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THE BARMAKY, LEVEL 2 EPIGRAVETTIAN ASSEMBLAGE:
THE CORE REDUCTION STRATEGIES

The Barmaky cultural deposits accumulated under
the harsh climatic conditions of the periglacial zone at
about 19 kyr cal BP. It is difficult to overestimate the
meaning of lithic raw material supply as a component
of the technological organization of mobility patterns
of hunter-gatherer groups. The applied core reduction
strategies are an integral part of the technological chain
of raw material management. The two discrete core re-
duction strategies were defined for the flint assemblage
of Barmaky, level 2: blade and bladelet / micro-blade.
The former is based on the reduction of the sub-, cy-
lindrical and narrow flaking surface cores; the latter
is based on the exploitation of the narrow flaking sur-
face cores. The blade cores were the source of lamellar
products for the «domestic» toolkit; the bladelet / mi-
cro-blade cores reduction aimed at the insets for distant
weapons.

Keywords: mid-Dnieper basin, Epigravettian, core
reduction strategies, typological approach, attribute
analysis, cores, technological blanks.

Introduction. After the pioneering work of
Georges Laplace, the term Tardigravettian / Epi-
gravettian was widespread in Southern, Central,
and Eastern Europe for the definition of the late
Last Glacial Maximum industries (Laplace 1964;
Borta 1967; Desbrosse, Koztowski 1988). Along
with the number of chronological, environmental,
and typological features, the technological charac-
teristics play an essential role in the definition of
Epigravettian assemblages (Montoya 2004; Brac-
co, Montoya 2005; Nuzhnyi 2008; Noiret 2009;
Tomasso 2014; Lengyel 2016, 2018; Naudinot et
al. 2017; Yabaiz Ta 1. 2020a; Béres, Demidemko
2021; Lengyel et al. 2021; Djindjian, Yakovlieva
2021; Ruiz-Redondo et al. 2022).

At the same time, except for V. Lozovski and
0. Lozovskaya’s studies of Mezhyrich lamellar
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assemblage, the Mid-Dnieper Epigravettian spe-
cial technological investigations are unknown
(Lozovski, Lozovskaya 2014). The Mid-Dnieper
Epigravettian assemblages’ core reduction is de-
fined as «prismatic». Such a definition was made
in the frames of the general emotional character-
istic of Epigravettian, as the «impoverished ver-
sion of Gravettian» (Bamisuak 2021, c. 9; Hy:xuawnit
2015, c. 442). The continuous cores reduction
aimed the blades with a straight lateral profile
and width range of 9—19 or 12—15 mm was
stated for Desna valley Epigravettian and such
assemblages as Semenivka 3, Mezhyrich and
Dobranichivka (I'aBpmior 2016, c. 55; Hysxuawmiz
ta im. 2017, c. 23—24; Shydlovskyi et al. 2022,
p. 213). The cores’ typological variability and
extensive débitage studies were left beyond the
research procedure. Obviously, such technologi-
cal studies were difficult to recognize as enough
detailed to be the background for further investi-
gations of subsistence strategies of the Epigravet-
tian population on the edge of the Scandinavian
Ice Sheet. Thus, the main aim of the proposed
paper is the analytical reconstruction of core
reduction strategies of Barmaky, level 2 assem-
blage.

Methods. The proposed studies are based on
the investigations of technologically significant
attributes of core-like pieces and débitage. Such
attributes were adopted for the number of Middle
and Upper Paleolithic stone assemblages in the
Crimea, Portuguese Estremadura, Levant, Ro-
manian Banat, Central Asia, and Altai (Chabai,
Demidenko 1998; Demidenko 2012; Almeida
2000; Monigal 2002; Sitlivy et al. 2012; Komobosa
2014; Derevianko et al. 2018). The characteristic
feature of this approach consists of the analysis
of each artifact through the number of attributes,
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such as conditions, shapes, the axis of detach-
ment, lateral and distal profiles, cross-sections,
dorsal scar patterns, cortex placements and per-
centages of corticated areas, striking platforms
characteristics, measurements, as well as the
blank dimensions.

