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Chapter
/

Saving the Stock to be Prepared

for the Unexpected.

Transformation of Raw Material
at the Middle Paleolithic Site of Kabazi II, Level V/1

Thorsten Uthmeier

STRATIGRAPHICAL PosiTION AND DISTRIBUTION OF FINDS

rchaeological level V/1 of Kabazi Il is embed-

ded in the uppermost part of geological Stra-
tum 13A and consists of a thin, loose scatter of lith-
ics and faunal remains that is separated from the
underlying archaeological level V/2, as well as from
the overlying level IV/4, by 5 cm to 10 cm thick ster-
ile sediments. The excavated area measures 23 m?
and is situated immediately behind a huge lime-
stone block that was — for the most part — responsible
for the site formation process by trapping colluvial
sediments and debris which would otherwise have
been transported further down slope. Stratum 14A,
below the strata discussed here, is the humus (A1)
horizon of a well developed humiferous soil, Stra-
tum 14B. The reddish colour and high clay content
of Stratum 14B suggests that the pedogenesis took
place under warm, interglacial conditions (Gerasi-
menko, Chapter 2, this volume). The interglacial
age for this soil formation is further strengthened
by the presence of Helix sp., and high ratios of bo-
real pollen (Gerasimenko, Chapter 2, this volume).
In Stratum 14B, a vegetation of south-boreal forest
type dominates, while Stratum 14A, with a more
open forest-steppe vegetation, indicates the end of

the interglacial conditions. While the pedogenesis
of Stratums 14A and 14B points to an interruption
of colluvial sedimentation, Stratum 13A is a soil col-
luvium which corresponds to a phase of low stabil-
ity of the slope (Gerasimenko, Chapter 2, this vol-
ume). According to pollen analysis, the formation
of this colluvium correlates with a severe cooling at
the very beginning of the last glaciation.

However, since the last Interglacial, the land-
scape in the immediate vicinity of Kabazi II has
undergone far reaching changes that have also in-
fluenced the site formation process. Beneath the
site, three terraces belonging to the Alma River
document a severe down cutting of the riverbed.
The top of the oldest terrace is situated 60 m above
the present day valley bottom and only 20 m below
the lowermost archaeological levels of the Kabazi I
stratigraphical sequence. Geological data suggests
that the Alma River did not cut deeper into the land-
scape prior to OIS 4 (Chabai, Marks and Monigal
1999, 228; Chabai 2004c, 206). This view is supported
by the analysis of local malacofauna (Mikhailesku,
Chapter 4, this volume) which indicates falling
ground water levels at the beginning of OIS 4.
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Kabazi Il, level V/1: Distribution of faunal remains, limestone

blocks and artefacts from 19 workpieces on the living floor.

Consequently, Kabazi II originally was situated
near the river bank, and flooding of the Alma could
have reached the excavated area. While the lower
archaeological levels of Unit V show no sign of ac-
tivity connected with alluvial dynamics, these were
indeed found in level V/1 to V/2A. In some areas
of these archaeological levels, surfaces were wavy,
and depressions were filled with sandy sediments.
Archaeological remains including chips were found
mainly in clusters and separated by sterile areas. Al-
though erosion was not strong enough to remove
all archaeological remains, any interpretation of
the lithic assemblage must consider that finds from
some areas may have been washed away, whereas
in other parts of the excavated area some lenses
have remained more or less untouched.

Artefacts large enough to be sorted into raw
material units account for 54 pieces, most of these
being larger than chips. In the case of 50 pieces, their
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exact position was measured (Fig. 7-1). Theses arte-
facts come mainly from three clusters, one in sq. 5K,
one in 4K, and one in sq. 4M. All are situated near
the edges of the trench. Rising and falling water lev-
els of the Alma River might be an explanation for
the observation that the southern and south-eastern
parts of the excavated area, e.g. square lines N and
O as well as sq. 8M and 7M, are more or less void of
artefacts. Indeed, it is this section of the excavated
area that is oriented towards the Alma River. A di-
agonal line projected from sq. 8K to sq. 4H sepa-
rates areas with low densities of finds from those
with higher amounts of artefacts. This boundary
possibly indicates the uppermost shoreline of the
river at the time of settlement. Some burnt artefacts
found in the assemblage of Level V/1 belong to a
fireplace that was situated near the limestone block
and destroyed by water, or is still to be found out of
the excavated area.



Chapter 7

Saving the Stock to be Prepared for the Unexpected.

Transformation of Raw Material at the Middle Paleolithic Site of Kabazi ll, Level V/1

TyPoLOGICAL AND TECHNOLOGICAL FEATURES

A total of 54 artefacts were large enough to be in-
cluded in our investigation of raw materials. Of
these, 23 artefacts show a modification of their lat-
eral edges (Fig. 7-2). Taken into account that flood-
ing of the Alma River played an important role in
the formation process of Level V/1, it is no surprise
that 15 pieces with irregular retouch dominate. In
most cases, these modifications are best explained
by post-depositional movements (e.g. Fig. 7-3, 7, Fig.
7-5, 6, 12). However, there are others which have
a lateral retouch consisting of a line of short, but
regular negatives which stretch over a considerable
part of their edges. The retouch on these pieces is
most probably connected with short-term usage of
formerly unretouched blanks (e.g. Fig. 7-3, 5, 9, Fig.
7-4, 7). Among eight formal tools, five are side scrap-
ers with one working edge (Fig. 7-3,8; 7-4,1,8; 7-5,5),
and three were classified as notches (Fig. 7-5,1-2,13).
In addition, two artefacts indicate intensive use or
rejuvenation of formal tools. In one case, a broken
tool tip originates from a scraper formed by ventral
retouch (Fig. 7-5,17). Another artefact is a rejuvena-
tion flake that removed part of a retouched working
edge of a formal tool of unknown shape (Fig. 7-4, 5).
Generally speaking, there is no preference in the se-
lection of blanks for formal tools. With simple flakes,

flakes from surface shaping, and crested flakes, a
whole variety of blank types was selected for formal
tools. At least within the assemblage which has sur-
vived the natural site formation process, there would
appear to be a considerable shortage of blanks. This
assumption is based upon the observation that irreg-
ular outlines dominate among formal tools, a flake
with Siret (false burin) breakage (Fig. 7-5,5) and a
crested flake (Fig. 7-4,8) were used for the manufac-
ture of formal tools, and — according to use wear re-
touch — even a broken preform was used (Table 7-1).
The preform mentioned above (Fig. 7-3, 1) shows that
surface shaping was known as a concept for blank
production. The fact that the surface shaping started
with plan negatives on the lower surface is typical
for the production of plano-convex bifacial tools of
the “Crimean Micoquian”. It is likely that the piece
was abandoned because the regulation of a lateral
breakage (in the course of initial preparation?) of the
large cortical flake used as raw piece would not have
led to satisfactory results. Judging from numerous
flakes with convex lateral profiles, lipped striking
platforms, less pronounced or no bulbs, and absence
of bulbar scars, surface shaping of raw nodules or
partly decorticated preforms took place within the
excavated area.
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Kabazi Il, level V/1: Frequency of tools (black bars indicate formal tool classes).
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2 RMU 1

