern of short-
term hunting stations.

The faunal remains do not confict with the archeo-
logical data. The fauna from the Karabi Thmchin
occupations included very small numbers of individu-
als of both steppe (horse, bovid, saiga, reindeer) and
mountain forest (red deer, chamois) species (Burke,

Chapter 16). Among the faunal remains' as well as
among stone artifacts, the frequency of burned pieces
indicates the presence of hearths or fireplaces during
the occupations of Levels III, IYlz, and V. Burned
bones are absent from Level II/2, but several fints
exhibit traces of 6re. The analysis of faund remains
indicates a late summer/autumn season for the Karabi
Tamchin occupations. The taphonomic signatures
of Levels IIlz and III are limited processing of bone,
notably less evidence of burning, and a more marked
presence of carnivores, which may indicate short-term,
single-season human occupations. In Levels IYlz and

V evidence of carnivore activity is more restricted
and bone processing more intensive, refecting either
longer-term occupations or occupation during a dif-
ferent season. The relatively low densiry of artifacts per
cubic meter in each level refects the low density of site
occupations. Obviously, these assemblages were left by
small human groups over short periods. Thus, both
the archeological and faunal data indicate that these
occupations were seasonal short-term hunting stations,
oriented to non-selective hunting, possibly encounter-
based. Such a subsistence strategy was connected with
highly mobile human activities. As shown for the
Middle Paleolithic sites of Les Canalemes (France) and
Borisovskoe Gorge (northwest Caucasus), both situ-
ated in mid-aldtude mountain regions, the catchment
area for successive occuPations was about a zo-21 km
radius (Meignen and Brugal zoor; Hoffecker and
Baryshnikov r99S). If this interpretation is applied to
Crimea, the Karabi tmchin occupations must have
been at the edge ofsuch a catchment area, because raw
material sources are zs-Jo km distant. Several Middle
Paleolithic sites, such as Adji-Koba, Kosh-Koba,
Chagorak-Koba, and Buran Kaya III, are situated no
more than ro-r5 km from Karabi Thmchin. Some of
these sites (Adji-Koba lower level, Kiik-Koba upper
level, Buran Kaya III Layer B) have Micoquian assem-
blages typologically, technologically, and structurally
similar to those from Levels IYlz and V. It seems very
possible that all these sites might represent an asyn-
chronous chain of Micoquian hunting camps in the
Crimean highlands.

Thus, all the Karabi Thmchin assemblages have
similar patterns of raw material exploitation and
occupational structure, although they belong to rwo
different industries. It seems clear that the condi-
tions of life in the mountain region, far from raw
material sources, required a similar adaptation. It
is important to note that the Crimean Micoquian
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assemblage of Kiik-Koba upper level, the situation
of which is comparable to Karabi Tamchin, exhibits
significant morphological and occupational pattern
differences. Given its occupational characteristics,
Kiik-Koba upper level might represent a base camp
(Chabai and Marks 1998) or some specific kind
of short-term hunting camp (Chabai et al. zooo).
The associated faunal remains include a relatively

long list of species, which were impacted to a sig-
nificant degree by carnivore (hyana) activiry. The
specific rockshelter conditions of sedimentation did
not deposit sterile lenses between the remains of
repeated hunting visits. Obviously, the high density
of artifacts per cubic meter is a result of a series of
short-termed hunting camps mixed by natural and/
or artificial processes.

Conclusions

The Karabi tmchin rockshelter is the first known
stratified multi-level site in the Crimean highlands.
There are four occupation levels, two each of 

'W'estern

Crimean Mousterian (Levels lllz and III) and
Crimean Micoquian (Levels IV/z and V).

The identification of raw material sources avail-
able to prehistoric populations is often somewhat
probabilistic in Crimean Middle Paleolithic investiga-
tions, because most sites are situated in the Internal
and External Mountain Ridges, both of which are
extremely rich in high quality flint. In the case of
Karabi Thmchin, located in the Main Ridge of the
Crimean Mountains where there are no fint sources,
the closest outcrops of qudiry raw material ^re zi-)o
km away. The local raw materials, such as chert, could
not wholly sadsfy Middle Paleolithic tool makers
because of its relatively low quality. The remoteness
of qualiry raw materials affected all lithic assemblages
at the Karabi Thmchin site. The infuence of long
distance raw material transport is seen both in the
organization of raw material exploitadon and in the
specific occupation pattern.

These studies at Karabi Thmchin finally provide a
basis with which to reject the theory of the so-called

"Kiik-Koba Mousterian culture" proposed by Gladilin

ft976) and developed by Stepanchuk (r99r, r9%b).
According to this theory the small size of tools was
a specific cultural feature noted at several sites (Kiik-

Koba upper, Prolom I upper and lower lwels), which
therefore reflected a "paleo-ethnological tradition." As
shown by the typological and technological andyses
of the Karabi Thmchin occupations, the industrial
characreristics of the lithic assemblages, including tool
size, are directly dependent upon proximiry to raw
materials. All assemblages exhibited small tool dimen-
sions, but differed in rypological characteristics from
the Kiik-Koba upper level. MoreoveS the assemblages
at Karabi Thmchin are quite different from the Kiik-
Koba, both rypologicdly and technologically.

Both archeological and faunal investigadon clearly
show that all occupations of KarabiThmchin are short-
term season hunting stations, dependent upon raw
material importation, and oriented to non-selective,
possibly encounter-based, hunting.
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Chokurcha I: Introduction

-fh. history of the investigations of the site of
I Chokurcha I and of its materials is most dra-

matic. Its first principal investigator, N. L. Ernst, was

repressed by the political regime at the beginning
of the r91os, before he could finish the study of the

materials he had excavated. The second principal
investigator, B. I. Thtarinov, perished during the

Second \7orld 
'War, 

again, before his study of the
materials was complete. The field documentation,
almost all faunal materials, and most of the artifacts
from Chokurcha I were also lost during the war,

although small artifact collections are in museums
in Simferopol, Odessa, and Kiev. For about ten years
after the war, the site was enthusiastically destroyed
by local amateurs. During the mid-r9yos, the site was
well conserved under about z m of industrial debris

Victor P. Chabai

when the area in which the site was located became a
garbage dump.

The Chokurcha I investigators published only a few
preliminary reports, describing the site setting, the
stratigraphical overvieq and providing some general
impressions of the faunal and artifact assemblages,
without reference to the stratigraphy (Zabnin ry2&'
Ernst 1929, ry4).Inaddition, the small portion of the
faunal assemblage that was preserved in Leningrad and
Moscow was published after \7orld'War II (Gromov

196r; Vereshchagin and Baryshnikov r98o).
As so often happens, in spite of the complete

absence of information about industrial variability,
stratigraphy, and chronology, the Chokurcha I mate-
rial has often been specifically cited in broad syntheses
of the region (e.g., Praslov 1984; Hoffecker zooz).

Setting and Histo ry of Investigations

The Chokurcha I rockshelter is situated in a limestone
cliff in the Second Range of the Crimean Mountains,
on the left bank of Malyi (Small) Salgir fuver. Now, it

is in the Simferopol suburbs, but during the first half
of rwentieth century it was close to the Tartar village
of Chokurcha. The rocLshelter is located at the base
of a zS-1o m cliff of soft Middle Eocene nummulitic
limestone and is 8 m above the present river valley.
The distance from the rockshelter back wall to the

river is 7y m (Ernst 1914:186-18). A relatively large

semi-crescent-shaped, fat platform is situated in front
of rockshelter. The diameter of this platform is about

3o m: that is, the edge of this platform is 4o m from

the present river. Before the excavations, Chokurcha I
was 7 m wide, 4.5-5 m deep, and r.75 m high (Ernst

ry4:r86).If the original width and depth dimensions
reported by Ernst are accurate, the height ofthe roof
was increased up to 4 m after the removal of rockshel-
ter deposits. At bedrock, the roclahelter had an area of
a little more than 40 m2.

The primary historical source for the investiga-
tions at Chokurcha I is the preliminary article of N.
L. Ernst (tgl+). This article provided little informa-
tion about the development of his excavation strategy,
discussion of the meaning of the faunal and artifact
assemblages, or what changes might have taken place
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throughout the occupations. It did, however, present
preliminary analyses of the site's stratigraphy and its
fauna and artifact assemblages.

In 1927, a local amateur archeologist, S. I. Zabnin,
dug a sondage inside the rockshelter and found rich
archeological materials (Za6nin r9z8). During four
6eld seasons, from r9z8 until r93r, the site was exca-
vared by N. L. F.rnst, a lecturer at the Simferopol
Pedagogical Institute, together with S. I. Zabnin and a
professor of geology, P.A. Dvoichenko. As reported in
r9j4, they excavated tzo m2 of sediments (Ernst 1934).
In fact, however, they exposed about r9y square meters
(Figure zr-n); it appears that Ernst counted only
the squares in which culture-bearing deposits were
found. At the sarne time, not all exposed squares were
excavated to bedrock. \Vith the exception of a 7 m2

"control area," they removed all the sediments from
inside the rockshelter. B.I. Tatarinovt excavations in
the late rgJos exposed no more than rz m2 on the
southern edge of the previous excavations and within
the previously excavated area.

In Ernstt published preliminary sffatigraphic
observations (Ernst t914'r87-r89), he subdivided the

Figure zr-r-Plans of the excavated areas at Chokurcha l:
d-the area excavated by N. L. Ernst; b-the areas excavated
during the 1996 and zooo field seasons in addition to
Ernstt excavation; c-the configuration of the back wall and
rockfall.

Chokurcha I stratigraphic sequence into five layers
(Figure zr-z).-Ihe maximum thickness of deposits, ca.

t m, was found in rows r3 and 14. The first (upper)

layer contained Holocene sediments, while Layers z,

1, 4, and y contained Pleistocene deposits. N. L. Ernst
distinguished four horizons within Layer r. He noticed
that the first (upper) horizon of Layer r included ard-
facts from the "Russian period" back to the fifteenth
century. The second horizon of Layer r contained
ceramics of Medieval Byzantine times, the third had
Late Scythian material, including two burials, while
the fourth horizon was defined as belonging to the
Kizil-Koba culture of the Late Bronze/Early Iron Ages.
Nothing was found stratigraphically between the Late
Bronze Age occupation and the Middle Paleolithic
occupations of Layer z. At the same time, it appears
that during the Bronze/Iron Age occupations, the
rockshelter and some of the platform area were flat-
tened by their inhabitants: at least, it is obvious that
the upper part of Layer 2 was cut out (Figure zr-z).

Ernst thought that the "bright yellow" Pleistocene
deposits of Layers z, y and 4 had the same content
and structure. The only difference he saw was in the
amount of ash content. He noted, "Layer 3 was a little
darker than Layer z, while Layer 4 was darker than
both Layers z and 3, because of intensive exploita-
tion of fireplaces by the prehistoric inhabitants of the
cave" (Ernst t934:fi9) and this served as the basis for
the subdivisions. There were rwo r toro cm-rhick sub-
levels of "cemented silt" that separated Layer z from
Layer y and Layer 3 from Layer 4. The cemented silt
sublevels were found inside the rockshelter, but out-
side theywere not so pronounced, or not present at all.
The origin of the cemented silt was explained as the
result of low energy water processes. An additional dif-
ference between the rockshelter and the platform area
was noticed: there were more big limestone blocls
outside the rockshelter than inside. One of them,
found "on the border between Layers 3 and 4," was a
solid r.zs m-thick block of limestone, which covered
about 5o square meters of the site area (Ernst r914l.t89,
r9o). Layer 5 was different from the overlying depos-
its: it contained only white limestone gravel. Neither
bones nor artifacts were found in Layer 5.

Based on the 5o m2 block and the cliffwall con6gu-
ration, Ernst decided that the Chokurcha I shelter had
a quite different shape before the series of rockfalls
which destroyed it. He thought that Chokurcha I was
a cave with a "reladvely narrow entrance, which was
not directly exposed to the north" (Ernst r914l94).

The faunal remains recovered during these early
excavations were mainly saiga, horse, bovid, and
mammoth. Hyana spelaea, Ursus spekeus, Rhinoceros
tichorhinus, Ceruus megaceros, Ceruus ehphus, and
Vulpes sp. were also present. Saiga and horse were
said to be well represented in all Pleistocene lay-
ers. Hyana was found in Layer z, while mammoth
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Figure zt-z-Chokurcha I stratigraphical section along the line B/f from the 1928-lgil excavations.

remains were most numerous "on the border between
Layers l and 4" (Ernst r9J4.r9o-r9r). These mammoth
remains at the Layer 31 4 interface were composed
of a pile ("heap") of fragmented bones, skulls, and
tusks. This 8o cm-thick pile covered about 18 m2 of
the site. The bone, skull, and tusk fragments belonged
to twentF individuals. The tusks and mandibles were
spatially separated from the skulls, as were the long
bone epiphyses. The majoriry of long bone fragments
exhibited clear cut marks. All skulls were pierced. No
map of this concentration is available. A. P. Chernysh
and V. P Liubine interpreted this concentration as
a "dwelling structure" similar to that of Molodova I
(Chernysh 1965; Liubine r97o).

In spite of the preliminary nature of Ernstt article,
some useful information was provided about the lithic
artifacts. Ernst reported about one thousand tools from
all Pleistocene layers. He mentioned that the percent-
age of tools was very high; "the assemblages of Layers z
and 3 consist almost endrely of finished pieces," while

"in Layer 4 both tools and debris were found" (Ernst

1914'196, zor). The tools were manufactured on a high
qualiry black and grey fint and, sometimes, on fint
pebbles. The bifacial tools composed about z4o/o of the
tool assemblage, but only a few handaxes were found.
The scraper shapes were variable and "do not show
characteristic rypes" (Ernst r914t96). The scrapers
ranged from z to 9 cm in length. The bifacial points
tended to be laurel leaf-shaped with a length : width
ratio of ro : t.5. The unifacial points included both
symmetric and asymmetric shapes, which very often
had thinned bases. The size of unifacial points varied
from 3 cm to 12 cm. Ernst especially noticed both uni-
facial and bifacial "triangular tools," with three more

or less straight retouched edges. Usually, the length
of these triangular edges was 3-4 cm and very rarely
reached 5 cm. This type accounted for about yolo of the
tool assemblage (Ernst ry34t99). Also, he recognized
crescent-shaped tools, which had been previously
described. These had two converging retouched edges:
one straight, the other convex. Along with fint tools,
Ernst reported the presence of pebble hammerstones,
bone retouchers, and bone awls (Ernst r9J4ir95,
zoz-zo1).

Vithin the framework of a cultural-chronological
paradigm, the characteristics of the tool-kit led Ernst
to compare Chokurcha I with such sites as Kiik-Koba,
Ilskaya, La Micoque, and Ehringsdorf (Ernst 1934).

lJnfortunately, more detailed information about the
prwious investigations of Chokurcha I is not available.
It is not clear what kind of excavation procedures were
employed by Ernst, but it is not terribly important
because, in any case, the materials from his excava-
tions are lost. On the other hand, it is clear that the

"layers" recognized by Ernst refected both geological
and archeological processes. Moreover, these "layers"

were not archeologically homogeneous, as seen in the
description of the Holocene Layer r horizons. There is
no published information about the subdivision of the
Pleistocene Layers z, 1, and 4 into horizons or levels.
Most likely, each of these r meter-thick layers con-
tained several occupational episodes. At least, the site
section profile, along the B/l line, shows that Layer 4
consists of numerous ashy lenses (Figure zr-z). Because
the layers have both archeological and geological con-
tent. the term "unit" will be used from now on. This
means that Layer 4 of Ernst's excavations is equivalent
to Unit IV of the ry96 and 2ooo excavations.
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Excavation Strategy and Methods of the 1996 and 2000 Field Seasons

'Ilne 
ry96 field season at the Chokurcha I rockshelter

and the platform in front showed that all deposits 1
m or more above the datum used by Ernst no longer
exist. There were no Pleistocene sediments left in the
eastern part of the platform. Also, the rockshelter was
empry. This meant that there was no chance to find
even remnants of Layers r, 2, and 3 of Ernstt excava-
tions. The sondages and trench (Figure zr-rb) in the
western part of the rockshelter platform revealed that
more or less undisturbed Pleistocene sediments were
partially preserved under the limestone blocks in 14
squares: ztBB, zrA, zrB, 2rB, zzBB, zzA, 22F, zzB,
zlBB, z1A, z1B, z1B, z4EB, and z4A. Unfortunately,
it did not mean that there was a 14 m2 excavation
area. The numerous holes made by local amateurs in
the walls of this excavation block reduced this area at
least by half.

The lower part of the newly exposed limestone
block in square zrB has the same elevation (-5oo) as
the limestone block in the border of squares zrf and
zrB in Ernst's stratigraphic section (Figures 2r-rc, zr-

z, zr3). It is therefore apparent that the preserved
portion of the Pleistocene sediments seen in the
recent excavations belong to Layer 4 of Ernst's strati-
graphic subdivision, or Unit IV in the newly adopted
nomenclature. During the ry96 and zooo field sea-
sons, this limestone block was found in squares zr[[,
zrll, zrBB, ztBB, ztA, ztB, zzll, zzBB, zzBB, 2zA,
zzB, z)BB, and z3ff , while the back wall was exposed
in squares ztED,, zz[1, z3[8, z1ll, z6ll, and zTll
(Figure zr-rc). The connection between the "western

back wall" and the limestone block rockfall exposed
by Ernst and in the 1996 and zooo field seasons is
obvious.

The excavation procedure was based on meth-
ods previously adopted for carpetJike occupations
(Chabai rqq8b) and three-dimensional mapping at a
scale of r : ro cm was employed. All sediments were
successively processed through 5 mm and r.y mm
screens. Because of the soft sediments, brushes were
the main, and sometimes the only, tool used during
the excavations of Unit IV.

Stratigraphy

The stratigraphic sequence exposed in ry96 and zooo
contains about z m of Pleistocene deposits, divided
into Units IV and VI (Figure zr-3). Unit V was found
by Ernst within the rockshelter, but it is missing in the
new excavation area. The maximum thickness of the
soft sediments is about r.5 m, subdivided into zzlayers
within Units IV and M. Most of the fine sediments in
these layers were fuvial, while the larger fraction was
mainly derived from local limestone exfoliation with
some water-transported limestone gravel.

Layer III-IV is the limestone blocks, which prob-
ably separated the old geo-archeological Layers I and

4. The lower parts of these limestone blocks were
exfoliated.

Layer IV-A is light grey sediment composed of
clay, sand, and medium-sized (5-ro cm in maximum
dimension) limestone fragments. Some of the lime-
stone pieces are water rounded, but most are angular
iboulis. The thickness of Layer IV-A varies from 5 to
14 cm. This layer contains some evidence of human
occupation.

Layer IV-B is dark grey sediment consisting of sand
and clay components. Small pieces (less than y cm in
maximum dimension) of limestone iboulis were also
found. The thickness of Layer IV-B is about 8 cm. The
dark color of this layer is explained by the numerous
ashy lenses in its middle part. The thickness of these
lenses is about r-z cm. They are not continuous and

do not have clear plans or pro6les. Artifacts and bones
stratigraphically correspond with these ashy lenses.

Layer IV-C is yellow-brown sediment of sand, clay,
and small pieces of limestone. The limestone gravel
includes both angular iboulis and rounded gravel. It
is archeologically sterile. The thickness of Layer IV-C
varies from 5 to r2 cm.

Layer IV-D is brown and composed of clay, silt,
and small pieces of limestone, both angular iboulis
and rounded gravel. The thickness of Layer IV-D is r
to t cm. Some artifacts and fauna were found.

Layer IV-E is similar to Layer IV-D but it is lighter
in color and is archeologically and faunally sterile.

Layer IV-F is grey sediment of sand and clay, with
some small angular iboulis. The thickness of Layer
IV-F varies from 6 to ro cm. Numerous artifacts and
bones were found.

Layer IV-G is yellow sand with a little clay and
small to medium-sized pieces of limestone. The thick-
ness of Layer IV-G varies from r to 12 cm. Some "ashy''

lenses occur within this layer but their thickness does
not exceed r cm. The artifacts and fauna in this layer
were not associated with these ashy lenses. Most likely,
these lenses are of natural origin: perhaps, they are
lenses of organic material transported by alluviation.

Layer IV-H is grey sediment composed of sand,
clay, and small/medium-sized rounded limestone
gravel. The rhickness of this layer varies from r to ro
cm. There are no artifacts or bones present.



cHAprER 21 Chokurcha l: lntroduction 347

-400

_-450

-400_

-450 -

-500-

-550-

-600*

-650

tv-l
IV-K

Layer IV-I is dark grey sediment of clay, sand, and
small rounded limestone gravel. The thickness of this
layer varies from 5 to 12 cm. There are two levels of
ashy lenses with artifacts and bones. The thickness of
each lens is about r to z cm.

Layer IV-J is light yellow sand with small/medium-
sized rounded limestone gravel. The thickness of Layer
IV-J is t to rt cm. It is archeologically and faunally
sterile.

Layer IV-K is light grey sediment of clay, sand, and
medium/small-sized limestone gravel and iboulis. In
addition, a few relatively large limestone pieces (zo-3o

cm in maximum dimension) were found. This layer
varies from ro to 4 cm in thickness. Some artifacts and
fauna were recovered.

Layer IV-L is grey sediment with clay and sand
components, and small and medium-sized limestone
gravel and iboulis. The thickness of Layer IV-L is 4
to rr cm. This layer contains two slightly ashy lenses
with artifacts and fauna. The thickness of each lens is
about r cm.

Layer IV-M is dark grey sediment composed of clay,
sand, and a great deal of small to medium-sized lime-
stone gravel and iboulis. The thickness of Layer IV-M
varies from 2.s to ro cm. Some artifacts and faunawere
found.

?;
l-'n 

_
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Figure zr-3-Chokurcha I stratigraphical section along squares xB, ztB, zzA, zzAA, zzlzlBB from the 1996 and
excavations.

Layer IV-N is light grey sediment with clay, sand,
and a lot of small to medium-sized limestone gravel.
The thickness of the layer varies from 4 to ro cm. Some
artifacts and fauna were recovered.

Layer IV-O is dark grey, almost black, sediment
composed of clay, sand, and many rounded small
to medium-sized limestone gravels. The thickness of
Layer IV-O varies from ] to rz cm. The dark color can
be explained by its plentiful organic remains, includ-
ing ash and burned bones. Numerous artifacts were
recovered.

Layer IV-P is light grey sand with some limestone
gravel and iboulis of different sizes. Some artifacts, as
well as a few bones. were recovered.

Layer IV-Q is light grey sediment of clay, sand, dif-
ferent sizes of limestone gravel, and a few pieces of
dboulis. The thickness of Layer IV-Qvaries from 6 to
18 cm. Some artifacts and faunal material were found.

Layer IV-R is grey sand with small/medium-sized
limestone gravel and dboulis. The thickness of the layer
is r to 4 cm. It is archeologically and faunally sterile.

Layer IV-S is dark grey sediment, almost black, of
sand, clay, and small-sized limesrone gravel. The dark
color is due to a high organic content, which is mainly
ash. Some artifacts and fauna were recovered.
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Layer IVT is grey sand and contains limestone
gravel of various sizes. The thickness of this layer var-
ies from r to rz cm. A few artifacts were recovered.

Layer IV-U is dark grey clay with small limestone
gravel. The thickness of the layer is i to 7 cm. A few
ashy lenses with some bones and artifacts were found
in this layer. The thickness of each lens is less than r
cm.

Layer IV-V is grey sand with small limestone gravel.
The thickness of this layer is 3 to ro cm. A few bones
and artifacts were recovered.

Layer VI-A is a solid horizon of limestone gravel.
The thickness of the layer is about zo cm. Not a single
artifact or bone was recovered.

Layer VI-B is yellow sand without limestone gravel.
The rhickness of this layer is about rz to 14 cm. Neither
artifacts nor bones were recovered. In addition, the
same sand was found in a sondage in squares )i18F,,
situated at the edge of the Chokurcha I plaform.
The thickness of the sand in squares 35-388 is at
least 2.5 m (from -7.jo m to -ro.oo m below datum).
lJnfortunately, there is no direct connection between
the stratigraphic sequence of the sondage and the

ry96lzooo excavation area, because along lines zi-J4,
Pleistocene sediments were absent (see Figure zr-r).

Bedrock was exposed in square zrB at a depth of ca.
-6.5o m below datum.

Apparently, the area excavated during the 1996 and
zooo 6eld seasons is connected sffatigraphically to the
collapsed western part of the existing rockshelter since
all the recently exposed layers have a similar west to
east inclination (from the back wall of rockshelter to
its entrance). It is also likely that the rock fall oflayer
III-IV is related to the buried western wall, but not to
the existing southern rockshelter. All of these observa-
tions support Ernst's hypothesis that the Chokurcha
I rockshelter was originally much larger and different
from its current configuration (Ernst t9g4:fi7). If so,
it means that area excavated in ry96 and zooo, as well
as some of the platform area, were within the rockshel-
ter and protected from colluviation.

Thus, about r.5 m of sediments resulted from at
least two major depositional events: alluviation and
exfoliation of the ceiling and walls of the rockshelter.
The alluviation is clearly seen by layers of sand (Layers

IV-G, IV-J, IV-B IV-R, IV-V and VI-B), clay (Layer

IV-U), and rounded limestone boulders (Layer VI-A).
The exfoliation of the limestone roof and walls is seen
by variably sized Aboulis found in most layers, as well
as by limestone blocks (Layer III-IV) from the col-
lapsed roof of the rockshelter. The deposits of Layers
IV-A through IV-F, Layers IV-H, IV-I, IV-K through
IV-O, IV-Q: and IV-S probably resulted from both
alluviation and exfoliation. Only Layer VI-A contains
evidence of high-energy water: relatively large lime-
stone blocks that are significantly rounded and that
probably moved some distance. The accumulation of

the sand layers, with the possible exception of Layer
VI-B, resulted from low-energy alluviation.

The layers of Unit IV produced no rounded artifacts
or bones. Some occupations within the sandy layers
contain almost undisturbed structures, such as fire-
places. The color ofthe sandy layers varies from yellow
to grey. This variation was caused by the amount of
organic material present, which was the result of either
human activity (fire?) or natural processes. In the latter
case, it might have been caused by water transport.

In sum, the depositional history of the lower part
of the Chokurcha I stratigraphic sequence might be
described in followine terms. The first documented
stage of roclahelter Jolution can be correlated with
high energy alluviation that built up at least Jo cm
of rockshelter deposits (Layers VI-A and VI-B). Most
likely, the same kind of alluviation created more than
2.5 m ofsand on the present day river terrace (sondage
in squares l5-38E). Thus, the deposits of Layers VI-A
and VI-B were the part of Malyi Salgir riverbed. The
second stage is characterized by alternating low-energy
alluviadon and roclshelter ceiling and wall exfoliation
(Unit I9. During this second stage, the Chokurcha
I rockshelter was inhabited by hominids. How long
the rockshelter was affected by alluviation is unknown.
According to Ernst, the sublevels of cemented silt
between Units II and III and between Units III and
IV resulted from low-energy water processes (Ernst
r914:r89). Yet, the origin of these sub-levels might be
interpreted in two different ways: first, these lenses
originated from flooding, and second, these lenses
might be the result of cascading water from the pla-
teau and cracks in the limestone roof of rockshelter.
The second interpretation appears most plausible
because the size of the area covered by cemented silt
sublevels and its position are almost wholly within
the extant rocftshelter. There were no cemented sub-
levels on most of the platform area (Ernst 1914). Nor
were "cemented silt"-type areas found in the 1996
and zooo excavations. So, the low-energy alluvial
process at Chokurcha I took two forms: pure sandy
layers and sandy mixed with clay and limestone gravel.
Alluviation was more frequent at the beginning of
sedimentation at Chokurcha I rockshelter than it
was later. If only sand and clay layers are considered
alluvial, there are six episodes of fooding in Unit
IV. Moreover, five of them happened during the
deposition of the lower 5o cm of Unit IV. Thus, the
Chokurcha I rockshelter was more affected by alluvia-
tion during the beginning of second depositional stage
than during the later stage.

To some extent, depositional analogies to
Chokurcha I might be seen at Starosele, Siuren I,
Buran-Kaya III, and, probably, Prolom II (Marks et
al. 1998; Demidenko et il.. 1998; Monigal Chapter r;
Kolosov rq86). All of these localities are roclshelters
close to present day valley bottoms and at all of them



the inidal, uninhabited stages of deposits were alluvial.
At the same time, these sites have no documented
alluviation either during or between the human occu-
pations. A series of alluviations was documented in
the lower part of the Kabazi II sequence (Chabai in
press). On the other hand, at Kabazi II, the human
occupation surfaces were destroyed by these fooding
episodes.
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Thus, from a geologicd point of view, the
Chokurcha I rockshelter is unique in Crimea, in that
deposition was based on a combination of two major
factors: the exfoliation of soft limestones and low
energy alluviation. The combination of these factors
produced a sufficient arnount of sediments to quickly
bury the remains of the human occupations, as well as
to build up the sterile layers between them.

Chronology

In spite of numerous samples taken for ESR and AMS
dating, only one date from Level IV-O is available. It
is on bone, d13C - -r9.8o/o, ̂ge >4j,4oo uncalibrated
BP (oxe-ro87).Two additional samples from Levels
IV-B and IV-M failed to produce AMS dates due to
their low collagen content. Dosimetry was conducted
at the site by McMaster University and four samples
(from Lwels IV-B, IV-F, IV-M, and IV-O) were sub-
mitted for ESR. but these dates were still unavailable
ar the time of this writing.

Analyses of the snail and rodent remains indicate
open steppe landscapes around the site during the for-
mation of the Unit IV deposits (Mikhailesku Chapter
r9; Markova Chapter z).'Ihe rodent assemblage does
not contain any boreal species. Such an environment

Twenty occupational levels were discovered within
Unit IV. The majoriry of them contain clear occu-
pational surfaces, some even contain structures. Yet,
a few of these occupations may be questionable.
Additionally, some traditional characteristics adopted
for descriptions of occupational surfaces are meaning-
less in the case of the Unit IV levels. For example,
artifact densities in Middle Paleolithic Crimean sites
usually range from a few hundred to a few thousand
pieces per cubic meter of artifact-bearing deposits.
Only wo of the rwenry excavated levels here contain
more than one hundred ardfacts (without chips and
chunks), and none of the occupation levels contain
even a half of one cubic -.t., of artifact-bearing
deposits.

Level IV-A contained artiftcts and faunal materials
from the upper and middle part of Layer IV-A (Figure
zv3) . LeveI IV-A fauna and artifacts did not constitute
a clear surface: rather, they were spread vertically over
y to 8 cm. Average artifact densiry was zlJ pieces per
m3.

Level IV-Az's occupation was situated in the lower
part of Layer IV-A and was a clear carpetJike surface
of bones and artifacts. The thickness of Level IV-Az

is characteristic of conditions during the stadial
between the Moershoofd and Hengelo Interstadials.
In Crimea, this stadial was characterized climarically
as the mildest, whereas the stadials preceding and suc-
ceeding it had harsher continental climates (Markova
1999; Gerasimenko 1999; Mikhailesku 1999). The
Early Glacial Stadial is characterizedby a humid and
cold climate, with relatively widespread forested areas
(Gerasimenko 1999). Furthermore, one of the most
significant erosional down-cutting of river valleys took
place during Moershoofcl (Gerasimenko ry99; Chabai

ry9). k is therefore probable that the Chokurcha I
Unit IV sediments were deposited during the stadial
between the Moershoofd and Hengelo Interstadials.

was determined by the thickness of a single bone or
artifact. In fact. bones and artifacts of Level IV-Az
compose a thin carpetJike surface. It is difficult to
evaluate the true amount of sterile sediments between
Levels IV-A and IV-Az due to the extremely low den-
siry of both bones and artifacts. The lowest elevations
of Level IV-Awere only z-1cm above the artifact/bone
elevations of Level IV-Az. The artifact density was 2oo
per m3. The artifact/bone distributions of both Levels
IV-A and IY-Az were limited to squares zz1., z2AA,
z1A, and zlAA. The total area of these levels covered
by artifacts was less than one square meter.

Level IV-B fauna and artifacts occurred

3 cm-thick ashy lens in the lower to middle part of
Layer IV-B. The artifacts and bones here lie in thin
carpet like surfaces within this lens (Figure zr-4a) .'Ihe
sterile sediments between Levels IV-Az and IV-B were
about 3-4 cm thick. The densiry of artifacts was 489
per m3.

An elongated ovoid pit with abrupt, almost straight
walls was discovered in this level (Figure zr-4a, 6).
The maximum dimensions of the pit were 28 cm
in length, 9 cm in width, and 14 cm in depth. One
straight scraper, one fake, three chips, and three small

The Archeological Sequence and Occupation Characteristics

a l t o
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pieces of bone tube fragments were recovered from the
upper/middle part of the pit, while there was nothing
ar rhe borrom. The material from the pit, then, was all
mundane, containing nothing special that might have
been purposefully "hidden."

There was a dense cluster of ash in squares z1A
and z3,AA. This cluster had an irregular, close to
ovoid shape with the maximum dimensions of 4r
cm in length, 35 cm in width, and o.5 cm in depth.
It is quite possible to attribute this ashy cluster to an
ephemeral fireplace. At the same time, the sediments
below this "fireplace" were not burned, as is typical
of other Crimean Paleolithic fireplaces. It might have
been either a very ephemeral fireplace or an ashy clus-
ter created by natural processes.

Lwel IV-D was situated in Layer IV-D and did not
have a clear surface. Both fauna and artifacts were dis-
tributed vertically through the whole r-t cm thickness
of Layer IV-D. The densiry of ardfacts was about r;o
artifacts per m3.

Level IV-F occurred in the upper to middle part of
Layer IV-F and was separated from Level IV-D by u
to 14 cm of sterile sediments. The faunal material and
artifacts of this level formed two ashy clusters. The
first was found in squares zr-zzB, zt-21F., zz-z1A and
covered about 2.5 m2. The second cluster of bones
and ardfacts was found in squares 4-z4AA and z36E
and covered about r m2 area. Each of the clusters was
about z-3 cm thick. The densiry of artifacts in Level
IV-F was 6ro per m3.
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Level IV-G occurred in the upper part of Layer
W-G. Bones and artifacts were discovered in squares

4-z4AA. The geological Layers IV-F and IV-G in
these squares were very thin (about z cm each) and,
in fact, there were no sterile sediments between the
occupations of Levels IV-G and the second cluster of
Level IV-F. The rwo archeological Levels IV-G and IV-
F were subdivided because of the different color and
structure of the geological Layers IV-G and IV-F. It
is possible that Level IV-G and the second cluster of
Level IV-F represent a single occupation, which began
just after the deposition of Layer IV-G.

Level IV-I was found in the upper/middle part
of Layer IV-I and was a ca. 3 cm-thick lens densely
packed with artifacts, fauna, ash, and burned bones.
The thickness of the sterile sediments separating Level
IV-I from Levels IV-G and IV-F varied from 5 to 8 cm.
Level IV-I was uncovered over an area of about 4.j m2.
The density of artifacts was r,rr9 per m3.

Just under the Level IV-I ashy lens, in squares 22A,
z1A, and z4A, three clusters of burned sediments were
found. AII of had roughly the same rounded shape
and roughly the same maximum dimensions of 35 to

40 cm in diamerer and o.5 to r cm in thickness. These
clusters of burned sediment might be interpreted as
the remains of fireplaces. The upper parts of these
possible fireplaces were not recognized because of the
extreme ashy content of the sediments in Level IV-I.

Level IV-Iz was found in the lower part of Layer IV-
I. It was separated from the uppermost Level IV-I by 4
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Figure zr-4-Chokurcha l: plan of excavations in Level lV'B, with cross-section of the pit in square zzE.



to 6 cm of sterile-but still ashy-sediments of Layer
IVl. The Level IV-Iz artifacts and fauna formed a
clear carpet-like surface. The thickness of this "carper"
was equal to the thickness of a single bone or artiftct.
Level IV-Iz was found in squares 2r-z2B and zrB. It
was probably only the periphery of this occupation.
The artifact density was r,ooo pieces per mt.

Lwel IV-K was found in the upper part of Layer IV-
K and was separated from the uppermost occupation
of Level IV-Iz by t to rt cm of the sterile sand of Layer
IV-J. The artifacts and fauna from Level IV-K formed
a thin carpetlike surface. The density of artifacts was
r4o per m3.

The most pronounced concentration of artifacts
and bones was discovered in square z4AA (Figure
zr-5). The same square also contained an amorphous r
cm-thick cluster of ash and burned bones. The maxi-
mum dimensions of this ashy cluster were rr8 cm in
length, 71 cm in width, and o.5 cm in thickness. Just
below the ashy cluster were rwo adjoining clusters
of burned sediments, one rounded and one ovoid
in shape. The maximum dimensions of the rounded
cluster were 4r cm in diameter and o.5 cm in thick-
ness. The maximum dimensions of the ovoid burned
sediment were zJ cm in length, ry cm in width, and o.5
cm thickness. This structure might be interpreted as a
fireplace that was somewhat enlarged and modified by
natural orocesses.

23

['''

24 . i is

Figure zr-5-Chokurcha l: plan of excavations in Level lV-K,
square z4AA.

Level IV-L occurred in the upper part of Layer IV-L.
The carpet-like surface of artifacts and bones was part
of a slightly ashy r cm-thick lens that covered an area
of ca. r.5 m2 in squares zr-zzB and zr-21F. The Level
IV-L artifacts were separated from the overlying Level

cHAprER 21 Chokurcha l: lntroduction 351

IV-K by 6 to 7 cm of sterile deposits. The densiry of
artifacts was 467 pieces per m3.

Level IV-Lz comes from the middle/lower part of
Layer IV-L. The artifacts and bones occurred as a car-
pet-like surface in a slightly ashy lens abour r cm thick.
The lens was found in squares zr-23P, zt-218, and
z1{.Tl'e total excavated area of Level IV-Lz was about

3 m2.It seems that only a peripheral part of the Level
IV-Lz distribution was excavated in ry96 and zooo.
The rest of it, to the north and east, was excavated and
destroyed long ago. The sterile deposit bewveen Levels
IV-L and IV-Lz was 3 to 4 cm thick. The density of
artifacts in Level IV-Lz was 167 per m3.

Level IV-M originated from the upper and middle
part of Layer IV-M. The level was represented by a
solid, z cm-thick ashy horizon. The sterile sediments
between Level IV-M and IV-Lz varied from 4 to 14 cm
in thickness. The excavated area of Level IV-M was
about 7 m2. The density of artifacts was 8oo pieces
per m3.

A combination of an ashy concentration with
burned bones cluster and a burned sediment clus-
ter was discovered in square z3A (Figure zr-6). 

-Ihe

burned sediments were situated just under the ashy
cluster. The maximum diameter of the ashy cluster was

44 crr;', while the diameter of burned sediments was 2t
cm. The combined thickness of both clusters was less
than r cm. Most likely, this cluster combination is the
remnants of a fireplace. The difference between the
maximum diameters of the two clusters might be wi-
dence of some sort of destruction of the upper part of
the fireplace. Three smaller clusters of ash and burned
bones were also found in squares zzA and zzB.

Level IV-N occurred in the upper part of Layer
IV-N. A few artifacts and bones were uniformly dis-
tributed through the 4-ro cm-depth of Layer IV-N.
These artifacts and bones were uniformly distributed
over about 7 m2 of the Level IV-N area.

Level IV-O was discovered in the lower part of Layer
IV-O. The level was a 3 cm-thick ashy horizon, with a
homogeneous distribution of bones and artifacts over
all of the excavared 8 m2. It was difficult to evaluate
the thickness of the sterile sediments between Levels
IV-O and IV-N because the latter was not a clear level.
The density of artifacts was 7oo pieces per m3.

Four ash/burned bone clusters were discovered in
squares z1A, z4A, z3AA, and z4AA. They had irregular
rounded shapes. The biggest had a maximum dimen-
sion of 46 cm in diameter and o.5 cm in depth. The
other ash/burned bone clusters were about the same
size: ro ro r3 cm in diameter and less than o.y cm in
depth.

Level IV-P was recognized from a few artifacts and
bones in the sandy sediments of Layer IV-P. One tool,
one flake, and thirteen chips were uniformly distrib-
uted throughout the I to 7 crn thickness of this layer
and occurred over ca. 8 m2 of excavations.
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Level IV-Q was a thin carpetlike distribution of
bones and artifacts in the lower part of Layer IV-Q.
The thickness of Level IV-Qwas equal to the thickness
of a single bone or artifact. The density of artifacts
was about z8o items per m3. Almost all artifacts and
bones were situated at the border between the recent
excavations and the old excavated area. That is, only
the periphery of Level IV-Qwas excavated during the

ry96 and zooo field seasons.
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Level IV-S had the thickness of a single artifact or
bone, and was a carpetJike occupation in Layer IV-
S. Level IV-S was separated from the overlying Lwel
IV-Q by y cm of the sterile sand of Layer IV-R. The
densiry of artifacts was 167 per m3.

Lwels IV-T IV-U, and IV-V were recognized on
the basis of a few artifacts that were evenly distributed
in Layers IV-T,IV-U, and IV-V.

Conclusions

There were three types of occupations at Chokurcha
I. The first rype is a very thin, carpet-like occupation,
with a thickness equal to that of a single arriftcr or
bone. This is the case for Levels IY-Az, IV-B, IV-Iz,
IV-K, IV-L, IY-Lz,IV-Q, and IV-S. The second type
is a relatively thick lens, up to 4 cm, of densely packed
ardfacts and fauna, which was seen in Levels IV-F,
IV-I, IV-M, and IV-O. The third rype has a uniform
distribution of artifacts throughout the entire thick-
ness of the geological layer, as in Levels IV-A, IV-D,
IV-N, IV-B IV-T IV-U, and IV-V. There is no cor-
relation between the rype of sediments and the rype of
occupation. Both carpet-like deposits (IV-S) and arti-
facts uniformly distributed throughout the thickness
of a layer (Lwels IV-B IV-T) were found in pure sand
deposits. All three possible kinds of occupations-car-
petJike (Levels IV-AI,IV-B, IV-Iz, IV-K, IV-L, IY-Lz,
IV-Q), thick lens (IV-F, IV-I, IV-M, IV-O), and uni-
formly distributed (Levels IV-A, IV-D, IV-N) were
found in deposits of mixed sands, clays, and limestone
gravels.

There was no correlation between the preservation
of artifacts and bones and the geology of the layers.
The surfaces of bones and artifacts are consistently
in excellent condition with neither water rounding
nor weathering in both the mixed and sandy geo-
logical layers, as well as all three kinds of occupations.
Artifacts in a vertical position were also very rare. On
the other hand, the fireplaces were not well preserved.
The upper ashy parts of fireplaces were slightly shifted
in relation to the underlying burned sediments. The
extent to which the ashy conrent associated with occu-

pations resulted from human activiry-as opposed to
natural processes-is ambiguous.

It is difficult to evaluate the significance of the dif-
ferent artifact densities for so small an area. Artifact
densities vary from r4o per m3 for the carpet-like
Level IV-K to r,rr8.5 per m3 for the thick lens of Level
IVl. On average, artifact density for the carpetJike
levels was never more than 5oo per m3, while for thick
lens levels, the artifact densiry was never less than 6oo
per m3. These numbers do not mean that the higher
densities equate with relatively longer occupations
or even a greater range of activities of the same-sized
groups as compared to occupations with low artifact
densities. Even for carpetJike occupations, it is risky
to state that they refect a single visit. For example,
both burned and unburned bones were found in the
burned sediment cluster belonging to the carpetJike
Level IV-K. It is also quite possible that thin carpet-
like surfaces are merely peripheral areas of thick lens
occupations. Most likely, the thick lens occupations
reflect numerous different occupationd episodes. In
any event, fireplaces and clusters of burned sediments
were always found just under thick lens deposits. That
is, the clusters of burned sediments are evidence either
of an initial occupational episode or the beginning of
a single, longer occupation.

