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Kabazi V:

Chapter
15

Bone and Stone Tools Used in Flint Knapping

Bone and stone retouchers and hammerstones
are an artefact category long attested in stu-
dies of the Crimean Middle Palaeolithic (Bonch-
Osmolovski 1940; Gvozdover, Formozov 1960;
Kolosov 1983; Kolosov 1986; Kolosov, Stepanchuk,
Chabai 1993; Stepanchuk 1990; Stepanchuk 1993;
Yevtushenko 1998b; Chabai 2004b, 2004c). The
collection of bone and stone tools for flint treatment
recovered from Kabazi V is, however, the largest
ever to have been recovered. In total, there are 255
items: 205 bone retouchers, 35 pebble retouchers,
and 15 hammerstones.

The dispersion of bone and pebble retouch-
ers / hammerstones throughout the archaeological
occupations is heterogeneous in character. Bone
retouchers were found in all archaeological levels of
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sub-units II1/1, 1II/2, I1I/4, II1/5, I1I/7, as well as in
some levels of sub-units III/3, 11I/6, and in Unit IV,
whereby nearly 80 % of pieces stems from sub-units
I1/1 and III/5. Pebble retouchers and hammerstones
were discovered in practically all archaeological
levels of sub-units III/1 and III/3, and also in level
I11/4-1. The most numerous collection of tools on
pebbles was discovered in archaeological levels of
sub-unit III/1 where they constitute about 70 % of
the total number from the entire Kabazi V sequence.
A total of 27 of the 34 pebble retouchers / hammer-
stones from sub-unit III/1 stems from level III/1A.
The analysis of such a large collection of flint treat-
ment tools has revealed some important typological
characteristics with which comparative analyses can
now be undertaken.

CrLAssIFICATION OF BONE AND STONE Toors Usep IN FLINT KNAPPING

In the last decade some different approaches have
been suggested for classifying bone and stone
retouchers and hammerstones. For example,
Yevtushenko and Chabai defined bone and
pebble retouchers on the basis of size and the

positions of their working surfaces (Yevtushenko
1998b; Chabai 2004b, 2004c). In this study these
characteristics are complemented by four further
attributes. Thus, a total of six attributes of flint
treatment tools from all archaeological levels
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of Kabazi V has been studied. These attributes are
the number of working surfaces, the number of
working zones, the degree of utilisation, dimen-
sions, weight, and raw material.

1. According to the number of working surfaces
bone and pebble retouchers / hammerstones
are differentiated as either one-sided (unifa-
cial), two-sided (bifacial), three-sided (trifa-
cial), etc.

2. Each bone and pebble retoucher / hammer-
stone is classified according to the number of
working areas (working zones) which it dis-
plays, i.e. concentrations of transverse cuts
and longitudinal scratches. Accordingly, there
are pieces with one working zone (simple),
two working zones double), three working
zones (triple), etc.

3. A basic criteria for the classification of re-
touchers and hammerstones into differ-
ent groups is the degree to which they have
been utilised, i.e. the state of their working
surfaces. Accordingly, three types of bone
and pebble retouchers / hammerstones are
distinguished: slightly utilised, moderately

utilised, and heavily utilised. Tools with
only a slight degree of utilisation are
characterised by pieces with only a small
number of cuts on their working surfaces.
Retouchers and hammerstones of this type
usually display a small working zone that
is not overly covered by cuts and artificial
striations, and where intact areas of the
tool’s primary surface remain. Bone and
pebbles with moderate and heavy degrees
of utilisation display more extensively
affected working surfaces with a high den-
sity of cuts and scratches, particularly in
form of peculiar crumbled cavities, within
the limits of the working zone.

4. Dimensions are in mm, and relate to the maxi-
mum length, maximum width, and maximum
thickness of a piece.

5. Weight in grams. This attribute is of relative
significance, particularly due to the obvious
difference in the weight of fresh and fossil
Pleistocene bones.

6. The type of raw material refers to the material
used as a retoucher / hammerstone.

TueE BoNE RETOUCHERS

The six attributes listed above have been recorded
for all bone retouchers from all archaeological levels
of Kabazi V. All bone retouchers found at Kabazi V
are characterised by the presence of a single flat or
slightly convex working surface. Among tube bone
fragments the exterior surfaces were used as work-
ing surfaces. Two types of bone retoucher have been
discovered at Kabazi V, the simple bone retoucher
(Fig. 15-1, 1-2; 15-2; 15-3; 15-4, 1, 2; 15-5; 15-6; 15-7, 1)
and the double bone retoucher (Fig. 15-7, 2; 15-8; 15-
9; 15-10; 15-11; 15-12). All three degrees of utilisation
are attested among these pieces, i.e. slight utilisation
(Fig. 15-1, 1, 2; 15-2; 15-3; 15-4, 1; 15-7, 2; 15-8; 15-9),
moderate utilisation (Fig. 15-4, 2; 15-5), and heavy
utilisation (Fig. 15-6; 15-7, 1; 15-10; 15-11). Among

the double retouchers 2.45 % comprise bone tubes
with different degrees of utilisation (Fig. 15-12), and
each is characterised by its own quite individual di-
mensions and weight characteristics. On the basis
of these data, statements can be made with regard
to the role of bone retouchers in the overall system
of flint treatment, and in comparison say with other
types of instruments, such as stone retouchers and
hammer-stones. As a rule, “blanks” used for the pro-
duction of bone retouchers comprised fragments of
tube bones from animal extremities, and in rare cases
rib fragments were also used (Chabai, 2004b, p. 408).
The “raw material” for bone retouchers consisted of
the remains of animals processed at the site.

DEescrirTiON OF BONE RETOUCHER ASSEMBLAGES

Sub-Unit I1I/1

In sub-unit III/1, tube bone fragments were used as
retouchers; this collection of artefacts numbers 107
items, thus constituting 52.2 % of all retouchers from
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Kabazi V. In all archaeological levels of sub-unit I1I/1
simple types prevail (Table 15-1; Fig. 15-1, 1, 2; 15-
4, 2; 15-7, 1), and double retouchers make up about
a quarter of all retouchers from sub-unit I1I/1 (Fig.
15-7, 2; 15-10; 15-11). A level-by-level analysis of the
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Fig. 15-2 Kabazi V, level l1I/4-5, bone retoucher: one-sided
simple, slightly utilised.

Fig. 15-1 Kabazi V, levels 1II/1TA (1), 1lI/1B (2), bone
retouchers: 1, 2 — one-sided simple, slightly uti-
lised.