Fig. 7-3 Kabazi Il, level V/1: Artefacts in raw material units.
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Fig. 7-4 Kabazi Il, level V/1: Artefacts in raw material units.
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Fig. 7-5 Kabazi Il, level V/1: Artefacts in raw material units.
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Transformation of Raw Material at the Middle Paleolithic Site of Kabazi ll, Level V/1

However, there are also flakes with straight lateral
profiles and pronounced bulbs and bulbar scars
which were detached by direct hard hammer per-
cussion (Fig. 7-6). Although part of them almost
certainly stem from initial preparation of surface
shaped preforms, a core-like piece (Fig. 7-4, 13)
shows that ad-hoc flaking of simple cores was also
practiced. But still, no dorsal scar pattern on flakes
was found that would indicate the control of distal
and / or lateral convexities. If at all, flaking surfaces
of cores were flaked without initial preparation, but
not in the frame of any distinct concept or method.
Finally, a Kombewa flake (Fig. 7-5, 14) was struck
off-axis from the ventral surface of a large flake.
From the same surface, at least one additional large
flake had been previously detached, possibly in or-
der to produce a preform for a surface shaped tool.
The observation that most blanks used for formal
tools are partly covered by cortex again points to
surface shaping as the main concept for raw mate-
rial reduction in level V/1. In contrast to the reduc-
tion of true cores, the production of surface shaped
tools allows only low frequencies of large flakes.
Due to the fact that preforms and surface shaped
blanks become thin, and flaking angels tend to be-
come steep, large flakes occur mainly during the
initial phase of decortication, often done by direct

hard hammer percussion, and initial soft hammer
surface shaping. Afterwards, flakes from faconnage
mainly comprise thin and short flakes with irregu-
lar dorsal scar pattern. If there had been a reduction
of prepared cores of any kind, one would expect
more regular flakes. All in all, the following work-
ing steps of raw material reduction were recog-
nised:

1. Detachment of simple flakes by hard hammer
percussion;

2. Flaking of the ventral surface of large flakes;

3. Detachment of flakes for the surface shaping of
plan-convex bifacial preforms;

4. Modification of blanks produced during
working steps 1 to 3;

5. Rejuvenation of formal tools.

Almost certainly, these working steps were all ded-
icated to the production of surface shaped bifacial
tools, some of which were made on large flakes. Ex-
cept for simple cores, there is no evidence for any
other concept or method of flaking.
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Fig. 7-6 Kabazi Il, level V/1: Frequency of blanks.
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RMU tool class blank

3 1simple side scraper
4 1 simple side scraper
6  1side scraper

10 2notches

13 1notch

11 1 simple side scraper

17 1tip of a scraper unknown

Table 7-1

simple flake

flake from surface shaping

flake detached off-axis along crest of a surface shaped preform
1 simple flake, 1 flake from surface shaping
blade-like flake

flake with Siret fracture

Kabazi Il, Level V/1: Blanks selected for the production of tools in raw material units with formal tool classes.

According to a continuous retouch that covers only minor parts of the lateral edges, several additional
blanks were used, but not transformed into formal tools (e.g. a broken preform from RMU 1: Fig. 7-3, 1).

A SHORT INTRODUCTION INTO THE METHODS APPLIED:
SORTATION OF RAW MATERIAL AND TRANSFORMATION ANALYSIS

In general, the analysis of artefacts found at Pal-
aeolithic sites is complicated by the fact that as-
semblages tend to be incomplete. Natural site for-
mation processes, small excavation areas and the
fact that mobile hunter-gatherers took part of their
equipment with them to other sites, all contribute
to the effect that many assemblages represent only
a small part of the objects originally manufactured
and used at a single site. Even if artefacts are found
in-situ, refittings are often not very numerous, and
at the same time lack artefacts needed to complete
refitted flaking sequences. The number of refittings,
as well as the number of artefacts missing to com-
plete nodules can be taken as a scale to judge the
degree of incompleteness of a given assemblage.
Apart from erosion and small excavation areas,
missing cores and tools may be interpreted as indi-
cating human transport of items to other campsites.
For many years, the sortation of lithic artefacts into
raw material units is a method used to enlarge the
data of refittings. A group of artefacts with a unique
combination of raw material attributes is defined as
being the result of the reduction of the same nod-
ule. In the following chapters of this volume, we
have combined a detailed sortation of raw material
with a classification of these units referring to the
completeness of the chaine opératoire at the site un-
der analysis (Richter 1997; Uthmeier 2004a). From
a methodological point of view, all raw material
units consisting of two or more artefacts from the
same raw piece are treated as equivalent to refit-
tings. These units are called “workpieces”, because
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it is assumed that the discarded artefacts result
from flaking activities on the site. They underwent
a transformation within the excavated area. The
transformation might represent the entire formal
chaine opératoire as defined by J.-M. Geneste (1985;
1988; 1990), or to the contrary only isolated work
steps, e.g. the modification or the fracture of a tool.
A second class of raw material units may consist of
pieces without any counterpart with identical raw
material attributes within the entire assemblage.
These raw material units are called “single pieces”.
For one reason or another, these pieces were dis-
carded without any transformation. Essentially, the
classification of “transformation sections” is based
upon the presence or absence of artefacts which are
diagnostic for certain steps of the chaine opératoire.
The number of steps of the chaine opératoire classi-
fied as being conducted within the excavated area
results from the most initial and most final work
step which is represented by one or more diagnos-
tic artefacts, no matter if artefacts of intermediate
work steps are present or not. For example, it is
concluded that the combination of a cortical flake
and a broken tool in one raw material unit indi-
cates the complete reduction of a raw piece. A list
of classes of transformation sections as well as the
corresponding diagnostic artefacts is given in Table
7-2 (for raw material units with debitage only) and
Table 7-3 (for raw material units that include fagon-
nage). Table 7-4 gives a correlation between trans-
formation sections and phases of the formal chaine
opératoire after J.-M. Geneste (1985; 1988; 1990).
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SORTATION OF Raw MaATERIAL UNITS