In sum, the occupation levels of Chokurcha I Unit
IV due to rapid sedimentation, are characterized by
excellent preservation of both artifacts and fauna
(Patou-Mathis, Chapter zz; Markova, Chapter z3), as
well as by limle, if any, post-occupational disturbance.
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Archeozoological Analysis of Large Mammals of
Chokurcha I Unit IV

Maryline Patou-Mathis

-fh. bone material of Chokurcha Unit IV is not
I abundant given the depth ofthe deposit and exca-

vated area; the number of faunal remains varies from

18 to 2,717 depending on the lwel. The richest levels of
Unit IV are IV-M, IV-O, IV-I, IV-E IV-B, and IV-Q
(Figure zz-r). Since there is significant bone fragmen-
tation, the total number of identifiable remains is very
low-less than zoo/o (Figure zz-z) .'Ihe estimate for the
number of individuals for idendfied species in each
level indicates that there is a dearth in bone material
for all levels. The number of individuals in each level is
also fairly low, ranging from one to trnelve. The num-

bers of individuals are most abundant in Levels IV-F
and IV-O, followed by Levels IV-I, IV-Q, IV-M, and
IV-K (Figure zz-1). Non-human taphonomic agencies
(climato-edaphic, carnivores...), with the exception of
a couple of levels, are only slightly responsible for this
poor state of preservation ($ infia). Rather, human
agency is preponderant. The state of the faunal assem-
blages is due to human activities such as catching and
processing of game. Certain animals were dismem-
bered outside of the rockshelter, for others, only a
few pieces of their carcasses were brought back to the
shelter (cf infra).In addition, the site was occupied

IV-B
IV-D
IV-F
tv-c
tv-l
IV-K
IV-L
IV-12

IV-N
rv-o
IV-P
IV-Q
rv-s
IV-T
IV-U

Figure zz-t-Chokurcha I Unit lV total number of remains
in each level.

IV-A
IV-B
IV-D
IV-F
tv-c
tv,l
IV-K
IV-L
tv-L2

IV-N
tv-o
IV-P
IV.Q
rv-s
IV-T
IV-U

Figure zz-z-Chokurcha I Unit lV ratio of total identified
remains (NRDt) to total number of remains (NRT) in each
level.
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IV-A
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IV.N
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IV-Q
tv-s
IV-T
IV-U

Figure zz-3-Chokurcha I Unit lV: minimum number of
individuals by combination (MNlc) in each level.

repeatedly, probably by very few people, and these
occupations were very brief.

The comparison between the quantities of lithic
remains and faunal remains in each of the levels shows
identical variations, with the exception of Level IV-L
(Figure zz-4). Levels IV-I, IV-M, IV-O, and IV-F

Figure zz-4-Chokurcha I Unit lV relationship between
lithics and fauna (total number of remains) in each level.

are archeologically the richest (Chabai, Chapter z4).
It should be noted that in Lwel IV-Q, the faunal
remains are relatively abundant (676), 6u the lithic
marerial is relatively scarce (rz3 pieces, of which only

7 are tools).
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Paleoecology

During the analysis of material from Unit IV of
Chokurcha, fourteen species of large mammals were
identified, including nine species of ungulates, four of
carnivores, and one lagomorph.

Saiga antelope (Saiga tatarica) is the only species
that appears in all of the levels (Figure z2-i).It is also
the most abundant species, except in Levels IV-M,
IV-N, IV-Q: and IV-S, where Eqaus hydruntinus dom-
inates. \Woolly mammoth (Mammuthus primigenius) is
present in the upper levels until Level IVO (although

it is absent in Level IV-N, Figure zz-5). Equus hydran-
tinus wx identified in Levels IV-C through IV-S
(except in IV-G, IV-L, and IY-Lz, Figure zz-5). Bison
(Bison priscus) was identified in five levels: IV-A, IV-I,
IV-M, IV-O, and IV-Q. Remains of woolly rhinoceros
(Coelodonta antiquitatis) were found in Levels IV-F, IV-
I, IV-K, IV-M, and IV-O. Red deer (Ceruus ekphu)
is only present in Levels IV-I, IV-Qr and IV-S. A few
pieces of reindeer (Rangifer tarandus) were discovered
in Levels IV-L, IV-Lz, and IV-T In Level IV-A, two
bones belonging to a horse (Equus (caballus) s1.) were
found.

Among the carnivores, which are infrequent, wolf
(Canis lupu) was identified in Levels IV-F, IV-I, IV-K,

fV-M, and IV-V. Steppic fox (Vulpes corsac) was pres-
ent in Levels IV-I, IV-O, and IV-S. Level IV-O had

IV-A
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IV.L
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IV-N
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IV-Q
IV-R
IV-S
IV-T
IV-U

Figure zz-5-Chokurcha I Unit lV variation of Saiga tatarica,
Mommuthus primigenius, and Equus hydruntinus (in MNlc)
in each level.



remains of a steppic polecat (Putorius euersmann) and
Level IV-Qhad one hyx.na (Crocuta oocuta) bone.

For lagomorphs, only the European hare (Lepus
euro?aeus) was identified. It was present in Lwels IV-
M,IV-O, and IV-S.

Remains of birds were found in Levels IV-F (l),

IV-O (r3), IV-Q (z), IV-S (z), and IV-V (r). Based on
their size, these belong to at least two species, one of
which is the size of an eagle or vulture. Remains of
rodents were discovered in Lwels IV-B (r), IV-F (Z),
IV-O (Z), IV-Q (t, and IV-S (D (See Markova, Chap-
ter z1).In Level IV-O, a bone of a toad, Bufo uiridis,
was identified.

There is little variance either qualitatively or quan-
titarively in the composition of the faunal spectrum
among the levels, The most frequent suite of ani-
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mals is composed of saiga antelope, mammoth, and
hydruntinian horse. Given the rypes of identified spe-
cies, all of the levels were deposited during a period
when the environment was open and steppic and
the climate was cold and dry. Thphonomic analyses
confirm the low level of humidiry, where damage to
the bones from flowing and percolating water is rare
(see below). At the same time, there are indications
of an increase in humidity and temperature in the
Iower levels (from Level IV-V through Level IV-O, y'

infra).The number of saiga antelope remains increases
beginning in Lwel IV-I (up to IV-A) and those of
Equus hydruntinus increase from IV-M through IV-Q.
Additionally, in the lower levels, there is an absence of
mammoth and the presence, in Levels IV-S and IV-Q,
of amphibians.

Taphonomic Analysis

Although the bone material from Unit IV is very frag-
mented, in most cases the original surfaces are intact.
On some of these, extrinsic marks have been identi-
fied; these are due to different taphonomic agencies:
climato-edaphic, non-human biological, and human.

Crr vrero -Eoeprr rc DerurecB

Climato-edaphic damage to the bones (scaling, dis-
solving, iron oxide and manganese deposits, and the
presence of frayed and split splinters) was caused by
two agencies: weathering and percolation (Figure

zz-6). these agencies generally had little influence
on the bone assemblages, except in Levels IV-Q and
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Figure zz-6-Chokurcha I Unit lV: percentage of remains
within each level with climato-edaphic damage.

IV-T (accounting for roolo of the remains), followed by
Lwels IV-I and IV-K (accounting for more than 5olo of
the remains). The faunal remains were protected from
the elements by the rockshelter, and the climate at that
rime was dry. Percolation is most marked in Levels IV-

Qand IV-T (on more than roolo of the remains), which
indicates a slight incease in humidity (cf supra).

DervrecB FRoM NoN-HurntAN AcENcrEs

Plants

Damage from plant rootlets (vermiculation) was
observed on only rz bones. These were found in I
levels: IV-D, [V-F, IV-O, IV-B and IV-V (Figure zz-

Z). This low occurrence of damage by plants is due to
the fact that the site is a rockshelter, that the climate
at that time was dry krgo poorly vegetated, see above),
and/or that the rate of sedimentation was rapid.

Post-dep ositional Moaement and Tiamp ling

Scratches from post-depositional damage (formed

when bones are shifted on the ground) and micro-
splintering from trampling were noted on only zo
bone pieces. These were found in Levels IV-A, IV-B,
IV-B IV-I, IV-M, IV-N, IV-O, IV-B IV-Q, and IV-S
(Figure zz-7). 

-Ihis 
rarity might be due to low foot

traffic within the roclahelter and/or that the deposits
were rapidly covered by sediments. This rype of dam-
age may be due to non-human or human agencies.

Carniuore Damage

Small carnivores left traces of their passing (tooth

marks) on only z6 bones: in Levels IV-B, IV-R IV-I,
IV-O, IV-q ry-S, IV-T and IV-U (Figure zz-7). On
the other hand, damage from hyrna is visible on
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Figure zz-7-Chokurcha I Unit lV percentage of remains
within each level with biological non-human damage.

bones in all of the levels except IV-A (Figure zz'7).
Proportional to the number of remains in each lwel,
hyanadamage was most significant in Levels IV-B IV-
N, IV-K IV-D, IV-G,IY-Lz,IV-V IV-U, and IV-Q
(on more than ;o/o of the remains). Coprolites were
found in Lwels IV-B and IV-O and attest to more
extended stays in the rockshelter by the predator.

For all of the lwels combined, this non-human
taphonomic damage is relatively minor if the total
number of faunal remains is taken into account.
Non-human biological agencies are more significant
in Levels IV-D, IV-G, IV-K, IV-N, IV-B and IV-V.
Other than Level IV-K, all of these levels had very few
bone remains, which may be significant. Additionally,
the number of carnivore remains is low (see above).
Most significant to the state of preservation is the
regular visit of hyenas to Chokurcha. Given, however,
the number of remains attributed to this animal (only

r bone: Level IV-Q) and the number of bones show-
ing modifications from this carnivore, its role in the
origin and history of the bone assemblages in most of
the levels was modest. The ratio of carnivores to ungu-
lates also highlighm the rariry of the former in these
assemblages (Figure zz-8). The Chokurcha rockshelter
cannot, therefore, be considered to have ever been
used as a carnivore den.

ANrrrnoprc Devecn

Percussion Impact

One hundred rwenry four bone chips display evidence
of blows made by humans on green bone in the form
of fakes, splintering, or points of impact. These are

tr ungulates @ carnivores
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Figure zz-8-Chokurcha I Unit lV: ratio of carnivores to
ungulates (MNlc).

relatively abundant in Levels IV-B IV-Lz, IV-Q, and
IV-L (on more than zo/o of the remains) and are absent
in the levels with small bone assemblages (IV-D, IV-G,
IV-N, IV-T and IV-V Figure zz-9).

Butchery Sniae

The presence of cut marks made during carcass butch-
ery was noted on 34 bones in Levels IV-A, IV-B,
IV-F, IV-I, IV-L, IV-Lz, IV-M, IV-O, IV-q and IV-S
(Figure zz-9). they are relatively more abundant in
Levels IV-I, IY-Lz, and IV-F (on more than o.;o/o of
the remains).

Retouclters

Sevenry-five bones have scratches and impressions on
their external surfaces. These were identified in Levels

tr hyana

E small carnivors

@ plant

E post-dep. movement & tnmpling
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Figure zz-g-Chokurcha I Unit lV percentage of remains
within each assemblage with anthropically caused damage.



IV.A, IV-B, IV-F, IV-I, IV.K, IV-M, IV-O, IV-QJ IV-
S, and IV-T (Figure zz-9). They can be considered
as rerouchers used for lithic knapping, although it
should be noted that Chabai (Chapter z4) recognized
onlywell-used examples, and, so, fewer of them.Th.y
are plentiful in Lwels IV-I IV-I, and IV-A (more

than rolo of remains).

Burned Bones

More than r,589 burned bones were discovered in
Chokurcha Unit IV. They are present in all levels,
with the exception of Level IV-P (Figure zz-).'Ihey
are particularly abundant in Levels IV-A, IV-G, IV-S,
IV-I, and IV-B (more than r5olo of remains). The use
of bone as fuel reinforces the hypothesis of a cold and
dry climate where arboreous vegetation was rare in the
vicinity of the site.

As a whole, anthropically caused damage is rela-
tively frequent and sometimes abundant, notably in
Levels [V-A, IV-G, IV-S, IV-I, and IV-B (more than
2oo/o of remains). This damage is mostly burning,
which accounts for more than 87o/o of the total num-
ber of remains with anthropic damage. Other rypes of
anthropic alteration abound in Levels IV-B IV-I, IV-A,
IY-Lz, and IV-Q (on more than f/o of remains).
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For all of the remains showing extrinsic damage, it
is those with damage by anthropic agenq1/ that pre-
dominate in most of the levels (Figure zz-ro), notably
in Levels IV-A, IV-S, IV-I, IV-B (on more than zoo/o of
remains), and in Levels IV-E IV-L, IV-M, and IV-O
(on more than roolo of remains).

IV-B
IV-D
IV-F
IV-G
tv-l
IV-K
IV-L
IV-12

IV-N
rv-o
IV-P
IV-Q
tv-s
IV-T
IV-U

Figure zz-ro-Chokurcha I Unit lV percentages of remains
in each level with climato-edaphic damage, biological non'
human damage, and anthropic damage.

Paleoethno graphical Analyses

Only Levels IV-A, IV-B, IV-F, IV-I, IV-M, IV-O, and
IV-Q have enough identifiable bones as well as large
enough lithic assemblages to advance hypotheses
about the subsistence behavior of the Chokurcha Unit
IV inhabitants.

Lpvrr IV-A

The bone assemblage from Level IV-A is small, with
only r.zo/o identifiable elements (Thble zz-r). There is
considerable fragmentation of the material and a scar-
ciry of bones is evident (NRDI + MNIc = 14 MNE +
MNIc = 2.4; and NRDI + MNE = t.8). No carnivore
damage was observed in the assemblage; these low
indices are entirely due to the role of humans uis-h-uis
their game. In addition, damage from climato-edaphic
agencies is very rare (see above).

Four species were identified in Level IV-A. There
are no carnivore remains (Thble zz-1. Saiga antelope
(Saiga tatarica), the most abundant species in number
of remains, is represented by cranial bone fragments,
a hemi-mandible, an upper right premolar, and frag-
ments of long bones (humerus, radius, metapodium).
These belong to a single individual: a very old adult.
A young woolly mammoth (Mammuthus primigenius)

is represented by a few tooth and tusk fragments
only. A young bison (Bison priscw) was identified
by a decidual tooth, while an adult was identified
by fragments of a tibial diaphysis. A horse (possibly

adult) is represented by mo tibia fragments. There are
nine long bone fragments belonging to a large-sized
species (bison and./or horse). Level A was deposited
in a steppic environment during a period of cold and
dry climate. This is further confirmed by five bones or
o.8olo of the total number of remains showing damage
from climato-edaphic agencies. The alteration of these
bones can only be attributed to weathering.

There are an additional y59 bone fragments uniden-
tifiable to species, of which 3r are cranial elements, 3o
either rib or cranial bones, 13 ribs, and 48y long bones.
These belong to large, medium, and small-sized spe-
cies (Table zz-).'I7te bone size class II (fragments z-5
cm in maximum dimension) is predominant.

Two diaphyseal fragments of tibia, representing a
bison and a horse, carry striations caused by defesh-
ing (o3oto of NRT). External splintering on 4 pieces
(z long bones, r bison tibia, and r fragment belong-
ing to either bison or horse) is evidence of breakage
caused by humans, as is internal splintering on r piece
(saiga metapodium), and by 6 "flakes." These 9 pieces
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Tesrg 22-l
Chokurcha I: fauna of Level IV-A

Species

fuuus (caballu) sp.
Bison cf priscas
Equus/Bison
Mammuthus pirnigenius
Saiga tatarica

Totd ungulates
Tota] carnivores

Total determinate (NRDI)

Size large/medium
Size medium
Size medium/small
Indeterminate

Total indeterminate (NRI)

'Iotd (NRT)

,^/R

2

t
c)

o

4 t
7o

7o

I O

r 4
r 8 8

347

t t 9

629

represent r.4o/o of the total number of remains (NRT).

Three-hundred thirry nine bones, mostly metaphyseal
fragments of long bones under t cm in length (aver-

aging z cm), are completely burned (black or grey in
color). These represent JJeo/o of the total number of
remains. Eight retouchers were identified (r.3ozo NRT),
of which 7 are diaphyseal fragments of long bones
(tibias, metacarpals...) from bison and/or horse. One
was made on a rib fragment of a small to medium-
sized animal (possibly saiga). Marls on these bones
are always perpendicular to the longitudinal axis. Six
ofthese have only one zone ofuse and wvo show nvo
zones of use (with one zone more damaged than the
other). Two of these retouchers also have scraping stri-
ations (made before the item was used as a retoucher)
at the same place in the zone as the retouching marks.
These retouchers are variable in size; length ranges
between 146.8 and 55 mm, width beween 45 and z1
mm, and the elongation index (L/VD between 56.3
and 2t.3. In sum, anthropic modifications were seen
on a roral of 3y8 remains (S7.ro/o NRT) in Level IV-A.

The prehistoric occupants of Level IV-A brought a
saiga antelope back to the site, which they probably
dismembered in front of the shelter, plus parts of two
bison, a horse, and a young mammoth (possibly only
the head). It is rather dificult to know, especially for
the latter three species, whether these animals were
hunted or whether their fresh carcasses were scavenged.
The bison and horse remains were, however, from meat
rich parts. The humans consumed the meat, the long
bone marrow, used certain bones as tools, and some
bones for fuel. The use of these animals, then, was
quite exhaustive and may indicate that the inhabitants
were experiencing dietary stress. The occupation of

MNIf MNIc Agt

r r adr:Jt sensu lato
t_ ,_ young/adult sensu lato

r r young
r r very old

: ' _

> > r 3  4

Level IV-A seems to have been a single episode of very
short duration, based on the faunal remains and the
relative rariry of lithic items. (It should be noted that
during excavarion, the lithic materid from this level
was subdivided into rwo sub-levels-IV-Ar and IV-
Az-but all of the faunal material was grouped into a
single assemblage.) Chokurcha I might have served as
a stop-over for a small group of humans, perhaps dur-
ing one of their routine movements.

Levrr IV-B

The faunal assemblage of Level IV-B is fairly small,
with only 16.rolo identifiable remains in the total assem-
blage (Thble zz-z).The scarcity of animal remains and
the degree of fragmentation are significant (NRDI *

MNIc = z7; MNE * MNIc = 3.8; and NRDI * MNE
= 7.r). As was the case in Level IV-A, these low indices
are due to human impact on game animals, which
was intensive. On the other hand, ten bones, includ-
ing three saiga bones, were regurgitated by hyanas. A
bone belonging to either a bison or equid has tooth
marks from a small carnivore. Carnivore damage is
visible on r.Jo/o of the faunal material. Two hyana
coprolites were also discovered. These carnivores prob-
ably came into the cave after it had been abandoned
by humans, and therefore affected the faunal material,
including by potentially destroying certain bones.

Two species were identified in Level IV-B (Table

zz-z). Saiga antelope (Saiga tatarica) is represented
by cranial bone fragments, a hemi-mandible, long
bone fragments (humerus, radius, ulna, metapodium),
an innominate, rib fragments, and rwo semi-lunate
carpal bones. These remains were from two individu-

5

5

4

MNE

I

j

z
6

r 1

r J

NR = number of remains; MNE = minimum number of elcments; MNIf = minimum number of individuals by frequency; MNIc = minimu number of
individuals by ombination



cHAprER 22 Archeozoological Analysis of Large Mammals of Chokurcha I Unit lV 361

als: a juvenile and an adult sensu lato. The mammoth
(Mammuthus primigeniur) is only represented by 57
fragments of juvenile milk teeth. In addition, a frag-
ment of a long bone metaphysis was attributed to
either a juvenile mammoth or juvenile rhinoceros.
Twenty-one remains, mosdy long bone fragments,
belong to one or two large-sized species, Bison or Equ-
idae. Two bones of a small carnivore (fox or mustelid)
were identified: a proximal phalanx and a fragment of
a distal ulna. The faunal spectrum composition indi-
cates that Level IV-B was deposited in a cold and dry
climate in a steppic environment. In addition, only rz
bones (r.4olo NRT) have damage from climato-edaphic
agencies, which can only be due to weathering.

An additional 7oz bones could not be specifically
attributed to species. These include 94 cranial bone
fragments, 6 teeth of a small artiodactyl, 5 ribs, z
costal cartilages, z fat bones, and more than 593 long
bone fragments. These are remains of very largellarge,
large, medium, and small-sized species, with medium-
sized most frequent (Thble zz-z).'Ihe indeterminate
remains most often fall into size class II (z-5 cm in
maximum dimension).

A rib shaft and the proximal part of an ulna, both
from a juvenile saiga, have butchery marks (o.zolo
NRT). Grooves on the rib shaft were incurred dur-
ing defleshing, while those on the ulna were incurred
during the disarticulation of the humerus/radius-ulna.
Breakage caused by human agency is seen on 7 "fakes"
from large and medium-sized species, and by external
splintering on a horse or bison long bone metaphysis
(r.oolo of NRT). More than r59 bones are completely
burned (black or grey in color); these are mainly frag-
ments of long bone metaphyses under y cm in length

(mean length - z cm) and they represent r9.o% of the
total number of remains of Level IV-B. Four retouch-
ers were identified in this level (o.5olo of NRT). Two
are diaphyseal fragments of tibia long bones of bison
and/or horse. A third is made on a rib fragment of
a small to medium-sized animal, possibly saiga. The
marks are always perpendicular to the longitudinal
axis of the bone. Three of the retouchers show only
one zone of use, while the fourth shows two zones.
Vermiculation and external splintering are also vis-
ible on two of the retouchers. The dimensions of the
retouchers vary from rrz to 4j mm in length, 27 to 17
mm in width, 6o to z4 in elongation. Human modi-
fication is therefore present on more than r73 bones
(2o.6 o/o NRI).

The Level IV-B occupants brought two saiga ante-
lopes back to Chokurcha I and probably dismembered
them in front of the shelter. They also brought back
pieces of bison and/or horse and young mammoth
(possibly only the head). It is not clear whether they
hunted these animals or scavenged pieces of them off
offresh carcasses, especially in the case ofhorse and/or
bison (which are represented by meat rich parts). At
the shelter, they ate the meat, the long bone mar-
row, fashioned some bones into tools, and burned
other bones for fuel. The game appears to have been
thoroughly exploited, suggesting that the occupants
were undergoing a period of dietary stress. Level IV-B
seems to have been a single and very short occupation
based on the lithic and faunal remains. As with Level
IV-A, Level IV-B might have functioned as a resting
place for a small group of hominids.

T*t-v.22-2
Chokurcha I: fauna of Level IV-B

Species

Equus/Bison

Mammuthus primigenius

Marnmuthus/Coehdonta

Saiga tatarica

Total ungulates

Small carnivore

Tota.l carnivores

Totd determinate (NRDI)

Size very large/large

Size large/medium

Size medium

Size medium/small

Size small

Indeterminate

Total indeterminate (NRI)

Total (NRT)

Rodent

.A/R

2 l

, 7
I

t 4
r 1 )

2

2

1 3 5

I

r 9
57

336
3

286

702

8 l z
I

MNE

> z

J
I

I I

> 1 7

z

2

> r 9

>> r9

MNIf MNIc
I I

I

2

4
I

I

t

Ag,
advlt sensu lato
young

young/adu.lt sensu lato

adult sensu lato
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Lpvnr IV-F

The Level IV-F faunal material is fairly abundant, but
only ry,9o/o of the bones were identifiable (TabIe zz-

3). The shortage of bones and the fragmentation of
material is significant (NRDI + MNIc = rZ.8; MNE
+ MNIc = y.o; and NRDI * MNE = J.6). These low
indices were the result of human impact on their game.
It should be noted. however. that marks from a small
carnivore are visible on five bones, including four saiga
bones (o.4olo of NRI). In addition, 18 bones (includ-

ing y saiga, r mammoth, r mammoth/rhinoceros, 4
Equus ltydntntinus) were altered by hyanas (r.5ozo

NRT). Most of these (r7) are from hyena vomiting.
Carnivores played a small part in the history of the
bone assemblage, by damaging or destroying some
bones.

Five species were identified in Level IV-F (Table

zz3). Saiga antelope (Saiga tatarica) is the most
prevalent species.'Woolly mammoth (Mammuthus

primigenius) was mostly identified via tooth and tusk
fragments-the only bone attributed to it was a sesa-
moid. These 89 mammoth bones belonged to at least 2
individuals, a very young juvenile and a 5-ro year-old
j uvenile.'W'oolly rhinoceros (Co e lodo nta antiquitatis)
is representedby I tooth fragments and 3 long bone
diaphyses (including one femoral diaphysis), probably
all from a young individual. A long bone fragment
from either a mammoth or a woolly rhinoceros was
also identified. Seven 6ones of Equus hydruntinus were
identified: 4 teeth (including one lacteal labial tooth),

a juvenile metapodial, a metacarpal, and a vestigial
metapodial. These were from at least two individuals,
one of which was a.iuvenile. Twelve fragments from at
least two long bones of bison or horse were identified.
Wolf (Canis lapus) is represented by one mandible (in

3 pieces), probably belonging to an old adult male. A
humeral diaphysis of a fatus or newborn small car-
nivore is also present. The composition of the faunal
spectrum suggests that the climate was cold and dry
and the environment steppic during the deposition of
Level IV-F. Forry-eight bones (4.oolo NRI) show traces
of climato-edaphic agencies, including weathering (zz

bones) and water percolation (26 bones). During the
formation of the overlying Level IV-E, the climate was
therefore somewhat more humid.

An additionil gZ6 bones were unidentifiable to
species: r7 teeth, 57 cranial. bones, 3 hemimaxillae, r
hemi-mandible, y vertebrae, zr ribs, z short bones, 9
fat bones, and 86r long bone fragments (including

ro fragments of extremities). These belong to large/
medium, medium, medium/small, and small-sized
species (Thble zz-1). Based on the remainder of the
faunal assemblage, most can probably be attributed to
saiga antelope (Table zz-1). Size class II (z-5 cm) is the
best represented.

Acquisition and Processing of Saiga Antelope in
Leuel IV-F
The inhabitants of Chokurcha I Level IV-F consumed
four saiga antelopes. All ages are represented (less than

36 months, young adult, adult, and old adult); a mor-

T$tn22-3
Chokurcha I: fauna of Level IV-F

Species

Equus hydruntinus

Equus/Bison

Coe lodonta antiquitath

Mammuthus pimigenius

Mammuthus/Coehdonta

Saiga tatarica

Total ungu.lates

Canis lupus

Small carnivore

Total carnivores

Total determinate (NRDI)

Size large/medium

Size medium

Size medium/small

Size small

Indeterminate

Totd indeterminate (NRI)

Totd (NRT)
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tality profile corresponding to a hunting curve. All
skeletal parts are present in the assemblage, although
they are numerically limited (Figure zz-u). These ani-
mals were transported in their entireties to Chokurcha
I and processed just outside the shelter.

Six bones have butchery marks (o.5ozo NRI): rwo
fragments of a saiga long bone diaphysis, a rib shaft,
a fragment of long bone diaphysis and a cranial bone
fragment of a medium-sized animal, and a rib shaft
of a small/medium-sized animal. These striations are
mostly the result of defleshing, and of skinning in
the case of the cranial fragment. Breakage caused by
humans is seen on zr bones (r.Soz" NRT). These bones
are from saiga antelope (4 bones, including one fake),
a large-sized species (bison/horse, 5 fakes), a medium-
sized animal (y fakes), a large/medium-sized animal
(z fakes), a medium/small-sized animal (z bones
including one flake), and an indeterminate species (3
fakes). There are r7z rotally burned bones (black or
grey in color); these are mostly long bone metaphyses
under 5 cm in length (mean = 2 cm), and they account
for r4.5o/o of the total remains. One retoucher was
identified (o.rozo NRT). It was made on a long bone
metaphyseal fragment from a medium-sized species.
The marls, which are localized in a single zone, are
perpendicular to the longitudinal axis of the bone.
The piece is 6y mm long, with a maximum width of
20 mm, and an elongation index of 3r. Anthropically
caused modification is therefore visible on 2oo bones

G6.8ot, NRT), which belong, for the mosr part, ro
saiga antelope.

tr cranial

n axial

H upper fore l imb

S upper hind l imb

I indeterminate upper l imb

I autopodial

Figure zz-rr-Chokurcha I Unit lV: Saiga tatarica,
preservation of skeletal units (MNE).

The occupants ofChokurcha I Level IV-F brought
back to the site pieces of rwo young mammoths (pos-
sibly only heads and feet), a young woolly rhinoceros
(pieces that were meat heary), and rq,o hydruntinian
horses (heads and feet). Given these data, it is difficult
to ascertain whether the animals had been hunted or

scavenged. It is also possible that another predator,
such as hyr,na, could have brought in chunks of these
animals (notably for the small horse). On the other
hand, humans unquestionably hunted four saiga ante-
lope. The skins of these antelope were removed, the
meat and marrow were eaten, and some of the bones
were used for tools and fuel. This level appears to have
been a shortlived single occupation. The site might
have served as a hunting camp oriented towards saiga
antelope.

Lnvnr IV-I

The faunal material is fairly abundant in Level IV-I,
with zz.7o/o identifiable remains (Table zz-4). There is
significant bone shortage and fragmentation (NRDI
+ MNIc = zj.7i MNE + MNIc = 4.9; and NRDI +
MNE = 5.2). These indices are due to the human
occupants and their role in relation to the game ani-
mals. There are, howwer, tt bones (including z saiga
andr Equus ltydruntinus) with small carnivore damage
(o.9oto of NRT). An additional 7 bones (3 of which
were saiga) were altered by hyenas; 6 of these corre-
spond to regurgitations (o.6olo NRT).These carnivores
appear to have scavenged the remains left by humans
and might have interfered with the faund preserva-
tion of this level.

Eight species were identified in Level IV-I (Thble
zz-4). Saiga antelope (Saiga tatarica) is the most abun-
dant species. Mammoth (Marnmuthus primigenius) is
also well represented, but only by tooth and tusk frag-
ments. The roo mammoth remains are from at least z
skulls, of a very young individual and the other of a

5-ro year-old juvenile. 
'Woolly 

rhinoceros (Coelodonta
antiquitatis) is only represented by a few tooth frag-
ments, probably belonging to a sub-adult. Ten Equus
hydruntinus bones were identified. These include 6
reeth (r labial and r milk tooth were specifically iden-
tified), two rib fragments, and two pieces of a long
bone diaphysis. These belonged to at least one young
individual. Two femur fragments of an adult bison
(Bison cf priscus) were identified. Seventeen fragments
corresponding to at least one juvenile long bone and
an innominate of Bison/Equidae were found. One
metatarsal diaphysis of red Aeer (Ceruus elaphus) was
also identified. An old adult wolf (Canis lupus) is rep-
resented by a labial tooth. An upper premolar is from
a fox (Vulpes corsac). A calcaneus epiphysis belongs to
a small carnivore.

The composition of the hunal spectrum indicates
that Level IV-I was deposited during a cold and dry
period in a steppic environment. The presence of red
deer remains, however, suggests a slight increase in
humidiry. Damage by climato-edaphic agencies was
identified on 76 bones (6.rozo NRT). These bones were
modified by weatheri"g (l) and percolating water
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T$rn22-4
Chokurcha I: fauna of Level IV-l

Species

Equus hldnrntinus
Bison cf priscus
Equus/Bison
Co e h do nta antiq u it atis
Marn mut h us p ri m ige nius
Ceruus ehpbus
Saiga tataica

Total ungulates
Canis lupus
Vulpes corsac
Small carnivore

Total carnivores

Totd determinate (NRDI)

Size very largelltge
Size large/medium
Size medium
Size medium/small
Size smdl
Indeterminate

Total indeterminate (NRI)

Total (NRT)

Lagomorpha./Rodentia
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(43). During the formation of the overlying Level IV-
G. the climate was somewhat more humid.

There are 965 bone fragments that are not identifi-
able to species in Level IV-I. These include fragments
of ro teeth, 16 cranial bones, r hemi-maxilla, r hemi-
mandible, 4 vertebrae, 6r ribs, 3 cosal cartilages, 4
short bones, 1 flat bones, and 862 long bones (of

which there are 2 extremity fragments and one of a
fatus or newborn). These fragments belong to species
that were very largellarge, Iarge/medium, medium,
medium/small, and small in size (Thble zz-4). Based
on the composition of the Level IV-I faunal assem-
blage, these are probably mosdy remains of saiga
antelope (Thble zz-4). Size class II (z-t cm) is the
most rrequent.

Acquisition and Processing of Saiga Antelope in
Leuel IV-I
The inhabitants of Level IV-I consumed wo saiga
antelopes-a juvenile of zo-24 months and an adult,
probably a female. All skeletal elements are present,
although in low numbers (Figure zz-t). These ani-
mals were complete when brought to the site-the
presence of costal cartilage is notable-and processed
in the shelter's exterior.

Eleven bones show cut marfts (o.9ozo NRT): an
Equus hydruntinus rib shaft, a saiga radius-ulna diaph-
yseal fragment, a saiga second phalanx, and from an

I I

indeterminate species, 6 rib fragments and two long
bone diaphyseal fragments. The grooves on these
bones were essentially the result of defeshing, and
of skinning for the second phalanx. Breakage caused
by humans was identified on zr bones (r.7olo NRT):
belonging to saiga (4 bones, including z retouch-
ers), bison (femoral diaphysis), a large-sized species
(Bison/Equus, one flake), a large/medium-sized animal
(6 flake$, a medium-sized species (z flakes), a small/
medium sized species (y bones including 3 fakes), and
an indeterminate species (z fakes). There are r98 totally
burned bones (black or grey in color), or rt.9olo of the
total number of remains; these are mostly long bone
metaphyseal fragmens under 5 cm in length (averag-

ing z cm). Thirty retouchers were identified (z.4oto

NRT). These are made on pieces of saiga long bone
diaphyses (r8), q pieces are from a large-sized indeter-
minate species (7 long bone diaphyses, r rib shaft, r
scapula), r is from a large/medium-sized species (long

bone diaphysis), and 2 are from a medium-sized inde-
terminate species (r long bone metaphysis, r rib shaft).
The marks, which are found mosdy in one zone on the
retouchers (25) and more rarely in two separate zones
(5), are perpendicular to the longitudinal axis of the
bone. The dimensions of the retouchers from Level
IV-I are presented in Thble zz-t. Human modificadon,
in sum, was identified on z6o bones (zo.8olo NRI),
which can mostly be attributed to saiga antelope.
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T$t-n22-5
Chokurcha I: dimensions of "retouchers" in Levels IV-I and IV-M (in mm)

Layer I

Retoucher length

Retoucher width

Retoucher elongation

Zone length

Zone width

Zone elongation

Minimurn Mean Maximum ,^/

2t.oo 49.to 92.6o 19
ro.oo 2o.9o j7.oo r r
19.46 j8.47 6o.oo rr
ro.7o 16.67 zz. jo 8

4.to ro.97 2o.oo 8

4o.r8 64.7t roo.oo 8

The occupants of Level IV-I brought the skulls of
two young mammoths, meat-rich pieces of a hydrunt-
inian horse and a bison, and a red deer foot back to
the rockshelter. For these four species, it is difficult to
ascertain whether they were hunted or their carcasses
scavenged. On the other hand, two saiga antelopes
(one ofwhich was female) were hunted. The occupants
skinned and ate the meat and marrow of these anre-
lopes, plus used their bones for tools and fuel. Based
on the faunal assemblage, the occupation of this lwel
appears to have been a single and shortlived episode.
The lithic material is abundant, however. (This level
was excavated as two sublevels, L and Iz, but only
the lithic material was subdivided, the faunal remains
were grouped as a single unit.) The rockshelter may
have served as a seasonal amp. Given the presence
of a fatal/newborn bone, which probably belongs to
a saiga antelope based on its dimensions, the occupa-
tion of Chokurcha Level IV-I might have taken place
at the end of spring.

Lpvnr IV-M

The faunal material is abundant in Level IV-M, but
only ro.4o/o of the material could be identified to
species (Table zz-6).There is a significant bone short-
age and the material is highly fragmented (NRDI
* MNIc = )r.2: MNE + MNIc = 63; and NRDI *
MNE = 4.9). These low indices are due to the way
humans treated their game. Modificarions caused
by hyenas are visible on 19 bones, accounting for
o.7o/o of the total material (4 bones of saiga, r bison,
6 Equus ltydruntinus, 3 small artiodacryl teeth, and r
carnivore tooth). Sixteen of these were regurgitated.
The hyena(s) appears to have entered the shelter after
the departure of the humans and might be respon-
sible for the destruction of a portion of the faunal
assemblage.

Six species were identified in Level IV-M (Table zz-
6). Mammoth (Mammuthus primigenius) is the most
abundant species in terms of total number of remains,
but these are only tooth and tusk fragments belong-
ing to at least one juvenile individual. Saiga antelope
(Saiga tatarica) is representedby ++ remains. 

'Woolly

Lalter M Minimum

Retoucher length 2t.oo
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rhinoceros (Coelodonta antiquitatis) is represented
by two teeth, probably belonging to one sub-adult
individual. For Equus hydruntinus, 17 remains were
identified, which probably belong to one juvenile less
than r3-r5 months old and rc a 4-j-year old male.
These are teeth (including one juvenile labial and a
canine bud), a patella, 3 autopodial bones, and long
bone diaphyseal fragments. Bison (Bison cf priscus) is
represented by 4 bones, including a molar bud and
metacarpal fragment, which probably belong to a sub-
adult individual. Remains from Bison and/or Equidae
include 3r long bone fragments, r rib, r caudal verte-
bra, and two skull fragments. An old adult female
wolf (Canis lupus) is represented by z dental remains,
a 6bula in z pieces, and a first metacarpal. A small car-
nivore is representedby z skull bone fragments. The
composition of the faunal spectrum suggests that the
deposition of Level IV-M was during a relatively cold
and dry climatic period in a steppic environment.
Only y remains (r.4oz" NRI) show climato-edaphic
damage. Of these, z6 were modified by weathering
and rr by percolation.

An addition^1 r,4)3 bone fragments unidentifiable
to species are present in Level IV-M: from 16 teeth,
186 cranial bones, r hemi-mandible, 4 vertebrae, 30
ribs, 3 costal cartilages, z short bones, r fat bone,
2,188 long bones (including 6 extremities), and an
innominate and vertebra of a farus or newborn.
These belong to species that were very large/large,
large/medium, medium, medium/small, and small
in size. Based on the most frequent size class (II) and
the faunal composition of the level, most of these are
probably from saiga antelope (Ta6le zz-6).

Acquisition and Processing of Saiga Antelope in
Leuel M-M

The occupants of Level IV-M consumed an adult saiga
rhat was in the prime of life, and which was possibly a
female. All of its skeletal parts are present, although in
limited numbers (many of these are probably in the
indeterminate fragments, Figure zz-v). This animal
was brought whole (especially given the presence of
costal cartilages) to the rockshelter and processed just

outside.
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T*rn22-6
Chokurcha I: fauna ofLevel [V-M

Species

Equus bldruntinus
Bison cfpriscus
Equus/Bison
Co e lo do nta ant i q u it atis
Mammuthus primigenius
Saiga tatarica
Small Artiodacryla

Total ungulates
Canis lupus
Small Carnivore

Total carnivores
Lepus europaeus

Total determinate (NRDI)

Size very large/large
Size large/medium
Size medium
Size medium/small
Size small
Indeterminate

Total indeterminate (NRI)

Tota] (NRT)

Three bones in Level IV-M have cut marl$ (o.rolo

NRI): a cranial bone fragment, a rib shaft, and a
long bone diaphysis of an indeterminate species.
These scratches are mainly from defeshing and from
skinning for the cranial fragment. Breakage caused
by humans is visible on 8 bones (o.lozo NRT); these
belong to indeterminate species of large size (Bison/

Equus, 3 flakes), very largellarge size (r fake), large/
medium-sized (r fake), and of medium size (3 fakes).
There are 3zo bones that are completely burned
(black or grey in color); these are mostly long bone
metaphyseal fragments less than 5 cm in maximum
dimension (mean = 2 cm). They represent rr.8olo of
the total number of remains. Sixteen retouchers were
identified (o.6oz" NRT). These are made on diaphyseal
fragments of long bones from Equus hydruntinus (S),

Bison/Equus (4), Saiga tatarica (r), an indeterminate
large/medium-sized species (+), an indeterminate
medium-sized species (r), and an indeterminate spe-
cies of unknown size (r).Th. percussion marks, which
are localized in one zone (ro) or in two zones (6), are
perpendicular to the longitudinal axis of the piece.
The dimensions of these retouchers are presented in
Table zz-5. In sum, anthropic modificadon is visible
on j47 bones (rz.8olo NRT).

The inhabitants of Level IV-M brought the skull of
a young mammoth and meat-rich parts of two Equus
hydruntinus and a bison to Chokurcha I. For these
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three species then, it is impossible to know whether
the occupants of the shelter hunted the animals or
scavenged fresh carcasses. They did, however, hunt
at least one saiga antelope (probably a female). The
skins of all of these animals were removed, their meat

and long bone marrow consumed, and the bones were
used as tools and as fuel. Level IV-M appears to have
been occupied only once and for only a brief time.
Based on the relatively abundant lithic and faunal
assemblages, the occupation might rePresent a sea-
sonal camp. Given the presence of two bones from
a fatus or newborn, which probably belong to saiga
antelope given their size, this occupation may have
occurred during the late spring.

Lnvnr IV-O

The faunal assemblage of Level IVO is fairly abun-
dant, but only 7.ro/o of the bones could be identified
(Thble zz-7). 

'Ihe 
bone deficit and degree of frag-

menration is very significant (NRDI * MNIc = ro.5;
MNE + MNIc = 5.1; and NRDI + MNE = z.o). The
interaction of humans on their game is responsible for
these low values. There are, however, 5 bones (includ-

ing r saiga and r bison) showing modification by small
carnivores (o.3"2" NRT). In addition, hyanas modified

78 bones (r4 from saiga, r mammoth, 7 Equus hydran-
tinus, r bison), ofwhich 77 werevomited (4.4"2o NRT).
A coprolite was also found. This carnivore, therefore,
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was responsible for an important amount of damage,
and, potentially, completely destroyed some of the
faunal assemblage.

Eight mammal species were identified in Level
IV-O (Thble zz-7). Saiga antelope (Saiga tatarica)
is represented by y bones. Remains of mammoth
(Mammuthus primigenius) are reladvely abundant, but
limited ro tooth and tusk fragments of at least one
j uvenile.'Wo olly rhinoceros (C o e lo do nta a n t iq u itatis) is
represented by one tooth and a third phalanx belong-
ing to a juvenile. A rib shaft fragment and a piece of
a long bone diaphysis come from either a mammoth
or rhinoceros. Fifteen bones of Equus hydruntinus
were idenrified. These include teeth (7, of which 4 are
lacteals), a hemi-mandible, a humerus, a tibia, and y
autopodial bones. These represent at least one juvenile

and one old adult. Five bones of an adult 6ison (Bison

cf priscus) were identified, including 3 skull bones, a
labial tooth, and a long bone diaphyseal fragment. A
hemi-mandible and a metacarpal were anributed to a
megaloceros (Megaceros giganteus). Thirry long bone
fragments from Bison, Equidae, andlor Megaloceros
were also found. An adult fox (Vulpes corsac) is repre-
sented by five bones: a hemi-mandible, lower canine,
ulna, femur, and a tibia. An incisor probably belongs

to a steppic polecat (Putorius euersmanni). A canine
fragment belongs to a small carnivore. The faunal
composition of the level suggests that the material
was deposited during a relatively cold and dry period
in a steppic environment. In addition, only 16 bones
(o.9ozo NRT) show traces of climato-edaphic agencies,
exclusively from weathering. On the other hand, the
presence of megaloceros and of the amphibian Bufo
uiridis, hints at more humid conditions.