Fig. 15-3 Kabazi V, level 11l/5-3, bone retoucher: one-sided Fig. 15-4 Kabazi V, levels 1lI/6-1-2 (1), /1A (2), bone
simple, slightly utilised. retouchers: 1 — one-sided simple, lightly utilised;
2 - one-sided simple, moderately utilised.
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One-side simple bone retouchers One-side double bone retouchers
light moderate  heavily ligth moderate  heavily combined *| Total:
11/1B 5 4 8 . . 4 21
Sub-unit IT1/1 /1 8 12 21 5 6 5 3 60
/1A 10 6 5 2 23
1/1C . . 2 . 1 3
Sub-unit III/2 2 ! ! ! 5
II2A 1 1 1 3
111/3-1 1 1
111/3-1B . 1 1
1I1/3-2A . . 1 1
Sub-unit III/3  |111/3-3 1 . . . . . 1 2
II1/3-3A 1 1
111/3-4 . . 1 1
1I1/3-5 . . . . . 1 1
111/4-1 . . 1 1 1 3
111/4-2 . 2 2
Sub-unit /e |/ ' ! ! 2
111/4-4 . . . 1 1
111/4-5 1 1 2 5
111/4-6 . . . . 1 1
111/5-1 1 1 2 1 5
11/5-1A 1 1 2
111/5-1B 1 1 2
111/5-2 2 1 4 2 1 10
Sub-unit III/5  |111/5-2-1 1 1
1I1/5-3 1 4 1 6
I11/5-3B +
111/5-3B1 7 3 2 1 3 2 18
111/5-3B2 2 4 8
Sub-unit ITI/6  |111/6-1 1 2 1 1 1 6
11/7-1 2 1 4
Sub-unit ITI/7  |I11/7-2 1 1 2 4
11/7-3 . 1 2
Unit IV V2 ' ! !
v/3 . . 1 1
Total: 45 43 65 9 18 19 6 205

*one-sided double retouchers with varying degrees of utilisation

Table 15-1 Kabazi V. Classification of bone retouchers.
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Fig. 15-5 KabaziV,levellll/5-3B2,boneretoucher:one-sided Fig. 15-6 Kabazi V, level Ill/5-1, bone retoucher: one-sided
simple, moderately utilised. simple, heavily utilised.

Fig. 15-8 Kabazi V, level Ill/4-6, bone retoucher: one-sided
double, slightly utilised.

« Fig. 15-7 KabaziV, levellll/1,boneretouchers: 1-one-sided
simple, heavily utilised; 2 - one-sided double,
slightly utilised.
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Fig. 15-9 KabaziV,levellll/5-3B, boneretoucher:one-sided Fig. 15-10 Kabazi V, level Ill/1, bone retoucher: one-sided
double, slightly utilised double, heavily utilised.

Fig. 15-11 KabaziV, level /1A, bone retoucher: one-sided Fig. 15-12 KabaziV, level l1I/5-1, bone retoucher: one-sided
double, heavily utilised double, light / moderately utilised.

432



Chapter 15

ratio of simple and double retouchers shows that the
greatest numbers of double types occur in archaeo-
logical levels I1I/1 (31.67 %) and III/1C (33.33 %). In
levels III/1A and III/1B their ratios are considerably
lower, with 8.7 % and 19.5 %, respectively.

Among both simple and double retouchers
from sub-unit III/1 heavily utilised items predomi-
nate (Table 15-1; Fig. 15-10; 15-11), with the excep-
tion of the level III/1A assemblage (Fig. 15-1, 1) in
which only slightly utilised pieces are the most
numerous among simple retouchers (Table 15-1).
Among the double retouchers in archaeological lev-
els III/1A and III/1B heavily utilised items prevail.
Double retouchers in level III/1 comprise slightly,
moderate and heavily utilised items in practically
equal ratios. The only bone retoucher with a mode-
rate degree of utilisation is the double retoucher from
archaeological level III/1C. There are three double
retouchers from level III/1, all of which are charac-
terised by different degrees of utilisation; whereas
two pieces display slightly and moderately utilised
working areas, one piece has one slightly and one
heavily utilised surface.

Generally speaking, a prominent feature among
bone retouchers from sub-unit III/1 assemblages is
a well-defined prevalence of heavily utilised over
lightly utilised retouchers, a feature which is cha-
racteristic for both simple and double retouchers.
For simple retouchers this feature is expressed most
clearly in archaeological levels III/1A and III/1B
(Table 15-2), while for double retouchers in level
I11/1 (Table 15-3).

Further, in sub-unit III/1 the heaviest examples
of simple and double retouchers were also the most
exploited (Tables 15-2 and 15-3). In other words, the
most significant attributes when choosing a bone to
serve as a retoucher would have been weight, length,
width, and thickness. This selection process, which
is evidenced in the collection of 107 items, shows
very precisely that larger and heavier retouchers
were used more intensively than small and light-
weight tools.

Sub-unit I11/2

The collection of bone retouchers from sub-unit I1I/2
comprises six items (Table 15-1), all made on frag-
ments of tube bone; five instruments are simple
retouchers, with only one double retoucher.

Among simple bone retouchers there are near
equal ratios of pieces with heavily, moderately and
slightly utilised working surfaces; the double re-
toucher has one working zone with traces of a slight
utilisation, while the other is heavily utilised.

Kabazi V: Bone and Stone Tools Used in Flint Knapping

Retouchers from level III/2 differ considerably from
other Kabazi V retouchers not only in their recorded
width and thickness, but also, and especially, in their
weight (Table 15-2). While bones used as retouchers
at Kabazi V were usually horse bones, in level I11/2
fragments of much larger, but unidentified, animal
than Equus hydruntinus were used. These heavy-
weight retouchers show more intense (heavier)
signs of utilisation than lightweight pieces; at the
same time, the heavyweight retouchers are shorter
than the lightweight tools.

Sub-unit I1I/3

In sub-unit III/3 eight bone retouchers were dis-
covered through seven archaeological levels (Table
15-1); in all cases these retouchers were fragments of
tube bones.

With the exception of two double retouchers
from levels I1I/3-3 and III/3-5, all other tools are sim-
ple retouchers. Whereas three of the latter are cha-
racterised by only a slight utilisation, one is mode-
rately utilised, and two are heavily exploited. The
double retouchers are represented by two types of
utilization: heavily and light / heavily.

The length, width, thickness, and weight of re-
touchers from sub-unit III/3 are presented in Tables
15-1 and 15-2.

Sub-unit I11/4

A total of 14 bone retouchers were discovered in ar-
chaeological levels from sub-unit I1I/4; all were made
on fragments of tube bones (Table 15-1). Whereas ar-
chaeological level I1I/4-5 yielded the most retouchers
(5 pieces), in levels 11I/4-4 and 111/4-6 bone retouch-
ers are represented by single items.