Among 54 artefacts, 20 raw material units were
identified (for a description of the method applied
see Uthmeier 2004a). One of these consists of nine
patinated or burned pieces and was — together with
most of the chips — classified as “sorting rest”. This
category also includes some “colluvial pieces” that
were, according to V. Chabai (Chapter 1, this vol-
ume), transported in different quantities into the
excavated area by natural processes, possibly from
another, older site above Kabazi II. Because nothing
can be said about their original fracture planes, these
pieces were not included in the following considera-
tions. The remaining 19 raw material units contain
small numbers of artefacts, ranging between one
piece and five pieces per unit (Fig. 7-7). All comprise
artefacts made from Cretaceous flint. The colour
of most fracture planes is grey, with differences in
detail: while some are light-grey, others are brown-
grey, dark-grey, or even brown. Bands parallel to the
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Fig. 7-9 Kabazill, level V/1: Geological classification of

raw pieces. Possible geological provenance of
raw pieces is based upon cortical flakes and
the assumption that each raw material unit
represents a distinct nodule (workpiece).

cortex are rare, as are schlieren, but many fracture
planes show white to grey inclusions in different
frequencies. Given the low diversity of macroscopic
attributes, it was not always easy to distinguish be-
tween raw material units. In six cases, transitional
combinations of attributes that might link two units
were identified. Nevertheless, it was assumed that
a distinction would best meet the prehistoric real-
ity, rather than combining these units. Only one unit
(RMU 9) with a brown to orange colour is an “ex-
otic” raw material, it being rare in all archaeological
levels from Kabazi II studied so far. Consequently,
eleven raw material units with two or more artefacts
are treated as workpieces (i.e.,, comprise artefacts
originating from one nodule only). It is, of course,
difficult to ascertain whether single pieces really had
no counterpart in the excavated area, as additional
pieces might have been removed in the past by the
Alma River during periods of flooding.
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Fig. 7-8 Kabazi Il, level V/1: Original shape of raw
pieces before the transformation began.
Possible shape of raw pieces is based upon
cortical flakes and the assumption that each
raw material unit represents a distinct nodule
(workpiece).
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141



Thorsten Uthmeier

or
more

transformation section

Tw
(Tool without
transformation)

Bw
(Blank without
transformation)

Cw
(Core without
transformation)

Nw

(Nodule without
transformation)

Ei

(isolated functional
End of a tool)

TT
(Tool with corresponding
tool Tip)

Mi
(isolated Modification)

™
(Modification with

corresponding formal Tool)

Cc
(correction of a Core)

Np
(preparation of a Nodule)

Cb
(blank production from a
Core)

Nb
(blank production from a
raw Nodule)

Cm
(blank production

from Core with subsequent

modification)

Nm

(blank production from
araw Nodule with
subsequent modification)

Table 7-2

142

artefacts used as criteria
for classification

formal tool

blank

core

raw nodule

flake from rejuvenation (e.g. lateral
sharpening flake), or broken tool tip

flake from rejuvenation or broken tool tip,
combined with the corresponding formal tool

chips from modification of working edge(s)

chips from modification of working edge(s),
combined with the corresponding formal tool

fragments of simple flakes and/or chunks,
combined with a core or not; no or low
amount of cortex

fragments of simple flakes and/or chunks,
combined with a tested raw piece or not; high
amount of cortex

simple flakes, crested flakes, chunks and/or
target flakes (e.g. from Levallois or discoidal
concept), combined with a core or not; no or
low amount of cortex

simple flakes, crested flakes, chunks and/or
target flakes (e.g. from Levallois or discoidal
concept), combined with a core or not; high
amount of cortex

simple flakes, crested flakes, chunks and/or
target flakes (e.g. from Levallois or discoidal
concept), combined with flakes from
rejuvenation or modification and/or formal
tools; the core might be present or not; no or
low amount of cortex

simple flakes, crested flakes, chunks and/or
target flakes (e.g. from Levallois or discoidal
concept), combined with flakes from
rejuvenation or modification and/or formal
tools; the core might be present or not; high
amount of cortex

explanation

dynamic object, imported into the site and
discarded

static object, flaked from or broken off an
imported dynamic object, and discarded; the
dynamic object (e.g. the tool) was exported

static object, flaked from or broken off an
imported dynamic object, and discarded;
the dynamic object (e.g. the tool) was also
discarded

static objects, flaked from an imported
dynamic object (e.g. the blank), and
discarded; the tool was exported

static objects, flaked from an imported
dynamic object (e.g. the blank), and
discarded; the tool was also discarded

static objects, flaked from an imported
dynamic object (e.g. the core), and discarded;
the core might have been discarded or
exported

static objects, flaked from a dynamic object
(e.g. the raw nodule), and discarded; the
flaked raw piece might have been discarded
or exported

dynamic and static objects, flaked from an
imported dynamic object (e.g. the core); the
core and part of the blanks might have been
discarded or exported

dynamic and static objects, flaked from

an imported dynamic object (e.g. the raw
nodule); the core and part of the blanks might
have been discarded or exported

dynamic and static objects, flaked from an
imported dynamic object (e.g. the core), some
of which are modified; the core as well as part
of the blanks and formal tools might have
been discarded or exported

dynamic and static objects, flaked from a
dynamic object (e.g. the raw nodule), some of
which are modified; the core as well as part of
the blanks and formal tools might have been
discarded or exported