There are an additional r,648 bones unidentifiable
to species; these are fragments of rr teeth, 4 cranial
bones, y vertebrae, z ribs, 3 short bones, and\6z3long
bones (including 3 extremities). These belong to very
large/large-sized, large/medium, medium, medium/
small. and small-sized animals. Based on the most
abundant size class (z-l cm) of these fragments, and
the composition of the remainder of the assemblage,
they probably mostly belong to saiga antelope (Thble
) 1 - 1 1

Acquisition and Processing of Saiga Antelope in
Leuel IV-O

The occupants of Level IV-O consumed two saiga
antelopes: a juvenile and an old adult. All skeletal
elements of these are present, although numerically

Tesr-n22-7
Chokurcha I: fauna of Level IV-O

Species

Equus hydruntinus

Bison cfpriscus

Eqtus / Bis on I M ega h c ero s

C o e lo do nta an ti q u i t at is

Mammuthus pimigenius

Mammuthus/Coelodonta

Megaloceros giganteus

Saiga tatarica

Total ungulates

Vulpes corsac

Mustelidae indeterminate

Putoius euersrnanni

Total carnivores

Lepus europaeus

Total determinate (NRDI)

Size very large/large

Size large/medium

Size medium

Size medium/small

Size small

Indeterminate

Total indeterminate (NRI)

Total (NRT)

Rodent
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restricted (many of the bones are among the indeter-
minate remains, Figure zz-n). These animals appear
to have been brought intact to the rockshelter and
processed just outside of it. It should be noted that
hyanas might have played the role of predator and
consumer.

Three bones show traces of butchery (o.zo/o): a saiga
vertebral body, a long bone diaphyseal fragment of
an indeterminate medium/small-sized species, and a
long bone metaphyseal fragment of an indeterminate
large-sized species (Bison/Equw/Megakceros). 

-Ihese

striations were from defeshing the carcasses. Break-
age caused by humans is visible on 18 bones (r.oolo

NRT) belonging to mammoth (long bone metaphy-
sis), Equus hydruntinus (humerus), bison (long bone
metaphysis), large-sized species (8 fakes), largel
medium-sized species (5 fakes), medium-sized spe-
cies (r fake), and a small-sized species (r fake). One
hundred seventy-four bones in the assemblage were
extensively burned (black or grey in color); these are
mosdy fragments of long bone metaphyses under 5 cm
in length (averaging z cm). Burned bones represent

9.8o/o of the total number of faunal remains. Eleven
rerouchers were identified (o.6olo NRT). These were
made on a saiga rib shaft (r), and on long bone diaphy-
seal fragments from Bison/Equus/Megaloceros (5), saiga
(r), a large/medium-sized species (r), a medium-sized
species (z), and a medium/small-sized species (r). The
marks are mostly localized within a single zone (9) or,
more rarely, in three zones (z), and are perpendicular
to the long axis of the bone. Anthropic modification is
visible, then, on zo6 bones (t.6o/o NRT).

The Level IV-O humans brought the remains of
two saiga antelope, pieces of a young mammoth, the
head and one foot ofa young rhinoceros, plus pieces
of two Equus hydruntinus, a bison, and a giant deer
to Chokurcha I. 

'$Thether 
all of these animals were

hunted or were scavenged is unknown. Since hyanic
modification does appear to play a role in the bone
assemblage, some of these remains might be the result
of that carnivore's activities. Humans consumed the
meat and long bone marrow used some bones as tools,
and used some bones as fuel. The human occupation
of the shelter appears to have been a short, single epi-
sode. The site might have served as a seasonal camp,
or as a rest stop given the hyanic modifications. Since
lithic material is abundanr in this level, the former
seems more likely.

Lr,vnr IV-Q

The Level IV-Q faunal assemblage is fairly small and
only 9.1o/o of remains were identifiable (Thble zz-8).

The bone shortage and fragmentation are extremely
high (NRDI + MNIc = 6.3; MNE + MNIc = 4.1;
and NRDI * MNE = r.s). These indices were caused

by human activity. There are indications of small
carnivore activiry-a humerus of a small carnivore
has tooth marks (o.rolo NRT).An additional 3y bones
show marks of hyanic activity (including 4 saiga, 9
Equus hydruntinus, and r bison bone), 34 of which
show marks of hyenic vomiting (5.zozo NRT). This
carnivore appears to have played a significant role
in the history of the Level IV-Q bone assemblage,
including by possibly destroying some of the bones.

Six species were identified in Level IV-Q (Thble

zz-8). Saiga antelope (Sarga tatarica) is represented by
r9 bones. Nineteen bones of .E4uus hydruntinus were
identiGed: 9 teeth (including 4 milk teeth), a humerus,
a tibia (in two pieces), and 7 bones of the autopodium,
belonging to at least one juvenile and three adults.
Five fragments of long bone diaphyses (humerus,

radius, femur, and tibia) of an adult bison (Bison cf
priscw) were identified. A molar from an adult red
deer (Ceruus ekphu) is present. Thirteen bones from
Bison or Equidae were found, including ro long bone
fragments, z skull bone fragments, and a vertebra. An
adult fox (Vulpes corsac) is represented by a humerus.
A second lower premolar of an adult hyana (Crocuta

crocuta) was identified. A fragment of a canine tooth
belongs to a small carnivore. The faunal spectrum
suggests that Level IV-Q was deposited in a cold-
although not severe (given the absence of mammoth
and woolly rhinoceros)-climate, which was relatively
dry (the presence of red deer suggests slight humidiry)
in a steppic environment. In addition, a significant
number of bones (92 or 13.6ozo NRT) show modi6ca-
tion caused by climato-edaphic agencies-weathering
(u bones) and water percolation (8r). It seems, then,
that during the formation of the overlying Level IV-B
the climate was more humid.

Unidentifiable remains in Level IV-Q include 613
pieces. These are fragments of z teeth, u skull bones, t
hemi-mandible, z vertebrae, 3 ribs, z fat bones, r cos-
tal cartilage, and 59r long bones (including fragments
of two extremities). These are from very Iargellarge,
large/medium, medium, medium/small, and small-
sized species. Given the most frequent size class (II)

and the faunal spectrum, most of these are probably
from saiga antelope (Thble zz-8).

Acquisition and Processing of Saiga Antelope in
Leuel IV-Q
The inhabitanm of Chokurcha Level IV-Q consumed
one saiga antelope, an aged adult. Other than the
axial skeleton, all parts of the skeleton are present,
although not numerous (some of these are undoubt-
edly among the indeterminate splinters, Figure zz-u).
The animal appears to have been brought whole to the
shelter and processed just outside.

Three bones in Level IV-Q show cut marks (o.4olo

NRT): a radius-ulna diaphysis of a saiga, a metaphy-
seal fragment of an indeterminate medium-sized
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T*rn22-8
Chokurcha I: fauna of Lwel IV-Q

Species

Equus hydruntinus
Bison cf priscus
Equus/Bison
Bison/Cenrus
Ceruus ehphus
Saiga tatarica

Total ungulates
Crocuta crocuta
Vulpes corsac
Total carnivores

Lepus europazus

Total determinate (NRDI)

Size large/medium
Size medium
Size medium/small
Indeterminate

Total indeterminate (NRI)

Tod (NRT)

Rodent
Bird
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species, and a long bone diaphyseal fragment from
Bison or Equus. These marks are the result of defesh-
ing. Breakage caused by humans is evident on 16
bones (2.4olo NRT) belonging to saiga (r radius),
Equus hydruntinus (r humerus), bison (r tibia), a
large-sized species (6, including z fakes), a largel
medium-sized animal (4 fake$, a medium-sized spe-
cies (r fake), and an indeterminate species (z fakes).
Fifty-seven bones, mosdy fragments of metaphyses of
long bones not exceeding I cm in length (averaging z
cm), are completely burned (black or grey in color).
These represent 8.4olo of the total number of remains
in the assemblage. Two retouchers were identified
(o.3ozo NRT), made on long bone diaphyseal frag-
ments from saiga and a large/medium-sized species.
The marks are localized within one zone, which is
perpendicular to the longitudinal axis of the bone.
Anthropic modification was identified on 78 bones
(rr.5ozo NRT) from Level IV-Q.

The occupants of this level brought one saiga ante-
lope (possibly intact), and pieces of four hydruntinian
horses, a bison (meat rich parts), and a red deer (foot).
It is unknown whether the humans hunted these
animals or collected oieces off their freshlv killed car-
casses. Since hyanas pl"y.d an important role in the
Level IV-Q assemblage, many of these remains might
be attributed to that predator. The humans consumed
the meat and long bone marrow, plus used certain

bones for tools and fuel. The Level IV-Q occupation
appears to have been a single episode of very short
duration. Based on all of the cultural remains, the
rockshelter might have served as a resting place for a
small group of hominids.

Ornrn Levnrs or UNrr IV

The presence, on rhe one hand, of lithic material in all
of the levels, sometimes in quite high numbers (Lev-

els IV-Lz, IV-G, IV-U, and IV-S, Figure zz-4), and
on the other hand, anthropic modification on the
bone assemblages (Figures zz-9 and zz-ro), indicates
that Chokurcha I was frequently visited by humans.
IJnfortunately, the small size of the faunal assemblages
does not permit reliable hypotheses about the subsis-
tence behavior of these humans. Some information
and refections can be offered, however, based on the
data and analysis results presented above. In Levels
IV-D, IV-G, IV-K,IV-N,IV-B IV-T IV-U, and IV-V
carnivores, especially hyrnas, appear to have played
a major role in the faunal assemblage, while humans
played a considerably less significant one (especially

in Levels IV-T and IV-V). During Levels IV-L and IV-
Lz, however, the shelter might have been only a brief
resting place. A few humans brought at least a hunted
adult saiga antelope back to the site. The presence of a
foetal or newborn bone of saiga in Level IV-S suggests
that this occupation was at the end of spring.
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Discussion

The occupants of Levels IV-A, IV-B, IV-F, IV-I, IV-
M, and possibly Levels IV-L, IV-Lz, and IV-S, only
hunted a few saiga antelopes (sometime pregnant
femdes, as in Levels IV-I, IV-M, and IV-S), which
they brought intact to the shelter and processed in
the exterior.

They also brought pieces of carcasses of saiga
antelope (Levels IV-O and IV-Q), young woolly
mammoth (Levels IV-A,IV-B, IV-F, IV-I, IV-M, and
IV-O), young woolly rhinoceros (Lwels IV-F, IV-O),
Bison (Lwels IV-A, IV-B?, IV-I, IV-M, IV-O, and
IV-Q), Equus (Levels IV-A and IV-B?), red deer (Lev-
els IV-I and IV-Q), Megaloceros (Lwel IV-O), and
hydruntinian horse (Levels IV-E IV-I, IV-M, IV-O,
and IV-Q). It is difficult to ascertain whether the
humans hunted these animals or only collected pieces
off of fresh carcasses ("scavenging"). In Levels IV-F,
IV-O, and IV-Q, hyanas appear to play a significant
role, and a portion of the faunal remains might be the
result of their activities (such as bringing chunks of
meat to the shelter).

Humans consumed meat and long bone marrow in
all of the levels. They sometimes skinned the antelopes

(seen in Levels IV-I and IV-M). In nearly all of the
lwels, they dso used bones as tools (retouchers) and
as fuel.

'sThatever 
the level, the occupation appears to have

been a single episode (although the question remains
about Level IV-I) and of extremely short duration
(Lwels IV-A, IV-B, IV-L, IV-Lz, and IV-S) or short
duration (Levels IV-E IV-I, IV-M, IV-O, and IV-Q).
The rockshelrer might have served as a stop-over for
a smdl group of humans during one of their trips
(Levels IV-A, IV-B, IV-L, IV-Lz, IV-Q,and IV-S) or
hunting stop (for saiga antelope?, Level IV-F). Dur-
ing Levels IVI, IV-M, and possibly IV-O, the shelter
appears to have served as a seasonal encampment (in
late spring for Levels IV-I and IV-M).

The most significant human occupations of
Chokurcha I took place during a relatively cold and
dry period. Overall, the exploitation of the animal
carcasses appears to have been very exhaustive, which
may indicate periods of dietary stress; this is notable in
Levels IV-A and IV-B.

(Tianskted, fom tlte French, by lhtherine Monigal.)
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-Ja h. rockshelter Chokurcha I is situated in the basin
I of the Malyi Salgir River, on the second ridge of

the Crimean Mountains, within the city of Simferopol
(44't8"N; 34'o8oB). The site is located 8 m above the
present-day water level. Chokurcha I was discovered
by N.Ernst in 1927. He recognized four cultural lay-
ers: Layer r, of Holocene age, and Layers z through

4, all of Middle Paleolithic age. Recendy (1996-zooo),
Chokurcha I has been re-excavated by Dr. V.P Chabai,
who collected the small mammal bones from the
archeological levels correlated with Layer 4 of Ernst's
excavations (Unit IV according to the new nomencla-
ture), which contains Crimean Micoquian.

Rodent (Rodentia) Fauna from
Chokurcha I Unit IV

Anastasia K. Markoua

The significant small mammal materials from the
earlier excavations (r93o and ry4o) of Layer 4 in
Chokurcha I were described by I.Gromov (196r). Eight
species of rodents were recovered from Chokurcha I
in those years: Bobak marmot (Marrnota conf. bobah),
ground squirrel (Spermophilus conf. citeloide), great
jerboa (Alkctaga major), little earth hare (Pygeretmus
(Akctagulus) pumilio), yellow steppe lemming (Eokgu-
rus luteus), steppe lemming (Lagurus kgunu), water
vole (Aruicola terrestris), and root vole (Microtus oecono-
mus). Yellow steppe lemming and ground squirrel
rema-ins were predominant in the collection described
by Gromov.

Material

The microfaunal material was recovered during the
recent excavations by screening and washing sedi-
ments. The preservation of the bones is rather good.
There are many mandibles with teeth, including
molars and incisors. The remains have a homogeneous
pale yellow color. All these characteristics indicate that
the bones, which were accumulated in the site as owl
pellets, were not redeposited. This taphonomical type
of small mammal locality provides information about
the environments up to several kilometers around the
site, representing the hunting area of owls.

Only rodents have been discovered at Chokurcha
I. Seven species of Rodentia were identified in all of
the levels (Thble 4-).-Ihe number of species identi-

fied from Unit IV in earlier excavations included eight
species (Gromov 196r). The species found in Ernst's
excavations and the more recent Chabai excavations
include, as well as the same species, some different
ones. In the new collection, there are no remains of
Martnota bobah, Allactaga major, Pygerennus (Akc-
tagulus) pumilio, or Microtus oeconomus. On the other
hand, in newer collection, we have an additional three
species: Cricerulus migratorius, Microtus obscurus, and
Microrus gregalis. Thus, eleven species altogether of
rodents have been found in Unit IV.

The number of bones identified from the new
excavations to special taxonomic level is 3o6. The
dominant species in all of the levels is the ground
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squirrel, or little suslik, Spermophilus pygmaeus. The
second most frequent is the "obscurus" vole Microtus
obscuru. The concentration of the bone material is

Rodent Assemblages and

The levels of Chokurcha vary in the number of Roden-
tia remains they contain (Thble 4-).The upper levels
in particular have extremely small assemblages. The
most abundant fauna was recovered from Levels IV-O,
IV-Q, and IV-U (Thble z3-r; Figures z1-r, z1-4, z1-8)
and it is their description on which this report is con-
centrated.

Lr,vnrs IV-B, IV-F, IV-I, IV-K, IV-L, IV-M

The upper levels of Chokurcha I Unit IV-Levels
IV-B, IV-E IV-I, IV-K, IV-L, and IVM-contained
very little microfauna, and was mostly restricted to
Spermophilus ?lgmaeus and Microtus sp. (Table z3-r).
Little suslik (ground squirrel) is a qypical species of
open habirats (steppe, semi-desert, forest-steppes)
(Gromov and Erbaeva r99y; Flint er aJ, ry7o). Microtus
is represented in these layers by remains that cannot be
identified to species. Thus, it is not possible to assign
them any particular ecological parameters.

very uneven across the levels. The remains of small
mammals were found in Levels IV-B, IV-F, IV-I, IV-K,
IV-L, IV-M, IV-O, IV-Q, IV-S, and IV-U.

Their Ecological Features

LBvrI- IV-O

The fauna material oflevel IV-O included the remains
of six species (Figure z3-r). Little suslik, yellow steppe
lemming, and steppe lemming indicate the presence of
dry open landscapes (dry steppes). Th. yellow steppe
lemming Eokguras luteus wx very common in Late
Pleistocene periglacial steppe communities and also in
Pleistocene interglacial steppe faunas (Figure z3-zz r)
(Markova r99z).-Ihe range of Eolagurus luteus has since
decreased very significantly and this species no longer
inhabits Eastern Europe. The steppe lemming (Lagu-

rus lagurus) is a typical inhabitant of steppe landscapes
and was widely distributed during Pleistocene glacial
epochs (Figure z1-z: z). It was a member of perigla-
cial non-analog mammal assemblages, together with
tundra species. The remains of Lagurus lagurus and its
ancestral forms were also found in nearly all Pleisto-
cene interglacial faunas of the steppe zone (Markova

t982, r99z; Markova et aJ. ry9). Thus, both the steppe

T$w23-l
Small mammal remains from Chokurcha I Unit IV

Species

Sp ermop h i lus pygmaeus P al\x
(little suslik)

Ci ce tu lus m igrato rius P allas
(grey hamster)

Aruicola ex gt. terrestris Linnaeus
(water vole)

Eo lagurus luteus Eversmann
(yellow steppe lemming)

Laguras lagurus Pallas
(steppe lemming)

Micro tus o b s curus Eversmann
(M. arvalis group) (obscurus vole)

Micro tus ( Stenocraniu) gregalis Pillas
(narrow-skulled vole)

Microtus sp.
(vole)

Tota.l number of species

Ecological group

open landscapes

open landscapes

hydromorphic
biotopes

desert, semi-des-
ert, dry steppes

steppes, forest-
stePpes

steppes, meadows

steppes: periglacial
and common

M.B M.T
r mandible with r incisor
mr; m3; z incisors

M-I M.K

r mandible with r incisor
teeth; r maxilla; z

molars; z incisors

r lnctsor r tnctsor



Figure z3-r-Species composition of small mammals in
Chokurcha I Level lV-O (number of remains).

lemming and the yellow steppe lemming were rather
indifferent to temperature parameters, but indicate,
principally, open steppe-like landscapes.

The presence of the narrow-skulled vole (Microtus
gregati) in Level IV-O could possibly indicate some
cooling. The modern representatives of this species
inhabit tundra landscapes, as well as steppes. During
the Late Pleistocene, this mammal was very rypical
among periglacial faunas. For example, it was very
abundant in the Paleolithic site of Iudinovo, where
it was one of the dominant forms, together with such

rypical tundra species as pied lemming (Dicrostorytx

gulielmi) and Siberian lemming (Lemmus sibiricus)
(Markova 1995). It is important to mention that
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70

Figure z3-z-Chokurcha I Level lV-O: r-mr of Eolagurus
luteusi z-mt of Lagurus lagurus; 3-mt Arvicola ex gr.
terrestri, 4, s-m1 Microtus gregalis.
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Small mammal remains from Chokurcha I Unit IV

,t v-1,

r lnclsor

I

TV.M
z incisors

M-O

7o remains: mandibles,
molars, incisors

r mandible with
mr-mji ro incisors

z mandibles with
mr-m2; I  m2;

2mr

6 mandibles with teeth;

l m r ; 3 m z i r m l ; r
mz; ro incisors

2mr

M-Q

z mri j incisors

5 m r

3

M-S M-U
maxilla with teeth; z mo- r mandible; r
lars; ro incisors molar; I incisors

maxilla with Mr-
M3; z incisors

z mandibles; z mr;
2 mz; ro incisors

z mri 2. mz; r Mz; r M11 5 mandibles with
5 mandibles with teeth; r teeth; r5 incisors
maxilla; zo incisors

z incisors 7 mandibles without
teeth: 4o incisors

Eolagurus luteus
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4

Figure z3-3-Chokurcha
obscurus.

I Levef lV-O: l-s-mr Microtus

Microtus gregalis remains have been found among
the Kabazi V (Level III/I) fauna (Markova 1999), in
Level C of Buran-Kaya III (dated circa 1z-16,ooo
BP), and also in Levels 6-z and 6-r of Buran-Kaya III
with an Epi-Gravettian industry (Markova, Chapter

l). The remains of this ma-mmal were also identified in
archeological Lwel VI/6 at Kabazi II. All the Crimean
Microtus gregalis remains from Middle Paleolithic
sites have a rather simple tooth structure and smdl
size, similar to the modern narrow-skulled voles
that inhabit the steppes (Figure Li-z 4, y). Thus, the
remains of Micronu gregalis from Crimean sites most
probably indicate open steppe environments.

There are neither forest nor cold-tolerant species in
Level IV-O. The presence of water vole (Aruicola ex gr.
tenestris) remains indicates a nearby stream (Figure z3-
z: 3). All other rodents from Level IV-O indicate the
presence ofsteppe landscape near the site.

Lrvnrs IV-Q IV-S, IV-U

Levels IV-q IV-S, and IV-U are similar in their
microfaunal composition to Level IV-O, but yellow
steppe lemming (Eolagurus luteus), steppe lemming
(Lagurus lagurus), and narrow-skulled vole (Mitotus

gregali) are absent. Their absence suggests warmer and
more humid conditions during the formation of these
Ievels, perhaps in one of the early Valdai interstadials.

Figure 4-4-species composition of small mammals
Chokurcha I Level lV-Q (number of remains).

Figure 4-5-Chokurcha I Level lV-Q 1 ,2-m1 Arvicola ex gr.
terrestris,

On the other hand, the small sample sizes may be the
cause of their absence; Levels IV-Q: IV-S, and IV-U
have less abundant faunal remains than Level IV-O.

Two first lower molars of the water vole Araicoh ex
gr. terrestris were found in Level IV-Q. These teeth are
small (length = To) and 3.o5 mm; width = r.8z and
r.8o mm) and have universal enamel. These features
show some archaic morphology (Figure z3-5: r, z).

A sizeable number of Microtus obscurus remains
were also found in Levels IV-Q and IV-S. The first
lower molars of this species are characterized 6y a
complicated structure of the anteroconid complex
and by their large sizes (length = 2.7J,2.8o, 2.85 mm;
widrh = r.ro, r.2o, r.3o mm) (Figures 4-6: t-5; z1-7:
ez). the upper second molar of this species does
not have the additional loop on the posterior loop,
so rhese remains do not belong to M. socialis (Figure

4-7t  ) .
The very disparate ratio of little suslik (ground

squirrel) Spermophilus plgmaeus remains in the micro-
faunal composition of Level IV-O on the one hand,
and Levels IV-Qr IV-S, and IV-U on the other, indi-
cates that climatic conditions during the deposition
of these lower levels were more moderate (Thble zl-r;
Figures z1-9, z1-rc).

These are the preliminary reconstructions, which
relate more to environments than to the age of the
levels.
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Figure 4-7-Chokurcha I
obscurus; z-Mz Microtus sp.;

e /\o

M BflIYV b \\ ,_-
3Y

Levef IV-S: 1, 2-m1

3-M3 Microtus sp.
Microtus

I
l m m

Figure z3-6-Chokurcha
obscurus.

5

Level lV-Q. 1-5-m1 Microtus Figure z3-8-Species composition of small mammals
Chokurcha I Level IV-U (number of remains).
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Figure z3-9-Species composition of small mammals from selected levels of Chokurcha I Unit lV.
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Conclusions

Rodent fauna from the various levels of Unit IV
of Chokurcha I share some general features: (r) none
of the levels contains forest-dwelling microfauna; (z)

none of the levels contains typical cold-tolerant spe-
cies; and (3) the species compositions for all levels
suggesr that there was a steppeJike environment
around the site (six species) and a nearby stream (one

species).
The disproportionate sample sizes from the Unit IV

levels make it difficult to reconstruct the environmen-
tal changes that took place during the accumulation
of this unit. Rodent remains were restricted to little
suslik (ground squirrel) and the vole Microtus sp. in
Levels IV-B, IV-E IV-I,IV-K, IV-L, and IV-M. These
indicate the presence of steppe environs around the
site during the deposition of these levels.

More diverse faunal compositions were found in
the older Levels IV-O, IV-Qr IV-S, and IV-U. Most of
the species identified from these levels indicate open
steppeJike landscapes. There are neither forest species
nor cold-tolerant species in any of the Chokurcha I
levels. There are only steppe and semi-desert species,
which prwail in all of the horizons, as well as a few
hydrogenous and meadow steppe species (Figure

4-rc). Howeve! the much higher proportion of Sper-
mophilus pygrnaeus (ground squirrel) remains in Level
IV-O as compared to Levels IV-q IV-S, and IV-U

shows that the climatic conditions of the lowest levels
were more moderate (Figures z1-9, z1-rc).

A very similar picture of the environments near
Chokurcha I is evident from the rodent list published
by Prof. Igor Gromov (196r) from the samples obtained
during Ernst's excavations. The species composition of
the fauna studied prwiously from Ernst's Layer 4 also
includes only steppe and periaquatic species. Thus, all
the data indicate steppe landscapes around the site
and the proximiry of a stream. The absence of cold-
tolerant small mammal species could relate to a rather
weak ice-sheet influence on the Crimean landscapes
during oxFgen isotope stage 3 (Markova et al. 1995)-. It
seems that global cooling only resulted in an increase
in dry conditions and a decrease of forested areas at
these latitudes. Studies of small mammal remains have
been carried out within the framework of the multi-
disciplinary investigations of the Middle Paleolithic of
the Crimean Peninsula (e.g., Marks and Chabai, eds.
1998; Chabai and Monigal, eds. ry99). 

-Ihe 
results of

microfaunal analyses from several Crimean Paleolithic-
age sites can therefore now be compared. These studies
suggest a rather weak manifestation of cooling at these
latitudes (Markova t999, Chapter 3). The rather stable
environments in the Crimean Mountains during ory-
gen isotope stage J provided favorable conditions for
Paleolithic inhabitants of this region.

0
IV-B IV-Q tv-stv-oIV-L

Figure z3-ro-Ecological groups of small mammals from selected levels of Chokurcha I Unit lV.
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fhis chapter describes the artifacts recovered from
I t*enry levels of Unit IV during the 1996 and

zooo field seasons. These descriptions follow the vari-
ant of Gladilin's (1976) classification adopted for our
other Crimean Middle Paleolithic studies (Chabai

and Demidenko 1998). All twenry artifact assemblages

Chokurcha I Unit IV Artifacts

Victor P. Chabai

exhibit pronounced typological and technological fea-
tures of the Crimean Micoquian. Yet, there are some
differences among their typological structures that
might have resulted from either statistical variations
within the Crimean Micoquian or dissimilar processes
of fint reduction.

A total of 9,o89 artifacts were found in Unit IV. The
artifacts have been subdivided into three main groups:
artifacts made on fint, pebble artifacts, and bone arti-
facts (Thble z4-).The most numerous and variable are
the fint artifacts. They include 9,oo8 items which are
subdivided into seven categories, the dominant cat-
egory being chips (< 3 cm), followed by tools, fakes,
chunks, blades, cores, and preforms (Thble z4-).In
the essential count, excluding chunls and chips, tools
are most numerous, accounting for more than half of
all artifacts (Thble z4-r). This predominance of tools
is characteristic of all levels. Flakes are not quite as
frequent, while blades, cores, and preforms are even
less common.

A totd of 38 pebble artifacts were recovered from
Unit IV. They are subdivided into four categories:

Structure of the Artifact Assemblage

Chunks

pebble retouchers (most numerous), hammerstones,
choppers, and chopping tools (Thble z4-r).

The bone artifacts consist only of retouchers on
bones (Thble z4-1. Combined, bone and pebble
instruments for flintknapping account for 9.5ozo of the
essential artiFact count.

The main features of the Unit IV artifact srrucrure
are a dominance of tools among the flint artifacts,
a proportionately large number of instruments for
faking, and a paucity of cores and preforms. Vhile
the high percentage of tools and the low percentage
of cores is not a rare event in the Crimean Middle
Paleolithic, the number of faking instruments is strik-
ing. In fact, the ratio of retouchers to fint tools (l :

5) is unexpectedly high in comparison to other sites'
assemblages.

Chunks were found in nine of twenry lwels (Thble
z4-r). These are small pieces of flint, with maximum

dimensions no more than 3.5
nounced traces of faking. Thus,

cm, without pro-
there are no chunls
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in Unir IV that might be interpreted as a raw material
supply. It is most likely that all chunks present in the

assemblages were produced during the process of raw
material reduction.

Preforms

The only preform in Unit IV was found in Level IV-
O. Most likely, it is the preform of a backed bifacid
scraper (Figure z4-). the back was shaped before
the edges were retouched. Alternatively, it could be

a backed bifacial scraper in a stage of edge reshap-
ing. \Whichever the case, this piece does not exhibit
continuous edge retouch and therefore could not be
classified as a tool.

core (Figure z4-z: j) is only 4.7 cm in length, 43 cm
in width, and z.z cm in thickness. No other core is
more than J.t cm in greatest dimension. In fact, the
early reduction stages of these cores are not clear.
Pieces classified as cores in the Unit IV assemblages
might, in fact, be reduced fragments of both bifacial
and unifacial tools.

r-r

Figure z4't-Chokurcha I Level lV-O: preform of bifacial tool.

Cores

Cores were found in only three of the rwenry levels
(Thble z4-r). Five of the Z cores come from Level
IV-O. Typologically, these 5 cores are radial (Levels

IV-F and IV-O), r is unidirectional transverse (Level

IV-Iz), and r is unidentifiable (IV-O). Typological
definitions are futile, however, as all of the cores
found in Unit IV are exhausted. The biggest radial

B,))
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t-'..----1

Figure z4-z-Chokurcha I Level lV-O: ta, tb, tc-conjoined chip and core-like scraper; za, zb, zc-conjoined flakes from core-like

scraper; 3-radial core.
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Testn24-l
Chokurcha I Unit IV: artifact totals

FlintArtifacx

Chunla
Preforms
Cores
Chips
Flakes
Blades
Tools

Total

Pebble (r Bone Artifacts

Retouchers on pebbles
Hammerstones
Hammerstones, retouchers
Choppers
Choppings
Retouchers on bones

Totd

IV-B IV-D TV-F TV'G

r 6

lY-lz rV-K IV-L \\I'Lz

) I

rv-A IV-A2 ry-r

7

6 z
8

6

76

19'

z
zo

$ 8

zz6
I O

z
r 7

z 5 g

r54
t
2

o

r65

Ill-Lz

8o

r z  )  r

2 2 5 2 r r

I I

r 6

2 - 3

) r 4

69
8

2

8 r

Q r r

5 2 0

t 4 2

jz  892

L4J r,964
r 5  6 5

' 7

6 z g

t A t  1 r . j- " 4

4

87

rv-A rv-Az rv-B ry-D

T T T .

TV-F IV-G

5

7

87

rv-tz ry-KIV-I

o

There may also be some primary faking evident on
the Chokurcha corelike scrapers (Figure 24-zt ra4c)
found in Levels IV-M (r) and IV-O $). These scrap-
ers are made on thick fakes with dorsal retouch. The
ventral surftce ofthese core-like scrapers served as the
striking platform, not only for obverse retouch, but

also for short fakes. Some of the fakes removed from
rhese core-like scrapers possess the thick, plain plat-
forms that were previously part of the ventral surface
of the corelike scrapers (Figure z4-2t ze-2c). To some
exrenr, the core-like scrapers could be inrerpreted as
pyramidal cores made on fakes.

Blank Variability

The majority of blanks are chips, follows by bifacial
thinning chips (Figure z4-Ji r, 4, 7, 9, n), flakes,bifa-
cial thinning fakes (Figure 24-j. j, rr), blades, and
bifacial thinning blades (Figure 243: A (Table z4-z).
Among the blanks with idendfiable butm, bifacial thin-
ning blanks account for more than zoo/o. One-third of
these blanks are fakes, while the other rwo-thirds are
blade-proportioned (Figure z4- 4).

Crr Ips

Chips have been subdivided into four major groups:
"regular," bifacial thinning chips, rejuvenation chips,
and chips with broken butts (Thble z4-3). Broken,

"regular," and bifacial thinning chips were found in
each of the rwenry levels of Unit IV. The bifacial thin-
ning chips exhibit obtuse, faceted or plain platforms,
lipped butts, and, in most cases, numerous proximal
dorsal scars. Rejuvenation chips (Figure z4-1: 3, rc)
were recovered from six levels. Rejuvenadon chips are
subdivided into rwo rypes: reshaping chips of bifacial
tool tips (zr) and Prondnik para-burin spalls (3). The

Prondnik para-burin spalls were found in Levels IV-M
(z) and IV-O G). Overall, rejuvenation chips comprise

3.rolo of the total number of bifacial thinning and reju-
venation chips.

F re rBs  AND BLADEs

The blade index is 7.79.'Ihis low number, however,
does not accurately refect the status of blades in the
Unit IV assemblages. The majority of complete blades
were the result of bifacial tool reduction (Figures z4-

1: 6; z4-4). Thus, taking into account the absence of
blade cores, there is no reason to suggest the presence
of any purposeful blade technology in the Unit IV
assemblages.

Bifacial thinning and rejuvenation flakes are promi-
nent elements within the fake assemblage (Figures

24-3: 2, 5, 8, rt; z4-4). These pieces were found in four-
teen of the twenty Unit IV levels. About one-third of
the bifacial thinning and rejuvenation fakes came
from Level IV-I (Thble z4-z). Rejuvenation fakes are
relatively rare-comprising only 5 Q.zv.) of the total
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Chokurcha I Unit IV: artifact totals

rv-M rv-N rv-o rv-p rv-e Iv-s rv-T ry'u rv-v Total

r 2 2 r 7 5 r
I I

5 7
r , 8 r 8  8 3  r , 8 4 j  1 3  t o 9  9 j  j  r 2 r  t j  8 , 2 j 7

j j J 6 9 r 4 z r 5 6 z 8 4

5 2 ' 1  2 4

7 2 7 9 r r 7 8 2 2 3 8 4

r ,942 9 ,  z ,oJo  r j  rz )  ro j  8  rz8  41  9 ,oo8

rv-M rv-N lv-o Iv-p rv-Q rv-s rv-T rv-u rv-v Tota.l

6 6  1 2
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Figure zq-z-Chokurcha I Levels lY-Az (z, e), lV-B (rr), lv-l (, c, s,6, to,o), lV-M (2,3,8) bifacial thinning and rejuvenation
bf anks: 1, 4, 7, 9, lz-bifacial thinning chips; 5, r-bifacial thinning flakes; 6-bifacial thinning blade; :, lo-rejuvenation chips; z,
8-rejuvenation flakes.
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LEVEL IV.A

Chipt ie
Bifacial thinning & rejuvenation chip 3
Flake* ro
Bifacid thinning & rejuvenation fake
Blade*
Bifacid thinning blade

Totd 72

T*r-n24-2
Chokurcha I Unit W: blank variability as numbers and percentages of each typef

IV-AZ IV-B

t 7  J t 9
1 2  3 4
ro  27

. 6

: i
79 41r

IV-D IV-F IV-G

41 782 224

r 4 7 z o

6 l Z 1 6
. 6 3
. ^

48 8ZZ z6j

IV-I IV-12

r ,78r  195
r90 34
7 9  I I
2 4 5
6 g

4 r

2,o84 z,49

TV'T IV-U

2 roz

3 1 9
) t

Iv-K IV-L IV-LZ

5 8  7 5  r t r
2 3 5 5

1 4 5
a )

1.3
8 5  8 6  1 6 4

LEVEL

Chip*
Bifacial thinning & rejuvenation chip
Flakef
Bifacial thinning & re.iuvenation fake
Blade*
Bifacial thinning blade

TotaI

fincluding tmls; *including pieccs with brokcn butts.

IV-M

r,647
r 8 3
6t

5
b

I

IV-N

7o
r 3

9
I

IV-O IV-P

r ,722  7
r J '  6
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3
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1 8  z z
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r 4
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Chokurcha I Unit [V: grouped maximum dimensions for different kinds of chips

"Regular"

"Bifacial"

"Rejuvenation'

Broken
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"Regular"

"Bifacial"

"Rejuvenation"

Broken

I Otal

LEVEL

o . r - I . 9  cm
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o . r - r . 9  cm
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Chokurcha I Unit IV: average size of debitage (mm)

IV.T IV-U

r 3 r
r 3
I  I '

. 6 8

5 r2r

I\/-V

7
4

1
2

r 9

1 5

Chips

Flakes

Blades

LEVEL IV.M

o.r-r.9 cm j6r

z.o-2.9 cm r11

o. r - r .9  cm r47
2.0-2.9 cm 29

o. r - r .9  cm 3
2.0-2.9 cm 4

94r

r , 8 r 8

TV-N IV-O

2 5  7 3 5
9  r 2 7

12 ro4
r 2 5
. 4
. I

36 8+g

8 3 r ,84t

rv-P rv-Q rv-s

r 2 7 z 8
' 3 r o

4  1 6  r 8

+

: :
6 5 1 3 3

1 3  r o 9  9 3

,A/ esso/o

2,407 6+.2

537 r4 -4

t84  r5 .7
167 4 .5

13 0 .4
r r  o . )

4 , 5 3 8

8,257 roo.o
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Flake j.o

Bifacial thinning fake 2.8
Blade 1.8
Bifacial thinning blade 4.2

All blanks J.o
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2 .8  o .6 Figure z4-4-Chokurcha I Unit lV blank variability.



number of bifacial thinning and rejuvenation fakes.
All of them are reshaping fakes of bifacial tool tips.

Dimensions

The different categories of blanks have about the same
length/width pattern (Figure z4-5). Most blanks are
neither longer nor wider than 3.9 cm; only fh of
blanks are longer than 4.9 cm. There are only y blanks
that are either longer or wider than 5.9 cm (Figure z4-

5). The means of blank dimensions show that regular
flakes are a little longer and a little thicker than bifa-
cial thinning flakes, while bifacial thinning flakes are a
little wider than regular fakes (Thble z4-4). "Regular"
blades are wider and thicker than bifacial thinning
blades, while the latter are a little longer than "regular"

blades. In sum, the average dimensions of all blanks
are quite small (Thble z4-4).

Surface Cortex

Flakes have more dorsal cortex than other blank rypes
(Thble z4-5). Flakes without dorsal cortex comprise
less than one-half of all fakes, while for both bifa-
cial thinning fakes and blades those without traces
of dorsal cortex dominate. Heavily corticated (more

oo/o

<25 o/o

ZJ-JO o/o

5o-75 
o/o

>7 5 o/o

tooo/o

A

2

6  r t

3 7

' 3
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^ bifacial thinning blade

r bifacial thinning flake

a blade

o flake

0 r 2 3 4 5 6 7 8

width (cm)

Figure z4-5-Chokurcha I Unit lV: length/width scatterplot
for different kinds of flakes and blades, including tools on
diffurent kinds of flakes and blades.

Tenrn 24-5
Chokurcha I Unit IV: flake and blade percentage of dorsal cortical coverage

LEvEL rV-ArV-Az IV-B IV-D IV-F rV-G rV-I ry-Iz IV-K rV-Lrv-L2 w-M rV-N w-O IV-P rV-Q IV-S ry-T rV-U rV-V l/

Flahes dr toob on flahe

5 2 4 5 L 5
r 6 4 z J
- z l r t

' 3 t
. I

. 2 4 1 4

4 4 4 r

3 4 T I
r 1 6

r 3

. 6

1 7  5  4 2 . r
rz3 29.6

5  |  r 2 . 3
zo 4.8
ro  7 .4

37 8 .9

4r6  roo .o

5 z  7  5 . 4
r 3  r  8 . 8
2  2 .9
2  2 .9

69 roo .o

2 )

o

3
I

1 4

5
)

1

z
T

I

z 1

I I

I

J

1

2

2

4
z
I

2

z
2

T 2

I

I

I

I

2

I

I

2

r o 4 ) 5 5Tota l  ro  ro  27  6  lZ  16  79  r r  t  4  j  61  9  r r r  2

Bifadal thinning and rejuuenarton flahes 
y't toob on bifucial thinning and rcjuuenation fake

Oo/o

<25 o/o

zJ-Jo o/o

Jo-/ \ o/o

oo/o

<25 o/o

25-5O o/o

5o-7 5 
o/o

tooo/o

Total

) 2 4

. 5 6 1 r 7

1i
o

I

z

I

I

Totd 6

Bladzs & tools on bkdz

I I

5 r 8

A

J

7

+

4

2

I

I

. 5 4 6 J r

Bifacial thinning blades (t nol.s on bifacial thinning blade

oo/o

<25 o/o

Total

I

I
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than yoolo of surface cortex) bifacial thinning pieces
and blades ̂ revery rare or absent in most assemblages,
while about ryolo of regular flakes have extensively cor-
dcated dorsal surfaces. Primary fakes comprise 8.9olo
of regular fakes. Primary elements are represented by
a single blade (Table z4-5).-Ihere is no direct relation-
ship berween the blank size and surface cortex amount.
The "small" blanls are covered by cortex to the same
extent as the "large" blanks. This is characteristic
for fint plaquette reduction, because the amount of
cortex in relation to flint volume is always €lreater on
plaquettes than on nodules. There were no differences
in surface cortex patterning between the levels.

Dorsal Scar Patterns

Blanks with unidirectional and unidirectional-crossed
scar patterns occurred on more than half of all flake
and blade assemblages (Thble z4-6). These rwo rypes of
dorsal scar patterns were found in all levels of Unit IV.
Bifacial treatment blanks display less variety in their
dorsal scar patterns than do regular blanks. Dorsal scar
pafierns ofcortex, lateral, bilateral, radial, and crested
do not appear on bifacial thinning and rejuvenation
blanks. On the other hand, unidirectional and uni-
directional-crossed types are equally characteristic for
both "regular" and bifacial thinning blanks.

LE\aEL IV-AIV-A2 IV-B IV-D

Flakes & tools on flake
Cortex z z -
Lateral r r
Bilatera.[
Radiat J
Converging r
U n i d i r e c t i o n a l J z T z
Unidirect.-crossed r r 4
Bidirectional r r .

Bidirect.-crossed 3 S 4
Crested
U n i d e n t i f i a b l e r r 4 l

Converging r
Unidirectional r I t
Unidirect.-crossed z r
Bidirectional r
Bidirect.-crossed r r
Unidentifiable 3

T o t d 6 6 1

Bkdzs d" took on bhdz

Tnt-n24-6
Chokurcha I Unit IV flake and blade dorsal scar patterns

I\/-F rV-G ry-I rV-I2 rV-K ry-L rV-L2 IV-M w-N rV-O rV-P rV-Q ry-S rV-T rV-U rV-V

J

4

T

z

r o 4
7 S

9 r

2

2

T o t a l  r o  r o  2 7  6  l Z  1 6  7 9  r r  |  4  5  6 r  g r r r  /

Bifadal thinning and rSuuenation fahes 
(r took on b;facial thinning and rejuaenation flahe

r 5  2  .  r

J
A f

J
2 5 3 r I I

A t 2

6
8 r
3 r
A '

7
7

J

z 8 z

) r
7
6

r 8

1
6 r

4
r 8
I O

5
t

9

)

I

N ess o/o

4 r  r r . 5
z8 7.9
6  t .7

r r  3 . r
I I  3 . r

r  r 8  j 3 . r
t r  A

23 6.4

36 ro . r
6  r .7

t 9

4r6  roo .o

z  ) . J
12  52 .5
r z  r 9 . 7
ro  16 .4

t  8 . 2
8

69 roo.o

4

r o  4  3  5  t

I

1 5  r

1 r
t
. I

z

3

I

8

2

z

5

I 2

Cortex

Lateral

Bilatera.l

Radial

Unidirectional

Unidirect.-crossed

Bidirectional

Bidirect.-crossed

Crested

Unidentifiable

Totd

Unidirect.-crossed

Unidentifiable

Total

t 4 6 1

I

I

I

I

9
9
I

t
z
+

J 4

6
I

7

I

4

Bifacial thinning bhdes dr tools on bifucial thinning bhde
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T*rc24-7
Chokurcha I Unit IV fake and blade axes

LEVEL IV-A IV-A2 IV-B I\/-D ry-F IV-G rV-I ry-I2 rV-K IV-L IV-L2 IV-M IV-N ry-O IV-P IV-Q IV-S IV-T IV-U rV-V

Fkkes & tooLs on fahe

On-axis
Off-axis
Unident.