In sub-unit I1I/4 simple retouchers are the most
common with nine items(Fig. 15-2), and there are
five double retouchers (Fig. 15-8). Level III/4-1 is
the only archaeological level of sub-unit III/4 in
which double retouchers occur more frequently than
simple retouchers (Table 15-1).

There is just one simple retoucher with a slightly
utilised working surface (Fig. 15-2), while there are
four pieces with moderately utilised and four pie-
ces with heavily utilised surfaces. Double retouch-
ers are represented by both lightly (Fig. 15-8) and
moderately utilised pieces (Table 15-1). There are
no heavily utilised double retouchers in sub-unit
I11/4 assemblages.

In the case of level III/4-5 it is of interest that
bigger and heavyweight simple retouchers are
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light moderate
length width thickness weight length width thickness weight
(mm) (mm) (mm) (gr) (mm) (mm) (mm) (gr)
111/1B 52.08 20.63 6.91 6.40 42.8 17.48 7.52 4.75
Sub-unit TII/1 /1 61.25 25.99 7.58 10.75 64.81 25.58 8.65 15.58
/1A 59.79 23.08 8.49 9.20 57.57 24.47 9.12 11.00
1/1C
Sub-unit I11/2 /2 * 130.88 30.82 18.73 57.00
I1/2A * 55.50 23.88 9.41 11.00 96.22 16.91 10.03 20.00
/3-1* 92.01 31.36 9.83 18.00
I11/3-1B * 61.32 24.68 8.86 8.00
I11/3-2A *
Sub-unit I11/3 1/3-3 * 60.83 17.11 7.93 7.00
I11/3-3A * 110.12 45.98 12.37 51.00
11/3-4 *
111/3-5
11/4-1*
111/4-2 * 55.01 21.06 9.07 7.50
Sub-unit 111/4 1/4-3 * 37.93 20.81 4.06 3.00
111/4-4
111/4-5 111.76 25.92 10.56 34.00 100.34 27.34 6.87 17.00
111/4-6
11/5-1 74.37 22.16 11.76 14.00 59.53 19.73 8.78 9.00
I1/5-1A * 70.08 20.6 7.15 10.00
11/5-1B * 59.78 20.83 9.17 9.00
111/5-2 102.82 26.02 7.98 19.50 55.6 21.65 10.28 13.00
Sub-unit II1/5 111/5-2-1 * 58.17 28.92 10.64 20.00
111/5-3 98.79 30.43 9.67 30.00
I11/5-3B + I11/5-
3B1 59.62 23.37 7.72 8.86 71.13 24.43 7.66 12.33
111/5-3B2 77.89 19.19 6.42 8.00 92.07 22.11 5.75 11.00
Sub-unit I11/6 11/6-1 72.42 26.65 9.43 16.00 59.63 20.43 10.78 11.00
11/7-1 77 .41 18.41 8.97 10.00
Sub-unit I11/7 mr/7-2 * 66.22 31.91 8.83 17.00 56.54 28.23 9.49 12.00
11/7-3 * 71.76 26.21 7.32 11.00
Unit IV v/2* 48.5 21.66 7.7 5.00
Iv/3*

*single piece

Table 15-2 Kabazi V. Average dimensions of simple bone retouchers.

less utilised than smaller and lightweight tools
(Table 15-2), thus a quite opposite trend to that
observed for sub-unit III/1, even though double
retouchers from both level III/4-5 and sub-unit III/1
are still of similar sizes and weight (Table 15-3)
However, in archaeological level 11I/4-3 bigger and
heavyweight simple retouchers are once again
more intensely exploited than smaller and light-
weight pieces (Table 15-2).
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It is likely that the observed correlation between
metric measurements and utilisation for simple re-
touchers in both sub-unit III/1 and archaeological
level III/4-5 might best be explained by varying avail-
abilities of large fragments of bones. In other words,
a deficit of long bone fragments led to the selection
of heavyweight pieces (Table 15-2; levels I1I/1B, 11I/1
and III/1A). In other levels, such as level 111/4-5, where
bone fragmentation is not so pronounced, longer frag-
ments of tube bones were selected as retouchers.
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heavily
length width thickness weight
(mm) (mm) (mm) (gr)
62.81 25.95 8.02 12.5
68.03 24.24 7.95 13.05
63.64 28.95 9.68 18.20
69.79 25.09 8.58 13.00
94.67 39.1 29.25 70.00
77.72 26.7 9.56 20.00
94.8 29.66 11.35 25.00
70.65 20.61 10.83 13.00
71.43 15.4 4.08 4.00
37.76 25.74 9.8 8.00
70.33 21.41 8.01 10.50
63.47 30.14 8.66 22
45.44 30.3 5.16 6.00
76.34 39.09 8.89 17.00
58.87 23.52 9.44 11.75
52.81 27.09 7.92 8.25
57.71 23.76 11.79 10.50
79.02 29.32 9.72 20.00
42.72 21.43 9.78 8.00
32.93 14.55 8.73 4.00
45.65 23.12 7.45 7.00

Table 15-2 Continued.

Sub-unit I1I/5

With the exception of two rib fragments in levels
I11/5-3B + 111/5-3B1 and 111/5-3B2, all bone retouch-
ers in sub-unit III/5 were made on the fragments
of tube bones. The assemblage of bone retouchers
from sub-unit III/5 is the most numerous after the
aforementioned collection from sub-unit III/1. Re-
touchers were found in all archaeological levels and
number 52 pieces (Table 15-1). The highest number

Kabazi V: Bone and Stone Tools Used in Flint Knapping

of retouchers (18 items) in this sub-unit stems from
level I11/5-3B, with ashy cluster I11/5-3B1.

More than 76 % of all bone retouchers are sim-
ple retouchers (Fig. 15-3; 15-5; 15-6), the rest being
double retouchers (Fig. 15-9; 15-12).

In most archaeological levels of this sub-unit
simple bone retouchers are usually heavily utilised
(Fig. 15-3; Table 15-1), although in archaeological
levels III/5-3B + 111/5-3B1 slightly utilised retouchers
prevail (Table 15-1). Among the double retouchers
of sub-unit III/5 moderately utilised pieces are the
most common. The only tool with a slight degree of
utilisation stems from archaeological level III/5-3B
+ III/5-3B1 (Fig. 15-9). One more double retoucher
shows different degrees of utilisation on its two
working areas (Fig.15-12).