Classes of transformation sections for raw material units with debitage, and their attributes.
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N transformation section artefacts used as criteria explanation
for classification
Tw/f surface shaped tool dynamic object, imported into the site and
(Tool without discarded
transformation)
Bw/f flake from faconnage
(Blank without
transformation)
1 | Cwi/f surface shaped preform
(preform without
transformation)
Ei/f flake from rejuvenation (e.g. lateral static object, flaked from or broken off an
(isolated functional sharpening flake), or broken tool tip from  imported dynamic object, and discarded;
End of a tool) surface shaped tool the dynamic object (e.g. the surface shaped
tool) was exported
TT/f flake from rejuvenation (e.g. lateral static object, flaked from or broken off an
(Tool with corresponding  sharpening flake), or broken tool tip, imported dynamic object, and discarded;
2 | tool Tip) combined with the corresponding surface  the dynamic object (e.g. the surface shaped
shaped tool tool) was also discarded
Mi/f chips from modification of working edge(s) static objects, flaked from an imported
(isolated Modification) of a surface shaped tool dynamic object (e.g. the surface shaped
blank), and discarded; the surface shaped
tool was exported
T™M/f chips from modification of working static objects, flaked from an imported
(Modification with edge(s), combined with the corresponding  dynamic object (e.g. the surface shaped
corresponding surface surface shaped tool blank), and discarded; the surface shaped
shaped Tool) tool was also discarded
Cc/f flakes from secondary faconnage, dynamic and static objects, flaked from an
(Correction of a surface (with remnants of former working edge), imported dynamic object (e.g. the surface
shaped tool) combined with the corresponding (reduced) shaped tool), and discarded; the surface
surface shaped tool or not; shaped blank might have been discarded
no or low amount of cortex or exported
2 Cb/f flakes from faconnage, combined with the ~ dynamic and static objects, flaked from an
(production of a surface corresponding preform or not; imported dynamic object (e.g. the preform);
or shaped blank from a no or low amount of cortex the surface shaped blank and part of
more preform) the flakes might have been discarded or
exported
Nb/f flakes from faconnage, combined with the ~ dynamic and static objects, flaked from
(production of a surface corresponding preform or not; an imported dynamic object (e.g. the raw
shaped blank from araw  high amount of cortex piece); the surface shaped blank and part
Nodule) of the flakes might have been discarded or
exported
Cm/f flakes from faconnage, combined with dynamic and static objects, flaked from an
(production of a surface flakes from rejuvenation or imported dynamic object (e.g. the preform),
shaped blank from a modification and/or a surface shaped tool = some of which might be modified;
preform with subsequent  and/or simple tool; the surface shaped tool  the surface shaped blank or tool as well as
modification) might be present or not; no or low amount  part of the flakes and formal tools might
of cortex have been discarded or exported
Nm/f flakes from faconnage, combined with dynamic and static objects, flaked from an
(production of a surface flakes from rejuvenation or modification = dynamic object (e.g. the raw nodule), some
shaped blank from araw  and/or a surface shaped tool and/or simple of which might be modified; the surface
Nodule with subsequent tool; the surface shaped tool might be shaped blank or tool as well as part of the
modification) present or not; high amount of cortex flakes and formal tools might have been
discarded or exported
Table 7-3  Classes of transformation sections for raw material units with faconnage, and their attributes.
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stage 0 stage 1 stage 2 stage 3
acquisition of decortification, production of blanks/ modification
raw material preparation target flakes and use

blanks indifferent flakes, flakes flakes removing
from the preparation of convexities, crested resharpening
from core . flakes. chips f
diagnostic convexities flakes akes, chips from
tefact raw nodule modification, broken
artefacts surface flakes from decortification flakes from facial tool tips, fragments
shapin (struck with hard hammer | retouch (struck with soft of formal tools
pimg percussion) hammer percussion)

Tw

Bw

Cw
Nw

Ei X

TT X

Mi X
™ X

Cc X

Np X

Cb X X

Nb | X X X
Cm X X X
Nm | X X X X

Table 7-4  Classes of transformation sections and their position within the formal chaine opératoire (after Geneste 1985;

1988; 1990).

SoME GENERAL REMARKS ON THE TRANSFORMATION OF RAw MATERIAL

According to transformation analysis, eleven units
with artefact frequencies between two and five piec-
es allow the reconstruction of the production of (sur-
face shaped) blanks and/or modification (for infor-
mation about the method of transformation analysis
see Uthmeier 2004a). On the other hand, eight single
pieces were discarded without any or with only mi-
nor flaking. Only four raw material units comprised
artefacts with cortex that allowed the reconstruction
of the original shape of the raw piece (Fig. 7-8). Pri-
or to flaking, one raw piece had been round, three
were round or round flat, and one was probably a
plaquette. According to the preservation of cortex,
three raw pieces came from primary raw material
sources, while eight units were collected from re-
sidual sources (Fig. 7-9). At present, primary and
secondary sources of Cretaceous flint are known
from nearly every major river valley in the second
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range of the Crimean Mountains. Furthermore, one
must assume that during the Pleistocene there were
even more outcrops of primary or residual materi-
als along the so called “flint belt”, still undiscovered
by ourselves or destroyed after changes in the land-
scape. Nevertheless, the raw material flaked in level
V/1 is probably not local. Outcrops along the Alma
Valley are situated near today’s valley bottom and
were not accessible at the time of settlement. Instead,
it is more likely that part of the raw material used in
level V/3 comes from the Bodrak valley, where the
river had already cut deep into the landscape prior to
interglacial times, and primary raw material sources
were accessible at the time. We are not entirely cer-
tain whether the same applies for raw material units
classified as coming from residual sources. Outcrops
of residual raw materials are known predominantly
from the eastern part of the Crimean Mountains,
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some 60 km from the Alma River (Uthmeier 2004a,
Fig. 11-13). However, as previously mentioned, our
present knowledge of the distribution of raw ma-
terial sources is still somewhat limited, and given
the abundance of raw material within the Crimean
“flint-belt” (Demidenko 2004a, 115), it is perhaps
more convincing to assume that residual raw pieces
were collected from less distant sources.

At least a part of the material reached the exca-
vated area as raw pieces, and underwent a phase of
decortication. This is indicated by six cortical flakes
and twelve flakes partly covered by cortex on their
dorsal surface (Fig. 7-10). As it cannot be ruled out
that artefacts might be missing due to the character
of the natural site formation process, it is difficult

to interpret conventional data when it comes to the
amount of flaking that was done in the excavated
area. A total of 24 flakes without any cortex show
that flaking began after decortication, or indicate
long reduction sequences reaching into the inner
part of raw pieces. In this regard, transformation
analysis enables a more precise estimation of flaking
activities. However, single pieces, as well as raw ma-
terial units only consisting of flakes from long trans-
formation sections, but lacking the corresponding
core and/or additional flakes, must be approached
with caution. Again, it cannot be ruled out that the
incomplete record of artefacts is due to the natural
site formation process, rather than to human artefact
transportation.

TRANSFORMATION ANALYSIS

In level V/1 of Kabazi II, three broad classes of trans-
formation sections dominate the assemblage of sin-
gle pieces and workpieces (Fig. 7-11; for basic data
see Table 7-5):

1. Blanks and tools discarded without flaking (Bw,
Tw: six cases);

2. Simple tools and surface shaped tools that were
rejuvenated (Ei and Ei/surface, one case each);

5 4

.
H 1
0

3. Raw material units that represent the flaking of
raw pieces (Nb, Nm: two cases) and preforms,
cores or surface shaped blanks (Cc, Cb, Cm:
nine cases).