Total

r z 2
. 6

t 9

6 l z

N ess o/o

r75 52.9
r  j6  47 . r
8 5

416 roo .o

z 8  $ . 8
36 t6 .1

5

69 too.o

r 9
r t

3 4

3 1
J I

r 5

79

z
2

Axis
The proportion of on- and off-axis blanks for "regu-
lar" and bifacial thinning blanks is different, but not
dramatically. On-axis pieces predominate among
the "regular" fakes and blades, while the majoriry of
bifacial thinning fakes and blades are oFaxis (Thble
24-).

Shapes
Ti'apezoidal pieces account for ca. ])o/o to 4oolo of both

"regular" and bifacial thinning fakes (Thble z4-8). The
second most common shape is irregular, comprising
about a quarter of both "regular" and bifacial thin-
ning pieces. Rectangular and expanding shapes follow,
while all other shapes are infrequent. Among the
blades, rectangular and triangular shapes comprise
about half of the assemblage. In other words, there is
no difference in shape between "regular" and bifacial
thinning blanks, while the fake and blade assemblages
are quite different. This dispariry, to a large extent, is
caused by blade and fake definitions. Blades, the lon-
ger pieces, tend to be rectangular or triangular, rather
than rapezoidal.

Lateral Prof.hs
FIat lateral profiles account for about a quarter of

"regular" flakes and only about roo/o of bifacial thin-
ning fakes (Thble z4-). On the other hand, incurvate
medial, incurvate distal, and twisted profiles are com-
mon among both bifacial thinning blanks and "regular"

blades; hence, the lateral profiles of "regular" blades
are closest to the lateral profiles of bifacial thinning
pieces. In sum, incurvate and twisted lateral profiles
are dominant for both "regular" and bifacial thinning
blanks, though this is reflected in different propor-
tions. Incurvate and twisted lateral profiles comprise

56.10/o of "regular" blanks, while these profiles account
for 86.ro/o of bifacial thinning blanks.

Distal Profhs
Feathering distal profiles are most common among
bifacial thinning blanls (Thble z4-ro), while hinged
and blunt terminations are more common among

"regular" blanks.
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Bifacial thinning and rejuuenation fahes & took on bifacial thinning and rejuuenation flahes
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I Otal

Bladzs & tools on blade
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Total j
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T^wn24-8
Chokurcha I Unit IV: fake and blade shapes

LEVEL w-Ary-A2 IV-B W-D IV-F IV-G IV-I fV-r2 rV-K ry-Lfy-L2rV-M IV-N rV-O IV-P rV-Q IV-S ry-T IV-Ury-V N esSo/o

Fkhes & tools on flahe

Rectangular
Tiiangular
Tlapezoidd

Rectangular
Tliangular
Crescent
Expanding
Irregular
Unidentifiable

Total

I 1 7

2 8 2
. 2 2

1 1 9 2

L 3r  r r .7
.  21  7 .9
. 90 13.8

I

3 r' 4

' r 4 7
' 7 9

r 2 r 9 4 2 1

Tiap.elongated r r r
Ovoid r
Leafshaped
Crescent
Expanding
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Unidentifiable 4 rz

Totd ro ro 27

J 4 2
r 4 r

' 1 J
.  R  <  r o  )
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6 l Z 1 6 7 9 r r

. r 2
r 4

2 r o 4
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)  r 5 0
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T*r8 24-9
Chokurcha I Unit IV: fake and blade lateral profiles

LEVEL w-A rv-A2 rv-B rv-D rv-F lv-c rv-I Iv-I2 rv-K ry-L Iv-L2 Iv-M rv-N lv-o rv-p rv-e rv-s rv-T ry-u Iv-v N ess o/o

Fhhes & took on flahe
F l a t t r r o z r z j r g z
Incurvatemedial z z 4 S z 18 r
Incurvatedistal z I z rr 1
f w i s t e d l T t r g j r j z
C o n v e x r r l r S z
U n i d e n t i f i a b l e r S j T r 8 r

Totd ro ro 27 6 lZ 16 79 rr

Incurvate distal

Twisted r j

I I

. I

r 4

f 1

. 1

. r 3

L 3

z r o 4

z r S z z o
'  9  r 5

I  I I  I  I '

. t z 2

2  1 4  5  3 r
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j  6  g r r r
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z . z 6 j r 7 . 7
.  2  54  r4 .7
' r r 7 7 z o . g

I  z  |  75  2o .4
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j  j  5  4 1 6 r o o . o

Bifacial thinning and rejuuenation fahes & tools on bifacial thinning and rSuaenation fzhe
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Tesrr24-10
Chokurcha I Unit IV fake and blade distal profiles

LEvEL rv-A w-A2 Iv-B Iv-D Iv-F rv-c rv-I lv-r2 Iv-K rv-L Iv-L2 rv-M rv-N rv-o rv-p rv-e rv-s rv-T lv-u v-v l/ etso/o

Fkkes & took on fzhe
F e a t h e r i n g ) 7 r r r 9 6 z o 4

Blunt r r 3
Missing ) t ro

Total ro ro 27

Hinged
Blunt
Missing

Total

Bkdes & toob on bhdc

Feathering
Hinged
BIunt
Missing

Totd
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Tesrn24-ll
Chokurcha I Unit IV: fake and blade cross-sections

LEvEL Iv-A Iv-A2 w-B ry-D rv-F rv-c rv-I w-I2 rv-K w-L rv-L2 ry-M ry-N Iv-o rv-p rv-e rv-s rv-T rv-u rv'v N ess o/o

Fkhes & toob onfahe

Flat r r
T i i a n g u l a r j l 6 6 z r g
Laterdsreep z 4 z rz z
t a p e z o i d a l r t S r T j 1 4 z
Polyhedral
Convex
Irregular

Bifadal thinning

Flat
Tiiangular
Lateral steep
Tlapezoidal
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Convex
Irregu.lar
Unidentifiable

Total

4 r 1 r 2 3
r z z r r 4
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. r o z 1 6
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Cross-Sections at Midpoint

The maior difference between the cross-sections of
"regular"' pieces and bifacial thinning pieces is most
apparent in the polyhedral cross-sections (Table z4-tr),
where they are proportionately twice more common
among bifacial thinning blanla than among "regular"

fakes. The other cross-section types do not demon-
strate any significant differences between "regular" and
bifacial thinning blanks.

Platform PrEaration
Plain platforms are most common on "regular" blanks,
while polyhedral and faceted platforms are most com-
mon on bifacial thinningblanks (Thble z4-rz). Cortical

platforms comprise c4. roo/o of all identifiable "regular"

blank butts, while there is none among bifacial thin-

ning blanks. Thus, for "regular" blanks, the IFI = 3r.8
and the IFs = ro.r; for bifacid thinning blanks the IFI
= 494 and the IFs = r5.r; for total blanks the IFI = $3

and IFs = rr.!. Taking into account the absence of evi-
dence for primary flaking, these indices do not mean
much. At the same time, it is clear rhat the platforms
of bifacial thinning blanks were more often "faceted"

than were the platforms of "regular" blanks. Thus, the
arnount of platform preparation in Micoquian indus-
tries is refected by "regular" blanks only.

Pktform Ltpping
Platform lipping frequencies for "regular" and bifa-
cial thinning blanks are quite different (Thble z4-4),
because 

'platform lipping" is a basic attribute for
recognizing bifacial thinning blanks. Lipped and
semi-lipped platforms comprise more than )oo/o of
bifacial thinning blank platforms. Among "regular"

pieces, lipped and semiJipped butts comprise slightly
more than 1fh. Onbifacial thinning blanks, unlipped
platforms are found only on bifacial tool tip rejuvena-
don fakes.

l*te24-12
Chokurcha I Unit IV: flake and blade plarform types

rv-D rv-F rv-c rv-r rv-r2 rv-K rv-L rV-L2 IV-M fv-N ry-o Iv-P rv-e IV-s w-T rv-u rv-v .A/LEVEL rV-A IV-A2 rV-B

Fhhes & tool"s onfahe

Cortex
Plain 2 r t
Dihedral r r
Multihedral
Faceted r 3 5
Crushed z i 6
Miss. by retouch
Missing 4 J rz

Totd ro ro 27

4
r 9 3 r

I I

L L

1 6  1
I I

J '  4  I

7 9  r r  |  4

I I O 2
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4
' (

j 2 1 8

6 l Z 1 6

2

r 6
8
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9

Bifucial thinning and rSuuenation fahes 
y't" tools on bifacial thinning and rejuuenation fahe

P l a i n z 2 r r 4 z z r
D i h e d r a l  2 . r 2
M u . l t i h e d r a l r 4 l r 5
F a c e t e d z r z 4
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Total
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o t 2 4
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Missing 2 z

Total i 4
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Bifacial thinning bhdes & tools on bifucial tbinning bhde
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Tesr-n 24-13
Chokurcha I Unit IV: flake and blade platform lipping

LE\aEL rV-A fV-A2 rV-B IV-D ry-F IV-G rV-I rV-r2 ry-K ry-L rV-L2 rV-M w-N rV-O rV-P rV-Q IV-S w-T rV-U w-tr' N eSS o/o

Fkhes & took on flahe

Unlipped 6 5 7 r rr t  17 4 r t6 z 45 z z r rzi  6r.)

Semi-l ipped r 8 |  z rt  3 z 12 z r8 - 2 z r 69 Ji.8
L i p p e d r r r r r r 4 r o 4 . 9
Unknown 4  4  12  t  24  8  +6  4  |  J  I  j z  ,  44  6  |  z  j  j z rz

T o t a l  r o  r o  2 7  6  l Z  t 6  7 9  r r  |  4  j  6 1  9  r r r  z  r o  4  1  5  5  4 1 6 r o o . o

Bifacial thinning and r(uuenation flahes
Unlipped z
Semi-lipped )

dt" took on bifaaal thinning and rejuaenation fahe

. T I I z
6 I

z

2Lipped 1 4 1 2 2 2 1 2 3
Unknown r

Totd 6 6 3 z 4 i 2 z j

Blzizs & tools on bkde

Unlipped z r
Semi-lipped r
Lipped r
Unknown z z

Total , 4 6 3 r

Bifacial thinning bladrs & took on bifucial thinning blalz

Semi-lipped
Lipped

Total

Flahes 6 tools on fahe
fught,9o' 4 4 ro 6 z t4 t z 14 z z6 2 4 r
Semi-obtuse, 9o-r ro' r j

Obtuse,>r ro '  I  z  j  r  j  4  r t  r  r  z  17  z  3 j
Unknown j 4 rz j 26 9 jo t r j r 30 i 49 6 j

T o t a l  r o  r o  2 7  6  J 7  t 6  7 9  r r  r  4  5  6 r  g r r r  z  r o  4

Bifacial thinning and rejuuenarton flahes & tools on bifacial thinning and rejuuenation flake

Right, 9o'
Obtuse, >rro"
Unknown

Total

Bladzs dr tools on bla*

tught,9o'
Obtuse, >r ro"
Unknown

Total

I

4

I

2

3

I

I

I

I

z

I

)

I

I

6

I

L

)

Bifucial thinning bladts dv tools on bifaaal thinning bkde

Obtuse, >r r o'
Unknown

Totd

I

I

I

. r J

. 2 4

o

t
4

r 9

J4

. I

97 t  r .o

4  z . r
89  46 .8

j j z z 6

j  5  416 roo .o

6  8 . 8
ro  r4 .7

,2  76 .5
I

69 too.o

I  I . '

6 6  9 8 . t
z

69 roo.o

Testr.24-14
Chokurcha I Unit [V: flake platform angles

rv-A fV-A2 rv-B ry-D rv-F rv-c rv-r rv-r2 rv-K ry-L rv-L2 IV-M ry-N rv-O ry-P IV-Q rV-S ry-T rV-U rv-'r' N eSS o/o

o

7

4 r

4 r

t 3 2 4 4

l i  t  7 A

I

2

3

o

6

I I

I I

. t 4

t)

7
Z T

i 4

6

7

()

()

I

z

)



392 VictorP.Chabai

r bifacial thinning blade

r bifacial thinning flake

a blade

tr flake

o t r E F

t o

o 1 
*iati(.-) 

4 s 6

Figure z4-6-Chokurcha I Unit lV: blank platform sizes.

Pktform Anglcs
As with lipping, a markedly obtuse platform angle
is characteristic of bifacial thinning fakes (Thble z4-
q). All but one of the bifacial thinning blanks has an
obtuse platform angle. At the same time, about half of
the "regular" blank platforms have right angles.

Pktform Dimensions
The dimensions of platforms (Figure z4-6) exhibit
some differences among fakes, bifacial thinning fakes,

Tools were found in nineteen of the twenty lwels of
Unit IV. Not one tool was discovered in Level IV-V.
The majoriry of tools were made on fakes (TabIe z4-

T$w24-15
Chokurcha I Unit IV: average blank platform sizes (mm)

Flake
Bifacial thinning fake
Blade
Bifacial thinning blade

All blanks

X lYidth

r .4
I A

I . I

o . 5

r . t

X Thichness

o . 5
o .1
o . t

o.4

Tools

blades, and bifacial thinning blades (Table z4-r).'Ihe
widest and rhickest are the fake platforms, while the
narrowesr and thinnest are the bifacial thinning blade
platforms. In general, the "regular" blank platforms are
wider and thicker than the bifacial thinning blanks. At
the same rime, the majority of both bifacial thinning
and "regular" blanks have similar maximum dimen-
sions: width - J.o cm, thickness = r.o cm. Outside this
cluster, rhere were only 5 bifacial thinning blanks and
ro "regular" blanla.

16), while more than ]oo/o were produced on chips
(blanks < I cm in greatest dimension) and bifacial
thinning blanla. The patterns of size distribution for

Tenw.24-16
Chokurcha I Unit IV: blank types used for tool production

Tool on chip
Tool on flake
Tool on blade
Tool on bifacial thinning chip
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unretouched blanks and tool blanks are about the
same, although some bifacial tools show a broad range
of metric distributions (Figure z4-). Thar is, about
z5o/o of bifacial tools are longer than the majoriry of
other artifacts. Most unifacial tools and unretouched
blanls are no longer than 4 cm. The majority of bifa-
cial tools are larger than 5 cm. The average size of tools
on blanks (length = ).J cm, width = 2.9 ctnt thickness
= o.7 cm) is similar to that of unretouched blanks
(length = 2.9 cmt width = J.o cm, thickness = o.5 cm),
while the average size of bifacial tools is much larger
(length = t.t cm, width = j.z cm, thickness = r.4 cm).
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Unit IV came from Level IV-M. Points were made on
flakes (6), blades (z), and chips (5). Six ofthese 13 are
sub-triangular (Figure z4-8: r, 3, 6, n) and triangular
(Figure z4-8: 4). Another 4 points are semi-trapezoidal
(Figure z4-8: 5, 7, 8, g). The majoriry of sub-triangular
and triangular points (Figure z4-8: r, 3, 4, ro) were
made on oFaxis blanks, making them morphologi-
cally close to semi-trapezoidal pieces. The only subJeaf
point (Figure z4-8: z), from Level IV-I, was made on a
relatively large primary blade. Blanks longer or wider
than I cm were used for points in Levels IV-B, IV-I,
and IV-S (Figure z4-8t t, z, 9, n). On the other hand,
points from Level IV-M were produced on triangular
and/or trapezoidal chips and small fakes (Figure z4-
8, 3, 4, j, 6, 8), making their morphology very close
to Kiik-Koba facies points. Points were produced by
combinations of non-invasive, marginal, scalar, flat,
and/or semi-steep retouch.

Scnepens

The scrapers came from ten of the nineteen tool-bear-
ing levels (Thble 24-17).They have been subdivided
into forry rypes, comprising five main typological
groups: transverse and diagonal (3r), simple (4r), dou-
ble (r4), convergent (14), and core-like (4). Altogether,
scrapers with one retouched edge account for 58.to/o,
bilateral for v.1o/o, and converging scrapers for 1o.65Vo.
Four types account for half of the scraper assemblage:
straight, transverse convex, semi-trapezoidal, and
diagonal.

The main typologicd problem for scraper classifi-
cation at Chokurcha I Unit IV is their small size. A
large majority, ca. 8oo/o, was made either on chips or
fakes with maximum dimensions less than 4 cm. At
the same time, all of these have scalar fat/semi-steep/
steep continuous retouch. Thus, if the chosen blanks
(chips or small flakes) do not fit "normal" expectations
for scraper blank size, the kinds of retouch are quite
qypical for scrapers.

TVansuerse and Diagonal Scrapers

flansverse and diagonal scrapers were found in nine
of the ten levels where scrapers were recovered (Thble
z4-r7). Almost all of these scrapers belong to three
types: transverse-straight (Figure z4-9i 2,3), transverse-
convex (Figure z4-9: 4, 6, 8), and diagonal (Figure
z4-9: r,9). One of each rype was found, including:
transverse-straight, alternating (Figure z4-9: 7), trans-
verse-wary', and tranwerse-wa\y with thinned back.
The tranwerse and diagonal scrapers were made on
chips (4), flakes (23), bifacial thinning chips (r), and
bifacial thinning fakes (;). All but r scraper (Figure
z4-9t 4) in this group are smaller than 4 cm in both
length and width.

l 4

1 3

t2

' bifacial tools

. tools on blank

o unretouched blanks

l l

1 0

9

t s

s
o b

5

4

2

.l

0
0 1 2 3 4 5 6 7 8

width (cm)

Figure z4-7-Chokurcha I Unit lV length/width scatterplot
for unretouched blanks, tool blanks, and bifacial tools.

There are twelve typologicd groups present among
the tools: points, scrapers, endscrapers, denticulates,
composite tools, bifacial points, bifacial scrapers,
bifacial heavily exhausted tools, reutilized bifacial
tools fragments, retouched pieces, thinned pieces, and
unidendfiable retouched fragments. Unifacial scrapers
are most numerous, accounting for about rwo-thirds
of the essential tool count (Table 24-17). These are fol-
Iowed by bifacial scrapers and bifacial points, the latter
comprising ca. /o/o of the essential tool count (Table
z4-r7).Other tool groups do not exceed 4o/o for each
category. Bifacial tools represent zj.7o/o of all tools.
This basic tool assemblage structure is characteristic
for the Ak-Kaya facies of the Crimean Micoquian.

PorNrs

Points were found in five of nineteen levels containing
tools (Table z4-r7). More than half of the points in

I 9 r  ^ .

Fir.].
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Points
Subleaf, dorsal
Sub-triangular, dorsal
Tiiangular, dorsal
Semi-trapezoidal, dorsa.l
Unidentifiable, dorsal

Scrapers
tansverse-straight, dorsal
Tiansverse-straight, alternating
Tiansverse-convex, dorsal
Tiansverse-wavy, dorsd
Tlansverse-wavy, dorsal, thinned back
Diagonal, dorsd
Straight, dorsal
Straight, dorsal, thinned base
Straight, dorsal, truncated-faceted base
Straight, alternating
Convex, dorsal
Convex, alternating
Convex, dorsal, naturally backed
Convex, dorsal, thinned back
Concave, dorsal
'Wary, 

dorsal, naturally backed
Double straight, dorsal
Double straight, alternate, dist. trunc.
Double straight-convex, dorsal
Double convex, dorsal
Double convex, dorsal, distally thinned
Double convex-waly, dorsal
Double wary, dorsal
Semi-leaf, dorsd
Sub-leaf, dorsal
Sub-triangular, dorsal
Tiiangular, dorsd
Tiiangular, dorsal, distdly thinned
Semi-trapezoidal, dorsal
Semi-trapezoidal, bi-terminally thinned
Sub-trapezoidd, dorsal
Sub-trapezoidd, dorsal, thinned back
Semi-rectangular, dorsal
Sub-rectangular, dorsal
Semi-crescent, dorsal
Semi-crescent, dorsal, thinned back
Crescent, dorsal. thinned back
Unidentifi able-convergent, dorsal
Core-like, dorsal

Endscrapers
'Wary, 

dorsal

Denticulates
Straight, dorsd

Composite tools
Denticulate-notch, dorsal

g 2 r

2

I

I

I

I

I

t

Tnrn24-17
Chokurcha I Unit [V: tool classification
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Tesrn 24-17 coNTTNUED

Chokurcha I Unit IV tool classification

LE\.ELIV- A A2 B D F G | 1z K L Lz M N O P Q S T U €lS o/o

J
I

I

3 . r
o . J  o . t
o .8  t .6
o .3  0 .  t
o .3  0 .  t

N

6Bifacial points
Sub-leaf
Subleaf, thinned base
Sub-triangular
Unidentifiable

Bifadal scrapers
Convex
Convex, thinned back
Convex, naturally backed
Sub-leaf
Subleaf, thinned base
Leaf, thinned base
Sub-triangular
Sub-triangular, backed
Tliangular, "Chokurcha" tJpe
Sub-cordiform
Semi-trapezoidal, naturally backed
Semi-crescent
Semi-crescent, naturally backed
Sub-crescent, thinned base
Crescent
Convergent unidentifiable

Bifucial heauily exhausted tools

B ifuc ial to o I reu ti lize d fragme nts

futouched pieces
On chip, lateral, dorsd
On chip, bilaterd, dorsal
On chip, distal, dorsd
On flake, lateral, dorsal
On flake, lateral, ventral
On fake, bilateral, dorsal
On flake, bilateral, alternate
On fake, distal, dorsd
On fake, proximal, dorsal
On blade, lateral, dorsa.l
On chunk

Thinned pieces
On fake, distal, ventral
On flake, proximal, ventral

Unidcntifable
Unifacial tools fragments
Bifacia.l tool fragments
Heavily burnt
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Figure z4-8-Chokurcha I Levels lY-Az (7),lV-B (r, q), lv-l (z), lV-M (r, c, s, 6, 8), lV-Q Go) points: 4-triangular; t, 3, 6, to-sub'
trianguf ar; z-sub-leaf; s, 7, 8, 9-semi-trapezoidal. Tools made on: r, z-blade;3,6,9, ro-flake; +, s, z,8-chip.

NN

NS



Simph Scrapers
The simple scrapers were found in all ten levels con-
taining scrapers (Thble z4-L). According to the shape
of the single retouched edge, the simple scrapers are
subdivided into straight (23), convex (rz), concave (5),
and wary (r).

Most straight scrapers (r9) have obverse retouch
(Figure 24-roi r, z, rz, t4) and exhibit no ventral thin-
ning. Two straight scrapers have thinned bases (Figure
z4-ro' 5), r has a truncated-faceted base, and one has
alternating retouch. Five of r2 convex scrapers have
obverse retouch and no additional rypological ele-
ments (Figure z4-roi ro). Four convex scrapers are
naturally backed (Figure z4-ro: 9), r piece has basal
thinning, and z have alternating retouch. Additiondly,
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the concave scrapers have simple shapes, though they
lack all other rypological elements. The single wary
scraper is naturally backed (Figure z4-ro 4).

The simple scrapers were made on blades (5), fakes
(zy), chips (Z), bifacial thinning fakes (l), and a bifa-
cial thinning blade (D. Except for a few artifacts, the
maximum dimensions of scrapers do not exceed 4
cm.

Double Scrapers
Double scrapers were discovered in six levels. Half of
the total of 14 double scrapers belongs to two types:
double straight and straight-convex (Figure z4-rol 6, 8,
rr). There are also z double convex (Figure z4-ro: j),
2 convex-wavy (Figure z4-ro:. 4) scrapers, and single

Figure zq-g-Chokurcha I Levels lV-F (r), lY-l (q,6),lY-lz (s), lV-M (r, 5), lV-O (2, s) lV-Q (z) scrapers: r, s, g-diagonal; +,6,
8-transverse convex; 2, 3-transverse straight; 7-transverse straight, alternating. Tools made oft 2, 4, 6, z, g-flake;3, 5-bifacial
thinning flake; r, 8-chip.
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a
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Figurez4-ro-Chokurcha I Levels lV-B (q), lV-F (:, q),lV-l (t,2,6,t), lY-lz(tz),lv-K (8), lV-M (2, ro), lV-O (rr), lV-Q 15), tV-S (t+)

scrapers: 1, 2, 12, 14-straight;5-straight with thinned base; ro-convex; 9-convex with natural back; l3-wavy with natural back;
6,8, tt-straight-convex;3-double convex;7-double-convex with distal thinning 4-convex-wavy. Tools made on:5, 6,7,8-flake;
r, z, l, u-bifacial thinning flake; s, ro-blade; +-bifacial thinning blade; rr, o.-chip; r3-"ancient" blank: patinated negatives on
the dorsal surFace shown by stippled wave lines.
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Figure z4--r'r-Chokurcha I Levels lV-B (6), lV-F (a), lV-l (a, 8, e, rc), lY-lz (z), lV-M (s, 7, u), lV'O (r, r, 'rz, 3) scrapers: 2,
5-triangular; 13-sub-triangular; 4, 9, rz-semi-trapezoidah 8, ro-sub-trapezoidal; 6-semi-rectangular; 7-crescent with thinned
back; l-semi-crescent; r-semi-crescent with thinned base; 3-sub-leaf; l4-core-like scraper. Tools made on: r, 4-chips; z, 3,
s-1o,12, r3, r4-flakes; rr-blades. Tool 3 also shows traces of use as a retoucher on its bulb of percussion.
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examples of the other three rypes (Thble z4-ry). Nl
rz double scrapers have obversely retouched edges
and no other secondary modifications. One double
straight scraper was both alternately retouched and
distally truncated, and another double convex scraper
was distally thinned (Figure z4-ro: 7).

The double scrapers were made on fakes (9), bifa-
cial thinning flakes (z), a bifacial thinning blade (r), a
blade (r), and a chip (r). Except for a few pieces, their
maximum dimensions do not exceed 4 cm.

Conuergent Scrapers

Convergent scrapers were found in seven levels. Based
on the morphology of the retouched edges, they are
subdivided into five main shapes: leaf (z), triangular
(4), trapezoidal (r7), rectangular (3), and crescent (;).

Three others are tip fragments that are morphologi-
cally unidentifiable.

The most numerous rype, comprising one-third
of the convergent scrapers, is semi-trapezoidal with
obverse retouch (Figure z4-:l:. 4, g, n).-I7te remaining
trapezoidal shapes are subdivided into three categories:
semi-trapezoidal, bi-terminally thinned, sub-trap-
ezoidal (Figure z4-l; 8, n), and sub-trapezoidal with
thinned back. The semi-rectangular (Figure z4-u 6)
and sub-rectangular scrapers are morphologically very
close to the trapezoidal shapes. In fact, they are only
a little more elongated than the semi- and sub-trap-
ezoidal scrapers. In Unit IY the semi-rectangular and
sub-rectangular scrapers are all obversely retouched.

The crescent-shaped scrapers are represented by
three rypes: semi-crescent (Figure z4-t: r), semi-cres-
cent with thinned base (Figure z4-l: n), and crescent
with thinned back (Figure z4-n: 7).Additionally, there
are a few leaf and triangular shapes. Among the foli-
ate-shaped crescent scrapers there are two types (one

each): semi-leaf and subleaf (Figure z4-n: j). Both
are obversely retouched. The subleafscrapert bulb of
percussion was used as a retoucher (Figure z4-l: 3).
The triangular shapes fall into three rypes: sub-triangu-
lar (Figure z4-l: 4), triangular (Figure z4-rr:2, y), and
triangular distally thinned.

The convergent scrapers were made on fakes (24),

bifacial thinning fakes (+), and chips (6). Except for
a few pieces, the maximum dimensions do not exceed

4 cm.

Core-Like Scrapers

There are only 4 core-like scrapers in the Unit IV tool
assemblages (Thble 24-ry). Three were found in Level
IV-O (Figure z4-z: n-rc) and r in Level IV-M (Figure

z4-rt: 4). All were made on relatively thick fakes.
Their ventral surfaces served as the striking platform
for a number of removals from around the perimeter

of the initial fake. After these removals, thi edge of
the tool was retouched by scalar steep and stepped
retouch. Thus, these artifacts are an intermediate form

between cores on fake and scrapers. Their lengths vary
from 2.1 to 4.o cm, their widths from z.r to J.7 cm,
and their thicknesses from o.9 to z,z cr,:'. Thus, they
are really small for either Middle Paleolithic cores or
scraPers.

ENoscneptns

A single endscraper was found in Level IV-M (Thble

24-17).It is arypical, made on a transverse flake with
obverse, scalar, abrupt retouch. The distal retouch is
wavy.

Dr,Nrrcurerns

Denticulated tools were found in Levels IV-G and IV-
O (Thble z4-r).All are on fakes; r has a suaight edge
with obverse retouch.

Colrposr tE Toor.s

A single piece from Level IV-M has two modified
edges: one denticulated by obverse scalar abrupt
retouch, another edge with a notch made by the same
kind of retouch.

Brracrar, PorNrs

Bifacial points were found in five levels (Thble z4-ry).
Four of the 6 are leaf-shaped (Figure z4-rz: 14) and

3 of these have thinned bases. In addition, a single
sub-triangular bifacial point (Figure 24-rz: O, and an
unidentifiable broken bifacial point were recovered.

All of the bifacial points are plano-convex; a com-
bination of scalar and parallel retouch was employed
in their production. Retouch angles vary from flat
to semi-steep. The sub-leaf basally-thinned bifacial
point from Level IV-K shows a clear impact fracture
on its t ip (Figure z4-tz: z).

The length and width ranges for the bifacial points
are nor very standardized (s.8-z.s cm and 2.6-4.7
cm, resp€crively), while the range of thickness is
more l imited (r.o to r.8 cm). The maximum lengths
of the thinning scars on the bifacial tool surfaces vary
from 2.6 to 4.8 cm, with most ranging from 3.o to

4.O cm.

Brrecrer  ScnepBns

Bifacial scrapers were found in eight levels (Thble z4-
r7). One-third of the Unit IV bifacial scrapers qrme

from Level [V-I, and a moderate number were also
found in Levels IV-M and IV-O. Bifacial scrapers
are subdivided into five main morphological groups:
simple (ro), leaf-shaped (+), triangular (6), trapezoidal
(z), and crescent (9). Three others are distal fragments
that are unidentifiable to shape.
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t-r

Figure z4-tz-Chokurcha I Levels lV-A (+), IV-B (6), lV-l (r, 3, 5), lV-K (z) bifacial points: r-sub-leaf; z, 3, +-sub-leaf, with thinned
base; 6-sub-triangular; 5-bifacial tool reutilized fragment.
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S imp le-S h ap ed B ifacial S crap ers

The simple-shaped bifacial scrapers exhibit a single
convex retouched edge and are subdivided into three
rypes: convex (Figure z4-r3 4), convex with thinned
back (Figure z4-4: 5), and convex with natural back
(Figure z4-rT r, z, 3).In 8 of the ro cases, the single
retouched edge was parallel to a natural back, while

another simple bifacid scraper has a thinned back. All

of the bifacial simple scrapers are plano-convex, with a

combination of scalar fat and semi-steep retouch. Six
were made on fint plaquettes, r was made on a fake, z

on artifacts that had already been patinated, and r on
a fint pebble. The backed bifacial scraper from Level
W-Iz was made on a bifacial tool fragment, where

the break served as a natural back. Only z of the 9
complete simple scrapers are longer than 5 cm, and

3 are wider than 1 cm. The rhicknesses of these tools

vary from r.o to r.8 cm. Some of the naturally backed
bifacial scrapers in Unit IV were probably the result of
muldple stages of reducdon, which was the case for all

bifacial tool manufacture.

Cres c ent- S h ap ed B ifu c i a I S crap ers
The crescent-shaped bifacial scrapers are subdivided
into four types: semi-crescent, semi-crescent with

natural back (Figure z4-r4: z), sub-crescent with

thinned base, and crescent (Figures 24-r4t r;24-rit t,

,). Six of 9 are plano-convex. Two pieces have alter-
nately retouched plano-convex edges (Figure z4-i4:
r), and r piece has a straight edge with alternating
retouch. In t case, the edge has demi-Quina retouch,
while the rest of the crescent bifacial scrapers were
made via a combination of scalar fat and semi-steep
retouch. Three of ro were made on flint plaquettes,
while the initial blanks for 9 bifacial scrapers are
unidentifiable. In general, the crescent bifacial scraP-
ers are larger than the simple bifacial scrapers. Only
z of the 7 complete pieces are smaller than 5 cm. The
thicknesses of bifacial crescent scrapers range from

o.8 to r .8 cm.

Tiiangular-S h aped B ifacial Scrap ers
The triangular-shaped bifacial scrapers are subdivided
into three rypes: sub-triangular (Figure z4-t5t r),

sub-triangular with natural back (Figure z4-r5: 8), tri.

angular (Figure 24-rji 2, 6), and sub-cordiform (Thble

z4-L7).Three of these four scrapers were made on
fakes. It is difficult to identify the initial blank qype

used for sub-cordiform scraper production. The edges
of the sub-triangular bifacial scraper from Level IV-F

exhibit demi-Quina retouch (Figure z4-r5 t), while
the rest of the triangular-shaped bifacial scrapers were

made by a combination of scalar flat and semi-steep
retouch. The sub-triangular bifacial scraper from Level
IV-F is the only relatively large tool among the rian-

gular-shaped bifacial scrapers (Figure z4-r5z ). 
'Ihe

maximum dimensions of the others do not exceed y

cm. The thicknesses vary from o.9 to 2.o cm.
The shapes of the triangular (Figure 24-Li. 2, 6) and

crescent (Figure 24-15. t, q) bifacial scraPers are com-
parable and likely comprise one morphological grouP.
The only difference is the presence of a right angle
between the two short edges. If this angle is sharp, it

is triangular-shaped (Figure z4-ri' 2,6); if the angle is

rounded, it is crescent-shaped (Figure 24-rri i, 9).

L e af- S h ap ed B ifu c i a I S crap ers
The leaf-shaped bifacial scrapers are subdivided into

three rypes: sub-leaf (Figure z4'16: r), subleaf with

thinned base (Figure z4-r7), and leaf with thinned
base (Figure z4-16: z). All of them are plano-convex.
The sub-leaf bifacial scraper from Level IV-M was
made on a tip fragment of a bifacial tool. The subleaf
with thinned base bifacial scraper from Level IV-I is
heavily exhausted, while all other leaf-shaped bifacial

scrapers are massive, with lengths ranging from 6.6

cm to r3.2 cm. The thicknesses of bifacial leaf-shaped

scrapers range from r.o to r.7 cm. The maximum
Iength and width dimensions of the largest thinning
scars on leaf-shaped bifacial scrapers exceed 5 cm.

It is necessary to note that leaf-shaped points and

leaf-shaped scrapers are morphologically very close.
The only difference is tip sharpness. In fact, leaf-

shaped bifacial points and scrapers fall into the same
morphological group.

Tiapezo idal-S h aped Bifacial Scrap ers
There are z trapezoidal-shaped bifacial scrapers and
they belong to one rype: semi-trapezoidal with natural

back. Both are plano-convex, formed by a combina-
tion of scalar fat and semi-steep retouch. Both pieces
are smaller than 5 cm, while thicknesses vary from r.3

ro r.t cm.

Brrecrer Hnevrrv Exrrausrno Toors eNo
Brrecrer ReurrrrzrD TooL FRecrnlnNrs

There are 4 bifacid. heavily exhausted pieces (Thble

z4-r7). The common features of the exhausted bifacial
tools are the absence of retouch on the tool edges, as
well as their narrow and thick proportions. These pro-

portions distinguish bifacial heavily exhausted tools
from preforms of bifacial tools. The heavily exhausted
bifacial tool from Level IV-A was an attempt to reju-
venate by thinning an already patinated bifacial tool
(Figure z4-r; 4), resulting in a number of hinge frac-

tures. The edges were not retouched. Also, the artifacts
from Level IV-B and IV-F (fragment) are unretouched
bifacial pieces at the thinning stage (Figure z4-r5:. ).

These tools were found in three levels (Table 24-r).
The broken edges were modified by retouch (Figures

24-12" t; z4-r5: 7).
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Figure z4-t3-Chokurcha I Levels lV-l (2, 5), lV-lz (3), lV-M (r), lV-O (+) bifacial scrapers: 1, a 3-convex, with natural back;
4-convex; s-convex, with thinned back.



404 VictorP.Chabai

t-I-l

2

Figure z4-r4-Chokurcha I Levels lV-C (r), lV-S (z) bifacial scrapers: 1-crescent; z-semi-crescent, with natural back.
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Figure z4-r5-Chokurcha I Levels IV-A (a), lV-F (r,3), lv-l (6), lV-lz (z), IV-M (s, s, s), IV-O (7) bifacial scrapers: r-sub-triangular;
z, 6-triangular; 8-sub-triangular; with natural back; s, 9-crescent. 3, +-Bifacial heavily exhausted tools. 7-Bifacial tool reutilized
fragment. The patinated negatives showing by the dotted lines (+).

M



406 VictorP.Chabai

. t  I

' i \  t

\ \

F}
ft ',r 
r|l
1t
l r
, \

/t,,

wX
'\
\:) =

\1

|-_------.|

Figure z4-t6-Chokurcha I Level lV-l (r, z) bifacial scrapers: r-semi-leaf; z-leaf with thinned base.
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Figure z4-t7-Chokurcha I Level lVA, bifacial scraper: sub-leaf with thinned base.

RrroucHr,D PTECES AND THTNNED PrEcEs

Retouched pieces were found in seventeen of the
nineteen levels containing tools. It is one of the most
common tool classes, representing z9.zo/o of the total
number of Unit IV tools. The most numerous form
is a fake or chio with one obverselv retouched lateral
edge. Altogethe., these account fo, .". 6o0/o of all
retouched pieces. The remaining 4oo/o fall into the
other nine rypes of retouched pieces.

There are only two thinned pieces in Unit IV; both
are fakes with ventral distal and ventral oroximal
thinning.

IJN r  or ,NtrFrABLE Toors

The unidentifiable tools are tiny fragments of unifa-
cial tools (j9.jv,), bifacial tools (38.oolo), and heavily
burned fragments (z.S'1,) of either unifacial or bifacial
tools.

PreerE Mecno-Toors

There are z pebble macro-tools in Unit IV: a chopper
from Level IV-I and chopping tool from Level IV-M.
The dimensions of the chopper are a length of 18.o cm,
a width of ro.y cm, and a thickness of 6.5 cm. The
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chopping tool is somewhat smaller, with a length of
ro.2 cm, a width of 9.8 cm, and a thickness of 5.7 cm.

PBsnr,n Rrroucuens

The 3r pebble retouchers from Unit IV are subdivided
into six types (Thble z4-fi). The most numerous are
simple retouchers with one working surface, defined
as a zone ofcuts and scratches on one end ofa pebble
(Figure z4-t8: r). The double retouchers have two
working surfaces on opposite ends, but on the same
pebble face (Figure z4-r8: z). The alternate retouchers
show two working surfaces situated on opposite ends
and on opposite faces. The alternating retouchers have
two working surfaces that are situated on the same
end but on opposite faces (Figure z4-r8l. ). The semi-
bifacial retouchers have three working surfaces, two of
them are situated at the opposite ends ofone face, and
the third is siruated on the opposite face. The bifacial
retouchers are characterized by four working surfaces
that are situated on both ends of both faces (Figure

z4-r* 4).
Pebble retoucher dimensions vary from J.z to 7.4

cm in length, from zJ to j.J cm in width, and from
o.7 to ).7 cm in thickness. There was no relationship,
however, between retoucher rype and pebble size. For
example, the size of the most complicated bifacial
retoucher from Level IV-M is smaller (length = J.7 cm,
width = z.j clil^, thickness = r.8 cm) than the simple
retoucher from Level IV-A (length = 7.4 cm, width =

I.3 cm, thickness = 3.7 cm). Five retouchers were made
on sandstone pebbles, one on jasper, and the rest on
tufa-like pebbles.

Tesr* 24-18
Chokurcha I Unit IV: pebble retouchers

Iv-A IV-A2 IV-B IV-F Iv-I Iv-Iz rV-V rV-O N

Har"r vr n RsroN E-RETouc H E R

A single piece found in Level IV-K had a combination
of retoucher and hammerstone traces. It is on a tufa-
like pebble with one area of cuts and scratches on a fat
side and an area ofdeep cuts on a narrow side adjacent
ro the zone of cuts and scratches. The dimensions of
this piece are a length of 6.5 cm, awidth of 4.5 cm, and
a thickness of z.r cm.

BoNn Reroucurns

Bone retouchers were found in eight levels (Thble

z4-ry) and are subdivided into three types: simple,
double, and triple. The simple retouchers have a single
working surface on the distal extremiry of the convex
exterior side of the bone (Figure z4-r9t r, z). The
simple retouchers were made on tubular bones frag-
ments (r8) and ribs (z pieces). It is dificult to identifr
the species because of the diminutive size of the bones.
It appears the majoriry of bone fragments (Figure z4-
19: z), as well as the ribs (Figure z4-r9: z), came from
horses. One bone fragment might have been from a
mammoth and z others from saiga.

Tesrg 24-19
Chokurcha I Unit IV: bone retouchers

S i m p l e r r - 2 4 r 2
Double ) r
Alternate r r
Alternating r r
Semi-bifacial r r
Bifacial z r r

T o t a l r r r t g z 6

Heuun,nsroNEs

IV-A IV.B IV.F IV.I

Simple r i 7
D o u b l e r z 6 4
Tiiple r r

T o t d z J r r 1 2

Iv-I2 Iv-K Iv-M Iv-s .^/

. r 5 r 2 o

3 r r o r 4 3

The double retouchers have two working surfaces
on the proximal and distal extremities of the convex
exterior side of the bone (Figures z4-r9.3; z4-zo: r).
Double retouchers were made on tubular bone frag-
ments, a rib, and bone fakes. Probably z of the 19
tubular fragments came from mammoth (Figure z4-
zo r). The only double retoucher on a rib might be
from a horse.