Concerning size, two trends can be observed
among simple retouchers from sub-unit III/5.
First, there is an increase in the size and weight
of retouchers relative to their degree of utilisation
(Table 15-2). Among bone retouchers from level
II1/5-3B2 a loss of length is compensated by oth-
er factors, such as width, thickness, and weight.
Second, in level III/5-2 an opposite trend can be
observed; in this case there is a reduction in size
among simple bone retouchers relative to the state
of utilisation, i.e. from slightly utilised to heavily
exploited (Table 15-2). For retoucher assemblages
from levels I1I/5-1 and 111/5-3B + 111/5-3B1 such cor-
relations are not observed here, the weight of sim-
ple heavily utilised retouchers considerably sur-
passes that of slightly utilised instruments.

In sub-unit III/5, items with all described levels
of utilisation occur in level I11/5-3B + I1I/5-3B1. In this
level there is also a characteristic reduction of size
and weight that is relative to the state of utilisation
(Table 15-3).

Sub-unit I1I/6

In the three archaeological levels of this sub-unit,
bone retouchers were found only in level II1/6-1-2;
all were made on bone fragments. The collection of
bone retouchers from sub-unit I1I/6 comprises 6 tools
(Table 15-1): four simple retouchers (Fig. 15-4, 1),
and two double retouchers (Fig. 15-8). Among the
simple retouchers, pieces with moderately utilised
working zones prevail (Table 15-1). Double retouch-
ers are represented by lightly and moderately uti-
lised pieces in equal ratios, while heavily utilised
retouchers are absent (Table 15-1).

On the whole, among simple retouchers a re-
duction in size and weight is relative to the state of
utilisation (Table 15-2).
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light moderate
length width thickness ~ weight length width thickness  weight
(mm) (mm) (mm) (1) (mm) (mm) (mm) (1)
111/1B
1I1/1 . 19.44 2 7. 7 21.42 7.71 11.
Sub-unit 111/1 / 66.08 9 5.29 00 66.73 50
/1A
III/1C ** 54.69 17.38 7.35 9.00
Sub-unit I11/2 111/2 **
II1/3-3 **
Sub-unit I11/3 /
111/3-5 **
II1/4-1 ** 71.23 29.81 8.60 24.00 87.13 36.13 6.91 15.00
I11/4-4 ** 1. 234 01 11.
Sub-unit I11/4 / 6130 343 8.0 00
111/4-5 ** 78.40 44.70 8.36 36.00
111/4-6 ** 87.06 25.42 10.71 21.00
II1/5-1 **
111/5-2 ** 58.03 513 8.92 12.00
111/5-3
Sub-unit I11/5 /
111/5-3B + 111/5-
118.33 27 9.17 36.00 91.57 28.16 8.26 22.25
3B1 **
111/5-3B2 ** 63.74 29.27 6.9 11
Sub-unit I11/6 111/6-1 ** 60.31 23.63 6.05 9.00 114.69 12.69 10.09 11.00
11/7-1 80.57 35.17 7.93 39
Sub-unit I11/7 111/7-2 **
11/7-3 **

* one-sided double retouchers with varying degrees of utilisation

** single pieces

Table 15-3 Kabazi V. Average dimensions of double bone retouchers.

Sub-unit I11/7

Sub-unit III/7 yielded a total of 10 bone retouchers
(Table 15-1); all were made on fragments of tube
bones.

Simple retouchers are more common than dou-
ble retouchers. Among simple retouchers, slightly
utilised instruments are the most numerous; only
one heavily utilised simple retoucher was recovered
from archaeological level 1II/7-1. At the same time,
among double retouchers heavily utilised instru-
ments prevail (Table 15-1); slightly utilised double
retouchers are absent.

On the whole, the size and weight of double

retouchers from sub-unit III/7 exceed values re-
corded for simple retouchers (Tables 15-1 and 15-2).

Unit IV

Bone retouchers were found in levels IV/2 and 1V/3.
The collection of bone retouchers from Unit IV is
the smallest at Kabazi V (Table 15-1). These tools are
exclusively simple retouchers with moderate and
heavy degrees of utilisation of their working sur-
faces. Further, these retouchers are the smallest and
lightest among the retouchers from Kabazi V. All
pieces were made on tube bone fragments.

PEBBLE RETOUCHERS AND HAMMERSTONES

In the following, stone retouchers / hammerstones
from Kabazi V are described in much the same way
as bone retouchers above, i.e. on the basis of the
same six attributes.
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Pebble retouchers / hammerstones differ from bone
retouchers in the number of potential working sur-
faces; indeed this can be explained quite simply
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heavily combined *
length width  thickness  weight length width  thickness  weight
(mm) (mm) (mm) (81) (mm) (mm) (mm) (81)
77.11 21.45 8.11 14.25 . . . .
74.07 25.81 8.62 15.80 78.04 20.55 8.26 13.33
62.14 31.28 11.05 18.00
77.61 28.86 10.64 18
. . 86.1 16.31 5.72 10.00
58.52 36.18 8.95 29.00
68.3 31.22 9.95 20.00
66.61 15.93 9.92 9.00
60.1 26.18 13.39 19.00
66.89 23.78 7.23 11.00
53.97 18.47 8.60 7.00
72.83 23.61 10.92 18.00

Table 15-3 Continued.

by the natural characteristics of pebbles. Generally
speaking, pebbles from the present day Alma Riv-
er can be assigned to one of two different shapes.
First, there are flat pebbles with sub-rectangular or
sub-oval outlines, and, second, there are rounded
/ spherical shaped pebbles. The latter were never
used as retouchers / hammerstones in Kabazi V oc-
cupations. Depending on the number of working
surfaces, pebble retouchers / hammerstones are re-
ferred to as either one-sided (Fig. 15-13, 1, 2; 15-14;
15-15), two-sided (Fig. 15-16; 15-17; 15-18; 15-19; 15-
20), three-sided (Fig. 15-21) or four-sided. The two-
sided retouchers and hammerstones are subdivided
into two-sided opposite (Fig. 15-16; 15-18; 15-19) and
two-sided adjacent pieces (Fig. 15-17).

Number of working areas/zones

According to the number of working areas, stone
retouchers and hammerstones are assigned to the
following types: simple (single) (Fig. 15-13, 2; 15-
14; 15-15; 15-16; 15-17), double (Fig. 15-13, 1; 15-18),
triple and fourfold (tetrad) tools. Also, some peb-

bles feature different numbers of working areas on
working surfaces (Fig. 15-19; 15-21). Such pieces are
referred to as combined forms. To simplify matters,
in the following, the combined number of working
areas on these pieces will be displayed according to
the number of working surfaces using a slash «/».
For example, the retoucher in Figure 15-19 is a dou-
ble-side combined (2/1) piece, i.e. the double-sided
retoucher has two working areas on one surface, and
on its opposite surface just one working area.