Within this last group, which is predominant in the
assemblage, there are only two units which com-
prise the inner part of a nodule: in RMU 9, a core-
like piece (Fig. 7-4, 13) attests the flaking of a sim-
ple flake core, whereas in RMU 1, a surface shaped

2
1
2

Bw Tw Cw Nw

Fig. 7-11

Ei TT Mi T™M

Cc Np Cb Nb Cm Nm

Kabazi Il, level V/1: Frequency of transformation sections (Bw = blank without transformation (within the

excavated area), Tw = tool without transformation, Cw = core without transformation, Nw = nodule without
transformation, Ei = isolated functional part of a tool, including resharpening flake, TT = broken tool with
corresponding tip, Mi = two or more isolated chips from modification, TM = tool with corresponding chips
from its modification, Cc = correction of a core, Np = preparation of a raw nodule, Cb = blank production from
a core, Nb = blank production from a raw nodule, Cm = blank production from a core and modification of
blank(s), Nm = blank production from a raw nodule and modification of blanks(s); white bars: debitage, black
bars: */f = faconnage, indicated by flakes from faconnage and/or surface shaped tools).
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blank (Fig. 7-3, 1) points to surface shaping. Accord-
ing to the presence/absence of blank types from soft
hammer percussion, surface shaping was the main
focus of flaking activities and occurs in total in six
units. The flaking of the remaining five units with
hard hammer percussion only probably where also
dedicated to the production of surface shaped pre-
forms, but stopped after initial preparation. Speak-
ing in terms of simple numbers, raw material units
with blank production are small (Table 7-6): rela-
tively long reduction sequences that include blank

production (Cc/*, Nb/*, Cb/*, Cm/*, Nm/*) were
reconstructed on the basis of two to five artefacts
only. Without discussing raw material units in
greater detail, it is difficult to judge whether this
is the result of only minor flaking activities within
the excavated area, or the result of an incomplete
set of data due to the site formation process. Thus,
for a better understanding of the classification of
transformation sections, some raw material units
will be described in greater detail below (compare
also Fig. 7-12 and Fig. 7-13).

assemblage data relait::li);:tien:le;tei:lcation of on-site transformation and/or discard)
I, B
£ic s g g
Kabazi II, 5 a5 - § production of blanks: 5 modification and E
Unit V, Level 1 2o =2 - §'a phases 1 and 2 g usage: phase 3 >
2y |24 5% E E
B2 |E:2| E2 i
g H] b]
oz £ :
2|z g4 2 - £
™ = " E £ 9 E - £ = <
s £ g 2| £€E:=*% = w S 3 g % g E&g g E g
: s £ 3|2 FE3E: £ . % E% . s Ess 4] E
= Y o |3 £ ] > El L =
[14T5 1] [ 1] | [ simple blank | [ | 1 | [ [Bw ]
[15T2 1] [ [ | [ simple blank | [ | 1 | [ [Bw ]
[16]5 1] [ 1] | [ simple blank | [ | 1 | [ ] [Eir]
[18] 3 1] [ 1] | [ simple blank | [ | 1 | [ ][]
[o] 1+ 1] [ 1] | | chunk | | L] ] | [ [ev]
[20T3 1]] 1] [ | [ simple blank | [ [ L1 | [ ] [Bv]
| 13| 21 1 | | | 1 | | | simple tool | | | |:| | 1 | |:| | Tw |
| 17| 2 1 | | | 1 | | | simple tool | | | |:I | - |:I | Ei | | simple tool |
| 2 | 27 4 | | | 2 2 | | | preform | | |:I | | |:I | Cb | | core |
| 12| 5 2 | | | 1 1 | | | preform | - | n | | |:I | Cb | | preform |
[1]s0 2 ][ 1] [ | flake | [ |« 1 IR | [ [Ccor]
| 7 | 13 3 | | | 3 | | | initially surface shapedblankl | |:I | | |:I | Cb/fl | surface shaped blank |
[9]ss 4 ][ 11 [ | [ raw nodule N : | |« 1 IR | ] [ ]
| 3 | 22 4 | | | 1 3 | | | preform | | D - | D | Cm | | core |
| 5 | 13 4 | | 1 | 2 1 | | | preform | - n D n:n D | Cm | | core + simple tool |
| 6 | 10 2 | | | 1 1 | | | preform | n | |:I - | |:I | Cm | | core |
| 4 | 11 3 | | | 2 1 | | | preform | | |:I - | |:I |Crn/f| | initially surface shaped blankl
| 10 | 10 4 | | | 3 1 | | | initially surface shaped blank | n - |:I | |:I | Cm/fl | surface shaped blank |
| 11| 19 5 | | 2 | 3 | | | raw nodule | | n - | |:I | Nm | | preform |
IR S o | e B ]
sl w] = (oo ] 0] oo T2l ] [e] o lo ][]

Table 7-5

Kabazi Il, Level V/1: Data relevant for transformation analysis. The classification of transformation sections

is conducted on the “workpiece-level”. As workpieces are considered as refits, two or more artefacts made
on the same piece of raw material and recovered from the excavated area are taken to represent the
transformation of this raw material on site. For each raw material unit the most initial and the most final
work step in the formal chaine opératoire, as highlighted by the artefacts, are used to define the boundaries
of a transformation section (an explaination of the different classes of transformation sections can be found

in Fig. 7-13).

146



Chapter 7

Saving the Stock to be Prepared for the Unexpected.

Transformation of Raw Material at the Middle Paleolithic Site of Kabazi ll, Level V/1

Initial preparation of raw nodules
(Nb or Nm): RMU 9, RMU 11

RMU 9 consists of four artefacts (Fig. 7-4, 13-16).
Whereas a chunk (Fig. 7-4, 16) comes from the
regulation of the raw piece or was unintentionally
detached in the course of flaking, two large flakes
(Fig. 7-4, 14-15) are covered by cortex on their dor-
sal surface. One of these (Fig. 7-4, 14) shows small
negatives from the preparation of the striking plat-
form, while the other (Fig. 7-4, 15) has an additional
negative which was struck from a striking platform
situated upon the opposite lateral edge of the raw
piece. While the flakes point to the decortication of a
raw piece, the core-like piece (Fig. 7-4, 13) indicates
that the reduction process went further, although no
additional flakes were found in the excavated area.
Conversely, the reduction of RMU 11 (Fig. 7-5, 5-9)
ended after initial preparation. All five artefacts that
make up this unit are partly covered by cortex on
their dorsal surfaces. A crested flake (Fig. 7-5, 6) in-
dicates that the raw piece was prepared at least on
one lateral edge after part of the cortex had been re-
moved. The removal of cortex itself is documented
by two chunks (Fig. 7-5, 7-8) and a cortical flake that
was modified into a simple side scraper (Fig. 7-5, 5).