Two triple retouchers were found. The triple
retoucher from Level IV-B has two working surfaces
on the proximal and distal extremities of one side,
and another working surface on the distal region of
the other side of the bone. The retoucher from Level
IV-I has two working surfaces on one side of the bone,
while the third is on a narrow part of the bone (Figure

z4-zo: z).
There is no relationship berween bone retoucher

types and sizes. In many cases, it is not clear which
bone retouchers are complete and which are broken,
though the double and triple bone retouchers are

5 1 6
r i

' 4

6 1 r

Four hammerstones on tufa-like (z) and sandstone
(z) pebbles came from Levels IV-L (r), IV-Lz (r), and
IV-O (z). All exhibit a single working surface on a
short and narrow end of the pebble. Pebble hammer-
stone dimensions vary in length from 6.r to 7.9 cm,
in width from 4.r to 5.7 cm, and in thickness from
2.5 to ).4 cm.
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Figure z4-r8-Chokurcha I Levels lV-K (r), lY-lz (z), lV-F (:), lv-l (+) pebble retouchers: r-simple; z-double; 3-alternating
+-bifacial. Photographed by Yu. Dekonchiev.
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Figure z4-'t9-Chokurcha I Levels IV-M (r), lV-B (z), lV-l (3) bone retouchers: r-simple; z-simple, on rib fragment;3-double. The
lower end of simple retoucher (z) shows the natural destruction of rib surface. Photographed by Yu. Dekonchiev.
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Figure z4-zo-Chokurcha I Level lV-F bone retouchers: r-simple, on mammoth bone fragment; z-triple. Photographed
by Yu. Dekonchiev.
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Figure z4-zr-Chokurcha I Unit lV length/width scatterplot
for bone and pebble retouchers.

assumed to be complete. If so, these two types show
the "real" size of bone retouchers. The double and
triple retouchers range in length from 5.2 cm to rr.7
cm, width from r.z cm to 5.9 cm, and thickness from
o.6 cm to zj cm. The maximum dimensions of simple
retouchers are similar (length = r3.5 cm, width = 1.7

^o
o '@- o o

Comparative Typological Analyses

2 3 4

width (cm)

Figure z4-zz-Chokurcha I Unit lV: width/thickness
scatterplot for bone and pebble retouchers.

cm, rhickness = r.6 cm), while the minimum dimen-
sions (length = ).7 cm, width = r.o cm, thickness = o.3
cm) differ little from that of double retouchers.

The dimensions of bone and pebble retouchers
differ mainly by length (Figure z4-zr), rather than by
width or thickness (Figure 24-22).

On the whole, all the levels of Unit IV exhibit a similar
pattern of artifact attribute composition. The differ-
ences that are present are caused by the statistically
insufficient samples from many levels. There are three
levels that produced a moderate number of artifacts:
IV-I, IV-M, and IV-O. The comparison of debitage
attributes for these levels found no significant differ-
ences.

There are, however, a number of rypological dif-
ferences between these levels, although they all fall
within the traditionally recognized variabiliry of
the Crimean Middle Paleolithic. The percentages of
bifacial tools vary from a maximum of 15.4o/o in Level
W-I to a minimum of r1.3o/o in Level IV-O. Usually,
such a low bifacial tool percentage, as seen in Level
IV-O, is characteristic of either the Staroselian or
the Kiik-Koba facies of the Crimean Micoquian. On
the other hand, more than 5o% of the essential tool
count of Level IV-O consists of simple, one-edge
scrapers, while convergent scrapers account for only

24,4o/o. Such a high percentage of simple scrapers and
a low percentage of convergent scrapers are consid-
ered to be characteristic of the Ak-Kaya facies of the
Crimean Micoquian. The small tool size, which rarely
exceeds 4 cm in length and width, is more common
for the Kiik-Koba facies than the others. The series
of small-sized semi-crescent, semi-trapezoidal, and
sub-triangular scrapers (Figure z4-rr: r, tz, 4) also
fits well into a Kiik-Koba facies definition. Yet, the
absence of points makes the Level IV-O assemblage
closer to the Ak-Kaya facies, than to the Starosele or
Kiik-Koba facies.

The percentages of bifacial tools in Levels IV-I

bs.+"t') and IV-M (z7.8oto), while similar to one
anorher, differ from that of Level IV-O. Such high
percentages of bifacial tools are characteristic of the
Ak-Kaya facies of the Crimean Micoquian in its clear-
est manifestations, such as at Zaskalnaya VI Layer II
and Kabazi II Units V and VI (Kolosov rq86; Chabai
in press). Furthermore, the percentages of simple



scrapers and converging scrapers in the Chokurcha
I assemblages are close to what is found in the clas-
sic Ak-Kaya assemblages. At the same time, the
assemblage of Level IV-M contains a series of small
triangular and trapezoidal-shaped points (Figure z4-
8: 3-6, 8) identical in shape and size to the points
found in the Kiik-Koba facies.
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Certainly, all of these characteristics might be the
result of the limited size of the excavated areas and the
statistically insufficient number of artifacts. Given the
size of the excavated area, it is difficult ro prove that
these rypological differences were caused by either
intensity of occupation or different models of raw
material exploitation.

Technology

It appears that very little primary faking took place in
the excavated areas of Chokurcha I, thus, there is litde
to say regarding technology. It is clear that all bifacial
tools were produced in the typical Micoquian plano-
convex manner. The only pieces related to primary
faking are the corelike scrapers, where some refitting
was possible (Figure z4-z: ru-zc). Even here, however,
it is not clear whether to interpret the flakes struck
from the coreJike scrapers as "desired" products of
primary flaking, or the waste from corelike scraper
production. It is possible that the few recovered cores
initially might have been bifacial tools that were bro-
ken during their exploitation and then reutilized as
cores. The only visible technology employed in the
Unit IV assemblages was the secondary treatment of
both bifacial and unifacial tools. Flat to semi-steep
scalar retouch was used on over 95o/o of both bifacial
and unifacial tools in the essential count. The rest of
the tools were retouched by a combination of flat or
semi-steep scalar and sub-parallel retouch.

The bifacial tools underwent tip rejuvenation and
edge resharpening. Bifacial tool tip rejuvenation was
achieved by a lateral blow, removing the tool's distal
extremity (Figure 24ai 2,3, 8, ro). In theory the next
step should have been the modification of this distal

The high tool percentages in each level (Thble z+-r)
suggest mainly off-site tool production. This conclu-
sion is strengthened by the rariry of both cores and
preforms (Thble z4-r). Bifacial tools comprise rJlo/o to
jj.4o/o of each tool assemblage. The amount of bifacial
thinning and blank rejuvenation (Thble z4-2, Figure
z4-4), the average blank size (Thble z4-4), the size of
thinning scars on bifacial tools, as well as the similari-
ties between blank and bifacial tool sizes (Ta6le z4-7)
all suggest that the blanls from Chokurcha I Unit
IV originated mainly from bifacial tool resharpening,
reshaping, and rejuvenation. The process of bifacial
tool reshaping/rejuvenation played a significant role in
all Unit IV occupations. This is demonstrated by the
consistent number of bifacial thinning/rejuvenation

The Model of Raw Material Exploitation

part into a plano-convex tip. The initial step of edge
resharpening might have resulted in those preforms
and/or heavily exhausted bifacial tools that are present
in the assemblages (Figures z4-r; z4-rj:3, 4). The pati-
nated bifacial tool shows that the resharpening started
with relatively large removals (Figure z4-r5 4), while
the subsequent stage retouched the "resharpened"

edges. In any case, the edge resharpening resulted in
a significant decrease of both width and length, while
the thickness remained the same for relatively "fresh"
bifacial pieces (Figures 24-7; z4-4).

0 1 2 3 4 5 6 7

width (cm)

Figure z4-23-Chokurcha I Unit lV: width/thickness
scatterplot for bifacial tools.

blanks (Thble z4-z), as well as in the condition of the
bifacial tools. If there were only a single bifacial pre-
form, exhausted and reutilized bifacial tools would not
be so rare (Thbles z4-r, z4-r7: Figures 24-r; 24-rz: r;
z4-rf 3, 4, 7).Duringtheir "life," bifacial tools became
narrower and shorter, while maintaining about the
same thickness as the non-exhausted pieces (Figures
z4-7; z4-z). Thus, after a number of resharpening/
rejuvenation episodes, bifacial tools became short, nar-
row, and reladvely thick. The number of bifacial tools
with such characteristics is about Joo/o of the assem-
blages. The abandoned bone and pebble retouchers, as
well as the rare hammerstones, appear to be indirect
evidence of the dominance of reshaping/rejuvenating

Processes at the site.

E
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Another result of reshaping/rejuvenation was a
number of relatively small blanks. Some (circa zoo/o)
show a combination of attributes that are usually
expected from these types of pieces: curved and
twisted laterd profiles, lipping, and obtuse platform
angles. For the most part, the other blanla show the
same attributes, but not necessarily in the combina-
tion seen for bifacial thinning pieces. It is unlikely
that this indicates another, non-bifacial origin for
these blanks. The sizes of most of the "regular" and
bifacial thinning blanks are identical (Figure z4-5). So,
there is no reason to believe that they derived from
different reduction processes. The blank, obtained
from bifacial tool reshaping were intensively used for
unifacial tool production (Thble z4-16; Figures 24-9.

3, 5;24-roi r-4, 14).
There are some blanks that do not look like the

result of on-site raw material reduction. Thev are

significantly larger in all dimensions, including plat-
form size (Figures z4-5; z4-6; z4-7), than most blanks
at Chokurcha I Unit IV. They also usually exhibit
dorsal surface cortex. It is likely these "big" blanks
were the result of off-site raw material reduction.
Usually, "big" blanl<s were used to produce complex
tools, such as points and convergent scrapers ofvari-
ous shapes (Figure z4-8: t, z, n).

In sum, the raw material exploitation in the Unit
IV occupations was based on some bifacial and uni-
facial tool importation into the site area, with the
majoriry of unifacial tools being produced on the
by-products of bifacial tool reshaping/rejuvenation.
A number of assemblages, especially from the levels
that have thick lenses, contain both reduced and

"fresh" tools. This might have resulted from numer-
ous visits to the same surface during the "life" of the
level.

Chokurcha I Unit IV in the Context of the Crimean Micoquian

The Chokurcha I Unit IV assemblages show strong
affinities with the Ak-Kaya facies of the Crimean
Micoquian, both rypologically and technologically.
The subdivision of the toolkits into simple, conver-
gent, and bifacial tools, used in Crimean Middle
Paleolithic studies as criteria for facies attribution
(Chabai and Marks 1998), shows that the Chokurcha
I Unit IV assemblages exhibit all possible varieties
of the Ak-Kaya facies (Figure z4-24). Level IV-I has
one of the highest percentage of bifacial tools (35.4o2)

within the Ak-Kaya facies, while the percentage of
bifacial tools in Level IV-O ft13v.) places it at the
other extreme of the Ak-Kaya cluster. This low per-
centage is more typical of the Starosele facies. The
variabiliry in the proportion of convergent tools is also
significant. 

'S?'hile 
the percentage of convergent tools

in Level IY-I ft6.7"v') is the lowest for the Ak-Kaya
facies, that of Level IY-M (lg.+'t ) is close to the upper
limit of its proportional distribution among Ak-Kaya
facies assemblages. Finally, the simple tool distribu-
tion is bounded by Lwel IY-M $o.1o7o) on one side
of the Al<-Kaya clusteq and by Level IV-O (i7.ioto) on
the other. In spite of the seemingly significant differ-
ences in percentages, these variations are not terribly
important when content is considered; that is, these

rypological ranges refect the same or about the same
technological and rypological patterns.

As stressed in the introductory chapter (Chabai'

Chapter zr), the characteristic feature ofthe Chokurcha
I Unit IV sediments is the combination of at least rwo

rypes of deposits: those from the in situ weathering of
soft, Middle Eocene nummulitic limestones and those
from river alluviation. So, the Chokurcha I Unit IV

sedimentary rate appears to have been one of the most
rapid in Paleolithic Crimea. This resulted in excellent
preservation of borh fauna and artifacts, as well as a
clear separation of the numerous occupations by sterile
sediments. In fact, there is no direct analogy for such
an archeological sequence in Crimea. To some extent,
the Chokurcha I Unit IV stratigraphic sequence might
be viewed as a model for the extremely thick culturd
layers at Zaskd.naya Y. Zaskalnaya V is a collapsed
rockshelter in same kind of limestone as Chokurcha
I. The sediments comprising up to 4.t m of the strati-
graphic sequence were mainly from the weathering of
the limestone wall and roof, As described by Kolosov

$981:45,7o), cultural layers II and III ofZaskalnaya V
were each )j rc 4t cm thick. These horizons consisted
of numerous ashy and burned bone lenses with fauna
material and artifacts. The thickness of each lens did
not exceed even a few centimeters. Yet, there were no
sterile lenses in berween the ashy/burned bone lenses.
This absence was taken as evidence for a continuous
occupation of the rockshelter. On the basis of this
interpretation, the layers V and VI of Zaskalnaya V
were evaluated as long-term base camps' with a large
variery of on-site activities, including: primary faking,

tool production, meat consumption, and the creation
of numerous constructions such as pits and hearths.
Excluding primary faking and intensive tool pro-
duction, the range of activities at Chokurcha I Unit
IV and Zaskalnaya V are identical. The significant
primary faking at Zaskalnaya V was because there
were high qualiry fint sources nearby, which was not
true at Chokurcha I. At the same time, the structure
of the lenses that comprise the Zaskalnaya V cultural
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convergenl

t Ak-KayaJacies
1-Chokurcha I level lV-l
2-Kabazi ll Units V and Vl
3-Zaskalnaya Vl level ll
4-Chokurcha I level lV-M
5-Zaskalnaya V level V
6-Kabazi ll Unit lll
7-Chokurcha l, Unit lV
8-Sary Kaya 1977
9-Zaskalnaya V level ll
10-Zaskalnaya V level lll
I 1-Zaskalnaya V level Vl
12-Zaskalnaya Vl level lll
13-Chokurcha I level lV-O

a Starosele Jacies
l4-Prolom ll level lll
I S-Zaskalnaya Vl level V
16-Zaskalnaya V level I
17-Prolom ll level ll
l8-Zaskalnaya Vl level lV
19-Zaskalnaya V level lV
20-Prolom ll level lV
21-Starosele level 'l

22-Kabazi V complex C
23-Kabazi V complex D

layers is nor much different from what was found in
Chokurcha I Unit IV, especially for Levels IV-B, IV-F,
IV-I, IV-M, and IV-O. All of these contain clusters of
ash and burned bones, some of them exhibit pits and
fireplaces. So, the ashy/burned bone lenses ofcultural
layers II and III of ZaskalnayaV are the "depositional

analog to the archeological levels of Chokurcha I Unit
IV." The only clear difference between the Zaskalnaya
V and Chokurcha I Unit IV sequences is that, because
of rapid sedimentation, the Chokurcha I Unit IV
occupations were separated by sterile sediments in
several archeological levels, while the Zaskalnaya Y
occupations, due to the relatively low sedimentation
rare, were condensed into thick cultural layers. Thus,
the Chokurcha I Unit IV data might be a basis for
reevaluating the definition of the Zaskalnaya V settle-
ment ryPe.

The model of raw material exploitation employed
at Chokurcha I Unit IV does not suggest any long-
term occupation of the site area. To some extent, the
Chokurcha I Unit IV raw material exploitation resem-
bles that employed at Sary-Kay" 

"ttd 
K"b"ri II Unit

III (Chabai and Marks 1998; Marks and Chabai zoor).
At these sites, raw material exploitation was based on
both bifacial and unifacial tool importation, which was
slightly augmented by some on-site primary faking.
Yet, the difference berween Chokurcha I, Sary-Kaya,
and Kabazi II Unit III is seen in the rarity or even
complete absence of tool resharpening/rejuvenation
at the latter sites. Unlike Chokurcha I Unit IV no
traces of fireplaces or other kind of construction activ-
iry were ever found at Sary-Kaya or Kabazi II Unit III.
Finally, the Sary-Kaya and Kabazi II Unit III occupa-

L Kiik-Koba Jacies
24-Prolom I lower layer
zs-Prolom l, upper layer
26-Kiik-Koba upper level
27-Buran-Kaya lll level 7-8
28-Buran-Kaya lll layer B

rions were killing/butchering stations, which is not the
case for Chokurcha I Unit IV (Patou-Mathis, Chapter
zz). Given the relative intensity of tool resharpening
and the presence of some structures (pits, fireplaces)
in a few of the archeological levels, the duration of
the Chokurcha I Unit IV occupations may have been
somewhat longer than those at the ephemeral killing/
butchering stations.

Another analogy to the raw material exploitation
seen at Chokurcha I Unit IV is the Kabazi II Units
V and \4 assemblages (Chabai, in press). These
assemblages, as well as Chokurcha I Unit IV were
based on the importation of both bifacial and some
unifacial tools into the site, with some weak evidence
for core reduction and bifacial tool production. Also,
fireplaces were present in the site area, and the pattern
of faunal exploitation was very close to that found at
Chokurcha I Unit IV. At the same time, resharpening/
rejuvenating processes were not as intensively under-
taken at Kabazi II Units V and VI as they were at
Chokurcha I Unit IV.

The resharpening/rejuvenation processes at
Chokurcha I Unit IV might have been as frequent
as at Buran-Kaya III Layer B-a Kiik-Koba facies.
For instance, at Buran-Kaya III Layer B, the bifa-
cial thinning fakes comprise 2).)o/o of blank rypes
(Demidenko, Chapter 9), while in the Chokurcha I
Unit IV assemblages, bifacial thinning fakes comprise
z5.zo/o of the total number of flakes with complete butts.
The densiry of artifacts at Buran-Kaya III Layer B is
considerably higher than for any level at Chokurcha
I, plus the average dimensions of artifacts are much
smaller than in the Chokurcha I Unit IV occupations.
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Figure z4-24-Facies distribution of the Crimean Micoquian assemblages.
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The main reason for these differences might be the
rate of sedimentation; that is, the unburied artifacts
at Buran-Kaya III Layer B were utilized and reduced
each time the site was revisited.

So, the Chokurcha I Unit IV occupations belong
to a variery of short-term stations (Chabai and Marks
1998; Marls and Chabai zoor), which exhibit a
number of common, as well as disparate, features
for raw material and faunal exploitation. The most
pronounced similarities are on-site importation of
bifacial and unifacial tools, the absence or rarity of
evidence for on-site tool production, and the pres-
ence offireplaces.

In spite of the small excavated area, Chokurcha I
Unit IV has added new information to our under-
standing of Crimean Micoquian variabiliry. The
ranges of rypological variation in the Crimean
Micoquian, and even within the facies of the Crimean

Micoquian, may be relatively significant. Chokurcha
I assemblages such as Level IV-M contain character-
istic features of both Ak-Kaya and Kiik-Koba facies.
Though the bifacial leaf-shaped points and bifacial
backed scrapers that are characteristic of both the
Staroselian and Al-Kaya facies were found in Level
IV-I, as a whole, the Chokurcha I assemblages
exhibit a toolkit more characteristic of the Ak-Kaya
facies, as well as the same raw material exploitation.
So, in the case of the Crimean Micoquian, there is
no reason to believe that this variabiliry was caused
by srylistic factors derived from three "paleo-ethnic

groups": Ak-Kaya, Staroselian, and Kiik-Koba. In
spite of seemingly sufHcient differences in tool fre-
quencies, the assemblages of the Crimean Micoquian
exhibit technological and rypologicd continuiry that
lasts about roo,ooo years in the southern regions of
Eastern Europe.
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Crimea in the Context of the Eastern European
Middle Paleolithic and Early Upper Paleolithic

Victor P. Chabai, Anthon! E. Markt & Katherine Monigal

f rimean and Eastern European Paleolithic studies
\-rh"rr. traditionally taken place within a cultural-
historical paradigm. On the basis of often no more
rhan proportional variations within shared toolkits,
Middle and Upper Paleolithic assemblages have
been divided into a number of "archeological cul-
tures" (Gladilin ry76, 1985; Praslov ry84b; Rogachev
and Anikovich 1984; Kolosov 1986; Anikovich ry92;
Sytnyk zooo; Anissutkine zoor) or, even, "paleo-eth-

nic groups" (Stepanchuk ry9).To explain typological
variabiliry among seemingly different industries, the
advocates of the cultural historical approach have
appealed to "interactions" berween cultures/paleo-
ethnic groups. This has been most clearly manifest
in studies of the Middle to Upper Paleolithic "tran-

sition," where, as for'W'estern Europe (Mellars 1996;
Gamble 1986), an acculturation hypothesis between
local Middle Paleolithic and Aurignacian "invad-

ers" has been incorporated into Eastern European
Paleolithic studies ro account for local, specific Early
Upper Paleolithic industries (Amirkhanov et il,. 1991;
Cohen and Stepanchuk 1999, zooo; Anikovich zooo;
Vishnyatsky zooo: z6r).

"Interactions," if not acculturation, certainly must
have taken place during the Paleolithic, but the huge
area and the apparent very low Paleolithic population
densities in Eastern Europe argue for only limited
ones; too limited to serve as an overarching explana-
tory model for either rypological or technological
variabiliry.'While such might have occurred, there is
very little archeological evidence for externally driven
change. The one exception may have been, perhaps, in

regions rich in needed and variable resources, which
may have served as refugia during particularly harsh
climatic conditions.

Climatic warming events are assumed to be a pri-
mary factor in the dispersal of humans, allowing them
freer and more widespread access to fruit-bearing
trees and the mammalian diversity that accompanies
the spread of warm-temperate forest and woodlands
(Speleers zooo; GambIe ry9). In contrast, occupa-
tion of environmentally hostile areas with restricted
carrying capaciries, due to limited availability of con-
sumable fora and fauna, would require accurate and
detailed knowledge of resources, be they raw material,
food, or habitable places. The fat, monotonous topog-
raphy of most of Eastern Europe provided few natural
shelters, and the generally more harsh climatic condi-
tions, as compared to other parts of Europe, seems to
have resulted in a relatively late and "marginal" occu-
pation by humans (Hoffecker zooz:xvii).

Although regional clustering of sites may be more
often than not a refection of archeological fieldwork,
it is necessary to identify all local environmental fac-
tors that might lead to an area appearing as a favorable
habitat ro Late Pleistocene people. lJnfortunately, not
every archeological site can be unequivocally linked
to even a major climatic phase. Even in cases where
palynological analyses have been conducted, it is not
unusual for their interpretation to confict with that
of sedimentary or microfaunal studies. The reader
will note that the following discussion is limited to in
situ, and often, stratified sites. The great many surface
sites and redeposited localities are important-once
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they can be correlated with more secure sites having
biostratigraphic and chronometric data-but are out-
side the scope of this chapter. Of all Eastern European
regions, Crimea now provides the most complete and
varied data, at least for the Middle and Early Upper
Paleolithic. Therefore, out of necessiry this synthesis
will focus on Crimean data. If at times it appears that
a more appropriate title might have been "Eastern
European Middle and Early Upper Paleolithic in the
Context of Crimea" this merely refects the present
state of Eastern European Paleolithic research, not
prehistoric realities.

Lacunae in the knowledge base about environmental,
chronometric, settlement, and technological systems

during the time of the Last Interglacial through the
Middle Pleniglacial are sorely evident. This has always
been and will always be the case even as our research
designs become increasingly refined. Yet, if even the
limited nature of our current data allows for specula-
tive syntheses such as this, our working hypotheses
may lead to new research designs, provide impetus for
carrying out region-specific broad spectrum analyses
(that include palynology, absolute dating, micro- and
macro-faunal programs, e.g.), and otherwise invite
prehistorians to look outside their specific local area
towards the commonalities that the Middle and Early
Upper Paleolithic of Eastern Europe must necessarily
share.

Geographic Limits

The geographic limits of Eastern Europe are the Ural
Mountains to the east and Scandinavia, the Baltic Sea,
the Carpathian Mountains, and the Lower Danube
to the west. The northern border of Eastern Europe
is the southern shore of the Arcdc Ocean, while
the sourhern border lies along the Ural fuver, the

Caspian Sea shore, the Main Ridge of the Caucasus
Mountains, and the northern Black Sea shore (Figure

z5-r). Eastern Europe occupies a huge expanse, over

4.y million square kilometers, or about the size of the
contiguous United States. The entire area represents
the eastern portion of the Great European Plain,

Figure z5-r-The limits of Eastern Europe.
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which arcs across Europe and widens north to south
between the Carpathian and UraI Mountains. This
rolling plain is largely fat, with an average elevation
of zoo meters above sea level (asl), broken up by a
series of semi-circular hills of the terminal moraine
that forms the Valdai Hills (maximum elevation 3zr m
asl), Central Russian Upland (j4o - asl), and Volga
Hills $3o m asl). To the southeast, the Oka-Don and
Caspian Lowlands form depressions, with a minimum
altitude of z8 m below sea level. The northern part
of the European plain is poorly drained, with many
swamps, marshes, and lakes. In contrast, the south-
ern half of the plain is well drained wirh fertile soils.
The extensive river system of Eastern Europe has a
generally radial pattern of drainage, with the most
important rivers (Dniester, Dniepea Volga) draining
to the south.

\,X/hile the relentlessly fat topography of Eastern
Europe might suggest an overall uniformiry in those
resources essential to Paleolithic peoples, this is far
from the case. There were marked latitudinal envi-
ronmental belts during the Pleistocene, from the
ice sheet in the northern third of Eastern Europe to
open steppe in the south. Not only did plant and
animal resources differ according to these belts, but
also the belts expanded and contracted with shifting
stadial and interstadial conditions. On the other hand,
environmental shifts, so strong on the Russian Plain,
were relatively muted in Crimea, even under extreme
cold conditions. Crimea was always habitable and it
is therefore not surprising that there is evidence for
human occupation throughout the Middle and Early
Upper Paleolithic. This contrasts with rhe northern
rhird of Eastern Europe, which was only habitable

during the Last Interglacial-as hinted at by Eemian
age finds in Finland (Schulz zooo-zoor)-or in small
unglaciated pockets just west of the northern Urals
(Guslitzer and Pavlov 1993).

Partly following natural geographic boundaries and
partly refecting the history of Paleolithic field work
in Eastern Europe, the following Middle Paleolithic
and Early Upper Paleolithic "regions" of varying
size traditionally have been recognized (Rogachw

and Anikovich ry84; Gladilin r98;): the Mid and
Lower Volga, the Mid and Lower Don, the Northern
Caucasus, the Donbass (Donets Basin)-Azov region,
Crimea, the Desna and Dnieper Rivers, the Polesye
(Volynska), and the Prut-Dniester (Podolia) area.
These regional divisions are likewise used in this report.
The amount of information from each region varies
considerably because of a combination of geological
and historical factors. In spite of the large number of
sites (Figure z5-z) often cited in syntheses of Eastern
European Middle and Early Upper Paleolithic (e.g.,

Praslov r984b; Cohen and Stepanchuk 1999; Hoffecker
zooz), most cannot be used for detailed comparative
analyses. The vast majority of sites lack stratigraphic
and/or geological context, even many in situ sites
are undated, and the problems of artifact mixture at
surface sites is no different from other parts of the
world. \X/hile such sites may provide supplementary
information on site distributions, for instance, they
Grnnot be used in temporal, regional, or develop-
mental constructs. Therefore, although such sites will
be mentioned, when useful, only in situ dated sites
will be used as the framework of our understanding
of the Eastern European Middle and Early Upper
Paleolithic.

Past Environments: the Last Interglacial through the Middle Pleniglacial

Environmental and paleogeographic dara from the
Last Interglacial through the Denekamp (At.y)

Interstadial (ca. rz8,ooo ro z8,ooo er,) derived from
various regions of Eastern Europe have allowed the
reconstruction of past environments in ever-increas-
ing detail. These riconstructions rely on pollen, bird
and small mammal, medium- and large-sized faunal,
and malacological analyses. In some regions, however,
such analyses are spotty; the Prut-Dniester basins,
Crimea, and the Don fuver Valley are the best docu-
mented.

Lasr  INTBRGLAcTAL

During the Last Interglacial, the Karangat trans-
gression-the result of eustatic oscillations in the
Mediterranean Sea-caused sea levels in the Black
Sea to rise 8 to rz m higher than today (Dodonova

et al. 2ooo; Chepalyga r984:z1o). As a consequence,
the mouths of the Danube, Dniester, Dnieper, and
Don rivers were completely fooded, often replaced
by brackish lagoons and extensive deltaic systems
(Dodonova et al. zooo). At the same time, the Caspian
Sea may have been connected to the Black Sea by the
postulated Manych Strait. Ifso, the Northern Caucasus
was separated from the rest of Eastern Europe by this
channel (Chepalyga ry84:z1o) and Crimea may have
been an island (Lazukov et al. r98r). To the far north,
the Eemian Sea occupied the entire Baldc basin, turn-
ing Fennoscandia into an island and fooding the
northwestern-most part of Eastern Europe (van Andel
and Tzedakis ry96) (Figure z5-r).

In Crimea and around the northern Black Sea coast
(south of45"N), a steppe mammal communiry presided,

rypified by such small mammal fauna as Ochotona
pusilla (steppe pika), Spermophilus (ground squirrel),
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Figure z5-z-Eastern European Middle (o) and Upper Paleolithic (o) sites mentioned in text.

Spalax (Ulrainian blind mole-rat), Allactaga major
(great jerboa), Sicista subtilis (southern birch mouse),
Ellobius talpinus (northern mole-vole), Lagurus and
Eolagurus (steppe lemming), Miootus (Stenocranius)

gregalis (narrow-skulled vole), and Microtus obscurus
("obscurus" vole) (Markova 2ooob).

In the Caucasus during the Last Interglacial, envi-
ronmenrs were warm and humid in the areas below
r,ooo m asl, with deciduous and frequent exotic arbo-
real species refecting a tropical to sub-tropical climate
(Golovanova and Doronichev zoo1:76). In the higher
areas, the climate was also warmer than the Present-
day and forests were dominated by mixed coniferous
firs (Golovanova and Doronichev zoo)t79).

The Eastern European part of the Great European
Plain saw the expansion of woodland and forest,
further north than at present. First, it was colonized
by Benla (birch), quickly followed 6y pinus (pine).

During the temperate phase of the Last Interglacial,
Ulrnw (elm), then Quercus (oak) rapidly became the

dominant forms of deciduous taxa, which were then
mainly replaced by Corylus (hazel). The late-tem-
perate stage of the Last Interglacial in this area was
characterized by the swift spread of Carpinus betulus
(hornbeam), which soon dominated the landscape,
although Alnus (alder), Quercus (oak), Albies (silver

frr), Fraxinw (ash), Titxus (yew), and other temPer-
ate trees remained in the forest spectra (Tirrner zooo:
zz3; Bolikhovskaya and Molodkov zooz). The gradual
cooling at the end ofthe Last Interglacial resulted in
the formation of boreal forest, heaths, and bogs. In

general, the rapid expansion of all of these taxa during
the Last Interglacial indicates that there were no short-
lived climatic oscillations during this period, but
rather there was only a continual warming (Tirrner

zooo). This enabled the speedy migration northward
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of thermophilous fora and fauna, including humans,
from their more southerly habitats and refugia. Large
mammal fauna on the East European Plain included
Mammuthus primigenius (mammoth), Palaeoxodon
antiquus (forest elephant), Coelodonta antiqaitatis
(woolly rhinoceros), Bison priscus (steppe bison), and
Bos trocy'toceros (aurochs) (Markova zooob).

Eenrv Grecrer AND EARLy Pr,r,NrcLAcrAL

During the Early Glacial and Early Pleniglacial, the
post-Karangat (pre-surozh) regression caused the
Black Sea to drop roo-rro m below its present day
level (Chepalyga 1984). This resulted in a dry shelf
from the mouth of the Dniester to Crimea, where
defation and loess sedimentation was rampant. The
northern bank of the Black Seawas 2to-Joo km south
of the present-day mouths of the Dniester, Dnieper,
and Don (Dodonova zooo). The Caspian Sea shrank,
the Azov Sea disappeared, and the Northern Caucasus
was joined to an enlarged northern Black Sea Plain
that included Crimea (Alekseev et al. 1986).

Further north, the Scandinavian ice sheet expanded,
covering the land adacent to the Barents and Baltic
Seas.'W'hile it did not cover nearly as large an area as
it did during the Penultimate Glacial, the climate of
Eastern Europe became significantly colder and drier.
During the climatic oscillations of the oIs 5d-5a inter-
val, open vegetation and forest conditions alternated.
In response to the extension of the Scandinavian ice
sheet during ors 4, polar desert appeared at the sheet's
margins. South of this, tundra and cold-arid steppe
expanded, at the expense of thermophilous vegetation
throughout the area, even in refugia (van Andel and
Tzedakis ry96:49).

In Crimea during this period, neither fauna nor
flora reflect such harsh climatic conditions, as boreal
flora and fauna were uncommon (Gerasimenko 1999,
zoo7; Markova 1999; Mikhailesku 1999). The small
mammal community of Crimea was typical of open,
arid steppe, including Eokgurus luteus, Spertnophilus
plgmaeus, and Microtus obscurus (Markova 1999).
Many of these were also present in the Last Interglacial
communiry indicating that there was only a moder-
ate change toward more open and drier environments
during this period. The pollen of ots 4 indicates a
sharp drop in broad leaved taxa, corresponding to a
sharp increase in non-arboreal pollen. Pinus and Alnus
mainly lead the arboreal taxa, while non-arboreal taxa
include the xerophytic Chenopodiaceae (goosefoot,

thistle), Artemisia (sagebrush), and Ephedra (ephedra)
(Gerasimenk o ry9 9 :rz 4).

Mroorp Pr-eNrcrecrer

During most of the Middle Pleniglacial (from

Moershoofcl to Arcy), there was a significant rise in

the Black Sea sea level during the Surozh transgression,
to what was probably equivalent to its present-day size
(Chepalyga 1984:214). The Azov Sea most likely did
not exist at this time (Alekseev et al. ry86: t7z-ry6).
Instead, the Don River Valley extended into the area
(Alekseev et al. 1986:17z), and the northeastern-fow-
ing Crimean rivers became tributaries of the Don. Due
to the warming climate and the resultant increased
evaporation, the Caspian Sea shrank considerably
(Yenotayevka regression), with strandlines 4y-6o m
lower than today (ChepalygargS4).

Middle Pleniglacial environments differed consid-
erably by region but, in general, they were not as harsh
as during the Early Pleniglacial. In Crimea, no boreal
fora or fauna are found for this period (Gerasimenko

zool). Crimean landscapes were characterized by
forms of forest-steppe/steppe, with mainly pine as the
arboreal vegetation. In the Prut-Dniester, pine was
also important in forest-steppe and steppe landscapes,
although boreal forms such as spruce were common
(Bolikhovskaya and Pashkevich r98z; Pashkevich
1987; Piunesctt 1991). The reconstruction of forest-
steppe and steppe environment for Crimea and the
Prut-Dniester region is supported by faunal remains,
including Saiga tatarica, Equus hydruntinus, Equus
caballus, Mammuthus primigenius, with only rare
Ceruus elaphus and Rangifer tarandus (Alekseeva 1987;
L6pez Bay6n 1998; Burke rg99^, Patou-Mathis ry99;
Patou-Mathis, Chapter zz; Laroulandie and d'Errico,
Chapter 7). According to Alekseeva (t987:.r6o), the
presence of reindeer in a Dniester Valley site might
be explained by its fall/winter migration from more
northerly habitats.

The environment of the Mid Don region during
the Middle Pleniglacial was quite distinct from those
contemporary environments in Crimea and in the
Prut-Dniester regions. During the first part of the
Middle Pleniglacial, the area had humid forest veg-
etation of northern taiga type, dominated by spruce,
alongwith birch and pine (Malyasova and Spiridonova
:,98z.237-218). By the Arcy (Bryansk) Interstadial, this
boreal forest was somewhat drier and of southern type,
dominated by birch and pine with an overall decrease
in arboreal pollen (Malyasova and Spiridonova r98z:
z4r-24). Markova et al. (zooz]94) have reported
that the taiga communities during the Bryansk were
discontinuously distributed, forming "islands," and
were also present in protected areas in the Russian
Plain highlands. The fauna was dominated by Equus
/atipes and Lepus tanaiticus, which were adapted to the
taiga forest-steppe and forest biotopes (Vereshchagin

and Kuzmina r98ztzz7). At the onset of the Late
Pleniglacial, the taiga forests were replaced by open
forest-steppe and steppes (Malyasova and Spiridonova
r98z:24).

To the north of the Mid Don region, the numerous
warming events during this period saw the north-
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ward expansion of conifer woodland, while north of

55"N latitude, shrub tundra prwailed, characterized
by Berula nana (dwarf birch), Sa/ix (willow), and

Juniperus (juniper) (Van Andel and Tzedakis 1996). In

the Northern Caucasus, meadow steppes and mixed
coniferous forests gave way during the Denekamp
to deciduous forests with rare exotic arbored species
(Golovanova and Doronichev zoo3).

The Eastern European Middle and Early

Regional chronological syntheses for Eastern Europe
(Kolesnik ry94; Chabai et al. 1998, 1999; Sytnyk zooo;
Golovanova and Hoffecker zooo) have reported that:
(r) no known Middle Paleolithic assemblage can be
dated before the Last Interglacial (Boguckyj et al.
zoor; Chabai in press); (z) the latest manifestation of
the Middle Paleolithic occurred during the Denekamp
(At y) Interstadial (Monigal, Chapter r); and (l) from
about 18,ooo ro 28,ooo sp, Middle and Early Upper
Paleolithic industries co-existed (Chabai ry96, Chabai
et d. 1998).

The chronological and geographical distribution of
Middle Paleolithic and Early Upper Paleolithic assem-
blages in Eastern Europe share some commonalities
but also exhibit regional differences. There are only
two regions, the Prut-Dniester and Crimea, that con-
tain evidence for more or less continuous occupation
from the Last Interglacial to the Denekamp (Arcy)

Interstadial (Thbles zs-r and z5-4).ln the Volga and
Donbass-Azov regions, only early Middle Paleolithic
is known, presumably dating to the Last Interglacial,
Early Glacial, and Early Pleniglacial, while in the
Northern Caucasus the known Middle Paleolithic
dates only to the Middle Pleniglacial (Thbles z5-z and
z5-1).'Ihere are no certain Early Upper Paleolithic sites
known in the regions of the Volga and Donbass-Azov,
or in the Northern Caucasus, for that matter. Only in
Crimea, the Prut-Dniester, and the Mid Don regions
are unequivocal Early Upper Paleolithic assemblages
known.

There are three Middle Paleolithic entities defined
for Eastern Europe: the Micoquian, a Levdlois-
Mousterian, and a Blade Mousterian (Chabai zoq).
The only one found throughout Eastern Europe is
the Micoquian: it extended from the Prut-Dniester
region in the west, to the Volga region in the east,
and from Crimea in the south to the Northern Urals
in the north. In spite of its wide distribution, only
in Crimea, where it lasted from the Last Interglacial
ro the Arcy Interstadial, does it appear to have had
such a long continuous presence (Thble z5-r). The
Levallois-Mousterian has been found in two regions,
the Prut-Dniester, where it lasted from the Last
Interglacial through the Moershoofcl, and Crimea,
where it occurred in two periods: from the stadial pre-
ceding the Hengelo through the Hengelo and during
the latter part of 

'S7'iirm 
III through the Denekamp

(At.y) The Blade Mousterian has been found only

Upper Paleolithic in Time and Space

in the Don Basin, where it lasted from roughly the
Brorup to ors 4.

There are five entities defined for the eadierpart ofthe
Upper Paleolithic in Eastern Europe: the Streletskaya,
Spitsynskaya, Gorodtsovskaya, Aurignacian, and
the Early Gravettian. The Aurignacian was the most
widespread of these, with unquestionable in situ
sites in Crimea, the Prut-Dniester, and the Mid Don,
and lasted roughly from 13 to 24,ooo years Bp. The
Streletskaya was limited to the Don and Crimea, and
appears to have lasted from 36 to z8,ooo years Bp. The
Spitsynskaya is known only from the Mid Don and
dates to between 76 and jz,ooo years Bp. Likewise, the
Gorodtsovskaya is only known from the Mid Don,
where it dates to between z8 and zi,ooo years Bp. The
Early Gravettian was restricted to the Prut-Dniester
and Mid Don and 6rst appeared ca. z8,ooo years Bp.

Based on chronostratigraphic data from through-
out Eastern Europe, the Middle and Early Upper
Paleolithic may be divided into three temporal units
(Chabai zooJ)t a 1" Period dating from the Last
Interglacial through the Moershoofcl Interstadial,
(i.e., Riss/'Wiirm to \fiirm IIII); a 2"d Period includ-
ing the Hengelo Interstadial and the prwious stadial
(i.e., from Wiirm II to'W'iirm II/III); and a 3'd Period
including Denekamp (Arcy) Interstadial and the pre-
ceding stadial (i.e.,'Wiirm III-\Viirm III/IV).

Tnr, lst Pr,nroo (Lesr IN'rnncrecrer
THROUGH THE MOERSHOOFD INrenSreOrer)

The l't period, approximately spanning r2i,ooo to
6o,0oo years ago, saw the appearance of the Micoquian,
Levallois-Mousterian, and Blade Mousterian in the var-
ious regions ofEastern Europe, often simultaneously in
multiple locations. Crimea and the Prut-Dniester have
an especially high number of occupations during this
time in comparison to the other areas (Figures 213 and
2t-4.

Crimea

During the lst Period in Crimea, with the exception
of the problematic assemblage from Starosele level

J, the Micoquian was the only Middle Paleolithic
known (Thble zy-r). Thking into account the prob-
able geographic isolation of Crimea during the Last
Interglacial (Lazukov et al. r98r), it is possible to
divide this period into two stages: the Last Interglacial
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0 km 4OO

Figure z5-3-Sites of the Last Interglacial stage of the 1't Period of the Eastern European Middle Paleolithic.

0 km 400

Figure zs-+-Sites of the Early Glacial-Moershoofd stages of the 1't Period of the Eastern European Middle Paleolithic.
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Tlrln25-l
Chronolory of the Crimean Middle Paleolithic and Eady Upper Paleolithic (shaded areas are warm periods)

Industries Sites
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\Siuren I' H

Dates
Radiocarbon ESR
OxA-;r5y z9.9sto.7
OxA-5r54 i8.45+o.6
OxA-8e49:;z8.zto'44
0$,662+ 28.52*.o.46
OxA-6e73 28.84to.46
OxA.-+rlr 3o.rrro.63
GrLr39r7 3o.Irto.t8/o.g
GrA-r39r9 3r.1xo.631o.58

:

Geocltronologlr
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Testn25-2
Middle Paleolithic chronology of the Northern Caucasus (shaded areas are warm periods)

Indasties Site Dates

Radiocarbon

IIE-+Zls Jz.ztlo.74
Beta-5 18961 CAMS-2999 3 5.76+o.4
Beta-5 3897 IETH-98r7 36.28xo.5 4
IIY-1692 J4.z!r.4r

IIE-ISSS 4o.66xr.6
llE-184r >45

Geocltronologlr

U-series

Stadial (Wtirm III)

Micoquian

Mezmaiskaya, z
Mezmuskaya, zA

Matuzka,4B-C

Mezmaiskaya, zB-r, z, zB-1
Mezmaiskaya, zB-4
Mezmaiskaya, 3
Monasheskaya, z-4
Barakaevskaya, 3

Ilskaya

(Riss/'Wiirm) and the Early Glacial (Early'Wiirm).
The Last Interglacial Micoquian is only known from
Kabazi II (Chabai in press).

A number of other Crimean assemblages have been
attributed to a Last Interglacial age. The suggestion that
the "Kiik-Koba lower layer type industry" is, in fact,

"Eastern Thubachian' was made by V. N. Stepanchuk
(t994^, 19946) on the basis of heavily rounded and
naturally broken artifacts from redeposited Last
Interglacial alluvium at Kabazi II Unit IV (Chabai

in press). At Kiik-Koba, the lower layer does contain
a large number of denticulated and notched artifacts,
but this assemblage is not dated and has litde relation-
ship to either the Thubachian or the Last Interglacial
(Chabai et al. 2ooo:ro). Other finds amributed to a

"Crimean Taubachian' come from surface collections
at Krasnyi Mak r and z and an undated assemblage
from Zalesnoye (Stepanchuk r994a, r994b). The last
might not even be of Pleistocene age. Thus, as in
Central Europe, the purported Thubachian of Last
Interglacial has yet to be documented in Crimea.