Degree of utilisation

Pebble retouchers and hammerstones comprise three
different types; they can be slightly utilised (Fig. 15-
13, 1; 15-16; 15-17; 15-18), moderately utilised (Fig.
15-13, 1, 15-14) or heavily utilised (Fig. 15-15). Of 28
pebbles, 20 have two or more working surfaces which
show different states of utilisation on each surface.
The most frequently observed combinations is slight /
moderate (N=9) (Fig. 15-19) and slight / heavy (N=9)
(Fig. 15-20) utilisation. The combination moderate /
heavy (Fig. 15-21) utilisation is less common
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Size
Maximum length, width and thickness were meas-
ured and recorded.

Weight of retouchers and hammerstones

Concerning the weight of retouchers and hammer-
stones, each pebble is unique. Complete tools weigh a
minimum of 13 grams and a maximum of 554 grams.

Type of material

River pebbles picked up in the floodplain of the
Alma River served as “blanks” for stone retouch-
ers and hammerstones at Kabazi V. In 71 % of
cases pebbles are of sandstone, with limestone
pebbles making up 25 % and quartz pebbles 4 %
of raw materials.

DescripTioN OF PEBBLE RETOUCHERS AND HAMMERSTONE ASSEMBLAGES

Sub-unit I1I/1

The assemblage of pebble retouchers and hammer-
stones from sub-unit III/1 is the most numerous dis-
covered at Kabazi V, it constituting about 70 % of
all pebble retouchers and hammerstones from the
site. Of the 34 pebble retouchers and hammerstones
from this sub-unit, 27 stem from archaeological level
III/1A (Table 15-4).

Retouchers on pebbles are represented by 23
pieces (Table 15-4), comprising 6 one-sided tools
(Fig. 15-13, 2), 9 two-sided pieces (Fig. 15-17; 15-18),

A |
=}
]
&

and 3 three-sided items; 5 pieces could not be
assigned to a particular type (Fig. 15-20).

Among one-sided and two-sided retouchers sim-
ple types prevail (Fig. 15-13, 2; 15-17); these include
5 one-sided simple (single) tools, and 4 two-sided
simple (single) tools (Table 15-4). Double types
comprise 1 one-sided retoucher, and 3 two-sided re-
touchers (Fig. 15-18). Among the latter, one retouch-
er displays a combined system of working areas
(two-sided combine; 2/1). The three-sided retouch-
ers were assigned to simple, combined and uniden-
tifiable types, respectively.

Fig. 15-13 Kabazi V, levels 11I/3-3A (1), /1A (2), pebble retouchers: 1 — one-sided double, slightly utilised;

2 - one-sided simple, moderately utilised.
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Fig. 15-14 Kabazi V, level lll/1A, pebble hammerstone: one-sided simple, moderately utilised.
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Fig. 15-15 Kabazi V, level 11I/3-3, pebble hammerstone: one-sided simple on distal end, heavily utilised.
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Fig. 15-16 Kabazi V, level 11I/3-2, pebble retoucher: two-sided simple, lightly utilised.

1

Fig. 15-17 Kabazi V, level /1A, pebble retoucher: two-sided simple, adjacent, lightly utilised.
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Fig. 15-18 Kabazi V, level lll/1, pebble retoucher: two-sided double, lightly utilised.

Among retouchers from sub-unit III/1 there can be
observed a tendency towards an increased degree
of utilisation relative to the number of working
surfaces. Whereas 5 of 6 pebbles used as one-sided
simple retouchers show only a slight utilisation
of their working surfaces, with the remaining
pebble displaying moderate utilisation (Fig. 15-13, 2),
only 2 two-sided retouchers are slightly utilised
(Fig. 15-18), with one tool showing slight/moderate
degrees of exploitation, two pieces with slight/
heavy utilisation (Fig. 15-20), one moderately
utilised, one medium/heavily utilised, and two
heavily utilised pieces.

Retouchers from sub-unit I1I/1 are characterised
by the following parameters — maximum length:
945 mm, minimum length: 31.17 mm; maxi-
mum width: 68.89 mm, minimum width: 27.16 mm;
maximum thickness: 31.7 mm, minimum thick-
ness: 8.28 mm; maximum weight: 93 gram, mini-
mum weight: 14 gram.
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Among the pebbles used as retouchers 18 pieces are
on sandstone, 4 are on limestone, and 1 piece is on a
sedimentary stone.

The collection of hammerstones from sub-
unit III/1 comprises a total of 11 tools (Table 15-4);
10 stem from archaeological level III/1A (Fig. 15-14;
15-21) and one from level I11I/1C.

The hammerstone assemblage features 3 one-
sided tools (Fig. 15-14), 4 two-sided tools, 3 three-
sided tools (Fig. 15-21), and one four-sided piece.
All one-sided hammerstones are characterised by
just one working zone (Fig. 15-14). In the case of
two hammerstones, working areas are located at the
distal end of pebbles. There are two simple, two-
sided hammerstones, one of which has adjacent
working surfaces. Among the remaining tools are
1 two-sided double and 1 two-sided combined (3/1)
piece. Three-sided hammerstones are all combined
types; these feature both three-sided combined (1/2/1)
(Fig. 15-21) and three-sided combined (2/1/2) types.
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Fig. 15-19 Kabazi V, level 111/3-1, pebble retoucher: two-sided combined — 2/1, moderately / slightly utilised.

Further, there is 1 simple (single) and 1 four-sided
hammerstone;thelatterisofacombined type(4/1/1/1).
Once again, among stone retouchers from this
sub-unit it can be observed that the number of work-
ing surfaces is relative to increased utilisation of
working zones. One-sided hammerstones consist of
equal numbers of slightly utilised and moderately
utilised pieces (Fig. 15-14), with only one heavily uti-
lised pebble. Among two-sided hammerstones there
are heavily, slightly/moderately, slightly/heavily
and moderately/heavily (Fig. 15-21) utilised pebbles.
Further, three-sided and four-sided hammerstones
are characterised by slight/heavily utilisation of their
working zones. There is only one three-sided ham-
merstone with slight/moderate exploitation.
Hammerstones are much heavier than retouch-
ers. The metric parameters of hammerstones are
as follows — maximum length: 90.75 mm, minimum
length: 54.42 mm; maximum width: 84.76 mm,
minimum width: 37.73 mm; maximum thickness:
49.22 mm, minimum thickness: 22.01 mm; maximum
weight: 356 grams, minimum weight: 126 grams.

Hammerstones were made on sandstone (10 items) and
limestone (1 item) pebbles.