Surface shaping from partly decorticated
preforms (Cb/surface or Cm/surface):
RMU 4; RMU 5

In RMU 4 (Fig. 7-4, 1-3), two flakes are partly covered
by cortex. One of them (Fig. 7-4, 2) points to surface
shaping. The other one, struck with hard hammer
percussion, shows that the reduction began with
initial preparation (fig. 7-4, 1), while a small frag-
ment without any cortex might stem from a later
stage of surface shaping when cortex had already

Number of artefacts in

been completely removed (Fig. 7-4, 3). The only
piece with a regular outline was modified into a
simple side scraper (Fig. 7-4, 1). RMU 5 (Fig. 7-4,
4-7) shows a comparable reduction sequence. As
the aim of raw material sortation was to distin-
guish individual nodules, it is not accidental that
RMU 5 includes not only a simple flake (Fig. 7-4, 6)
and a chunk (Fig. 7-4, 4), but also a basal fragment
of a formal tool (scraper) (Fig. 7-4, 7) and a rejuve-
nation flake (Fig. 7-4, 5). According to the logics
of flaking, the rejuvenation flake was struck from
the lost distal part of the latter formal tool, which
therefore must have been a convergent scraper.

Surface shaping of surface shaped blanks
(Cb/surface or Cm/surface):
RMU 3, RMU 7

In some raw material units, e.g.,, RMU 3 (Fig. 7-3,
7-10) and RMU 7 (Fig. 7-4, 10-12), all artefacts can
be explained as resulting from surface shaping of
pieces without cortex and which, at the same time,
had undergone a previous facial retouch. Some
of the large flakes from surface shaping (Fig. 7-3,
9; Fig. 7-4, 11) were used to remove deep hinges
which had occurred during previous working
steps of the faconnage.

Correction of surface shaped blanks
(Cc/surface): RMU 1

In RMU 1 (Fig. 7-3, 1-2), the correction of a surface
shaped blank is the only flaking activity that can be
reconstructed. A chunk (Fig. 7-3, 2) covered by cor-
tex stems from the same nodule as a surface shaped
blank (Fig. 7-3, 1). The latter is a cortical flake with
negatives of surface shaping on the ventral surface

raw material unit RMU transformation section
2 1,6,12 Cc/f, Cb/f, Cb
3 4,7 Cm/f, Cb/f
4 2,3,5,9,10 Cb, Cm, Cm/f, Nb, Cm/f
5 11 Nm

Table 7-6

Kabazi I, Level V/1: Frequency of artefacts in raw material units (RMU) classified by transformation analysis as

covering steps of the formal operational chain that are dedicated to the production of blanks (Cc = correction
of core, Cb = blank production from decorticated piece, Cm = blank production from decorticated piece and
modification of blanks, Nb = blank production from raw nodules, Nm = blank production from raw nodule
and modification of blanks, */f = production of surface shaped tools by faconnage).
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Fig. 7-12

Kabazi Il, level V/1: Flow chart of the results of transformation analysis. For every raw material unit, the part

of the chaine opératoire reconstructed with the help of the discarded artefacts (transformation section) is
depicted as conducted within the excavated area. Import and export refer to phases of the lithic reduction
which left no traces among the lithic discard, or to artefacts missing in between the transformation section
(abbreviations of classes of transformation sections are explained in Fig. 7-11; steps of the formal chaine

opératoire after Geneste 1985; 1988; 1990).

that were struck from a decorticated dorsal striking
platform. The lateral break most probably occurred
during initial preparation, and the point of break-
age was used as a striking platform for the produc-
tion of further negatives on the ventral side. At the
same time, the fracture plane of the breakage cuts
some negatives on the distal part of the dorsal sur-
face. With the combination of an unfinished surface
shaped blank and a chunk, RMU 1 fulfils the criteria
for the transformation section “Cc/surface” (“correc-
tion of a core/a surface shaped blank). The origin of
the chunk might go back to a regulation of the base
of the surface shaped blank, at a time when a direct
blow led to an uncontrolled break. However, since
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the pieces do not fit together, it must be assumed
that additional flakes and/or chips were removed.

Rejuvenation of surface shaped tools:
RMU 16

Due to the fact that the flake removed part of a lat-
eral, bifacially retouched working edge as well as a
considerable amount of a convex facial retouch, it
is concluded that the only artefact of RMU 16 (Fig.
7-5, 19) represents the resharpening of a bifacial
surface shaped tool, or the usage of a bifacial tool
as a core.
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Fig. 7-13 Kabazi Il, level V/1: Flow chart of the results of transformation analysis (cf. of Fig. 17-12; abbreviations of
classes of transformation sections are explained in Fig. 7-11).

CONCLUDING REMARKS ON THE TRANSFORMATION ANALYSIS

According to the transformation analysis of 19 raw
material units (Fig. 7-12 and Fig. 7-13), raw mate-
rial units indicating blank production dominate the
assemblage. Among these, surface shaping slightly
exceeds raw material units that were classified as
being related to the very initial preparation of raw
nodules or the reduction of (simple) cores.
However, if surface shaping (Cc/surface: one
case, and Cb/surface or Cm/surface: four cases) is
seen as the main goal of flaking in level V/1, it be-
comes clear that transformation sections at Kabazi I
in most cases do not cover initial or final phases of the
operational chain. Within the excavated area, reduc-
tion processes usually started with decorticated raw
pieces or big flakes, and ended with the modification

of simple flakes. With exception of RMU1, which is
a surface shaped blank that was flaked again after
lateral breakage, there are no fragments of preforms
or surface shaped tools, nor are there many chunks
which would point to failed initial preparation or
surface shaping, e.g. interrupted by fissures or cracks.
Instead, flakes often tend to be large (struck from raw
nodules: RMU 9, RMU 11; detached from preforms:
RMU 3, RMU 4). Despite the fact that the low quan-
tities of pieces allocated to individual raw material
units calls for cautious interpretations, transforma-
tion analysis would still appear to lead to reliable
results. Seeing as qualitative attributes are correlated
with the logics of flaking, it is highly probable that re-
duction sequences were stopped after initial flaking
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of raw pieces, preforms or surface shaped blanks.
If this is true, then the hypothesis that preforms
or surface shaped tools were taken out of the ex-
cavated area after minor flaking is more probable
than the assumption that failed preforms were
discarded on site and remain as yet undiscovered
due to the limited trench size or as a result of the
site formation process. This is strengthened by the
fact that with one exception (RMU 1), artefacts
which indicate the modification, use or discard of
surface shaped blanks are missing. There are no
lateral sharpening flakes or broken tool tips from
bifacial tools, nor are there any discarded surface
shaped tools. Instead, most flakes of considerable
size were used and ended up as formal tools or
flakes with irregular retouch. The only rejuvena-
tion flakes found belong to simple tools, one of
them probably made on a flake from surface shap-
ing (RMU 5). The lack of any item that could prove
the modification of surface shaped blanks (and the
subsequent use of surface shaped tools), and the
fact that only one preform was found, can be inter-
preted in different ways:

1. The main focus of flaking activities was not the
production of finished surface shaped tools,
but the flaking of preforms and decorticated
raw pieces, and the use or retouch of flakes
from surface shaping according to immediate
needs; therefore, the surface shaping often did
not exceed the phase of a preform;

2. If originally present at all, surface shaped
tools were used extensively;

3. Preforms and/or surface shaped tools were
taken to other sites;

4. Preforms and/or worn out surface shaped tools
as well as rejuvenation flakes and broken tips
were discarded either out of the area covered
by our trench, or were deposited in areas since
destroyed by flooding.