Nortltem Caucasus

In the Northern Caucasus, there is only one probable
site of Last Interglacial age: Ilskaya I. Liubine (1994:

r57) referred to this site as "the talk of the town, the
subject of quite contradictory opinions and evalua-
rions." The best example of Liubinet characterization
is an article where its authors twice established the age
of Ilskaya I: the first time as Early'S7'iirm-Wiirm I/II,
and then, some pages later, as Riss/'W'iirm (Golovanova
and Hoffecker zooo:)7,6r). The latter postulated Riss/
'!7iirm 

age of Ilskaya I is supported by one of the soils
and by the presence of warm adapted insects found in
bitumen puddles (Praslov and Muratov r97o; Praslov
r984a). The stratigraphic correlation between the
bitumen puddles and the artifacts is not clear, how-
ever, and there are no absolute dates for Ilskaya I that

Stadial (Wiirm II)

, 1 + >  ) ) )
a /  = -

r j 5 ! 2 .5

correspond to the commonly accepted age of the Last
Interglacial (Table z 5 - z) .

The stratigraphic sequence at Ilskaya II, situated
near Ilskaya I, shows the complex character of the
Pleistocene depositional processes of the Kuban River
terraces (Schelinskij 1998). At the same time, the
stratigraphic correlation of Ilskaya I with II is still an
oPen question.

Donbass-Azou

Chronological controls in the Donbass-Azov region
are based only on geological and pollen interpretations
(Gerasimenko and Kolesnik 1989, r99z; Gerasimenko
L99), zooji Kolesnik 1993). There are neither absolute
dates nor faunal assemblages. The archeological record
is quite incomplete for the period: there are no in situ
Middle Paleolithic occupations dated to after the Early
Pleniglacial and there is no evidence, at dl, for any
Early Upper Paleolithic. Almost all Middle Paleolithic
occupations, both Micoquian and Blade Mousterian
(Kolesnik 1994), are in derived contexts, having been
found in redeposited colluvial sediments or in layers
disturbed by colluviation. Thus, the interpretation of
the local Middle Paleolithic chronology poses a num-
ber of problems. The known sequence is limited to
the I't Period-from the Last Interglacial through the
Early Pleniglacial.

The main archeological sequence occurs at
Belokuzminovka (Table zt3) and contains the
remains of three archeological occupations, including
Micoquian and Blade Mousterian, which, accord-
ing to the pollen analysis, are datable from the Last
Interglacial (Kaydaky soil) to the Early Pleniglacial
(Uday loess). The middle layer at Belokuzminovka
corresponds to the Early Glacial (Prylu\y, bz soil).
The Prylulqy, bz soil in the Novotroitsky quarry south
of Donetsk was dated by TL to tozlro3,ooo nr, (89[-
Geo-TL) (Gerasimenko zool).
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T$w25-3
Middle Paleolithic chronologr of the Donbass-Azov region

Indusnies Sites

f Belokuzminovka. 3

Blade Mousrer,"" 
J 3:il1"J*inovka, z
l. Kurdumovka

f Nosovo I

Micoquian 'l Antonovka II (?)

Antonovka I (?)

\Bclokuzminovka" r

At Kurdumovka, artifacts were found in both the

Uday loess and Pryluky, bz soil. Kolesnik initially
suggested that the artifacb were deposited in the
P.yl"b, bz soil and then redeposited during "Uday

rimes" (Kolesnik zooo;67). At Nosovo I and Rozhok I,
artiftcts were recovered from loess that overlies a Last
Interglacid soil (Praslov ry68, r984a:32; Schelinski
r99il. AtZvanovka, there is a clear association of an
archeological occupation and the Uday loess. There are
fv\ro more sites: Antonovka I and II. The geo-chrono-
logical position of the redeposited layers at Antonovka
I and II (Thble zy-3) were defined a long time ago
(Gladilin 1969) based on the geological description
of available profiles but has never been supported by
additional evidence.

Mid Don
In the Mid Don region, the stratigraphic sequence
of the Middle Paleolithic site of Shlyakh consists of
nine Upper Pleistocene layers. Artifacts were found
in layer 8, which underlies a pronounced soil in
layer 7. According to pollen analyses, environmental
conditions during the sedimentation of layer 8 were
milder than in layer 7. The investigators of Shlyakh
suggest that the artifact-bearing layer 8 was formed

"in the early or middle parts of the Upper Pleistocene"
(Nehoroshev and Vishnyatsky zooo:259). There are
three radiocarbon dates for this layer >z6,ooo (/IE-

55zz), 463oe + lro (OxA-83o6), and 45,7oo + loo Bp
(OxA-S3o7). Obviously, the age of this occupation is
very close to the limits of radiocarbon dating. Thus,
taking into account the available radiometric chronol-
ogy and environmental studies, it is possible to suggest
that Shlyakh layer 8 might have been deposited during
either the Moershooft Interstadial or the following
stadial. If not actually falling into the I't Period, it
dates very close to its end.

Volgn
In the Volga region, there are two important Middle
Paleolithic localities in the LowerVolga basin: Sukhaya
Metchetka and Cheluskinets. Neither can be placed
securely in a chronological position, but it is clear

Geochronologr

Early Pleniglacial

Early Glacial

#$i*1id4"1,

that both fall into the l't Period. There are two main
points of view on the Sukhaya Mechetka chronology.
Praslov (r984a) and Kuznetsova (r98y) think that the
single occupation of Sukhaya Metchetka comes from a
Last Interglacial soil. Grischenko $96) andVelichko
(rq88), on the other hand, argue for an Early Glacial
age of this localiry. Pollen data support the later point
of view (Chiguryaeva and Khvali na 19 6r). In addition,
a Last Interglacial age for the Cheluskinets artiAct
assemblage is problematic. Most of the artifacts were
found near the studied section, but not in the soil of
supposed Last Interglacial age (Kuznetsova and Sergin
r999tq).Also, only one of four TL dates corresponds
broadly to the commonly accepted age of the Last
Interglacial, making it doubtful that any of them are
good: (84,ooo + 9,ooo, r45,ooo + r8,ooo, > 160,000,
and >zr5,ooo nr,).

Prut-Dniester

In the Prut-Dniester region, the earliest well-docu-
mented manifestation of Middle Paleolithic is found
in Yezupil layer III (Symyk zooo; Boguckyj et al.
zoor). This layer is in the "horizon Az of the Gorohiv
soil complex," which consists of two soil horizons
with solifuction above them (Sytnyk zooo:251, 116).
The Gorohiv soil complex is associated with the Last
Interglacial and has been TL dated at other localities
from 96,ooo + rooo to r3J,ooo t rtoo (Shelkoplias

and Christoforova r99r), while, presumably, the
solifuction refects climatic oscillations during the
following stadial and the Amersfoort Interstadial. In
spite of the clear stratigraphic position of Yezupil
layer III's artifact and fauna assemblages, its TL date
of r5;,ooo + rroo does not correspond well to the
commonly adopted chronological limits of the Last
Interglacial (Table z5-4).The faunal remains, Bos and
Bison, do not support-but do not contradi6l-a 1451
Interglacial date for the layer. At the same time, there
are no arctic/boreal species, which are common for the
faunal complexes from the solifucted part of Gorohiv
soil complex (Sytnyk zooo:3r8, TabIe z4). \Veighing

these various lines of evidence, it appears that Yezupil
layer III most likely dates to the Last Interglacial.



cHAprER 25 Crimea in the Context of the Eastern European Middle and Early Upper Paleolithic 429

T*t-n 25-4
Chronology of the Middle Paleolithic and Early Upper Paleolithic of the Prut-Dniester river basins (shaded areas are
warm periods)
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Bugliv V ll
Yezupil, ilI
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There are a number ofother assemblages that appear
to be coeval with the solifucted part of the Gorohiv
soil (stadial + Amersfoort): Bugliv V layer II, Igrovitsa
I layer II, Yezupil layer II; Kolodiev depth n.S-r2.9
m, and Proniatin. Some of these locations produced
arcto-boreal species, such as reindeer, polar fox, and
lemming (Sytnyk zooo: r11, y73fi). Two of the four
available TL dates (Yezupil II and Proniatin) more or
less fit into the commonly accepted age of the Early
Pleniglacial Interstadials (Thble z5-4). Correlations
among these Dniester-Prut sites are tentative, however,
because of different geo-chronological schemes used
in the region. Sites in the upper Dniester, including
Bugliv V, Igrovitsa I, Yezupil, Kolodiev, and Proniatin,
were described by A. Bogutskij using his own Upper
Pleistocene systematics (Bogutskij et d. 1997). Sites
from the mid Dniester (Molodova) and Prut (Ripiceni-

Izvor and Mitoc Malul Galben), however, were
described using North European terms (Ivanova r98z'
1987; Piunescu r99); Damblon et aI. ry96; Damblon

ry97;Damblon and Haesaerts 1997).
There are. in addition, some basic differences in

the stradgraphic successions among sections in the
Prut, the Upper Dniester, and the Mid Dniester
Valleys. The Gorohiv soil complex, found in the
Upper Dniester and thought to date to the Last
Interglacial-Amersfoort interval, has no analogies in
the Mid Dniester and Prut areas. On the other hand,
there is no geological equivalent in the Prut and the
Upper Dniester to the ashy horizon (Moershoofd)

found in the Mid Dniester. The thick and monoto-
nous "lJpper Pleistocene loess" found in the Upper
Dniester has no analogies in either the Mid Dniester
or the Prut Valleys. Thus, in spite of the small size of
the Prut-Dniester region, there are no regional geo-
logical benchmarks present at these Upper Pleistocene
localities.

The continuation of the chronological and strati-
graphic sequence of the Upper Dniester is seen
at locations in the Mid Dniester and Prut valleys:
Ripiceni-Izvor, Molodova I, and Molodova V (Thble

zy-4). Based on geological and bio-suatigraphical
data, an Amersfoort/Brorup/Odderade age for the

"Mousterian" layers I and II from Ripiceni-Izvor was
proposed (Piunescu 1993). The proposed Moershoofcl
date for Ripiceni-Izvor Iayer III was based not only
on bio-stratigraphic evidence, but also on radiocarbon
dates (Thble z5-4).Takng into account that the com-
monly accepted age for the Moershooftl Interstadial
is beyond the limits of radiocarbon chronology, this
series of dates is more or less acceptable. Less suc-
cessful was an attempt to date the Middle Paleolithic
occupations at Molodova I and V by radiocarbon
(Table z5-4). At the same time, the chronological
position of the Molodova occupations was established
on the basis of extensive environmental studies

(Ivanova t982, 1987). The earliest Middle Paleolithic
occupations at Molodova correspond to the Brorup
Interstadial, while the end of Molodova Middle
Paleolithic sequence corresponds to the Moershooft
Interstadial.

In the Molodova sites, the relatively thick ashy layer
of the Moershoofd deposits, which has been found
at a number of other Mid Dniester localities, may
be considered a temporal and industrial benchmark.
This Moershoofd ashy layer is the upper stratigraphic
limit for the Middle Paleolithic occupations at the
Molodova sites, as well as the upper chronological
boundary for all of the Levallois-Mousterian assem-
blages in the whole Dniester-Prut region. That is, all
assemblages of this early Middle Paleolithic period (or

1" Period) in the Dniester-Prut region are Levallois-
Mousterian (Chernysh 1982, 1987; Piunescu 1993;
Spnyk zooo), with the exception of the Micoquian
at Yezupil layer II and Kolodiev depth o.t-r2.9 m
(Sytnyk zooo).

In sum, while there are only a few sites clearly
attributable to the Last Interglacial, they are found
throughout Eastern Europe.'W'ithout question, there
is an increase of known sites datable to the Early
Glacial and even more to the Early Pleniglacial. To
some extent, this may reflect differences in extant,
exposed geological sediments of different ages, but it
is likely to also reflect an increase in the number of
sites and, perhaps, some increase in Eastern European
population size. Even with relatively few sites, by the
Late Interglacial, there were two different archeologi-
cal industries/complexes present in Eastern Europe:
the Micoquian, which was widespread, and the
Levallois-Mousterian, which was limited to a single
occurrence in the Upper Dniester. Between the end of
the Last Interglacial and the end of the Moershoofd, a
third lithic industry the Blade Mousterian, appears in
the Donbass region.

THn 2 'D Pnnroo (Posr-MoERSHooFD

Sreorer  rHRoucH THE HENGELo
INrensreorer)

'Ilne 
2nd period correlates with the 

'Western 
European

'lViirm 
II through \7iirm II/III. It is relatively short,

compared with the previous period, from ca. ti,ooo Bp
ro l8,ooo nr,. In spite of the shorter duration, more in
situ sites are known from all regions, with the excep-
tion of the Donbass and the Lower Volga (Figure

z5-5). There are, as well, more absolute dates to aid in
interregional correlations. The Micoquian continues
in many areas during this period, while the Levallois-
Mousterian makes its initial appearance in the south.
There are no known Blade Mousterian assemblages
that date to this period.
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Figure z5-5-Sites of the 2nd Period of the Eastern European Middle Paleolithic.

Crimea

In Crimea, the 
'Western 

Crimean Mousterian (part
of the Levallois-Mousterian) appears during the 2'd
Period, while the Micoquian continues (Thble zl-r).
Assemblages dating to this period have been found at
Kabazi II levels IIA/I-II/8, Starosele levels r and prob-
ably z, Zaskalnaya V layers III and IV Chokurcha
I unit IV and Karabi Thmchin levels z, 3, 4 (Thble
zy-r). The'W'estern Crimean Mousterian always over-
lies Micoquian assemblages where they are found
stratified together. At the same time, some Micoquian
assemblages, as those from Zaskalnaya V layers III
and IV contain some typical 

'W'estern 
Crimean

Mousterian tools and cores, which has been inter-
preted as a mechanical mixture of \Testern Crimean
Mousterian (Levallois-Mousterian) and Micoquian
occupations (Chabai zoooa).

The small assemblage from Buran-Kaya III level
E, stratigraphically overlain by at least one Middle
Paleolithic assemblage (the Micoquian of Layer B) and
dating to some time before J6,ooo Bp, is a problem.
Its blade technology is clearly Upper Paleolithic but
the few tools recovered are non-diagnostic (Monigal,
Chapter a). If it were Upper Paleolithic, it would rep-
resent the earliest evidence for such in Crimea and, in
fact, in all of Eastern Europe.

Northern Caucasus

In the Northern Caucasus, there are three sites
that fall into the 2'd Period: Barakaevskaya layer

3, Monasheskaya level z-4, and Mezmaiskaya levels
zB-r through 3, all of which contain Micoquian
assemblages. Radiometric dates are only available
for Mezmaiskaya levels zB-4and I (Thble z5-z).The
dating of the other sites is based on the similariry of
their bio-stratigraphical sequences to the well-studied
sediments of Barakaevskaya Cave. These extensive
multidisciplinary studies suggest that the artifact-bear-
ing layer 3 of Barakaevskaya Cave dates to 

'Wiirm 
II

(Liubine, ed. ry94). Based on environmental similari-
ties, E. V. Belyaeva proposed that Barakaevskaya layer

3 and Monasheskaya layer z-4 were contemporaneous
and belong to oIS stage 3 (Belyaeva r999:7o, r5z, ry4).

The temporal interpretation of the Mezmaiskaya
sequence made by L. Golovanova and J. Hoffecker is
in disagreement with the radiometric dates and the
environmental studies of this location. The lowest
archeologically sterile layers, 5 and 4, belong to a period
of climatic warming. Forest-dwelling microfauna were
found in layer y and forest soil was identified in layer

4. Layer 3, with a radiocarbon date of >45,ooo Bp, con-
tains forest and alpine meadow rodents. The pollen
spectrum of layer zB-4 (dated rc 4o,66o + 16o sp) is

ffi
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dominated by grasses and bushes, while the arboreal
composition is poor and xerophytic. The upPermost
layers, zA and z, (ca. 36-1z,ooo rr') exhibit about
the same environmental conditions seen in layers zB-

4 and 3. That is, after the relatively mild conditions
of layers 5 and 4, there was a shift to a relatively cold
and arid environment in layers 3 through z. Thus, it
is not clear why Golovanova and Hoffecker suggested
layers 3 and zB-4 date to the interstadial conditions
of 

'Wi.irm 
I/II (Moershoofd) but, at the same time,

suggested that layer zB-4 could also be dated to
'Wiirm 

II (stadial) (Golovanova and Hoffecker zooo:

lZ). This last suggestion is more in agreement with
radiocarbon chronology and environmental studies.

Prut-Dniester

In the Prut-Dniester region a clear Micoquian
has been found at Ripiceni-Izvor layers [V to V
(Piunescu 1991), the temporal position of which
was established by bio-stratigraphical studies and
radiocarbon dates (Thble zS-4. Recendy, these
assemblages have been referred to as "Eastern

Micoquian" (Yevtushenko r998c, L99il.

In sum, the Micoquian is well represented during
the 2'd Period. The Levallois-Mousterian is pres-
ent only as the 

'S?'estern 
Crimean Mousterian in

Crimea, having disappeared from the Prut-Dniester
region. In addition, there is a hint of a very early
Upper Paleolithic in Crimea. There are no stratified
Middle Paleolithic sites in Northern Ukraine or in
the Polesye region, although there are two localities
with redeposited artifacts: Richta and Zitomirskaya
(Smirnov 1979; Kukharchuk 1989; Kukharchuk and
Mesiats r99r). The absence of Middle Paleolithic
materials from the Donbass, Lower Volga' and the
Mid Don regions, particularly during the stadial pre-
ceding Hengelo, may well reflect the extremely cold
and dry conditions that pertained in those areas.

Tnn 3*o Prnroo (Posr-HeNGELo STADIAL
THROUGH THE DENEKAMP INTERSTADIAL)

In absolute time, the 3'd Period ranges from ca.

38,ooo Bp unti l somewhat less than z8-z7,ooo
sp. It also includes a number of different Middle
Paleolithic and Early Upper Paleolithic industries:
Micoquian, Levallois-Mousterian, Gorodtsovskaya,
Spitsynskaya, Streletskaya, Aurignacian, and
Gravettian. These appear discontinuously in time
and space, with only Crimea and the Prut-Dniester
region showing continuous occupation from the
previous period through the 3'd Period (Table z5-r).
There appears to have been no occupation of the
Donbass-Azov region during this period (Figures

z5-6 and z5-7).

Crimea

In Crimea, this period is remarkable for an early
appearance of a clear Upper Paleolithic assem-
blage, coeval with 

'Western 
Crimean Mousterian

and Micoquian occupations. Upper Pdeolithic
assemblages are known from Buran-Kaya III level C
(stadial) and Siuren I units F, G, and H (Denekamp/

Arcy Intersradial) (Thble z5-r). Middle Paleolithic
assemblages that continued during the stadial and
Denekamp (Arcy) are known from Kabazi II levels
AlA-lIl7E, Zaskalnaya V layers I and II, Zaskalnaya
VI layers II-IIIA, Prolom I upper level, and Buran-
Kava III laver B. The coexistence of the Middle
and Upper'P"l.olithi. in Crimea is documented by
microfaunal and palynological studies, radiocarbon
chronology (Thble z1-r), and sratigraphy. At Buran-
Kaya III, an Early Upper Paleolithic assemblage from
level C underlies the Middle Paleolithic from layer B
(Monigal, Chapters r, y; Demidenko, Chapter 9). At
Siuren I, in units G and H, the Middle Paleolithic
artifacts recovered from numerous Aurignacian lwels
have been interpreted by Demidenko (zooo) as the
result of mechanical mixture of Middle Paleolithic
and Aurignacian occupations.

Northern Caucasus

In the Northern Caucasus. the Middle Paleolithic
occupation at Matuzka layer 4C (radiocarbon dated to
j4,zoo t r4r rr,) rook place within a high altitude for-
est environment. It is not clear why Golovanova and
Hoffecker (zooo) have ascribed this layer to'Wiirm
II/III (Hengelo). This interpretation contradicts the
radiocarbon date (Thble z5-z), and the environmental
definition "high altitude forest" does not help much
to establish a temporal position, because there is no
regional environmental framework for the Upper
Pleistocene of the Northern Caucasus. The compari-
son of the environmental characteristics identified in
Matuzka layer 4C with those of Mezmaiskaya and
Barakaevskaya is highly problematic because the lat-
ter is undated and because the three sites vary greatly
in their aldtude. The sites only contain Micoquian
assemblages. The radiocarbon dates for Mezmaiskaya
layers zA and z do ovedap with that from Matuzka
layer 4C (Thble z5-z),indicating that these three occu-
padons date to ca. 16-1z,ooo sv.

Mid Don
In the Mid Don region, assemblages belonging to
the 3'd Period have been found in numerous open-
air localities around the villages of Kostenki and
Borshchevo in the Don Valley. These assemblages all
belong to the Early Upper Paleolithic Streletskaya,
Spitsynskaya, Gorodrsovskaya, Aurignacian, and
Gravettian industries (Thbles z5-5, z5-6).

There are three benchmark geological events in
Kostenki-Borshchevo that are usually used in chrono-
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0 k m

Figure z5-6-Sites of the Early Stage of the 3'd (Transitional) Period of the Eastern European Paleolithic.

0 km 4OO

Figure z5-7-Sites of the Late Stage of the 3'd (Transitional) Period of the Eastern European Paleolithic.
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Tellg 25-5

Early Upper Paleolithic chronology of the Mid Don river valley: Kostenki Ancient Chronological Group

Site

[***"* 

' '"

{

| 
"**"* 

u

\Kostenki 
rz, I I I

{ " " ' : * ; ; "

[***"* 
r4, wb

{Kostenki 

rz,II

Industries

Streletskaya

Upper Paleolithic

Spitsynskaya

logical and stratigraphic studies: the Lower and Upper
Humic Beds and the layer of volcanic ash in between.
The Lower Humic Bed dates to J6-Jz,ooo nr', the vol-
canic ash layer to 18-11,ooo nl, and the Upper Humic
Bed to )2-z7,ooo nr, (Sinitsyn etd. ry97:27-29).The
archeological occupations from the Lower Humic Bed
have been combined into an "Ancient Chronological
Group," while those from the Upper Humic Bed have
been combined into a "Middle Chronological Group."
The Lower Humic Bed has been correlated with the
Hengelo Interstadial, while the Upper Humic Bed
with the Denekamp (Arcy) Interstadial (Rogachev

and Anikovich ry84:r66; Sinitsyn er il,. 1997:28). Such
correlations are not supported by palynological inves-
tigations, however, which show that both Humic Beds
refect harsh environmental conditions (Malyasova

and Spiridonova r98z). Sinitsyn has likewise noted
that there is no basis for correlating either of the
Humic Beds to warm interstadial conditions (Sinitsyn

er al,. ry97226).
The "Ancient Chronological Group" includes the

following assemblages: Kostenki r layer V Kostenki
6, Kostenki 8 layer IV Kostenki rr layer V Kostenki
rz layers II and III, Kostenki 14 layers IV IVa, and
IVb, and Kostenki ry layer II (Sinitsyn et aI. ry97: z7;
Sinitsyn zooo). There are no radiometric dates for
Kostenki 8 layer IV Kostenki rr layer V Kostenki rz

redeposited Lower
Humic Bed

l,ower Humic Bed

layer II. The artifacts and bones from Kostenki 6 were
in derived position (Rogachev and Anikovich r98zb:

9o) and its dates contradict the postulated age of the
"Ancient Chronological Group" (Thble zy-y, Figure
z5-8). Even more of a problem is the stratigraphy of
Kostenki rr layer V: the scant archeological material
of that layer was found in a silry level overlain by the
Upper Humic Bed and underlain by a thin humic lens
(Rogachw and Popov r98z: r3o). \7hile this silry level
is claimed to be of Lower Humic Bed age, it has not
been reported at other Kostenki sites and it is not clear
whether the thin humic lens underlying it is also part
of the Lower Humic Bed. In fact, the silry level may
be a local, stratigraphically intrusive deposit uithin
the Upper Humic Bed. The absence of absolute dating
for this sediment makes it impossible to know its real
age. On the other hand, the stratigraphic and chrono-
logical positions (Thble z5-) of Kostenki r layer

V Kostenki o layer III, Kostenki 14 layers IY IVa,
and IVb, and Kostenki 17 layer II appear to be well
grounded (Lazukov ry8z23; Sinitsyn et d,. ry97:Sr).

The assemblages from Kostenki r layer V and
Kostenki n layer III belong to the "Streletskaya cul-
rure," while that from Kostenki t7 layer II belongs to
the "spitsynskaya culture." Rogachev and Anikovich
(r98zc:r38) additionally include the Kostenki n layer
II assemblage as Spitsynskaya. If this is so, then the

Radiocarbon dates

tl lH-6247 >r88oo
llE-zo1o 27.J9to.j
I IE-1542 )o.r7!o. j7
GrA-5557 f2. j to.zz
GrA-5245 j4.9!o. j5

GrA-5245 17.9tz.8lz.r

I I4H-8o23 zr.r!o.z
lI4H-8572 jr.zto.5

IIzIH-8ozr >1r
GrA-5 5 5r g.z8+o.161 o.3 5
OxA-4rr6 27.46to.39
OxA-4rr7 27.7rto.4r
IIE-527r 27.4xj.j
l!lH-8o25 29.7!o.4
GrN-zzz77 11.28to.65 lo.6
GrA-r 3 lor 11.zto.5r I  o.48
GrLtlz97 34.5 5xo.6rl  o.56
??? 14.94to.Q1o.59
GrA-ro948 17.24xo.431 o.4
IIE-r416 12.78xo.1
GrN-ro5rz 1z.zxzlr.6
GrN-r2596 36.78xt.7 I  r .4

Stratigraphy

Lower Humic Bed
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Ttnn25-6
The Early Upper Paleolithic chronology of the Mid Don river valley: Kostenki Middle Chronological Group

{

t
t
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Indusnies

Aurignacian

Telmanskaya
(Gravettoiii)

Gorodtsovskaya/

Streletskaya

Gorodtsovskaya

Streletskaya

Gorodtsovskaya

Spitsynskaya ?

Sites

Kostenki r, III

Kostenki 8

Kostenki tz,l-Ia

Kostenki rz, I

Kostenki rz, Ia

Kostenki r4, II

Kostenki 14, II-II

Kostenki r4, III

Kostenki 16

Kostenki r7, I

Radiocarbon

Itr4H-4848 zo.9xr.6
l\4H-2942 >zz
ITIH-485o z4.j !r .J
ftr4H-6248 zj.4!o.4
tVlH-4852 z5.6to.r
lllH-49o2 25.7to.6
I lE454r 25.71xr.8
tl4IJ-4849 zj.9!2.2
GrN-zzz76 25.82+o.4
II, IH-4885 z6.zxr.5
GrN-r7rr7 12.6to.4
OxA-7o73 3z.6xt.t
AA-5 59o 18.o8x5.461 3.2

OxA-7to9 zJ.oz!o.32
IWH-7999 24.t lo.4t
GrN-ro5o9 27.7!0.45
TA-r54 zo.9to. j9
llY-ry49 24.42!0.3r
/IY-r8zr 29.o3+o.56
lltlH-89 21.6to.3
Itr4H-8or9 z4to.8
ll4H-8574 26.3xo.1
GrN-y 5 5z z8.5to.r4
)lE-t4z8a 28.7to.4
JIE-I4286 3o.24!o.4
l lE- r4z9s  3r . r t10 . r5
)lE-r4z8r 3r.9!o.z
GrN-7758 32.7!0.7
-IIE-r4oo r9.Jlo.z
the same in llY z5.o9to.3t
Itr4H-8o3o 25.6xo.4
)lY-59a 26.4to.66
llY-596 z8.zxo.7
GrN-r2598 28.18+o.zz
OxA-4rr5 28.58to.42
AA-4798 1445:ro.rz
GrN- ro5ro  15 .z6xo.z6
tl4H-79 144+o.46
GrN-zr8oz  3o .o8 to .59 lo .5  5
)lE-r43r 2t.rto.r t
)lE-527o 27.4!o.r
l\4H-8o13 26.8xo.6
Itr4H-8o3 r z8.z+o.5
tVlH-8o76 zr.rxo.6
ftr4H-8o74 z3xo.8
IWH-So75 24.3ro.5
GrN- ro5r r  26 .75xo.7

)lE-t41o 2r.72!0.57
Itr4H-8ozo zS.7lo.L5

Snatigraphy
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Figure z5'8-Distribution of radiocarbon dates (one
standard deviation) for the Kostenki Ancient and Middle
Chronological Groups.

Kostenki r2 sequence shows a stratigraphic correla-
tion between Streletskaya (layer III) and Spitsynskaya
(layer II) assemblages. Unfortunately, only a few
Upper Paleolithic artifacts have been recovered from
Kostenki 8 layer IV and Kostenki 14 layers IV, IVa, and
IVb and these have not been attributed to any particu-
lar "culture" (Sinitsyn 2ooo).

The Middle Chronological Group consists of fol-
lowing assemblages: Kostenki r layer III, Kostenki 5
layer III, Kostenki 8 layers II and III, Kostenki rr layer
IV Kostenki r2 layers I and Ia, Kostenki r4 layers II
and III, Kostenki 15, Kostenki 16, Kostenki 17 Iayer
I, and Borshchevo 1 and 4 (Sinitsyn et al. ry97: z8).
A number of these assemblages do not comfortably
fit the suatigraphic and chronological definidons of
the Middle Chronological Group (Figure z5).The
small, undated artifact assemblage of Kostenki rr layer
IV for instance, was found "in the base of brown silt
and humic lenses" (Rogachev and Popov r98z:r3o) and
its connection to the Upper Humic Bed is not clear.
Also undated and clearly redeposited are the artiftcts
from Kostenki 5 layer III (Rogachev and Anikovich
r98za:87). The correlation of the Upper Humic Bed
with the "middle part of the brotun loess-lihe silf' of the
Aurignacian occupation of Kostenki r layer III is ques-

tionable (Rogachw et al. r98z: 6z). According to G. I.
Lazukov (:'982l.4), layer IV but not layer III occurred
in the Upper Humic Bed at Kostenki r. Ten of 13
radiocarbon dates for Kostenki r layer III contradict
the assumed age of the Middle Chronological Group,
while 7 of 13 dates place the age of this assemblage at
ca.zt,ooo nr (Thble z5-6). Thus, taking into account
Lazukov's description of Kostenki r layer III's strati-
graphic position and the range ofradiocarbon dates, it
is likely that this assemblage post-dates the age of the
Middle Chronological Group. The dates for Kostenki
8 layer II, Kostenki rz layers I and Ia, Kostenki r4lay-
ers II and III also appear to be younger than assumed
age of the Middle Chronological Group (Thble zt-6).
The artifacts of Kostenki rt were found in the lower
part of Upper Humic Bed and in the underlying silt
(Rogachev and Sinitsyn ry826:l62). Thus, stratigraphi-
cally it was thought to be the oldest assemblage of the
Middle Chronological Group, bur this is contradicted
by the available radiocarbon dates (Thble z5-6). The
strarigraphic position of Kostenki 17 layer I, in the
upper part of the Upper Humic Bed, is likewise
contradicted by the dates (Thble z5-6). Unfortunately,
the information now available for Borshchevo 3 and

4, said to be of this period, does not permit any
judgments concerning their stratigraphy, chronol-
ory, or industrial attribution (Rogachev r98za, 19826;
Sinitsyn et al. ry97:28).

The large number of sites at Kostenki, the various
permutarions of the sedimentary sequences, the dif-
ferent "archeological cultures," and the large number
of often discordant radiocarbon dates, suggests that
additional work will modify the present Middle
Chronological Group, both as to the number of sites
and their chronology.

Prut-Dniester

In the Prut-Dniester region, the 3'd period saw the
continuation of the Micoquian at Ripiceni-Izvor
during the stadial preceding Denekamp (A.cy)
(Table z5-4).'[he Upper Paleolithic appears during
the Deneka-p (AtW) Interstadial: Aurignacian and
Gravettian from Mitoc Malul Galben and Molodova
V layers 8-ro (Thble z5-4). In the lower part of Mitoc
sequence (cycles 13 to 8), incipient soils are related to
brief warm periods, while in the upper part of the
sequence (cycles 7-r), they are mostly tundra-gley and
associated with permafrost (Damblon and Haesaerts
1997:266) . The three Aurignacian occupations at Mitoc
Malul Galben were in the lower cycles rz-8, and date
to between n-27. The four Gravettian occupations in
the upper qcles 7-z date to between 27 to zj,ooo Bp
(Damblon and Haesaerts 1997:266). There are more
than 6o radiocarbon dates from the 14 m ofdeposits
at Mitoc Malul Galben, and their interpretation in
connecrion with the stratigraphic and lithic analyses
has resulted in some confusion (Damblon et aJ,. ry96;
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Damblon and Haesaer:s 1997; Otte t997). Borziac and
Kulakovskaya ft998:5), for example, have proposed
an earlier date for the Gravettian sedimentary cycles
of z9-z5,ooo np, based on some technological and

rypological similarities berx'een the Mitoc Gravettian
of sedimentary cycle 7 and Molodova V layers 9 and
8. The dates for the lower part of the Gravettian
sequence (cycle 7b) permits either interpretation. At
the same rime, the radiocarbon dates for Molodova V
have sufficiently large standard deviations (Thble zl-+)
that they might be interpreted as younger than z9,ooo
np. Furthermore, the sedimentary cycles containing
Gravettian assemblages are of tundra-gley type, which
is associated with permafrost (Damblon et al,. ry96).
It is unlikely that this kind of sediment formed about
z9,ooo nn during interstadial conditions.

In sum, during the 3td Period, there were a great
number of sites in most of the regions of Eastern
Europe representing a diverse set of lithic industries.
Despite the fact that many more dates are available for
this period than there were for the previous periods,
as well as many stradgraphically sound sites, the exact
chronology and interaction, if any, benveen these
Late Middle Paleolithic and Early Upper Paleolithic
peoples is still very much unanswerable. There are,
furthermore, a number of other sites and speci6c,
localized "cultures" that have been purported to
belong to the 3'd Period. They will be given a brief
mention here because so many are widely cited, but all
are, to the aurhors, without solid foundation.

The attribution of the Northern Caucasus assem-
blage of Mezmaiskaya layer rC to the Levantine
Ahmarian (Golovanova zooo;r75), as well as its chron-
ological position (ca.3z,ooo Bp), are very curious. This
assemblage contains numerous backed bladelets and
micro-blades that are not like those of the Levantine
Ahmarian (Gilead r98r; Marks r98r; Coinman 1998).
Also, in spite of a noted depositional break between
the lowermost Middle Paleolithic Iayer z and the

"Ahmariari' layer rC, the radiocarbon dates are identi-
cal: 1z,z1o + 74o Bp and 1z,oro + 25o Bp (Golovanova

zooo:166, r7z).
The open-air site of Sungiq situated on the north-

western tributary of the Volga, is often cited as an
example of a Late Streletskaya occupation or even as
a specific "sungirian" industry. The primary faking
was based on "prismatic" blade cores. The toolkit con-
sists of bifacial Streletskaya-type poin$, "Mousterian

forms," endscrapers, burins, and backed bladelets.
Bone artifacts and adornments are numerous and
variable (Bader 1978). Rogachev and Anikovich
(1984: r8o) noted, however, the absence of character-
istic Streletskaya endscrapers and that the abundant
burins and backed bladelets are uncommon in the
Streletskaya, as was blade core reduction, bone arti-
facts, and adornments. On the other hand, all of

these are characteristic of the Gravettian. The single
"cultural layer" at Sungir was significantly disturbed
by frost action and solifuction and radiocarbon
dates have a considerable range: from r9,79o t 8oo
to 2t,too f 2oo Bp (Svezhentsev r9y).-Ihe Sungirian
burials were recently directly dated to 2)-z4,ooo Bp
(Pettitt and Bader zooo). Thus, it is most likely that
the "Sungirian" contains a mixture of Streletskaya and
Gravettian assemblages and should not be considered
culturally homogeneous.

The Brynzeny "culture" from the Dniester-Prut
region is both chronologically and rypologicaily
suspect. It is often used as an example of "Szeletian
infuence" in the Moldova area (e.g., Chirica and
Borziac r996t67). At the same time, the oldest date
for this "culrure" is only z6,oao + 3oo Bp (OxA-4rzz)
obtained from Brynzeny, Iayer 3. That date is too
younB to relate to the Szeletian in Central Europe
but is consistent with local Gravettian dates. The co-
occurrence of bifacial bi-convex leaf points, bifacial
plano-convex scrapers, and thick endscrapers, along
with backed bladelets and micro-blades is most par-
simoniously explained as a mechanical mixture of
Micoquian, Szeletian, Aurignacian, and Gravettian
materials. This "Szeletian" appears to be the eastern-
mosr known at this time, and the Central European
Szeletian seems to have had a little infuence on
Eastern European developments.

There is little information about the stratigraphy
and chronolory at Kulichivka in the Polesye region
(Savich ry75), which is reported to contain both
Bohunician (Demidenko and Usik ry93a, r991b) and
Gravettian assemblages. The date 3r,ooo rl, without
lab number, is often cited for the Bohunician level,
but appears to be too young for this kind of assem-
blage. Information about the rypological structure of
the Kulichivka assemblages is not available. Likewise,
although they are frequently cited, the stratigraphi-
cal sequences and typological characteristics of such

"transitional" assemblages as Zhornov (Polesye) and
Mira (Mid Dnieper) are known only from prelimi-
nary publications (Piasetski r99r, r99z; Stepanchuk
et al. 1998).

The cultural attribution to the 
'Aurignacian-related

Prut culture" of assemblages at Gordineshti, Korpach
Mys, Korpachi layer 4, and Ripiceni-Izvor layers ra, rb,
za, andzb is highly questionable (Borziac and Chetraru

ry96).'I}'e only available date, from Korpachi layer 4,
is z5,z5o+3ooo Bp (GrN-qZl8). The Aurignacian ele-
ments in Ripiceni-Izvor are few (Aurignacian index =

1.29), its Gravettian diagnostics are dubious, and half
of the tool assemblage consists of notches and denticu-
lates (Piune scu r991.r17-ry8).

The longest and most detailed chronological and
stratigraphic sequences are found in Crimea and the
Prut-Dniester Basins (Thbles z5-r and zy-4). Both
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regions include all periods of the Middle and Early
Upper Paleolithic known in Eastern Europe. The main
difference between the Crimean and the Prut-Dniester
sequences is that a more complex Early Upper
Paleolithic succession is present in the Prut-Dniester,
while a richer and more detailed Middle Paleolithic
sequence is found in Crimea. Both the Donbass-Azov
(Thble 41) and Lower Volga Middle Paleolithic
sequ€nces are limited to the l't Period, while there
are no reliably dated locations of this period in rhe
Northern Caucasus, at all. More or less well dated
Northern Caucasus assemblages belong to the 2'd and

3'd Periods (Thble zy-z). Middle Paleolithic occupa-
tions in the Mid Don Valley are datable to either the
1st o, 2nd Periods, while the 3'd Period is represented
by an incredible variety of Early Upper Paleolithic
assemblages (Thbles z5-5 and z5-6). At the same time,
Middle Paleolithic assemblages belonging to the 3'd
Period are also found in the Mid Don Valley, but are
absent in adjacent regions.

If the chronological borders of the lst and 2nd
Periods do not have many problems, mainly due to
the relatively small number of available radiomet-
ric dares, the chronological limits of the 3'd Period
(Tiansitional) are less secure. The chronology of this
period was defined on the basis of radiocarbon dates
for the oldest Early Upper Paleolithic occurrences in

the Mid Don Basin, on the one hand, and by the lat-
est Middle Paleolithic assemblages in Crimea, on rhe
other.

The radiocarbon chronology of the 3'd Period in
Crimea is supported by bio-stratigraphic studies. It
is chronologically limited to the stadial preceding the
Deneka"mp (Atqy) Interstadial and the Denekamp
(Arcy) itself, It is probably most reasonable to sug-
gest a Jo,ooo ep border beween the assemblages of
the Ancient and Middle Chronological Groups of
the Kostenki-Borshchevo Early Upper Paleolithic.
The distribution of radiocarbon dates for these sites
at one srandard deviation shows that the majoriry
of dates for the Middle Chronological Group are
younger rhan 3o,ooo sp, while almost all dates for the
Ancient Chronologicd Groups are older than 3o,ooo
nr' (Figure z5-8). In archeological terms, a 3o,ooo Bp
chronological border would correspond to the appear-
ance of the Gorodtsovskaya in the Mid Don region.
Also, after lo,ooo Bp, there is evidence for Aurignacian
occupations in Crimea and Gravettian ones in the
Prut-Dniester Basins. Thus, the chronological limits
of the 3'd Period should be 38,ooo to z8lz7,ooo rv.
'W'ithin 

these limits, it is possible to propose two
temporal divisions: an early stage from 38,ooo Bp
to 3o,ooo sp and a late stage from 3o,ooo sp to z8l
27,ooo nr, (Figure z5-r8).

Archeological Variability

As in 
'W'estern 

Europe, there is a considerable vari-
ety of both Middle and Upper Paleolithic industries

defined for Eastern Europe. The Eastern European
Middle Pdeolithic may be viewed as including, at
least, three quite distinct archeological groups, dis-
tinguished by technological and/or rypological
characteristics: the Micoquian, Levallois-Mousterian,
and the Blade Mousterian (Chabai zoo3). The Early
Upper Paleolithic has even a larger number of differ-
ently named groups: the Streletskaya, Spitsynskaya,
Gorodtsovskaya, Aurignacian, and the Early
Gravettian, as well as at least two, unnamed Early

Upper Paleolithic assemblages.
Not all named entities are comparable. The Eastern

Micoquian, for instance, is known from many sites,
spanning considerable time and space and might
well be considered a complex. 

'When 
grouped with

the Micoquian from Central Europe, both its geo-
graphic range and its technological and rypological
variabiliry increase markedly so, together, the Central
and Eastern Micoquian (the Micoquian, sensu lat)
might well be considered a technocomplex. On the
other end of the spectrum, there is the Spitsynskaya,
consisting oe at most, rwo assemblages clustered at a
single locus, and dating to a very brief interval. At best,

the Spimynskaya might be considered an industry but
one that is more hypothetical than documented.

Trre EesrBRN MrcoeulAN CoMPLEx

For a Iong time, the Central European Micoquian was
viewed as the standard for rypological and chrono-
Iogical definitions of the Eastern European Micoquian
(Gladilin 1985; Yewushenko 1999). Yet, investigations
in Bavaria, the PrAdnik Valley, and the Brno district
demonstrated that the typological structure of the
Central European Micoquian itself was very com-
plex in each area and in Cenral Europe, as a whole
(Kozlowski and Kozlowsfu rglz; Valoch 1988; Richter
rg97, rg99; Conard and Fischer zooo). In spite of that
internal variability, research also shows rypological
and technological similarities among some Eastern
and Central European Micoquian assemblages
(Kozlowski and Kozlowsh tSZ). Symmetric and
asymmetric plano-convex bifacial tools (Figure 2S-9: r-

4, 7, S) were recognized as a shared characteristic of the
Micoquian in every area (Bosinski ry67; Chmielewski
1969; Kulakovskaya r99o; Kulakovskaya et al. 1993;
Yewushenko r998c; Burdukiewicz zooo). In fact, the
presence of these bifacial plano-convex tools and the
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specific method of their manufacture became the
diagnostic criterion that differentiates the Micoquian
from other Central and Eastern European Middle and
Early Upper Paleolithic industries.

'Within 
the Eastern European Micoquian technol-

ogy and its ever-present, shared plano-convex method
of bifacial tool production and its paucity of purpose-
ful blade production, there is significant variability in

rypologicd structure (the proportional occurrences of
different tool groups). Sometimes these typological
differences seem to overwhelm the similarities. For
instance, the rypological structures of Ripiceni Izvor
and Barakawskaya are very different, as are those
of Antonovka I and Gubs shelter #r. As isolated
occurrences, these differences were even considered
sufficient to place the assemblages into different "cul-

tures." Yet, when viewed as part of the known, rather
limited, variability of most Eastern Micoquian assem-
blages, they can be seen as merely the extremes within
a cluster of varying typological structures. There are
now a significant number of dated and published
Crimean Micoquian assemblages, and they are used
here to de6ne chronological, technological, and rypo-
logical variability found in the Eastern Micoquian of
the Northern Caucasus, Lower Volga, Donbass-Azov,
and Prut-Dniester regions.