Sub-unit I11/2

Only one stone retoucher was discovered in sub-
unit I11/2 (Table 15-4). This is a bifacial backed tool
(Fig. 15-22) made on a flint plaquette. Use traces
are located adjacent to its back. Retouchers on flint
are known from a number of Crimean Middle Pa-
laeolithic sites, such as Chokurcha I, Zaskalnaya
V, and Zaskalnaya VI (Stepanchuk 1993; Chabai
2004b, fig. 24-11, p. 399). However, in these assem-
blages the working zone was situated at the bulb
of percussion.The retoucher from level III/2 is a
one-sided simple (single) retoucher with a heav-
ily utilised working zone (Fig. 15-22). It is 88.44
mm long, 40.98 mm wide, 15.88 mm thick, and it
weighs 61 grams.
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Fig. 15-20 Kabazi V, level lI/1C, pebble retoucher: two-sided unidentifiable, heavily / slightly utilised.

Sub-unit I1I/3

The collection of stone retouchers and hammerstones
recovered from sub-unit III/3 comprises a total of
13 tools, with 11 retouchers and 2 hammerstones
(Table 15-4). Among the pebbles used for retouch-
ers 4 are on sandstone, 6 are on limestone, and 1
is on quartz. Both hammerstones were made on
sandstone pebbles.

Retouchers are represented by three one-sided
(Fig. 15-13, 1), five two-sided (Fig. 15-16; 15-19), one
three-sided, and two unidentifiable pieces. Where-
as the one-sided retouchers all have two working
areas (Fig. 15-13, 1), the two-sided retouchers com-
prise 2 two-sided simple (single) pieces, 2 two-sided
combined pieces, and one unidentifiable item. The
only three-sided retoucher belongs to the combined
(2/1/2) type. Most pieces are slightly to moderately
utilised, whereby one-sided retouchers display gen-
erally slight states of utilisation (Fig. 15-13, 1); only
1 one-sided retoucher features a combination of
slight/moderate utilisation. Two-sided retouchers

444

comprise one slightly utilised tool (Fig. 15-16), three
slightly/moderately utilised pieces (Fig. 15-19), and
one slightly/heavily utilised tool. The unidentifi-
able retouchers show slight and moderate degrees
of utilisation.

The retouchers from sub-unit III/3 display the
following metric parameters — maximum length:
68.43 mm, minimum length: 39.3 mm; maximum
width: 44.57 mm, minimum width: 29.1 mm;
maximum thickness: 21.25 mm, minimum thickness:
6.22 mm; maximum weight: 69 grams, minimum
weight: 13 grams.

One hammerstone was found in each of the ar-
chaeological levels I11/3-3 and III/3-3A (Table 15-4).
Typologically, these are one-sided simple (single)
tools with slight and heavy (Fig. 15-15) degrees of
working zone utilisation. The hammerstone from
level I11/3-3 is 132.32 mm long and 67.78 mm wide. It
has a maximum thickness of 44.47 mm, and weighs
554 grams. The other hammerstone is 103.79 mm
long and 67.67 mm wide. It has a maximum thick-
ness of 49.26 mm, and weighs 339 grams.
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Fig. 15-21 KabaziV, level /1A, pebble hammerstone: three-sided combined — 1/2/1, moderately / heavy/ moderately utilised.
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Fig. 15-22 Kabazi V, level 11172, flint retoucher on bifacial tool: one-sided simple, heavily utilised.

Sub-unit I11/4

One pebble retoucher and one pebble hammer-
stone were found in level I11/4-1 (Table 15-4). This is
a two-side simple (single) retoucher which shows
signs of slight/moderate utilisation of its work-
ing areas. The retoucher is on a sandstone pebble,

70.43 mm long, 36.63 mm wide, and 17.98 mm thick;
it weighs 54 grams.

The hammerstone is a two-sided simple (single)
type showing slight/moderate degrees of utilisation
in its working areas. It is fragmented. The hammer-
stone is on a sandstone pebble, 118.7 mm long, 56.99
mm wide, and 15.83 mm thick; it weighs 173 grams.

Sub-unit I11/1 Sub-unit Sub-unit 111/3 Unit [11/4
111/2
m1 | mia | mic 11/ mpa-1 | maaA | mpe | ompes [ mssA | mmae Total:

one-side simple 1 3 1 1 . . . . . . 6
one-side double 1 . . 1 2 4
two-side simple 2 1 1 1 . 5
two-side double 1 1 . 1 3

g two-side combined 1 1 1 3
S |two-side unidentifiable 3 1 4
% three-side simple 1 . 1
# | three-side combined 1 1
three-side unidentifiable . 1 - 1
unidentifiable 1 4 1 1 7
Total: 4 16 2 1 1 1 1 4 4 1 35

one-side simple 3 1 1 . 5
two-side simple . 2 1 3

2 two-side double 1 1
% two-side combined 1 1
g three-side simple . . 1 1
E three-side combined . 3 3
T |four-side combined . 1 1
Total: . 11 1 1 1 1 15

Table 15-4 Kabazi V. Classification of stone retouchers and hammerstones.
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Kabazi V: density of artefacts per cubic metre, by sub-units.

TaE CoMPARATIVE CHARACTERISTIC OF BONE RETOUCHERS

Even though investigations at Kabazi V involved
the excavation of archaeological levels in an area
no larger than 10 square metres, bone retouchers
are certainly not equally distributed throughout.
Accordingly, bone retouchers are most numerous
in the Crimean Micoquian industries of sub-units
III/1 and III/5 (Table 15-1). On the other hand, in
sub-units with mixed Levallois-Mousterian and
Micoquian collections (sub-unit I1I/4), or in which
Levallois-Mousterian collections have been attrib-
uted to the Micoquian (sub-unit III/3), far fewer
items were recovered; in Unit 1V, a Levallois-Mous-
terian complex that was investigated in an area of
about 20 square metres, only two bone retouchers
were found. Seeing as bone retouchers are tools
used in the treatment of flint treatment it is logical
to assume that the quantity of retouchers is relative
to the intensity of flint exploitation. A further tell-
tale sign for the intensity of flint treatment in dif-
ferent archaeological levels is the density of stone
artefacts per cubic metre (Veselsky 2003, Chabai
2004c). Figure 15-23 shows that this assumption

works only for Crimean Micoquian collections;
whereas in sub-units I1I/1 and III/5 high bone re-
toucher frequency correlates with the greatest in-
tensity of flint exploitation, and in sub-unit II1/2 a
low intensity of flint processing is apparently con-
firmed by the smallest number of bone retouchers,
in sub-units I11/3, III/4 and Unit IV similar correla-
tions cannot be observed. At the same time, the
industrial heterogeneity of sub-units III/3 and
111/4 assemblages should be underlined, as well as
the clear Levallois-Mousterian definition for the
Unit IV assemblage. Thus, bone retouchers are a
prominent feature of Crimean Micoquian collec-
tions. These instruments might be connected with
bifacial tool production. For Levallois-Mousterian
industries the presence of bone retouchers in ar-
chaeological collections is uncommon.