In cases where no signs of surface shaping were
found, raw material units were classified as deriv-
ing from core reduction (Cb, Nb: five cases). How-
ever, in most if not all of these cases the flaking
was focused on the rough primary preparation of
preforms for surface shaped tools rather than the
flaking of simple cores. Again, with one exception,
cores or preforms are missing.

Although assemblages of raw material units
tend to be incomplete, they seem to be representa-
tive for flaking activities according to the logics
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of reduction sequences. Thus, an interpretation of
units with long reduction sequences as a stock of
raw material, carried around in different, yet initial
phases of the production of surface shaped tools,
would be most appropriate. If simple blanks were
needed, surface shaping was continued, or was
started, but only the flakes (and not the surface
shaped tools themselves) were used. The flakes
often show traces of usage, either as formal tools
or as pieces with irregular retouch. It seems as
if flakes for use were selected according to size
only, and not on the basis of their specific outline,
thickness or lateral section. In most cases, surface
shaped preforms in varying initial states of pro-
duction were taken out of the excavated area. This
interpretation of the data would not only be in
concordance to most hypothesis suggested above
(1. to 3.), but would also explain best the general
structure of the (micro-)assemblages, with nearly
no performs, some flakes from initial preparation
or surface shaping, no specific criteria for the selec-
tion of blanks for formal tools, and a high percent-
age of irregular retouch that again speaks for an
ad-hoc selection of more intensively used blanks.

Single pieces produced on site were classi-
fied as resulting from the rejuvenation of surface
shaped tools (Ei/surface: one case) or breakage of
simple tools (Ei: one case). In both cases, the tools
themselves were not discarded, but taken out of the
excavated area. Obviously, surface shaped bifacial
tools were only randomly needed at the site, and it
was sufficient to use and rejuvenate already exist-
ing items. Six single pieces were discarded with-
out flaking in the excavated area. These fall into
two categories, blanks (Bw: five cases), and tools
(Tw: one case). It is difficult to judge whether these
single pieces reflect off-site blank production.

Blanks that were, according to transformation
analysis, not manufactured at Kabazi II comprise
a couteaux a dos naturel (RMU 15), two formal tools
(RMU 13, RMU 17), a surface shaped tool (RMU 16),
and one large flake (RMU 14). The impression
that blanks which were produced and modified
on-site were selected randomly, whereas import-
ed single pieces listed above show a preference of
large pieces and tools, might be seen as a strong
argument for the assumption that these were tak-
en from reduction sequences conducted at other
sites. Otherwise, one would expect a less sophis-
ticated selection of blanks. The latter is true for a
chunk (RMU 19), a small fragment (RMU 20), and
a flake from surface shaping, which might indi-
cate on-site reduction sequences incomplete due
to post-depositional processes which occurred
during site formation.
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ReEcoNsTRUCTION OF MOVES

The results of transformation analysis enable us to
state that at minimum eleven items were carried into
the excavated area and there underwent some meas-
ure of reduction which was, by and large, dedicated
to the production of surface shaped tools (Fig. 7-12
and Fig. 7-13). Despite the fact that artefacts might
be missing due to flooding having affected the
south-western part of the trench, the transformation
of those raw material units recovered still speaks in
favour of the same pattern: depending on the state
of reduction, only some flakes were removed either
by direct hard hammer percussion, or by direct soft
hammer percussion. The near lack of bifacial reju-
venation flakes or tool tips clearly speaks against
the assumption that numerous surface shaped tools
were originally present in the excavated area. At the
same time, the short-term character of all occupa-
tions in Unit V, including level V/1, makes it highly
unlikely that there was an enlarged area of activi-
ties, with numerous spots of subsequent knapping
and/or special toss zones. Instead, it seems likely
that most raw material units saw minor flaking only,
and that this ended with the production of surface
shaped blanks or even preforms. In many cases,
flakes from the initial preparation or from the first
working steps of plan-convex surface shaping show
modifications of lateral edges. In general, flakes
were used regardless of their outline, the amount of
dorsal cortex or their thickness; it seems as if size
was the only criteria for the selection of intensively
used blanks. The frequency of formal tools is low,
but there are many pieces with irregular retouch.
As for the mode of production, there is also a clear
pattern visible for the export of artefacts out of the
excavated area (Table 7-7). In nine cases, the inner
part of the worked piece was missing. According to

simple blank

simple tool

surface shaped tool

(initially) surface shaped blank
preform or core

raw piece or chunk

sum

Table 7-7

transformation analysis, they did not reach a final
state of surface shaping and, therefore, were not
ready for modification or use. Thus, it does not seem
probable that the pattern of discard can be explained
exclusively by natural site formation processes. In-
stead, it seems as if a good portion of preforms and/
or surface shaped blanks was transported out of the
excavated area, and even out of the site. For single
pieces, no secure interpretation can be offered. While
the import of formal tools, sometimes rejuvenated
on the site and exported afterwards, makes sense,
little can be said about isolated blanks discarded in
the excavated area.