Crimea

The Crimean Micoquian apparendy fails to exhibit
any rypological or technological changes during the
roo,ooo years of its existence. Both chronologically
early and late Micoquian assemblages are character-
ized 6y a dominance of the plano-convex method of
bifacial tool production within the bifacial reduction,
as well as fake blank oroduction based on the reduc-
tion ofcores without supplementary striking platforms
or volumetric faking surfaces (Chabai ry98d, in press).
'!V'hen 

blades occur, they are only the unintentional
results of invasive reduction of the convex surfaces of
plano-convex tools.

Differing ratios of simple (transverse, simple, and
double scrapers), convergent (points and convergent
scrapers), and bifacial tools (all types ofbifacial tools)
have been used to subdivide the Crimean Micoquian
into three facies: Ak-Kaya, Starosele, and Kiik-Koba
(Chabai and Marks 1998; Chabai et al. 1998). These
facies are thought to refect different patterns of eco-
nomic activities and different adaptations to varying
raw material availabiliry (Chabai et aJ,. ry95; Marfts
and Chabai zoor). The proportional variation in bifa-
cial tools, relative to simple and converging tools, is
truly marked, from very low ro over one-third (Table

25-7).
Bifacial scrapers and points (Figure z5-9: r, 4, 8)

have a variery of shapes, most often semi- and sub-leaf
and semi- and sub-crescent. Backed bifacial scrap-
ers, resembling Prondnik and Klausennische rypes

occur mainly in the Ak-Kaya facies but occur in other
facies, as well. The semi-leaf,, sublea€, semi-crescenr,
sub-crescent, semi- trapezoidal, and sub-trapezoidal
shapes (Figure 2j-9: 6) are dominant among points
and convergent scrapers. Unifacial tools often have
different kinds of ventral thinning that, while not
truly bifacial, adds to the already marked tendency for
modification of both blank faces.

Northern Caucasus

The core reduction strategy of Northern Caucasus
assemblages is based on the use of parallel multi-plat-
form, unsystematic, and radial cores (Belyaeva r999i
Golovanova and Hoffecker zooo). The disdnctive fea-
tures of the Micoquian assemblages, said to separate
them from the other Middle Paleolithic industries of
the Caucasus, are bifacial triangular and leaf-shaped
points (Figure zj-9t 7), bifacial scrapers, and "knives,"

resembling Bockstein, Klausennische, and Sukhaya
Mechetka types (Golovanova and Hoffecker zooo:

38).
Bifacial tools vary from as low as r% (Barakaevskaya

and Monasheskaya) to a high of only rz.6 o/o

(Mezmaiskaya layer 3), convergent tools vary from r4o/o
to J)o/o, and simple tools from t6o/o to 45olo. Different
trapezoid (Figure zj-9t j) and crescent shapes occur
among convergent scrapers. Only in Matuzka layer

4B-C do convergent tools outnumber simple tools.
Thus, most Northern Caucasus Micoquian assem-
blages are characterizedby low proportions of bifacial
tools relative to simple and convergent tools. On this
basis, the proposed rypologicai similarity of some
Northern Caucasus assemblages specifically with
Prolom I (Liubine 199416r), or with the Kiik-Koba
facies, as a whole (Golovanova and Hoffecker 2ooo:

47), is without foundation. Rather, the Northern
Caucasus Micoquian assemblages of Mezmaiskaya
layers z-zA, zB-4, and 3, Barakaevskaya, and Gubs
Shelter # r, among others, can be linked with the
Crimean Micoquian of Staroselian facies (Thble zl-8).

Donbass-Azou
The Micoquian of the Donbass-Azov region is known
from Antonovka I and II, Belokuzminovka level r,
Cherkasskoe, Nosovo I, and, probably, Rozhok I. The
most typical assemblages were found at Antonovka I
and II (Gladilin 1976).

The core reduction strategy at both Antonovka sites
was based on the reduction of parallel and muld-plat-
form cores. Bifacial tools range from zro/o to 24o/o of all
tools (Gladilin ry76:89) and most were made on flakes
and called "semi-bifacial" by Gladilin.

Simple tools dominate the tool assemblage. Points
are very rare and convergent scrapers include a variery
of crescent, triangular, trapezoidal, and leaf shapes
(Gladilin ry76:7v76). Different kinds of ventral thin-
ning were used in convergent scraper manufacture and
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Figure z5-g-Easrern European Micoquian bifacial leaf-shaped points and scrapers (t-+, z, 8) and sub-trapezoidal scrapers (5,
d) from Zaskalnaya V layer lll (r, q); Antonovka | (z); Ripiceni-lzvot Mousterian layer lV (:); Mezmaiskaya layer zA-z (5); Buran-
Kaya f ll fayer B (6); Barakayevskaya (z); and Kabazi ll level lll/z (a) (after Kolosov rg8+; Gladilin oz6;Chabai r998b; Golovanova
and Hoffecker zooo).
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Testg 25-7
Facies of the Crimean Micoquian: ratios of simple, convergent, and bifacial tools

Ak-Kaya

Simplz

47.9
3 r ' 4
J7 .8
30.3
z8.z

5  r . 3

47.3
t 8 . t
49.9
46.r
41.7
5 J . 9
5 7 . 5

48.J
J7 .9
3  3 . J
41.6
19.9
46.9
48.6
44.3
48. r
44.6

t -  I

10.9
27 .5

37 .o

I8 .o

Chokurcha I, IV-I
Kabazi II, V-VI
7-askalnayaYl,II
Chokurcha I, IV-M
ZxkalnayaY,Y
Kabazi II, III
Chokurcha I, IV
Sery-Kaya, 1977
Zaskalnaya V, II
Zaskalnaya V, III
Zaskalnaya Y \{I
Zaskalnaya VI, III
Chokurcha I, IV-O

Prolom II, III
Zaskalnaya \fl, V
Zaskalnaya V, I
Prolom II, II
Zxkal,nayaY,TY
Zaskalnaya \4, [V
Prolom II, IV
Starosele, r
Kabazi V C
Kabazi V D

Prolom I, lower layer
Prolom I, upper layer
Kiik-Koba, upper layer
Buran-Kaya III, 7-8
Buran-Kaya III, B

Conuergent Bifacial

16 .7  3 i .4
25.5 43.r
)2 . r  JO. r
)9 .4  Jo .3
42. )  29 .5
z o . 5  z 8 . z
2  t .8  26 .9
r  j . J  26 .6
z6 .z  23 .9

30.4  23 .5

3  5 .4  22 .9
z6.t zo.o
27.5  r  t  .o

Starosele

Kiik-Koba

rejuvenation. The shapes of bifacial rools (Figure z5-9:
z) are about the same as for convergent scrapers. Tools
resembling Bockstein and Klausennische knives were
defined among the bifacial tools (Gladilin ry767).

On awhole, theAntonovka I and II assemblages are
characterized by the dominance of simple tools $5.9olo
to foolo), very high proporrions of bifacial tools (11.7o/o
to 28.7 o/o), and moderate proportions of convergent
tools (Jo.Jolo to zr.8o/o). This rypological structure dif-
fers from that of the Northern Caucasus and Lower
Volga Micoquian but falls with the range of the Ak-
Kaya facies of the Crimean Micoquian (Thble z5-8).

There are a few other Donbass-Azov sites that appear
to be Micoquian, but their tool samples are poor and
the reports preliminary, preventing their placement
within the three Crimean facies. At Belokuzminovka
Iayer r, about zoo artifacts were recovered but fewwere
retouched. The toolkit consists of tranwerse scrapers,
one "asymmetric" point, denticulates, as well as bifa-
cial crescent and ovoid scrapers (Kolesnik rggJtrzt).
The tools found in Nosovo I include simple, diagonal,
and dejeti scrapers, "crescent-shaped knives," bifacia.l

r 6 . g
r 4  -

|  5 . 9
r  , . 8
r2.4
ro.6

7 . r
r 2 . 3
r  1 . 3
f ) 1

r 8 . r
r3 .7
16.  j
I  I . I

r  o .8

backed knives, and triangular scrapers (Schelinskij
r999:r23, 126-127).

LouterWlga

The most representative Micoquian assemblage in
the Lower Volga Valley is from the open-air site of
Sukhaya Mechetka. The core reduction srrategies are
based on the reduction of radial and "multi-platform
parallel" cores. Bifacial tools account for 9oh of the
retouched tools, and all of them are plano-convex
(Kuznetsova 1985:8-ro).

The toolkit is dominated by unifacial simple lateral
scrapers and tranwerse, diagonal, and double scrapers
are common. There are symmetric and asymmetric
points, many semi-trapezoidal scrapers, and the bifacial
tools are mainly leaf-shaped and crescenr. Kuznersova
(r9Sy:ro) also noted the presence of backed bifacial
tools, typologically close to Klausennische knives.

The proportional occurrences of rhe three tool
groups (convergent tools ca. 360lo, simple rools ca.

48o/o, and bifacial tools ca. 16ozo) links the Sukhaya
Mechetka assemblage to the Staroselian facies of the

34.8
45.4
50.7
42.6
47.7
42.4
44.3
43.4
?8.9
42. r

54 . r
t 5 . J
j 6 . z

5  r . 9

> L . L
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Tesrl25-8
Disrribution of Eastern European Micoquian assemblages according to ratios of bifacial, simple, and convergent tools

High amount of bifucial toob;

simple dominating the

contergent toob

Sary Kaya, 1977
Ripiceni-Izvor, M V

High-mid amount of btfactal

tools; simplz dominating tbe

conuergent took

ZaskalnayaYT,Il
Kabazi II, III
Chokurcha I, W
Antonovka I
Antonovka II

Crimean Micoquian, as well as being very similar
to Mezmaiskaya layers zB-4 and 3 in the Northern
Caucasus (Thble zl-8).

The Cheluskinets II assemblage was called
Micoquian based on a single bifacial tool found in
the scree near the site profile (Kuznetsova and Sergin
r999trq).'S7-hile it may be related to the archeo-
Iogical layer, additional data are required before any
judgment can be made about this site's industrial
status.

Prut-Dniester

The most representative Micoquian assemblages in
the Prut-Dniester region are from Ripiceni-Izvor
Mousterian layers IV and V. The core reduction
strategy was based on the reduction of parallel and
unsystematic cores. A few Levallois tortoise cores
were also reoorted. The bifacial tools in the assem-
blages *.t. pl"tto-convex.

The layer IV tool assemblage is dominated by sim-
ple scrapers, including some with "bifacial retouch,"
as well as denticulates, notches, and bifacial leaf-
shaped points. In Layer V, simple scrapers also
are most numerous, followed by denticulates and
notches, while "scrapers with bifacial retouch" and
bifacial leaf-points are rare (Piunescu 199392, rr8).
Convergent scrapers, including dijeti scrapers, are
not numerous. The bifacial leaf-points are both sym-
metric and asymmetric (Figure zj-9i 3) (Piunescu

r991:ro7), and most bifacial scrapers are triangular
and ovoid. In addition, there were backed bifacial
tools, referred to as Prondniks (Paunescu r99)ir4,
rz6). Piunescu provided several values ofbifacial tool
indices (Paunescu 1993:9), rzo), but the percentage
of bifacial tools, in our terms, approaches zoolo.

Thus, the assemblages from fupiceni-Izvor
Mousterian layers IV and V are characterized by a

Low amount of bifacial tools;

simph dominating or equal to

conuergent tools

Prolom II, IV
ZaskalnayaVI, W
Chokurcha I, IV-O
Mezmaiskaya, z-zA
Barakaevskaya
Gubs shelter #r

Prolom II, II
Prolom II, III
Mezmaiskaya, zB-4
Mezmaiskaya,3

relatively high percentage of bifacial tools (among

all scrapers, points, and bifacial tools). One of the
closest analogies to this Micoquian might be the
assemblage found in ry77 at the Crimean Micoquian
Ak-Kaya facies site of Sary-Kaya (Thble z5-8).

It is also most likely that the few bifacial plano-
convex tools found in the small artifact collections
from Ripiceni-Izvor Mousterian layer VI, Kolodiev
(depth rz.j-rz.9 m), and Yezupil layer II belong to
the Eastern Micoquian complex (Piunescu 1993:
rz6-4o; Sytnyk et al. ry96:9o-9r; Sytnyk zooo336),
but to which facies is unknowable.

Micoquian Variability
In sum, the Eastern European Micoquian is
technologically homogeneous but rypologically pro-
portionately variable (Figure z5-).The raw material
exploitation technologies of all assemblages are based
on both non-Levallois fake core reduction and the
plano-convex method of bifacial tool production.
All the known facies-defined by proportional varia-
tions in toolkits-are found in Crimea, where the
Iargest number of Micoquian occupations are known
and extensively published (Thble zy-8). It is most
likely that the toolkit varieties of Micoquian assem-
blages in other regions refect the same economic
status of settlements and differential availabiliry of
raw material, just as they do in Crimea. The facies of
the Eastern Micoquian in Crimea exhibit more rypo-
logical variabiliry than in all other Eastern European
Micoquian assemblages combined. For instance,
there is no analogy to the rypological structure of
the Kiik-Koba facies in any assemblage outside of
Crimea. This might well reflect the unique combi-
nation ofnatural and anthropological events on the
peninsula that were responsible for the development
of the Kiik-Koba facies (Chabai ry99a:7r-7).

Mid-Low amount of bifacial
took; simpb dominating the
conuergent tools

Sukhaya Mechetka
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Tnr LnvarLors-MousrERrAN INousrny

The Levallois-Mousterian is found in two regions: in
Crimea and the Prut-Dniester Basins. Assemblages
with a pronounced Levallois component in Crimea
were called "'W'estern Crimean Mousterian," while in
the Prut-Dniester region they were called "Molodova
Mousterian Culture" (Chabai zooob; Sytnyk zooo).
For both regions, the common technological and typo-
logical characteristics of these Lwallois-Mousterian
assemblages are: a combination of Levallois tortoise
and uni- and bidirectional blade technologies; a
dominance of simple scrapers and a relative rarity of
convergent scrapers, denticulates, and notches; and the
use offat, non-invasive scalar retouch (Figure z5-ro).
During core reduction, supplementary platforms and
main platform(s) preparation were widely used. There
is no evidence for any bifacial tool technolory (bicon-
vex or plano-convex) in the Levallois-Mousterian in

Eastern Europe. The most sdient difference between
the Eastern European Levallois-Mousterian and
Micoquian lies in the fundamentally dissimilar tech-
nologies used for blank and tool production.

Crimea
There are two chronological stages seen in the Vestern
Crimean Mousterian (Chabai r998b, r998c, zooob).
The eady stage is found at Shaitan-Koba upper level
and Kabazi II level IIA"/z through IIl7.'Ihe late one
occurs in Kabazi II levels II/6 through A1A. The tech-
nological difference between these stages lies in the
use of Levallois and/or blade technologies. During the
early stage, both technologies were used. The Levallois
technolory utilized tortoise cores, and unidirectional
and bidirectional parallel cores were used for blade
production. In the early W'estern Crimean Mousterian,
these blade cores have supplementary platforms and
faceted sriking platforms. Some volumetric blade

Figure z5-ro-Eastern European Levallois-Mousterian semi-leaf (1, 3) and semi-crescent (z) points, convex scrapers (+, s, e),
straight scraper (9), double straight scraper (6), retouched piece (7). Tools made on Levallois blanks (2, +,6) and on enldvements
ll (s, t). Kabazi ll level llls b, t, c, s,7); Molodova I layer 4 (2, e , e, q) (after Chabai De8b, ee8c; Chernysh r98z).
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cores were also found in the eady stage. There is no
Levallois technology used in the late'Western Crimean
Mousterian; blank production was limited to the use
of parallel blade cores, some ofwhich are conceptually
volumetric. The technological differences between the
early and late stages are refected by the proportions
of blades and faceted platforms. In the early stage,
the average blade index is 19 and the average faceting
indices are IFs = 5z and IFI = 69. In the late stage, the
blade index rises sharply to 35, while the faceting indi-
ces drop to 37 and 58, respectively.

In spite of these technological differences, the

rypological structure of the toolkits is almost identi-
cal. In both stages, simple lateral scrapers (Figure

zj-rot 4,5) account for between jjo/o and /oo/o of all
tools, while convergent scrapers are rare. Points vary
from r4o/o to zjo/o but, unlike in the Micoquian, most
are distal and lateral, although some sub-triangular,
semi-crescent, and semi-leaf points (Figure zj-ro: r,
z) occur. Denticulates and notches nwer exceed r5olo
of the toolkits. More than one-half of the tools are
on either blades or elongated Levallois blanLs (Figure

zj-roi 2, 4, j, Z). Usually, tools have non-invasive, fat
scalar retouch. In spite of the marked elongation of
the tools, Upper Paleolithic types are very rare and in
most assemblages are not present, at all.

Prut-Dniester

The Levallois-Mousterian of the Prut-Dniester region
is found in the following assemblages: Yezupil layer
III, Proniatin, Ripiceni-Izvor layers I-III, Molodova
I layers I-IV Molodova V layers rr-rz, Bugliv V layer
II, and Igrovitsa I layer II (Chernysh ry69 1982, t987l'
Piunescu 1993; Sytnyk zooo).

Differences do occur among assemblages in the
proportion of core types and the percentage of
blades produced. The cores at Yezupil layer III are
mainly uni- and bidirectional (Sytnyk zooo:254),
while Levallois tortoise cores are most pronounced at
Proniatin, Molodova I layers I-IV Molodova V lay-
ers rr-r2, and Ripiceni-Izvor layers I-III. In fact, the
oldest assemblage, Yezupil layer III, has the highest
blade component: Ilam = 25. Blade indices for other
assemblages range from about r3 to 15, and rarely
exceed zo. All of the Levallois-Mousterian assem-
blages, except Ripiceni Izvor layers I-III, have high
faceting indices (IFs = 45-55, IFI = 6o-Zo). In spite of
the pronounced Levallois element in core and blank
production, platform preparation at Ripiceni-Izvor
layers I-III is relatively low (IFs z8-4o,IFl = 3r-44). It
is likely that these variations within a shared technol-
ogy refect minor differences in raw material economy
brought about by distance from raw materials, raw
material packaging, and the intensity and duration of
occuPations.

The toolkits of these assemblages are dominated by
simple lateral scrapers (Figure z5-ro 8,9), with points,

mainly sub-triangular and semi-leaf (Figure z5-ro: j),
varying from 5o/o to zoo/o. There are a few Levallois
points, scrapers made on Levallois blanks are common
(Figure z5-rol 6), while denticulates and notches are
rare. "lJpper Paleolithic" tool rypes are uncommon.
Almost all tools have non-invasive. fat scalar retouch
(Figure zj-roi j, 6, 8, il.

Leuallo is-Mousteri an Varia b i lity
It is possible to divide the Eastern European Levallois-
Mousterian into two groups, one of which has only
rare blade production and the other where blade tech-
nology is very dweloped. These groupings, however,
seemingly have no chronological significance. At least,
the earliest Levallois-Mousterian assemblage from
Yezupil layer III has about the same level of blade tech-
nology as the assemblages of the late'Western Crimean
Mousterian, despite their ca. roo,ooo-year time dif-
ference. Thus, it appears that blade technolory in the
Levallois-Mousterian has no evolutionary significance.
Most likely, the degree to which blade technology was
used was an adaptation to different economic and
environmental conditions.

TrrB BreoB MoustnRrer.t

Blade Mousterian assemblages are found only during
the l't Period in the Don River Basin and its tributary
the Swersky Donets Basin. The Blade Mousterian
is found in the following sites: Kurdumovka,
Belokuzminovka layers z and 3, Zvanovka, and
Shlyakh (Kolesnik r99), r994a, r99t; Nehoroshev
1996; Nehoroshw and Vishnyatslcy zooo).

The core reduction strategy in the Blade Mousterian
is based solely on unidirectional and bidirectional
volumetric cores (Figure z5-rr: 6, Z), on which
supplementary platforms and faceted platforms are
uncommon. Blades (Figure zj-rr: Fj,8) account for
2oo/o to loo/o of all blanks, while blanls with faceted
platforms are uncommon: IFs - z2-4o, IFI = 4o-6o.
According to Kolesnik (zooo:78), the core reduction
strategy was based on that described for Rocourt
(Otte et aJ,. ry9o). On the other hand, according to
Nehoroshev and Vishnyatsky (zooo:265), the core
reduction strategy is very close to that described for
Roc-de-Combe layer 8 by (Pelegrin r99o). In any case,
both the Rocourt and Roc-de-Combe methods are
very different from the early and late'Western Crimean
Mousterian blade technology, as described above.

Toolkits include points (Figure z5-v: r3), simple
(Figure z5-l: g, n) and double scrapers, denticulates,
and notches. Convergent scrapers are rare. The most
characteristic tool woe is the truncated-faceted and
bi-truncated-faceted piece (Kolesnik r994b), which
was widely used. Even some points and scrapers have
truncated-faceted bases. Nehoroshev and Vishnyatsky
(zooo:z6o) reported some arypical endscrapers and
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ro) from Kurdumovka (after Kolesn i k gg 4a, zooo).

burins at Shlyakh but, according to them, these tools
"are crude and inexpressive." Usually, non-invasive, fat
scalar retouch was used in tool production.

Thus, the Blade Mousterian assemblages have both a
rypological and technological distinct repertoire when
compared to the Micoquian or Levallois-Mousterian.
Unlike the Micoquian and Levallois-Mousterian,
Blade Mousterian assemblages are very homogeneous
and do not show any significant technological, typo-
lo gical, chronological, or geographic variations.

Trre SrnnIETsKAYA

Streletskaya assemblages are found in the Mid Don,
the Lower Don, Crimea, and Central and Northern
Urals; the largest distribution for any 3'd Period

industry. They all share the common technological
and typological features of the production of thin,
bi-convex bifacial tools; the presence of bifacial leaf-
shaped and triangular points (many of the latter with
concave bases); and fan-shaped and laterally retouched
endscrapers on fakes, sometimes with thinned base
(Figure z5-rz). In spite of its Upper Paleolithic attribu-
tion, there is no blade technology and there are very
few burins.

This combination of technological and rypological
traits is unique in Eastern Europe and without obvi-
ous, direct connections to earlier, contemporary or
succeeding industries. Anikovich (r99r) proposed the
term "Eastern Szeletian" for the Streletskaya assem-
blages to underline the presence of bifacial tools in
this Upper Paleolithic industry. The same rational was

'.@tr--
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used in reference to the assemblage from Buran-Kaya
III level C (Marks ry98:162; Chabai et al. ry98:29-1o;
Monigal zoor:6r). No suggestion of any direct connec-
tions between the Crimean Early Upper Paleolithic
with bifacial tools and the Centrai European Szeletian
was intended, although it confused some (..g.,

Kozlowski zoooa:9o).

Crimea

The only Crimean Streletskaya assemblage occurs at
Buran-Kaya III level C. There is little evidence for
any reduction strategy other than bifacial (Marks

1998; Monigal zoor, Chapter l). Bifacial tool produc-
tion technology, carried out by soft-hammer, was
complex and involved a final thinning stage incor-
porating edge abrasion. The toolkit of Buran-Kaya
III level C includes bifacial foliates (Figure zj-rz' 2,

;l), endscrapers on laterally retouched fakes (Figure
zr-rz. r, 4), retouched pieces, and the most peculiar
of artifacts-bifacially retouched microlithic trap-
ezoids (Figure zS-rz 6-4) (Marks 1998; Marks and
Monigal zooo, zoo); Monigal zoor, Chapter 5). If
the bifacial foliates and endscrapers (Figure z;-rz:

4) c\early resemble the same rypes in the Mid Don
Streletskaya assemblages, the bifacial trapezoids are a
new rypological element in the European Early Upper
Paleolithic. These bifacially retouched trapezoids have
either straight (Figure z5-o: 6-8) or concave (Figure
z5-rz: 9-4) bases. The latter might be interpreted as
similar to the bifacial micro-points found in most
Streletskaya assemblages (Chabai zoooa:78). In addi-
tion, a few clearly worked bone tubes (Figure z5-rz:
14, rt) were recovered (Yanevich et aI. 1997; d'Errico
and Laroulandie zooo; Laroulandie and d'Errico,
Chapter 7).

Mid Don
The largest Streletskaya assemblages come from
Kostenki n Iayer III Go8 tools) and Kostenki r layer
V (rr9 tools) (Rogachev and Anikovich r98zc.r19;
Rogachev et al. 198z:65). The reduction strategies of
both assemblages include bifacial and true fake-core
exoloitation. Bifacial tool production is characterized
by soft hammer removals and edge abrasion. A special

"thinning fake" method was also applied (Bradley et al.
1995, Anikovich et al. ry9).This technology produced
bifacial points that are thin and wide, bi-convex, trian-
gular, and leaf-shaped. The cores have mainly parallel
single and double platforms and with fat faking sur-
faces (Rogachev and Anikovich ry84t79).

The dominant tool classes in Kostenki rz layer III
and Kostenki r layer V are bifacial rcols (t7 .6o/n16.ro/o) ,
endscrapers (16. 6o/o-zo.zolo), and retouched pieces (ca.

3o %). Other tools include scrapers (5o/o-u.9o/o), points
(. ) oto), perforators (. j olo), burins (o.9o/o-6.7Vo), and
p i ) c es es q u i I li e s (t. goto-1. 4o7o7 (Ro gachev and Anikovich
r98zc:t19; Rogachev et al. ry82:66).

Bifacial rools include unfinished forms, triangular
and leaf-shaped points, asymmetric double pointed
tools, "ovoid-shaped discoidal tools," knives, leaf-
shaped points with convex bases shaped by abrupt
retouch, and triangular points with concave bases
(Figure zj-rz: rZ, 18) (Rogachev and Anikovich r98zc:

ry9). At Kostenki r layer V there were bifacial micro-
points (Figure zS-rzl. 16), which ranged in size between
z.o and z.t cm (Rogachev and Anikovich r984:r8r).

Endscrapers share a number of attributes: they
are mainly small, their working ends are convex or
straight, they are triangular-shaped with the scrap-
ing end on the wide distal extremiry and the bases
of some have ventral retouch (Figure 25-r2i 20, 2r,
zz) (Rogachev and Anikovich ry8zc:ry9). Two forms
were noted: sub-triangular endscrapers with straight
lateral and distal edges and heart-shaped endscrapers
(Rogachev et il,. r98z: 65).

Scrapers are mainly straight, convex, or wavy and
are closer to retouched pieces, rarher than to Middle
Paleolithic scrapers. The few burins are transverse
plan.

Rogachw and Anikovich ft984:r79-r8r) thought
that the Kostenki r layer V and, especially, Kostenki
rz layer III assemblages had significant "archaic

Mousterian forms," including "ovoid shaped discoidal
tools," scrapers (Figure z5-rz ry), points, and bifacial

"knives." The scrapers in question do not differ from
the retouched pieces and can hardly be considered
an "archaic Mousterian element." In addition, tech-
nological studies by E. Giria (1999) document that the

"archaic Mousterian" bifacial tools are merely preforms
for bifacial riangular point production and that the
Streletskaya bifacial technology was wholly Upper
Paleolithic, showing no "transitional" features (Giria

1999:5r-52).

Sne lex k ay a Variab i li 4t
There are a number of poorly dated Streletskaya
assemblages, both north and south of the Kostenki-
Borshchevo area. The most northern, from the
north-eastern extremity of Eastern Europe, near the
western slopes of the Northern and Central Ural
Mountains (Guslitzer and Pavlov 1993: r8z), are at
Garchi I and Blzovaya and are thought to date to ca.
2j,ooo nr,. Halfway between Kostenki-Borshchevo and
Crimea in the lower Seversky Donets Valley, another
Streletskaya assemblage was found at Birioutchia
Balka z layer 3 (Matioukhine 1998), above the Bryansk-
Arcy soil (Figure zy-z).

All Streletskaya assemblages are based on the same
bifacial technology. Yet, there are some variations in
tool rypology. Birioutchia Balka z layer l contains a
more pronounced component of the characteristic
bifacial triangular points with straight and slightly
concave bases than reported for Kostenki rz layer III
and Kostenki r layer V. This feature makes Birioutchia
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Balka z layer l more similar to the mixed assemblage
from Sungir, which is considered by some to be a late
form of the Streletskaya (see above). Birioutchia Balka
z layer 3 also contains more micro-points than the
Mid Don assemblages. Along with trapezoidal micro-
Iiths, Buran-Kaya III level C differs from the other
Streletskaya toolkirc by the presence of bone artifacts.
At the same time, all homogeneous Streletskaya assem-
blages lack Micoquian and Aurignacian rypological
and technological elements. An attempt to link the
triangular bifacial and unifacial scrapers, found in
the Micoquian of Zxl<alnaya V layers II through
IV with the bifacial triangular points of Streletskaya
(Anikovich zooo;27) is not supported by comparative
technological analyses of Micoquian and Streletskaya
bifacial technologies. Thus, quite apart from their par-
tial contemporaneity, there is no archeological widence
for the origin of the Streletskaya in an acculturation of
Crimean and Northern Caucasus Micoquian peoples
by Aurignacian "newcomers," as proposed elsewhere
(e.g., Anikovich ;992, zooo; Cohen and Stepanchuk
1999, zooo).

THe SprrsYNsKAYA

There is only one reliable Spitsynskaya assemblage,
Kostenki t7 Iayer II, although there is an additional
candidate at Kostenki n layer II (Boriskovski et al.

ry82 186). According to Rogachw and Anikovich
(r98zc), however, the rypological definition of this lat-
ter assemblage is far from clear.

Only blade technologywas used in the Spitsynskaya
and it was based on parallel, prismatic, single and
double platform cores with volumetric flaking sur-
faces (Figure zj-r)i r3). \X/hile there is only a single
assemblage, there are about 33o tools from layer II of
Kostenki 17. Burins dominate, comprising about 48olo
of the toolkit, and include burins on oblique trunca-
tions, double opposed burins on oblique truncations
('parallelograms" according to Boriskovski), plus dihe-
dral and angle burins in fewer numbers (Figure z5-r3:

5-rz). Endscrapers, comprising about 7o/o of the toolkit,
are rypically ovoid on fake with retouched edges and
simple blade endscrapers (Figure z5-r3: 14). There are
points on blade (ca. 3o/o), scaled pieces (5olo), and non-
geometric microliths (r.zo/ot one obversely retouched
micro-blade, and three fragments of backed micro-
blades/bladelets) (Boriskovski et al. ry82 185-186).

Bone and ivory artifacts are represented by two awls
made on hare and polar fox humeri, three fragments
of bone points, and one fragment of worked mam-
moth tusk (Figure z5-r1: zr, zz).

Personal adornments include pendants made on
polar fox teeth, stone, belemnites, shells, and fos-
sil corals (Figure zt-r:, 14-20). According to S.A.
Semenov, the holes in the teeth and stone were drilled,

although there is no indication that this was done
with a bow drill (Boriskovski et al. 198z:186).

Two cultural linkages for the Spitsynskaya have
been proposed: Gravettian (Kozlowski 1986) and
Aurignacian (Anikovich r9y). h seems clear, how-
ever, that Sinitsyn (zooo:r4r) was correct when he
commented that these attributions were based on
the "desire of both authors to 6nd in this material
the support for their constructions, rather than its
red context." It does seem clear that the Spitsynskaya
is rypologically distinct from all so far defined Upper
Paleolithic industries.

Trrn GonoDTsovsKAYA

The Gorodtsovskaya assemblages are also limited to
the Mid Don region: Kostenki 15, Kostenki t4 layer
II, Kostenki o layer I, Kostenki t6, and, probably,
Kostenki 14layer III (Rogachev and Anikovich r98zc;
Rogachev and Sinitsyn r98z; Rogachev and Anikovich
1984; Sinitsyn 1996:284).

Technologically, the Gorodmovskaya assemblages
are characterized by the production of flakes and
blades from unsystematic and parallel cores, the latter
usually exhibiting a volumetric faking surface (Figure

z5-r4 zz). Bifacial tools are rare and unstandardized.
There are some technological variations within the
Gorodtsovskaya. Such assemblages as Kostenki ry and
Kostenki r4Iayer II were based on fake cores (Figure

z5-r4: 4), while the assemblages from Kostenki rz
layer I and Kostenkir4Iayer III have a dominant blade
technology. This difference was considered develop-
mental and "progressive" through time (Rogachev and
Anikovich r984:r8y). Yet, the "progressive" assemblage
from Kostenki 14 layer III is stratigraphically lower
than the "archaic" assemblage from layer II of the
same site.

The largest Gorodtsovskaya toolkits were found
in Kostenki r5, Kostenki t4 layer II, and Kostenki rz
layer I. Endscrapers are most numerous, followed by
good numbers of scaled pieces at Kostenki 15, "archaic

Mousterian" tools at Kostenki 14 layer II, and by
burins at Kostenki o Iayer r. Another "progressive"

change is seen in the appearance of rr microliths (7

backed micro-blades and 4 points on micro-blades) at
Kostenki n layer r (Rogachev and Anikovich r98zc:
IJ6).

Endscrapers include those with parallel edges made
on blades (Figure z5-r4 6-8) and those with expand-
ing edges made on fakes (Figure zs-t4t r). The most
common parallel-edged endscrapers are thick and
abrupt, while the fan shaped endscrapers often have
ventral thinning. Double endscrapers with retouched
Iateral edges are also common (Figure z5-r4 9) and
are similar to limaces (Figure z5-r4: rc), which are also
present in Gorodtsovskaya assemblages.
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Other tools include scaled pieces (Figure zt-r4i rr-
r8, 2r, zj) of various forms (Rogachev and Sinitsyn
r98za:r54, r98zb:r68;), dihedral burins at Kostenki ry,
and both dihedral and angle burins at Kostenki rz
layer I, but no burins in Kostenki t4layer II (although

three burin spalls were found) (Rogachev and Sinitsyn
r98za:.r54).

The bone and ivory artifacts of the Gorodtsovskaya
are characterizsdby a striking variety of shapes: "shov-

els" with naillike heads made on mammoth long

bones; points of different types, including needle-
like ones; awls; retouchers; polishers; and pendants
(Rogachw and Sinitsyn r98za, t98zb; Sinitsyn 1996).
The shafts of the "shovels," bone points, and tube
bone fragments were decorated with complex bands
of geometric incisions (Figure 2j-rji L z, 6, 8, 12, 14,

ry, rA. Three types of pendants have been reported:
decorated bird bones, drilled stone pieces, and drilled
shells (Figure 2r-rji 2,8, r:) (Rogachev and Sinitsyn
r98za, r98zb).
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Figure z5-'r4-Gorodtsovskaya endscrapers (t-g); limace (lo); scaled pieces Qt-$); points (19, z4); scraper (zo); bifacial tool
made on scaled piece (zr); and cores(22,4) from Kostenki 14 layer ll (r,3-rr, 9, zo-24); Kostenki $ (2,p,1s,16,18, rg); Kostenki
nlayer | (rr, r+) (after Rogachev and Sinitsyn r982a, r98zb; Rogachev and Anikovich rgs+).



Mousterian tools "have the same kind of retouch and
were made in the sarne way as other unquestionably
Upper Paleolithic type tools."

The mere presence of tool forms in the Upper
Paleolithic that also are found in the Middle Paleolithic
does not imply the continuation of any "archaic" ele-
ment. A-fter all, pebble choppers are known in the
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The perceived "archaic Mousterian elements"
include simple, transverse, canted and double canted
scrapers (Figure z5-r4' zo), convergent scrapers, points
(Figure zj-r4; r9, z4), Limaces (Figure z5-r4 ru), and
small bifacial tools (Figure z5-r4: zt). As already noted,
some of these are very similar to scaled pieces and end-
scrapers and Sinitsyn ft996:z$) has remarked that the
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Figure z5-r5-Corodrsovskaya assemblages decorated handle with nail-like head (l); pendants (2, 8, n); needles (:, n); points (4,
g); awls (s, z, rc); point with zoomorphic head (6); retoucher (r3); decorated bone fragments 0+-$); "polisher" (r7); "shovels" on
long mammoth bones wirh nail-like heads (rg 19) from Kostenki :4layer ll (r-rz) and Kostenki r5 (rs-r9) (after Rogachev and
Sinitsyn r98za, r98zb).
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Neolithic (Bordes ry6r47) and Middle Paleolithic-like
sidescrapers have been found in suficient numbers in
Upper Paleolithic contexts to have been included in
the de Sonnwille-Bordes type list for the 

'Western

European Upper Paleolithic (de Sonneville-Bordes
and Perrot 191,3, 1956). Yet, here it is striking that such
elements as ventral thinning and invasive retouch,
seen so commonly in the locd Micoquian, also occur
in this clearly Upper Paleolithic context. The "archaic"

character of Kostenki r4layer II might be due to the
low qualiry of raw material used by the inhabitants
of this occupation (Rogachev and Sinitsyn r98zat49),
since in the other Gorodtsovskaya assemblages raw
material of much better quality was utilized. Thus,
whether these "archaic" forms imply continuity must
be balanced against the possible effects of flaking dif-
ferent raw materials, since virtually all the proposed

"archaic elements" occur on low qualiry gray fint,
while all the "rypical" Upper Paleolithic elements are
on high qualiry flint (Rogachev and Sinitsyn r98zatr57,

ry8zbt61).
The stone and bone material culture of the

Gorodtsovskaya has a distinct character both tech-
nologically and rypologically. No true Micoquian
bifacial plano-convex tools, no Aurignacian carinated
technologr, and no bone points characteristic of the
Aurignacian are seen in the Gorodtsovskaya. In spite of
this, Gorodtsovskaya origins have been accounted for
by acculturation of the Micoquian by the Aurignacian
(Cohen and Stepanchuk zooo). The variabilirl among
the Gorodtsovskaya assemblages might be explained
in terms of different economic activities and different
sources of raw exploitation, rather than by develop-
mental changes.

Tur  AunrcNAcrAN

Stratified in situ Aurignacian assemblages in Eastern
Europe occur in the Prut River Valley, in Crimea, and
in the Mid Don Valley. The assemblages from Crimea
(Siuren I) and the Mid Don (Kostenki r layer III)
belong to the Krems-Dufour variant of Aurignacian
(Hahn ry77; Demidenko et aI. 1998), while the rypo-
logical definition of Mitoc Malul Galben from Prut is
more complicated.

Crimea

Technologically, the Siuren I Aurignacian assemblages
have a pronounced component of bladelets and
microblades. Together, these account for about 4oolo
to Joo/o of all blanks, while only zoo/o of the blanks
are true blades. The bladelets and microblades are
associated with both carinated cores (Figure z5-r-6: 14,
r) and endscrapers, as well as with "regular" bladelet/
microblade cores. Dufour (Figure z5-16: z, +, S, 6, S)

and pseudo-Dufour bladelets and microblades make
up about half of all toolkits. A few Krems points occur
(Figure zt-r6i r, j, 7, 8), while the rest of the tools are
rypically Aurignacian: blades with'Aurignacian-like"
retouch (Figure z5-16:, zo), carinated endscrapers and
burins (Figure 25-16: 12, rj, rS, 16, d, ry), and thick
nosed./ shouldered scrapers (Figure z5-16: to, ry).
Moreover, bone points and awl fragments, as well as
marine shell pendants are common (Demidenko et al.
1998; Demidenko and Otte zooo-zoor).

Some of the occupational levels of units G and
H of Siuren I contain abour roolo Middle Paleolithic

rype tools, such as bifacial scrapers, points, and con-
vergenr and simple scrapers. Although it has been
assumed that Aurignacian people were responsible
for such archaic tool rypes (e.g., Kozlowski zoooa:99),
detailed analysis of the Siuren I material indicates that
Micoquian and Aurignacian groups visited the shelter
at different times (Demidenko zooo).

Mid Don
The Aurignacian assemblage at Kostenki r layer III
has a microblade technology (Rogachev 1957; Hahn
1977;Rogachev et al. r98z). About half of all cores are
true microblade cores. The most common tool types
are Dufour (Figure z5-16: z63o) and pseudo-Dufour
(Figure z5-16l. jr) microblades, comprising about

)oo/o of the toolkit. Krems points occur (Figure z5-l.6l.
zz-24), endscrapers (ca. zoo/o) include carinated and
shouldered examples (Figure z5-16: 32, 34), and burins,
including carinated forms, are relatively rare (Figure

z1-16: 29, j6). 
-I\ere 

are a few points on blades and a
number of retouched fakes and blades, including one
with'Aurignacian retouch" (Figure z5-16: 3).

Bone and ivory tools consist of bone awls, points
(Figure z5-t6 3j), and rods made on mammoth tusk
fragments. Fragments of bone points are decorated
with parallel scratches. Personal ornaments consist of
perforated shells and fox teeth, as well as rods deco-
rated with transverse parallel incisions (Hahn ry77;
Rogachev et al. r98z).

Two other certain Aurignacian sites are known:
Chulek I in the Lower Don Valley (Gvozdover 1964)
and Kamennomostskaya Cave in the Northern
Caucasus (Formozov r97r) (Figure zj-z). 

'While

Chulek I was found in redeposited sediments of a
low river terrace, recent technological and rypological
studies indicate it is a valid, homogeneous assemblage
of Krems-Dufour rype (Demidenko 2ooo-2oor:
r49-rfi). The Kamennomostskaya Cave assemblage,
on the other hand, clearly contains artifacts from
a number of different periods, from Chalcolithic
through Middle Paleolithic, although a Krems-Dufour
Aurignacian component is visible (Demidenko zooo-
zoor:151-16o).
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Prut-Dniester

In the Prut-Dniester region, Mitoc Malul Galben
includes three Aurignacian occupations, all of which
are basically similar in their technolory, focusing on
both blade and fake production. The presence of
bladelet cores as well as carinated, nosed, and busked
tool forms attest to the importance of bladelet produc-
tion. Yet, there is a farly high number of tools made
on thick fakes (as well as cores), which might refect
the opportunistic use of waste from blank production.
Blades are not very numerous, nor are bladelet tools,
but given the widence for true blade/bladelet technol-
ory (including crested blades and other core trimming
elements), they were most likely taken away from the
site (Otte et aJ,. 1997).

The toolkit includes carinated endscrapers, carinated
and busked burins, and simple burins on blades, as well
as retouched, ffuncated, and pointed blades/bladelets.
No Dufour bladelets have been found, although it has
been suggested that they probablywere made in at least
one of the Aurignacian worlshops and exported from
the site (Otte et al. ry97:z8z). Denticulates, notches,
and sidescrapers also occur in low numbers. A Mladei
point was recovered from the lowermost bone concen-
trations (Otte et il. tSg).

Aurign ac i an Vari a b i li 4t
It appears that the Krems-Dufour rype was the only
Aurignacian in Eastern Europe, assuming that Mitoc
Malul Galben was oriented toward Dufour production
(Demidenko 2000-200r:16r). The very few known
Aurignacian sites in Eastern Europe, as a whole, their
wide distribution throughout this huge area, without
any known regional site clusters, and their relatively
recent dates, certainly, mitigate against any model
that posrulates the Aurignacian as a source of "Upper

Paleolithii' traits in Easrern Europe.

Tgr Eenrv GRevnt:rrnN

The Early Gravettian occurs only in two regions: the
Prut-Dniester Basins and in the Mid Don. If the
Prut-Dniester assemblages are truly both chrono-
logically and typologically Early Gravettian, the "Early

Gravettian" of the Mid Don onlv refects its chrono-
logical position.