In all occupations at Kabazi V, simple bone
retouchers dominate assemblages (Fig. 15-24), the
only exceptions being levels I1I/4-1 and 11I/4-4 in
sub-unit I1I/4, and sub-units III/6 and III/7, in which
double retouchers are more common (Table 15-1).
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Fig. 15-24 Kabazi V: percentages of simple and double bone retouchers, by sub-units.
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Fig. 15-25 Kabazi V: distribution of simple bone retouchers in sub-units, by degree of utilisation.
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Fig. 15-26 Kabazi V: distribution of double bone retouchers in sub-units, by degree of utilisation.

In fact, in sub-unit III/4, as well as in sub-units III/6
and III/7, double retouchers constitute the highest
percentages of assemblages (about 33.33 %), while
in other sub-units the numbers of double bone re-
touchers does not exceed 25 % (Fig. 15-24), and in
sub-unit IV are completely absent.

The highest number of slightly utilised simple
bone retouchers was found in sub-unit I1I/3 and 111/7
assemblages. In fact, the percentage of slightly uti-
lised bone retouchers is equal to the sum of moder-
ately and heavily utilised instruments (Fig. 15-25).
However, the assemblages of sub-units 11I/1, 111/4
and III/5 are characterised by a dominance of heav-
ily utilised simple retouchers over slightly utilised
simple retouchers.

Most double retouchers are usually heavily uti-
lised tools (Fig. 15-26), with the exception of pieces
from sub-units III/5 and III/6. In sub-unit III/5 re-
touchers with medium utilisation dominate.

There are two main tendencies regarding cor-
relations between metrical attributes and the state of
utilisation among simple bone retouchers. The first

of these, which is visible in archaeological levels I1I/
1B, I1I/1, ITI/1A and III/5-3B2, is the observation that
size and weight increase relative to an increase in
utilisation (Table 15-2). The second tendency, noted
in archaeological levels I1I/4-5 and 11I/5-2, is just the
reverse, i.e. that size and weight decrease relative to
an increase in utilisation. Similar tendencies are also
noted for double retouchers, the first tendency being
characteristic for double retouchers from archaeo-
logical level 11I/1, and the second for level I11/5-3B +
I11/5-3B1 (Table 15-3).

An explanation for these two tendencies may
lie in the availability of big bone fragments dur-
ing occupations. During occupations characterised
by higher rates of fragmentation of faunal remains
(levels III/1B, III/1, III/1A and III/5-3B2) the size and
weight of bone retouchers are subordinate to those
of pieces from occupations with not so pronounced
bone fragmentation (III/4-5, III/5-2 and III/5-3B +
111/5-3B1). However, in both cases the main criteria
for selection of bones for retouchers would have
been weight (Fig. 15-27; 15-28).
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From a functional perspective, flint treatment tools
from Kabazi V comprise retouchers and hammer-
stones, whereby weight would have been the most
important criteria when choosing a particular bone
or pebble for this purpose, with all other character-
istics secondary. The heaviest bone tool stems from
archaeological level 1I1/2 and is 70 grams.

Comparative analyses of stone retouchers /
hammerstones and bone retouchers has revealed
characteristics which are shared by both tool types,
and include such factors as weight and maximum
thickness (Fig. 15-29); for example, both pebble and
bone retouchers do not exceed 100 grams.

A scatterplot showing length, width and weight
of all complete pebble tools suggests the presence of
two separate clusters, the first representing stone re-
touchers, and the second hammerstones (Fig. 15-30).

On the whole, the numbers and typological
characteristics of pebble tools used for flint treatment
stands in direct relation to the degree of processing
of raw materials on site. An increase in the intensity
of occupations leads to an increase in the number of

ABSTRACT

KABA3IN V:

tools with poly-sided working surfaces, as well as to
and to an increase in exploitation of working areas
(Table 15-4; Fig. 15-23).

Traces from blows found on hammerstones are
either linear (Fig. 15-21) or conic (Fig. 15-15), which
probably attests to the usage of the hammerstone on
differently shaped surfaces, e.g. on sharp edges (the
edge of a bifacial tool) or a plane (the natural surface
of a flint nodule or a core platform).

All bone / pebble tools that were used for flint
treatment were employed during different stages
of flint tool production or core reduction. It is most
likely that bone retouchers were the most important
tools in bifacial tool production, their light weight
and soft consistency making them particularly prac-
tical in the final stages of bifacial tool manufacture,
e.g. for the retouching of working edges. It is also
possible that bone retouchers were employed at cru-
cial moments, for example when retouching the tips
of points on bifacial tools, when excessive weight
and hardness may have led inadvertently to the
fragmentation of important tool parts.

KOCTAHBIE 1 KAMEHHBIE OPYAVIA A5
OBPABOTKIM KPEMH?I

BECE/ABCKMIM A.IT.

B xoge mocaeaHmx apxeoA0rmyeckux MccAeAOBaHMII Ha CpeAHeIIaAe0AUTUIeCKON CTOSHKe
Kabasn V 0Oplaa obnHapy>keHa, IoXKaayl, OAHa M3 CaMBIX MHOTOUYMCAEHHBIX KOAAEKIIMIA
KOCTSIHBIX M KaMEHHBIX OPYAUII 445 0OpaboTku KpeMmH:. B o01meit c10XHOCTU KOAAKITIS
cocrapaseT 255 mpeameToB, cpeau KOTOphIX 205 5K3eMIIASAPOB ABASIOTCSA KOCTSHBIMU
perymepamuy, 49 opyansamu Ha raapkax 1 opyane Ha KpeMHe. AHAAU3 CTOAb MHOTOUMCAEHHO
KOAAEKIIUN OPYAUI KpeMHeoOpabOTKM I03B0ANA pa3paboTaTh AAs HUX TUIIOAOTUYECKYIO
XapaKTepPUCTUKY U IIPOBECTU UX CPaBHUTEABHBIN aHAAUS.