To summarise, Neanderthals came to Kabazi II,
level V/1 at a time when the site was situated near
the river bank. The climate at the beginning of the
last Glacial still favoured forest steppe type vegeta-
tion, with trees in the immediate vicinity of the lime-
stone block. It is not entirely clear if the assemblage is
the result of a single visit, or a palimpsest of several
visits. Nevertheless, transformation analysis shows
a recurrent pattern of import, on-site flaking, and
probably also export. In general, the Neanderthals
were content with using raw material from primary
sources as well as from outcrops where residual ma-
terial could be collected from the surface. They were
equipped with some tools, a number of which were
surface shaped, several surface shaped blanks and
previously flaked preforms (from past campsites),
and a few raw nodules (possibly taken from out-
crops they passed by). Only when necessary, were
reduction sequences continued which had begun
elsewhere. These, however, were stopped when de-
mand was satisfied by local supply. The Neanderthal
mode of planning (Fig. 7-14) was geared towards
preparation for unforeseen periods rather than

import on-site discard export
5 37
2 8 1
1
2 1 3
6 1
3 7
19 54 10

Kabazi I, Unit V/1: Summary of pieces that, according to transformation analysis, were imported into,

discarded in, and exported from the excavated area.
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transportation of
raw pieces, preforms,
and surface shaped blanks
as a stock for unforeseen
periods

curated tools
for daily supply

flaking of imported raw pieces,
preforms and surface shaped blanks
to meet immediate supply only,
curation of tools (and consumption of prey?)

transportation of
preforms and
surface shaped blanks

Kabazi II,
Unit V,

|
|
|
|
|
|
|
|
Level 1 :
|

curated tools
for daily supply

Bodrak Valley

mental map as cut out of landscape,
reconstructed on the basis of micro moves

Alma Valley

Fig. 7-14

Kabazi ll, level V/1: Hypothetical reconstruction of moves. It is assumed that incomplete chaines opératoires on

the level of raw material units are the result of moves: some artefacts might have been left at previous camps
or transported to future camps (macro moves), while others might have been taken to contemporaneous sites

(micro moves).

focusing on preparation for anticipated activities.
Most tools were produced ad hoc from blanks struck
from a stock of raw material that mainly consisted of
already flaked items. Although the technique of lat-
eral sharpening flakes was generally known, there is
little evidence for the curation of tools. Furthermore,
one has the impression that the Neanderthals tried
to restrict the consumption of lithics at Kabazi II to a
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minimum, possibly because raw material sources in
areas of future macro moves were still unknown. It
seems as if mental maps represented cut outs of the
landscape only. Triggered by immediate needs, the
knowledge of resources was possibly more the result
of moves within the logistical territory around the
site, rather than resulting from storing of places in
the memory of the group, and long-term planning.



ABSTRACT

Chapter 7 Saving the Stock to be Prepared for the Unexpected.
Transformation of Raw Material at the Middle Paleolithic Site of Kabazi Il, Level VI1

KAPMAHHBIN 3AITAC HA BCIKUI
HEITPEIBUJIEHHBIN CJIYUAU:
TPAHCO®OPMAIIMOHHBIN AHAJIN3
KPEMHEBOI'O ChIPbS HA ITOCEJIEHUN
KABA3U 11, TOPU30OHT V/1

T. VIMAUEP

Crreninduka akkymyasnyy apredakToB 4aHHOTO TOPU30HTa COCTOUT B TOM, YTO BO BpeM: MX
OTA0XKeHNs I11011Tab II0CeAeHN s IIoABepralach BpeMeHHbIM Ce30HHBIM IToAToneHnsM. Vicxoas
M3 OTCYTCTBMSI B OTAOKEHMUAX KPYIIHOTO ODAOMOYHOIO MaTepuada, MOXKHO IIPeAIIOAOXKUTD
€AabyI10 HePIuIo aAA10BMaAbHBIX IIPOIIeCCOB, KOTOPLIe He IIPUBeAN K Cepbhe3HbIM BepTIKaAbHBIM
1 TOPU30HTaABLHBIM IlepeMelleHNsIM apTe(aKToB.

Texauko-Tumnoaornmdeckuii aHaaus apredakToB yKas3blBaeT Ha MX IPUHAAAEKHOCTh K
MMKOKCKMM MHAYCTpUsM. 54 apTedakra, oOHapy>KeHHbIe B AJaHHOM TOPU30HTe, II0APa3AeAsIIoTCs
Ha 20 cpIpbeBbIX IpymIl. ToABKO OgHa ChIpbeBas IpyIllla COCTOUT U3 “DK30TMYECKOro” KpeMHsl,
TOTJa KaK BCe OCTaAbHbIE ChbIpbeBble I'PYIIILI IIpeACcTaBAeHbl OOBIYHLIM OO4pPaKCKUM KpeMHeM.
B cooTsercTBUMI C IIPOBEAEHHBIM TPaHCPOPMAIIMOHHBIM aHAAMU30M, PEKOHCTPYUPOBaHEI
caeayIolue AeiCcTBIs, IIpMBeAlINe K 00pa3oBaHMIO JaHHOTO KOMILAeKca apTepaKToB:

—_

. Ha CTOSIHKe OCTaB/A€eHa 4acTh MMIIOPTUPOBaHHOIO OPYAUITHOTO Habopa 11 CKOAOB;

. Ha cTOsTHKe Ob1a1 TIepeodOpMAeHBI HEKOTOPbIe U3 IIPUHECEHHBIX OPYAUIL;

3. Ha CTOSIHKe JMMeJAO MeCTO OTpaHMYeHHOe pacliellleHle MMIIOPTUPOBAaHHBIX KeABaKOB,
1pepopM, HyKAeycoB 11 00pabOTKa ABYCTOPOHHMX OPYAUIL U UX 10AypabprKaTOB.

N

He mckaioueHo, 4TO OOABIINMHCTBO CHIPBEBBIX IPYIII CBA3aHO ¢ OPOPMAEHMEM ABYCTOPOHHMX
opyauii. B To >xe Bpems, onepanyoOHHBIE PAABI OYeHb KOPOTKM — IIOCAe CHATUS HeCKOABKMX
ormienios npedopma nau 1noaydabpukar ABYCTOPOHHEIO OPYAM: TPaHCIOPTUPOBAANCh Ha
APYTYIO CTOSHKY. 3a4acTylO OTIIEITbl, IIOAy4eHHble Ha IoceAeHNM Topu3oHTa V/1, HecKoAbKO
MOANPUITMPOBAANCH MapTMHAABHON PeTYIILIO.

Taxum obOpaszom, 0oabllas 4acTh OTIIEIIOB M OPYAUIl IPOMCXOAUT M3 “KapMaHHOTO
3araca”’, KOTOpble TPaHCIOPTUPOBAAMCh OT CTOSHKM K cTosHKe. Ilpmyem, cHATHE CKOAOB C
apredakToB “KapMaHHOIO 3araca’ ObIAO KpaliHe AUMUTUPOBAHHBIM. [T0X0OKe, YTO OCHOBHOII
YepTOIl OTHOIIEHMs OOuTaTeAel rmoceenus ropusonta V/1 x “kapmanHomy 3anacy” rnpedopm
1 oaydadpuKaTOB OBLA0 €T0 COXpaHeHNe Ha cAydall HellpeABUAeHHBIX 00CTOSATEABCTB, HeXeAl
roAy4enre MOp(OAOrMIeCcK! 3aBePIIEeHHBIX ABYCTOPOHHIX OPYAMIL.
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