Mid Don
The assemblage from Kostenki 8, layer II, was recog-
nized as "Gravettoid" (Rogachev et al. r98z:roz). The
technology of this assemblage is based on blade and
microblade production from unidirectional and bidi-
rectional cores. A significant part of toolkit (9oo of
zroo tools), is microliths, the most numerous type of
which is a backed needle-like point with an obliquely
retouched base. The sizes of microliths vary from r cm
to j cm in length and from o.r cm to o.t cm in width

(Rogachev et al. r98z:roz). Burins, mosdy angle, are
also numerous: about yoo examples. Endscrapers are
not numerous and tend to be simple on blade (about

5o pieces). Also, there are some points on blades, scrap-
ers, perforators, denticulates, and notches (Rogachw

et al. r98z:ro4). The worked bone assemblage contains
points, rods, ornamented bones, and tusk fragments
(Rogachev and Anikovich 1984:186).

Prut-Dniester

According to Borziac and Kulakovskaya ft998:59) the
assemblages from Mitoc Malul Galben sedimentation
cycles 7V6a and Molodova V layers 8-ro belong to
the 2'd stage of Gravettian evolution in Central and
Eastern Europe. In these assemblages, blank produc-
tion is based on bidirectional blade core reduction
(Ome et aJ.. ry97:z8o). Toolkits are characterized by
points on blades with fat distal and proximal retouch,
endscrapers on blades with bases pointed by retouch or
by burin spalls, double endscrapers on blades, dihedral
burins, burins on oblique truncation, and only rare
backed bladelets. Given the rarity of microliths, these
assemblages were cdled macro-Gravettian (Borziac

and Kulakovskaya 1998: 5).

Ear[, Grau etti an Vari a b i li 4t
The difference between the Early Gravettian of the
Prut-Dniester region and the "Gravettoid" assemblage
of Kostenki 8 layer II is obvious. According to the

rypological cluster analysis published by Amirkhanov
(rqq8), the Kostenki 8 layer II assemblage is much
closer to the Late Gravettian of the Eastern European
Plain tlan ro Eaily Gravettian of Molodova V.

Eenrv Uppen PRI-norrturc VARIABILTTy

The earliest indication of an Upper Paleolithic in
Eastern Europe, probably unassociated with the
Middle Paleolithic, is at Buran-Kaya III Level E.
This small assemblage (Marla and Monigal 2oooa;
Monigal, Chapter 4) has a consistent blade technol-
ory based mainly on unidirectional prismatic cores.
Platforms are small but unfaceted, there is no evidence
for striking edge regularization, and blades were seem-
ingly detached by hard hammer. These patterns are
vastly different from those seen in the late Crimean
Levallois-Mousterian (\7CM) but are similar to those
used in the Blade Mousterian. The high incidence of
truncated-faceted pieces in the Blade Mousterian and
their absence in Buran-Kaya III Level E is striking,
even with the small sample size. Given the dating of
the Blade Mousterian to no later than the Early Glacial
and Buran-Kaya III level E to Hengelo, it is most likely
that the technological similarities are fortuitous, rather
than parts of a single developmental sequence.

Another two assemblages, from Kostenki r4 lwels
IVa and IVb (Sinitsyn zooo), are also quite early in
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the Early Upper Paleolithic, with dates greater than

JJ,ooo nr, (Thble zy-y). These small assemblages reflect
a combined fake and blade technology, the tools
include various burins on fakes, and a few bone tools
were recovered. Vithout question, they are Upper
Paleolithic in our understanding of that rerm, bur
there are insufficient samples to place them into an
already-named Early Upper Paleolithic industry or to
define a new one.

Before turning to the question of what the vari-
abiliry in these Middle Paleolithic and Early Upper
Paleolithic industries means and how it arose, it is
necessary to review the skeletd evidence. The human
fossil record from Eastern Europe is not nearly as rich
as rhat of \Vestern Europe and it has a number of gaps,
as well. No human remains have been found in asso-
ciation with Levallois-Mousterian, Blade Mousterian,
or Streletskaya assemblages.

MrcoqunN Huuex RnrnrarNs

The Micoquian is the only Eastern European Middle
Paleolithic complex having a clear stratigraphic
association with human remains, all of which are
Neandertal. While the number of discoveries of
human fossils has greatly increased in the past
decades, they are all limited to Crimea and the
Northern Caucasus and all are chronologically late,
dating to between 5o,ooo-3o,ooo Bp.

Parts of ro different Neandertal skeletons were
discovered in Crimea at Kiik-Koba upper and lower
levels and ar Zaskalnaya VI layers III and IIIa. Both
Kiik-Koba Neandertals (adult and juvenile) were bur-
ied in pits (Bonch-Osmolowski 194c,194r, 1954) but it
is unclear from which level or levels the pits were dug
(Bonch-Osmolowski r94o; Gladilin ry79; Smirnov
1987, r99r; Kolosov er aI. ry93). Zaskalnaya VI layer
IIIa produced three Neandertal child skeletons. They
were found in a pit(s) with no clear borders (Kolosov

1986), but Smirnov (r99r) has interpreted it as a
"burial structure." Parts of five more child and sub-
adult Neandertal skeletons were also found in layer
III (Kolosov 1986; Kolosov et al. r9%).A few adult
Neandertal bones were found atZaskd.naya V layer II
and Prolom II layer I produced a phalange (Danilova
r979a, r979b; Kolosov r986).

All Crimean human remains associated with the
Micoquian were described as Neandertals (Yakimov

and Kharitonov 1979), with the exception of the
Starosele child (Formozov 1958), which was published
as an anatomically modern child. Based upon another
tvro nearby intrusive modern burials at Starosele, it

The Streletskaya, Spitsynskaya, Gorodtsovskaya,
Aurignacian, and Gravetdan Early Upper Paleolithic
industries are all strikingly different, with diverse lithic
and bone technologies and very specific toolkits. The
paucity of Early Upper Paleolithic sites seems to indi-
cate that human populations were quite low, and that
they were also highly dispersed. Is the richness and
diversity ofthe archeological cultures related to a new
hominid form trying to adapt to new environments?

is most likely that the Starosele child is a modern
intrusive internment (Marks er aJ. ry97; Monigal et
al. rgqS) and certainly not Neandertal, as reported as
late as ;996 (Gvozdover et al. ry96).

In the Northern Caucasus, in Barakaevskaya
Cave, a mandible and isolared teeth of a young child
were found in association with Micoquian deposits
(Zubov er al. ry94). Other remains from Northern
Caucasus Micoquian assemblages include an isolated
tooth from Matuzka Cave layer yb and isolated teeth
and phalanges from Monasheskaya Cave layer z
(Hoffecker zooz.)

Mezmaiskaya Cave, also in the Northern Caucasus,
yielded a partial skeleton in layer 3 associated with
a Micoquian assemblage dated to > 45,ooo np. The
skeleton of layer 3 was that of an infant or foetus,
with an age estimated beween 7 months foetal
development and z months neonate, and appeared
to have Neandertal characteristics (Golovanova et
il.tggg). No pit was observable around the skeleton
(Golovanova et d,. ry99), but the very good preserva-
tion of the post-cranial material might suggest some
intentional (or very fortuitous) protection. A rib of
this fatus/child was later radiocarbon dated to z9,r91
x 965 sv (Ua-r45tz) and also had a DNA sample
extracted from it (Ovchinnikov et al. zooo). Based
on the recent date Ovchinnikov et al. (zooo) sug-
gested that the skeleton was intrusive from the Upper
Paleolithic layer r (which overlay layer 3 in this por-
tion of the cave). But, the DNA sequence left no room
for doubt that the infant *", -,r.h more similar to
the Feldhofer Neandertal than to modern humans
and concluded that it was, in fact, a Neandertal, and
one of the latest-living of them (Ovchinnikov et al.
zooo:49o).

SprrsyNsreye HulreN RrlterNs

The only human remains associated with the
Spitsynskaya is an isolated third molar from Kostenki
17 layer II, which is anatomically modern human
(Boriskovski et al. r98z:186; Hoffecker zooz). Layer II
is dated to about z6,o0o sp (Thble zl-6).

Middle Paleolithic and Early Upper Paleolithic Human Remains
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GonoorsovsKAYA HuueN Reuerns

Two burials were found in association with
Gorodmovskaya assemblages: at Kostenki r5 and
Kostenki 14. The burial in Kostenki rt was a 61-year-
old boy buried in a sitting position. This burial was in
a dwelling area and contained some stone and bone
tools, including a bone shovel (Rogachev and Sinitsyn

ry8zbt61). The burial at Kostenki 14 was found below
layer III, but its association with that layer is not clear.
The burial was of a z5-year-old male in a writhing posi-
tion (probably tied) (Rogachw and Sinitsyn r98za;ry7,
16o). The nearly complete skeleton of a neonate was
also found at Kostenki o layer I (Hoffecker zooz).
All of these individuals are anatomically modern
(Gerasimova r98z) and date to between z5,ooo and

Jo,ooo years ago (Thble zi-6)

AunrcNecreN HuueN RnrvrerNs

An isolated molar from an anatomically modern
human was found at Siuren I layer 3 during the origi-
nal excavations of the site (Bonch-Osmolowski 1934).
Aurignacian occupations at the site date to ca. 28,ooo
nr, (Figure z5-fi). Anatomically modern tibiae, a pel-
vis, and a tooth have been reported from Kostenki I
Iayer 3 and dated to 26,c,c,0 rr, (Hoffecker zooz).

GnevnrrrAN FIuMAN RBvrerNs

A number of cranial fragments, probably modern,
were found at Kostenki 8 layer z and dated to 27,7ooo
sp. The remains were near a hearth and were heavily

burned on their interior surfaces (Rogachev et al. r98z:
ro8; Hoffecker zooz).

In sum, while the widence is certainly not over-
whelming, it does appear that Neandertals are
associated with the Middle Paleolithic and anatomi-
cally modern humans with the Upper Paleolithic. On
the other hand, the Micoquian lasted over roo,ooo
years, yet human remains are known only from the
end of its span. It should also be stressed that for the
most important period of time-from about )6,c,c,0
to 28,ooo sp-wf1sn, at least in Crimea, Middle
Paleolirhic (Levallois-Mousterian at Kabazi II, Kiik-
Koba at Buran-Kaya III) and Upper Paleolithic
(Streletskaya at Buran-Kaya III, Aurignacian at Siuren
I) peoples apparently co-existed, there are no associ-
ated human remains other than the tooth found at
Siuren I during the r93os.

\Vhile anatomically modern humans are known to
have been in the Levant by roo,ooo years ago, they
apparently did not reach Eastern Europe until after
jo,ooo rr,. Physically adapted to southerly tropical cli-
mates (Tiinkaus r98r), these modern humans arrived
during the later ots 3 and dispersed into the periglacial
Ioess steppes, then into the taiga before subsequently
expanding throughout the Eastern Europe. It is widely
assumed that these hominids first colonized "empty

niches" that had been abandoned by Neandertals
(Hoffecker zooz:r88), but given that there is such a
dearth of fossil remains and that we have no way of
knowing who was responsible for many of the cultural
remains during this period, such assumptions must be
treated with caution.

The Evolution of Middle and Early Upper Paleolithic in Eastern Europe

In spite of the wide geographic distribution of the
Micoquian in Eastern Europe, its relative stratigraphic
position in the Middle Paleolithic is not uniform. In
the Prut-Dniester Basins, the Micoquian always over-
lies the Levallois-Mousterian, as in Central Europe,
where the Micoquian overlies Levallois and/or blade
industries (Conard ry9 z; Tuffreau r99); Kulakovskaya
1999). In Crimea and the Donbass-Azov regions, how-
ever, the Levallois-Mousterian and Blade Mousterian
normally overlie Micoquian occupations, although
contemporaneiry of the two is chronologically demon-
strable in Crimea (Figures z5-r7 and z1-i8).

In Central Europe, there is no Micoquian dated
ro the Last Interglacial or before (Richter 1997,

ry99; Conard and Fischer zooo), while at least two
Micoquian assemblages in Eastern Europe are firmly
dated to the Last Interglaciai. \7'hen it is considered
that Crimea was probably an island during the Last
Interglacial, the Crimean Last Interglacial Micoquian

must have been present before the Black Sea trans-
gression (Figures zs-1 and zj-r7).Thus, the idea that
Central Europe was the core region for Micoquian
expansion to the east (Gladilin 1976, 1985) can no
longer be supported. At the same time, there is no
specific evidence to postulate a western expansion
from Eastern Europe beyond the vagaries of present
archeological knowledge. Given the presence of the
diagnostic Micoquian plano-convex tool production
in association with a pauciry of blade production, and
a common use of ventral thinning in several'Western
European sites dated to rhe Middle Pleistocene (e.g.,

Marks et al. zooz), it is certain that both the meaning
of what we call Micoquian and its origin(s) still elude
us (Ronen and W'einstein-Evron zooo). The present
knowledge of Eastern European Middle Pleistocene
industries (Kolosov et aJ,. ry91; Golovanova 1994;
Liubine rqg8; Sytnyk and Boguckyj 1998; Sytnyk
zooo) is far too tentative to suggest a reliable local
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ancestor for the Micoquian complex, if such ever
existed in Eastern Europe. From wherever and out of
whatever it dweloped, present evidence from Eastern
Europe, at least, indicates it was made by Neandertals.
Yet, all associations come from Micoquian sites in
Crimea and the Northern Caucasus that post-date

5O,OOO BP.

Unlike the Micoquian, the Last Interglacial
Levallois-Mousterian of the Prut-Dniester Basins
might have originated in Central Europe, since,
on the other side of the Carpathian Mountains at
Korolevo, there are numerous Rissian-age Levallois-
Mousterian assemblages (Gladilin and Sitlivy r99o).
There is no indication, at all, of a possible progenitor
for the Blade Mousterian. Since there are no hominid
fossils associated with either industry their creators
remain unknown.

From the Early Glacial to the Moershoofd
Interstadial, Micoquians populated Crimea, while
in the Azov-Donbass and Prut-Dniester resident
Micoouians shared their areas with makers of the
Blade Mousterian and Levallois-Mousterian, respec-
tively (Figures zS-4 and z5-ry). After the Moershoofd
Interstadial, the Lwallois-Mousterian sequence in
Prut-Dniester region ends and comparable assem-
blages are found in Crimea (Figures z5-5 and zj-r7).

Is this evidence of migration? Perhaps. If so, this
population movement might have been caused by
harsh climatic conditions in the Prut-Dniester region
that are seen after MoershoofiC in the Molodova V
sequence and also, throughout Poland during ots 4
and 3 (Madeyska 1996). According to J. Kozlowski
(zooob:9o), there are two "hiatuses" in the human
occupation of southern Poland, corresponding to
the Early Pleniglacial and the first stadial of the
Middle Pleniglacial. Unlike southern Poland, where
Micoquian disappeared before the maximum of the
Early Pleniglacial (ors 4) (Kozlowsl<r zooob:77), the
Micoquian in the Prut-Dniester region replaced
Levallois-Mousterian at the beginning of oIS J. Also,
after the Moershoofcl began, the first well docu-
mented appearance of the Micoquian in the Northern
Caucasus is found and both Micoquian and Levallois-
Mousterian occur in Crirnea (Figures z5-y and 2j-r7).
Thus, the climatic deterioration during the Early
Pleniglacial (oIs +) may have caused population move-
ments toward balmier southern climes. Seemingly, the
onset of ors 3, rhe Middle Pleniglacial, was a rime of
changes in Eastern Europe, as everywhere in Europe
(Gamble and Roebroeks rqqg).

'SThile 
the Micoquian and the Levallois-Mousterian

were both in Crimea at the same general time, the
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Levallois-Mousterian seemed to have had a quite
different settlement strategy than that of the already
established Micoquians (Marks and Chabai zoor).
Most striking is the apparent ephemeral nature of
virtually all Levallois-Mousterian ('Western Crimean
Mousterian) occupations, which might argue for a
highly mobile settlement system consistent with long
distance movements. \X/hile comparably ephemeral
and short-term Micoquian occupations existed
(Chabai ry98d; Yewushenko et al., Chapter r;), many
Micoquian sites indicate a certain degree of occu-
pational stabiliry with a wide range of economic
and social activities (Chabai er aI. ry99), including
secondary butchering (Burke 1999^, r999b), purpose-
ful on-site burials, buried artifact caches, fireplace
structures, etc. (Marks and Chabai zoor). In spite of
this difference, both the Micoquian and the Levallois-
Mousterian populations mainly exploited the same
range of steppe megafauna, regardless of the avail-
abiliry of forest species during interstadials (Burke,

Chapter 16; Patou-Mathis, Chapter zz). Thus, while
present evidence now clearly places the Levallois-
Mousterian ('Western Crimean Mousterian) in both
western and eastern Crimea (Yevtushenko, Chapter
zo), they apparently utilized quite different settle-
ment systems to exploit the same range of animals as
those exploited by the contemporary Micoquian.

Since Crimea is quite small, the apparent contem-
poraneiqy of the Levallois-Mousterian with, at least,
the post-5o,ooo year old Micoquian, raises the issue
of possible contact and interactions between them.
At least one site, ZaskalnayaV (Chabai zoooa), pro-
vides some evidence for possible interstratification of
Levallois-Mousterian and Micoquian occupations.
Comparable absolute dates and such interstratifi-
cation do not and cannot demonstrate any actual
contacts. After all, the time involved is in the order
of zo,ooo years and even at a recurrently occupied
and reoccupied site, such as Zaskalnaya V, the prob-
abiliry of anyone being there on any given day in that
2o,ooo year period must have been exceedingly small.
Evidence against meaningful contact-contact that
resulted in some archeologically visible modifica-
tion of an existing behavioral pattern-can be found
in the homogeneiry and marked continuiry of the
Micoquian technological and typological proclivi-
ties from the Last Interglacial until post-1o,ooo Bp.
In addition, whatever contact might have occurred
between the Levallois-Mousterian populations and
the Micoquian populations led to no archeologi-
cally visible changes in Levallois-Mousterian patterns.
The settlement system did not change and, while
technological change did take place, it did not
refect an adoption of Micoquian technological pat-
terns. If anything, the technological changes within
the Levallois-Mousterian were totally foreign to
Micoquian technology.

The appearance of Early Upper Paleolithic assem-
blages in the western (Prut-Dniester) and central (Mid

Don) regions of Eastern Europe during the stadial pre-
ceding the Denekamp (At.y) Interstadial was a major
event (Figures z5-6 and zy-r8). They appeared while
Middle Paleolithic peoples still inhabited Crimea and
the Northern Caucasus and, seemingly, their presence
had little initial effect on the Micoquian residents.
This may relate to Early Upper Paleolithic choice
of settlement locations. The Mid Don Early Upper
Paleolithic Spitsynskaya from Kostenki 17 layer II
was associated with humid forests of northern taiga
rype (Malyasova and Spiridonova r98z:217). There is
no reason to believe that Streletskaya occupations of
about the same time and same area existed in different
environments: they both appear to have been limited
to the taiga forest. The Micoquian, on the other
hand, at this time were distributed mainly in the for-
est-steppe environments of Crimea and the Northern
Caucasus. Later, at the end of the same stadial and
then after Denekamp (Arcy), the Streletskaya appears
to have spread into the steppe environment of Crimea
and the Lower Don, as well as during some unknown
time into the northern latitudes of the Northern Urals
(Guslitzer and Pavlov 1993).

The Streletskaya adaptation to open steppe land-
scapes coincides with changes in arrowhead typology.
The heary bifacial triangular arrowheads useful in
the forested landscapes of the taiga were augmented
by light, bifacially retouched micro-points and trap-
ezoids. The connection between the Mid Don and
Crimea was geographically determined by the Black
Sea basin regression, which caused the disappearance
of Azov Sea. In such situations, the eastern Crimean
rivers (tributaries of Salgir, etc.) became the tributaries
of the Don River.

A-fter 3o,ooo Bp (during Lower Humic Bed
deposition), the Mid Don region was visited by
another taiga adapted group-the Gorodtsovskaya
(Figures z5-7 and z1-r8). At least two Gorodtsovskaya
assemblages, from Kostenki r4 layers II and III, are
associated with forested landscapes, which were not
as humid or cold as at Kostenl<t ry layer II, but still
of taiga type (Malyasova and Spiridonova r98z z4l).
The Gorodtsovskaya has a relatively "primitive" lithic
technology, but shows an incredibly developed and
variable bone industry, adornments, burial customs,
and dwelling structures for that period.

The first appearance of the Aurignacian in Eastern
Europe is documented at the end of the preced-
ing stadial and beginning of the Denekamp (At.y)

Interstadial in the Prut Valley. There is also evidence
for the Aurignacian during the Denekamp (Arry) in
Crimea and, at the end or after the Denekamp (Arcy),

in the Mid Don (Figures z5-6, z5-7, z;-r8). Thus,
the Aurignacian was not contemporaneous with the
other non-Aurignacian Early Upper Paleolithic, but
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Figure z5-t8-The chronological position of assemblages belonging to the 3'd (Transitional) Period of the Eastern European
Paleolithic.

it co-existed with the Crimean Micoquian. The first
documented Aurignacian "visit" to Crimea and the
Mid Don was after the Streletskaya, Spitsynskaya
and, at least, after the first manifestation of the
Gorodtsovskaya. The appearance of the Aurignacian
in the Mid Don was connected to environmental
changes that took place after the deposition of the
Upper Humic Bed. The pollen samples from loess
deposited above the Upper Humic Bed show open
forest'steppe/steppe-desert landscapes in the Mid Don
area. Therefore, the Eastern European Aurignacian is
only associated with open landscapes; the same kind
of landscapes exploited by the Middle Paleolithic
population. TheAurignacian exploitation of the "Don

Passage" between the Kostenki-Borshchevo area and
Crimea is documented by Black Sea shells found in
Kostenki r layer III (Hahn ry77:44).

The appearance of the Gravettian in the Prut fuver
basin and "Gravettoid" indusrries in the Mid Don
around z8-z7,ooo nr, (Figures z5-7 and z5-r8) marks

the beginning of the end of incredible environmental,
technological, rypological, and adaptive variabiliry in
Eastern Europe. There is no documented evidence
for Middle Paleolithic or Spitsynskaya assemblages
after z8,ooo sp and none for the Gorodtsovskaya after
the Denekamp (At"f). Only the Streletskaya survives
to the end of the Denekamp (Arcy) Interstadial at
Birioutchaya Balka z layer 1.

A number of Middle Paleolithic and Early Upper
Paleolithic complexes, such as Levallois-Mousterian,
Micoquian, Aurignacian, and Gravettian, demon-
strate environmental and technological affinities with
the same or similar complexes of Central Europe.
On the other hand, the environmental context, and
the stone and bone technologies of the Spitsynskaya,
Streletskaya, and Gorodtsovskaya have nothing
common with Central European or local Middle
Paleolithic predecessors or contemporaries (Gladilin

and Demidenko 1989). At the same time, at least
two of them are associated with anatomically modern
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humans (Figure z5-r8).It is most likely that during the

3'd Period, the Eastern European Plain was populated
by modern humans in two environmentally different
regions: the East European belt of taiga forests and
the forest-steppe zone of eastern Central Europe. The
Central European modern human "invaders" seem-
ingly exploited the same environment as did the local
Neandertals.

The coexistence of Aurignacian and Micoquian in
Crimea resulted in no archeologically or anthropo-
logically visible interactions. In addidon, there is no
evidence for influence on the local Middle Paleolithic
of the contemporaneous taiga people. In fact, they
may never have come into contact with one another,
since they chose to live in different environments.

Thus, there are two core regions for modern
human dispersal in Eastern Europe: the Central
European belt of forest-steppe/steppe and the taiga
forest belt of Eastern Europe and./orAsia. The Eastern
European model of a "Tiansitional Period" is based
on a two-step scenario. First, berween the Hengelo
and Arcy, modern humans adapted to the taiga belt
mainly populated the northern part of the Eastern
European Plain. During that time, Middle Paleolithic
and Early Upper Paleolithic populations coexisted in
environmentally different regions. Second, during
the Denekamp (Arcy) Interstadial, modern humans
from Central Europe followed the steppe expansion,
replacing the local Middle and Early Upper Paleolithic

peoples. After the Denekamp (At y), the Eastern
European Plain became Gravettian, while in Crimea,
an archeological hiatus occurs until Epi-Gravettian
industries appeared around r8-r7,ooo nr'.

The primary reason for composing syntheses of
this nature is to place a localized, yet very detailed,
Paleolithic sequence (in this case, Crimea) into its
larger geographical context (in this case, Eastern
Europe). In doing so, one is necessarily confronted
with the maddeningly patchy database for paleoen-
vironments, absolute and relative dating, and lithic
assemblages. 

'$?'ith 
the desire of comparing a single,

tiny region to continent-wide adaptations to ever-
changing environments, and the variations in lithic,
landscape, resource, and time use, one is invariably
forced to gloss over the gaps in data or the details
of;, for example, rypological variation. Obviously, to
attempt to discuss continuiry or replacement of the
rich lithic industries associated with Neandertals and
anatomically modern humans on such a massive,
almost condnent-wide scale is simplistic and not at
all testable. Yet, to not do so would be to marginalize
an area like Crimea-an area that was continuously
inhabited throughout the Late Pleistocene due to its
southerly location, easy accessibiliry from the west,
north, and east during most of this time, and was a
highly desirable, refugialike environmenl-fe1 flsr.,
fauna, and humans-when most of Eastern Europe
was cold, harsh, and shelterless.
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use of bones as cutting boards in the French Mousterian. OTTE M., CHIRICA V. et BELDIMAN C., Sur les objets
paleolithiques de parure et d'art en Roumanie: une pendeloque en os d6couverte d Mitoc, district de Botosani.
COVALENCO S., The chronological division of the Late Palaeolithic sites from the Moldavian Dniester area.
MUSS/ M., LUBELL D., ARNOLDUS-HUYZENDVELD A., AGOSTIN/ S. ef COUBRAY S., Holocene land snail
exploitation in the highlands of Central ltaly and Eastern Algeria: a comparison. BALAKIN S. et NUZHNYI D.,
The origin of graveyards: the influence of landscape elements on social and ideological changes in Prehistoric
communities. CHIRICA C. V., Les vases anthropomorphes du N6olithique-En6olithique de la Roumanie. LARINA
O.V. et KUZMINOVA N.N., The Late Neolithic farming on the territory of the Prut-Dnestr interfluve. S/RAKOV N.
ef ISONEV L, Chipped-stone assemblage of Hotnitsa-Vodopada (Eneolithic / Early Bronze Age transition in
Northern Bulgaria) and the problem of the earliest "steppe invasion" in Balkans.

Volume 8, mai 1996 (14,87 €)

DEMARS P.-Y., Demographie et occupation de I 'espace au Pal6olithique sup6rieur et au Mesolithique en
France. LIVACHE M. et BROCHIER J.E., Deux processus 6volutifs de complexes industriels en Provence au
Pl6ni- et Tardiglaciaire wUrmien. SITLIVY-ESCUTENAIRE C- et SITLIVY V., Variabil it6 des technologies
laminaires avant le Pal6olithique sup6rieur classique dans la r6gion du lac Baikal (Siberie, Russie). Etude
compldte du mat6riel. Analyses comparatives avec l'Europe occidentale. LENNE/S E., STADLER P. et WINDL
H., Neue 14C-Daten zum FrUhneolithikum in Osterreich. ANTL-WEISER W., Grub/Kranawetberg, ein
jungpaldfolithischer Fundplalz. L5PEZ BAY6N t., TEHETJX 8., SIRAUS L.G. et LEOTARD J.-M., Pointes de
sagaies au Magdal6nien du Bois Laiterie (Profondeville, Namur). KOUMOUZELIS M., KOZLOWSKI J.K.,
NOWAK M., SOBCZYK K., KACZANOWSKA M., PAWLIKOWSKI M. et PAZDUR A., Prehistoric settlement in
the Klisoura Gorge, Argolid, Greece (excavations 1993, 1994). SLJIVAR D. et JACANOVIC D., Veliko Laole,
Belovode-Vinda culture settlement in Northeastern Serbia. VIDOJKO J., Mineralogical study of malachite and
azurite from the Belovode locality (Veliko Laole).

Volume 9, novembre 1996 (19,83 €)

YAMADA M., Etude pr6liminaire sur I ' industrie l i thique de la dernidre phase du Pal6olithique moyen dans le site
de Buran-Kaya lll en Crim6e orientale (Ukraine). CHABAI V., Kabazr-ll in the context of the Crimean Middle
Palaeolithic. DEMIDENKO Yu.E., Middle Paleolithic industries of the Eastern Crimea: interpretations of their
variabil ity. SITLIVY V., La technologie de type Hermitage: Pal6olithique moyen ancien? SITLIVY V., Le
Paleolithique moyen ancien: variabil ite technologique, typologique et fonctionnelle en Europe. BORZIAK l. et
LOPEZ BAYON /., Developpement de I ' industrie osseuse au Pal6olithique inf6rieur et moyen dans la r6gion
carpato-dniestrienne. DAMBLON F., HAESAERIS P. ef VAN DER PLICHT J. , New datings and considerations
on the chronology of Upper Palaeolithic sites in the Great Eurasiatic Plain. COVALENCO S., The Upper
Palaeolithic industries in the Dniester zone of Moldavia. S/N/ISyN A.A., ALLSWORIH-JONES P. et HOUSLEY
R.4., Kostenki 14 (Markina Gora): new AMS dates and their significance within the context of the site as a whole.
S/N/ISyN4.A., Kostenki 14 (Markina Gora): data, problems and perspectives. YANEVICH 4.4., STEPANCHUK
V.N. et COHEN V., Buran-Kaya lll and Skalistiy Rockshelter: two new dated Late Pleistocene sites in the
Crimea. COHEN V., GERASIMENKO N., REKOVETZ L. et STARKIN A., Chronostratigraphy of Rockshelter
Skalistiy: implications for the Late Glacial of the Crimea. KROTOVA 4.4., Amvrosievka new AMS dates for a
unique bison kil l  site in the Ukraine. COHEN V. et OTTE M., Some chronological problems of Upper Paleolithic
Azov-Pontic area in the light of the new radiocarbon data from Crimea. BORZIAC l. et CHIRICA C. V., Pidces de
marne du Paleolithique sup6rieur de la vall6e du Dniestr. CARCIUMARU M., OTTE M. et DOBRESCU R., Objets
de parure d6couverts dans la Grotte Cioarei (Borosteni, dep. Gorj-Roumanie). COHEN V., Neolithization of the
Crimean mountains (current stage of investigations).

Volume 10, septembre 1997 (14,87 €)

MONCHOT H., La chasse au mouflon au Pl6istocdne moyen: I 'exemple de la Caune de I 'Arago (Tautavel,
Pyren6es-Orientales). DEPAEPE P., Lames et bifaces dans la phase r6cente du Paleolithique moyen de la
France septentrionale. MONCEL M.-H., Observations sur la r6partition spatiale des vestiges et I'organisation de
I'espace dans le site de Payre (Ardeche, France). R6flexions sur les l imites de I 'analyse spatiale en grotte au
Pa16olithique moyen. PATOU-MATHIS M., Analyses taphonomique et palethnographique du mat6riel osseux de
Krapina (Croatie): nouvelles donn6es sur la faune et les restes humains. RENAULT-MISKOVSKY J. et
ONORATINI G., Les sites du Pal6olithique moyen et superieur dans le sud-est de la France; Pr6histoire et
environnement, nouvelles donn6es. BOSSET/N B. et DJINDJIAN F. L'Aurignacien tardif: un facies de transition
du Gravettien au Solutr6enl RIPOLL LOPEZ S., Algunas reflexiones en torno al arte paleolit ico m6s meridionale
de Europa. CAVA 4., L'Abri d'Aizpea. Un facids d trapdzes et son 6volution d la fin du Mesolithique sur le
versant sud des Pyr6n6es. BERTOLA S-, D/ ANASIAS/O G. ef PERESANI M., Hoarding unworked flints within
humid microenvironments. New evidence from the Mesolithic of the Southern Alps. DERWICH E., Entre la mort
et l 'enterrement, le d6funt dans la Culture d C6ramique Lin6aire dans le cadre de la m6decine l6gale. WEINER
J., Notched extraction tools made of rock and fl int from the Late Neolithic Flint-Mine "Lousberg" in Aachen,
Northrhine-Westphalia (Germany). van BERG P.-L. et CAUWE N. [avec la collaboration de LINGURSKI M.], La
V6nus du g6omdtre. SP/NDLER K,, Summary report on the mummified glacier corpse found at Hauslabjoch in
the OtztalAlps.



Volume 11, d6cembre 1997 (19,83 €)

MONIGAL K., MARKS A.E., DEMTDENKO Yu.E., US|K V.t, R|NK W.J., SCHWARCZ H.P., FERR/NG C.R. et
MCKINNEY C., Nouvelles d6couvertes de restes humains au site Paleolithique moyen de Starosele, Crim6e
(Ukraine). YAMADA M. et STEPANCHUK V.N., Etude sur les m6thodes de production lithique en Crim6e
occidentale (Ukraine). YAMADA M. et SYTNIK A.5., Nouvelle 6tude sur les modes de production l ithique
levalloisienne dans le site de Molodova V (Ukraine). BOGUTSKIJ A.8., SYTNIK A.S. ef YAMADA M., Nouvelles
perspectives de recherches sur le Paleolithique ancien et moyen dans la Plaine Russe occidentale. YANEVICH
A.A., MARKS A.E. et UERPMANN H.-P., A bone handle from Buran-Kaya ll l : the earliest known in the Crimea.
KHOLUSHKIN Yu.P. et ROSfOyISEy P.S., Problem of statistical grounding of the criteria for identification of
the Mousterian facies in the Central Asia. DEREVIANKO A.P., PETRIN V.T. et KRIVOSHAPKIN A./., The
Paleolithic complexes of the North-Eastern slope of Arts-Bogdo (Mongolia). PRASLOV N.D. et SOULERJyISKy
L.D., De nouvelles donn6es chronologiques pour le Paleolithique de Kostienki-sur-Don. SIRAUS L.G., OTTE M.,
GAUTIER A., HAESAERTS P., LOPEZ BAYON 1., LACROIX Ph., MARTINEZ A., MILLER R., ORPHAL J. Et
STUTZ A., Late Quaternary prehistoric investigations in Southern Belgium. RIPOLL LOPEZ S., Quelques
r6flexions autour de I 'art pal6olithique le plus m6ridional d'Europe. OWEN L.R. et PORR M., Report on the
conference "Ethno-analogy and the reconstruction of prehistoric artefact use and production". HAESEARTS P. et
CAHEN D., The SC-004 research network "Prehistory and evolution of the environment during the last 100,000
years in the Great European Plain": an overview. WANSARD G., Correlations between loessic deposits of the
Eurasian area (Germany-Austria-Czechia-Hungary-Russia-Siberia-China) based on the TL stratigraphy method.
DAMBLON F., Palaeobotanical study of representative Upper Palaeolithic sites in the Central European Plain: a
contribution to the SC-004 project. DAMBLON F. et HAESAERIS P., Radiocarbon chronology of representative
Upper Palaeolithic sites in the Central European Plain: a contribution to the SC-004 project. OTTE M., NOIRET
P. et LOPEZ BAYON /., Aspects of the Upper Palaeolithic in Central Europe. HERMAN C.F. et VERMEERSCH
P.M., Late Glacial Central Europe: in search of hunting practices. SEMAL P., Taxonomic specificity of fossil
collagen molecules in enzyme linked immuno assay. ORBAN R., SEMAL P. et ORVANOVA E., Hominid remains
from the Northern European Plain: and up-date to the catalogue of fossil hominids.

Volume 12, d6cembre 1998 (19,83 €)

MONCEL M.H. et SVOBODA J., L' industrie l i thique des niveaux eemiens de Predmosti l l  (Brno, R6publique
Tchdque). Fouil les de 1989-1992. Etude des m6thodes d'exploitation, des objectifs du debitage et de I 'outi l lage
d'un assemblage microlithique du Pal6olithique moyen. RENAULT-MISKOVSKy J., L'environnement v6g6tal des
Moust6riens Charentiens. ANTL W. ef VERG/N/S S., Geoelektrische Untersuchungen an einem Lagerplatz des
Gravettien in Grub bei Stillfried (Niederdsterreich). CREMADES M., L'art mobilier magdal6nien d'Arancou
(Pyrenees Atlantiques, France). YAMADA M., Centre et p6riph6rique: un aspect de l '6mergence de I ' industrie
lithique du Paleolithique sup6rieur en Plaine Russe. CACHO C., FUMANAL P., LOPEZ P., LOPEZ J.A.,
ARNANZ A., UZQUIANO P., PEREZ RIPOLL M., MART\NEZVALLE R., SANCHEZ MARCO A., MORALESA, Cf
ROSELLO E., The transition from Magdalenian to Epipalaeolithic in the Spanish Mediterranean: El Tossal de la
Roca. UIRILLA P., CAVA A., ALDAY A., BALDELLOU V., BARANDIARAN 1., MAZO C. et MONTES 1., Le
passage du Mesolithique au N6olithique ancien dans le Bassin de I 'Ebre (Espagne) d'aprds les datations C14.
NEAGU M., La plastique anthropomorphe n6olithique au Bas Danube et certaines pratiques magico-rituelles.
SK/KUN N.N. ef RINDYUK N.V., "Unusual" f igurines of the ancient farmers of South-Eastern Europe.

Volume 13,  1998 (19,83 €)

SHCHETINSKY V.E., The lithic industry of the Middle Palaeolithic site of Nosovo I in Pdazo/e (South Russia):
technological aspects. STEPANCHUK V. et SyINyKA.S., The chaines op6ratoires of Levallois site Pronyatyn,
Western Ukraine. MATIOUKHINE A.E, Les ateliers paleolithiques de tail le du silex dans la vall6e de Severski
Donets (region de Rostov, Russie). NUZHNYI D., The preliminary results of experiments with Aurignacian split
based points production, hafting and usage. JANEVIC A.A., Buran-Kaya 3 - Neue Angaben zur Kulturgliederung
des JungpalEiolithikums der Krim. KULAKOVSKA L. et OTTE M., Mejignzi. COSTAMAGNO S., GRIGGO C. et
MOURRE V., Approche exp6rimentale d'un probldme taphonomique: uti l isation de combustible osseux au
Paleolithique. GALANIDOU N., Uses of ethnography in modell ing Palaeolithic settlement: the past, the present
and the future. VOLOKITIN A.V.,The Mesolithic age in the territory of the Komi Republic.

Volume 14,  1999 (19,8 €)

McPHERRON S.P., Ovate and pointed handaxe assemblages : two points make a line. PASIOORS A. ef
SCHAFER J., Analyse des 6tats techniques de transformation, d'uti l isation et 6tats post-d6positionnels, i l lustr6e
par un outi l bifacial de Salzgitter-Lebenstedt (FRG). BARYSHNIKOV G., Large mammals and Neanderthal
paleoecology in the Altai mountains (Central Asia, Russia). BORZIAC l. et CHIRICA V., Consid6rations
concernant le Gravettien de I'espace compris entre le Dniestr et les Carpates. ALEXANDROWICZ W.P-,
D'URISOVA A., KAMINSKA L., KAZIOR 8., KOZLOWSKI J.K., PAWLIKOWSKI M. et SOBCZYK K.,
Gravettian/Epigravettian transition in the Vah valley in the l ight of new excavations in the Moravany-Banka area
near Piest'any (Western Slovakia). GUY E., Note sur quelques diff6rences stylistiques entre les piquetages
pal6olithiques de plein air de la vall6e du COa (Portugal) et les plaquettes de la grotte du Parpallo (Espagne).
PATOU-MATHIS M., BAYLE G. et PALETTA C., Etude arch6ozoologique du niveau magdal6nien "ancien" de la
grotte Tournal dr Bize (Aude, France). CZIESLA E, The site BUtzsee-Altfriesack, Northwest of Berlin. A dating



program. ADAY RUIZ A., De Bretafra a Lisboa: el juego de la fachada atlantica francesa y del interior peninsular
en la circulacion de los campaniformes internacionales del occidente Europeo.

Volume 15, 1999 (19,8€)

McPHERRON S.P. ef DIBBLE H.L., The lithic assemblages of Pech de L'Az6 lV (Dordogne, France). SITLIVY
V., SOBCZYK K., MORAWSKI W., ZIEBA A. et ESCUTENAIRE C., Piekary lla Palaeolithic industries:
preliminary results of a new multidisciplinary investigations. TUSHABRAMISHVILI N., LORDKIPANIDZE D-,
VEKUA A., TVALCHERLIDZE M., MUSKHELISHVILI A. et ADLER D,S,, The Palaeolithic rockshelter of OrtvAIE
Klde, lmereti region, the Georgian Republic. MESHVELIANI T., BAR-YOSEF O., BELFER-COHEN A., DJAKELI
N., KRAUS A., LORDKIPANIDZE D., WALCHRELIDZE M. et VEKUA A., Excavations at Dzudzuana cave,
Western Georgia (1996-1998): preliminary results. SITLIVY V., SABCZYK K., KALICKI 7., ESCUTENAIRE C.,
ZIEBA A. el KACZOR K., The new Palaeolithic site of Ksiecia Jozefa (Cracow, Poland) with blade and flake
reduction. GIRAUDI C. ef MUSSI M., The Central and Southern Apennine (ltaly) during OIS 3 and 2: the
colonisation of a changing environment.

Vof ume 16-17, 2000-2001 (40€)

l. SAILLOT, M. PATOU-MATHIS et M. OTTE, Une critique 6pist6mologique des analyses de pal6ocognition. V.
CHABAI, V. SITLIVY, A. E. MARKS, Lower Paleolithic Industry of Brecha das Lascas, level 7 (Portugal). H.-P.
SCHULZ, The lithic industry from layers lV-V, Susituola Cave, Western Finland, dated to the Eemian Interglacial.
M. PATOU-MAIHIS, Les grands mammifdres de la grotte de Cioarei (Borosteni, Roumanie) : repaire de
carnivores et halte de chasse. Z. NERUDOVA, The problem of the Levallois Points production in the Bohunician
and the Szeletian collections. V. N. STEPANCHUK et V. Y. COHEN, Kremenician, Middle to Upper Paleolithic
transitional industry in the Western Ukraine. V. Y. COHEN et V. N. STEPANCHUK, Middle to Upper Paleolithic
transition in the Eastern Europe. Y. E. DEMIDENKO et M. OTTE, Siuren-l (Crimean) in the context of a
European Aurignacian. Y. E. DEMIDENKO, The European Early Aurignacian of Krems-Dufour type industries : a
view from Eastern Europe. D. FLAS, Etude de la continuit6 entre le Lincombien-Ranisien-Jerzmanowicien et le
Gravetien aux pointes p6doncul6es septentrional . M. OLIVA, Les pratiques fun6raires dans le Pavlovien Morave
: r6vision critique. G. KHLOPATCHEV, Les techniques de debitage de l'ivoire dans les sites de la plaine russe
au Pal6olithique Sup6rieur (25000 - 13000 av. J.-C.). V. Y. COHEN, Landscape, economy and complexity in l ight
of the Crimean Final Paleolithic and Mesolithic data (preliminary analyses). A. MATEOS CACHORRO,
Fracturation anthropique intentionnelle sur madibules et phalanges dans le niveau Vll l de la grotte de Las
Caldas (Asturies, Espagne). L. G. SIRAUS, Human adaptations to the reforestation of the South Coast of the
Bay of Biscay : 13000 - 9000 radiocarbon years ago. t- G. SIRAUS et M. OfIE, Contributions to the Mesolithic
of Belgium : Early Holocene camps & burials in the Meuse bassin of NW Ardennes. U. KROPLIEN, Megalithic
buildings and sea-going ships of the Neolithic Age. J. F. ERASO, A. ALDAY RUIZ and l. Y. ARNAL, Soil in the
Late Prehistory of the Basque Country : New data from Atxoste and Los Husos (Alava). D. GHEORGHIU,
Revivre le pass6 : rapport sur le projet "Vadastra 2000". J. RODZINSKA-NOWAK, M. NOWAK et J. POLESKI,
Pottery and flint finds from the upper layers of the Lokietka Cave.
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