Kocrsinple m KaMeHHBIE OpyAusi KpeMHeoOpaOOTKM OOHapy>KeHb B OOABIINMHCTBE
apXeoA0TMYeCKMX TOPM3OHTOB, McCAel0BaHHLIX Ha crostHke Kabasm V. Iloutnm 78 % Bcelt
KOAAEKIIUM KOCTSHBIX PeTYIIepOB IIPOMCXOAUT U3 AByX Hadek ropmsontos III/1 m III/5.
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Hamnboapiree KoAmdecTBO OpyAMI Ha TaabKaX TakK’Ke XapaKTepHO A4s IayKil TOPU3OHTOB
I11/1, rae oun cocraBasioT moutn 70 % oT ux oOIero koandecrsa. boaee Toro, rmojasAsoiiee
GOABIIIMHCTBO OPYAUIT Ha TaabKax Hauky ropusonTos III/1, a mmenno 27 us 34, mponcxoaut us
apxeoaorudeckoro ropusonta III/1A.

IMpyanume KAaccupuKauy Opyauil AAs pacileraeHns] KpeMHsI COCTOAT B CAeAYIOIeM.
Bce opyans kpemaeoOpaboTku crossHkyu Kabasu V 6141 00paboTaHLI IO IIeCTM OCHOBHBIM
ITapaMeTpaM: KOAMYECTBO pabOduMX MOBEPXHOCTEl, KOAMYECTBO pabO4YMX YJIacTKOB, CTEIIEeHb
yTuAnsanuu pabodnx yqacTKoB, pasMep, Bec 1 TUII MaTepuada.

CraTuctiyecknit aHaAU3 OpyANIi Ha raabKaxX U KOCTH IOKa3ad, 4To pacipejeaeHune opyauii
KpeMHeoOpabOTKM 110 KOAMYECTBY padOUNX ITOBEPXHOCTEN, KOAMIECTBY U CTETIeHN YTUAU3AIIUN
pabo4nx yJ4acTKOB HEIIOCPeACTBEHHO 3aBUCUT OT MHTEHCUBHOCTH IIPOLIECCOB 0OPabOTKI CLIPhS
Ha ITaMsITHHKe. B 11e20M, 5Ty 3aKOHOMEPHOCTh MOYKHO c(pOpMyAMPOBaTh CAeAyIOIIM 00pa3oM:
4yeM BbIIIe MHTEeHCUBHOCTD MCII0Ab30BaHMs KPEMHEBOTO ChIPbs, TeM BhIIIIE coJep KaHue OpyAnit
KpeMHeoOpabOTKM C HECKOABKMMIY pabourMIM IIOBEPXHOCTSMM ¥ HaAMIMeM Ha HMX OO/BIIEero
KOAIYeCcTBa pabouMX 30H ¢ ITpeobaajaHyieM BLICOKOI 1, B MEHBIIIeN CTeIIeHN, CpejHel CTeTIeHN
M3HOIIIEHHOCTH pabouux ydacTkoB. OAHMM M3 OCHOBHBIX OTAMYMII KOCTSAHBIX PpeTyIIepoB
OT TaJe4HBIX ABASETCS TO, YTO BCe JCCAejoBaHHBIe Ha crosHKe KaGasm V opyaus Ha KocTn
XapaKTepU3YIOTCs HaAu4leM TOABKO OAHOV pabodeli MOBEPXHOCTH. DTOT (PakT 0Oyca0BAEH
TUIIOM CaMOI 3arOTOBKM, MCIIOAb30BaHHON B KauyecTBe OpyAus. 3arOTOBKaMM AAs KOCTSHBIX
PeTyIIepOB CAY>KIAU IIPEeNMYIIeCTBeHHO (PparMeHThI TPyOJaThIX KOCTel, B €AMHIIHBIX CAyJasIX
— pebep.

Haamune 3aBMCMMOCTM MeXAYy KOAMYECTBOM KOCTSIHBIX OPYAMIT KpeMHeoOpaOOTKM U
CTeleHbI0 MHTEeHCUBHOCTHU VCIIOAb30BaHMsI KPEMHEBOTO ChIPbs I103BOAsAET cAeAaTh ellle OAUH
Ba>KHBIN BBIBOJ. JaHHasi 3aBUCHMMOCTh HaOAKAAE€TCS UCKAIOUUTEABHO A4Sl MUKOKCKIX CA0€B
(maukn ropmsonros 111/1, 111/2, 111/5). Aas ToMOTreHHBIX AeBalaya-MyCTLePCKIX KOAAEKLINIT DTa
3aKOHOMEPHOCTH He XapakTepHa. Ja>ke Ipy HaAMUMHU BbICOKOI MHTEHCUBHOCTY MCITOAb30BaHN
CBIPBSI B A€BalAya-MyCTbePCKIX KOMILAeKCaX KOCTSHEIE OPYAVs KpeMHeOOpaObOTKM OAHOCTBIO
OTCYTCTBYIOT. TakuMm oOpa3oM, Haamu4dme KOCTSHBIX PpeTYIIEpPOB sBASETCS XapaKTepHOI
0CODEHHOCTBIO MUKOKCKUX KOAJEKIIUI, B KOTOPBIX HAOOPBI OPYyAUIl 4451 0OpabOTKM KpeMH:
JCIIOAB30BAANCh AAs IIPOM3BOACTBA ABYCTOPOHHUX OCTpMII 1M cKpebea. Aas aesasaya-
MYCThePCKIX MHAYCTPUIT HaaudMe KOCTSHBIX PeTyIIepoB B apXeoAO0TMYecKUX KOAAeKIMAX He
XapaKTepHO.

QYHKINMOHAABHO OpPyAMS AAsd OOpaOOTKM KpeMHs IIpeACTaBAeHBl peTyliepaMy U
orOoiiHMKaMu. Bce opyans Ha KocTu OTHOCATCS K peTyiiepaM. I1o cpaBHeHMIO ¢ OpyAMsAMU Ha
raabKax KOCTSIHBIe peTyllepbl 3HauuMTeAbHO Aerde. IIpmyem, AerkocTh KOCTSIHBIX peTyIIepoB
M MATKUM TUI MaTepuada II03BOAseT IpejriodaraTth, 4TO ®TU OPyAMs MCHOAb30BAaANCh Ha
3aKAIOUUTEABHBIX CTaAUsAX IPOU3BOACTBA ABYCTOPOHHMX OPYAUIl, TaKUX KaK peTyIINpOBaHUe
pabounx ae3snii. He mckaroueHo, 94TO IIpUMeHeHMe KOCTSHBIX PeTyIIepoB MeAO 3HadyeH!Ue B
oIpeAeAeHHBIX OTBETCTBEHHBIX MOMEHTaX M3rOTOBAEHUs ABYCTOPOHHMX OCTpMII U cKpebea,
HalpuMep, peTyIIMpoBaHME OCTPUIHBIX YJ4acTKOB, KOTJa WM3AUIIHMII Bec U 4Ype3MepHas
TBepAOCTh MOTAM IIPUBECTU K parMeHTallNy Ba’KHBEIX DAEMEHTOB OPYAVLL.
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