The core-like pieces typology is based on
V. Gladilin’s classification, which gives the pos-
sibility for the precise description of core types’
variety (Imagmamu 1976). The definition of
the difference between burin spalls and micro-
blades is one of the vaguest typological research
problems (Demidenko, Chabai 2012, p. 269). In
present studies, in addition to the attributes pro-
posed by J. Tixier (1974), the burin spalls were
defined as the aggregation of the following at-
tributes: the lateral steep or bilateral steep mid-
point cross-sections; the oblique, not abraded,
untrimmed, finely faceted or plain striking plat-
form.

The ENTRER 4 program and Mitutoyo digital
caliper were applied to analyze the proposed at-
tributes.

Raw material characteristics. The extreme-
ly rich flint outcrop is situated about 300 m south
of the site. The flint nodules originate in the Tu-
ronian chalk / marl deposits. The color of flint is
intensively grey or black; the cortex is whitish or
light grey; the structure is fine-grained. In Prehis-
toric studies, such kind of raw material is widely
known as a high-quality Volhynian flint.

Rounded nodules, plaquettes, and natural
flakes represent the shapes of flints in the Bar-
maky outcrop. Also, the big primary flakes were
often used as the blanks for pre-, cores production.
Such variability of raw material shapes might be
combined into two groups: 1, the plate-like piec-
es — plaquettes with cortex on two opposite sur-
faces, the natural and primary flakes with cortex
on one surface; 2, the rounded nodules. The main
characteristic feature of plate-like pieces consists
in the width-to-thickness ratios: width several
times prevails over thickness. The average thick-
ness of plate-like pieces is rarely exceeding 5 cm.
The maximum length and width of plaquettes and
natural flakes compose up to 20 cm. The maxi-
mum dimensions of rounded nodules compose up
to 35—40 cm.

Sample. The 152,617 artifacts found in Bar-
maky, level 2, excavated on 72 m? during the
2018—2020 field campaigns (table 1), represent
the flint assemblage. Due to the cryoturbation
processes and anthropic activity, the level 2 as-
semblages were subdivided into several horizons
and artificial objects (Habai1 Ta im. 2022). There
are no significant differences in raw material
exploitation between studied horizons and ob-
jects. There are no indications of imported raw
materials. The flints covered by patina, as well
as artifacts with naturally damaged edges, are
solitary. The general structure of artifacts sug-
gests the on-site cores reduction, tools produc-
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tion, use, and rejuvenation under the condition of
flint abundance, id est the site-workshop model of
raw material exploitation was defined (Ha6ait Ta
im. 2020b). The toolkits are represented by bur-
ins (=45 %), truncated pieces (=20 %), and micro-
liths (=25 %), while the end-scrapers, perforator-
borers, pointed blades, raclettes, and composite
tools are not numerous. Thus, Barmaky, level 2
supposed to be a reliable source for technological
studies.

Hammer-stones. There are two relatively
complete hammer-stones: the fragment of sand-
stone pebble and a flint pebble. In addition, there
are small chunks and flakes of sandstone and
quartzite: 692 pieces. Such pieces might be the
spalls from crashed hammer-stones. It is likely
that some of the flint chunks also originated from
hammer stones destruction, given that sandstone
and / or quartzite pebbles are absent in the local
rivers and flaking instruments therefore rare.
The deficit of reliable material for hammer-stones
is usual for Volhynian Paleolithic sites (CaBuu
1975, c.56—99). The source for sandstone/
quartzite pebbles is the Sarmatian deposits avail-
able on the Volhynian upland.

Chunks. Fragments of raw material without
clear traces of flaking represent chunks. Some
pieces exhibit a few negatives, which do not show
the clear flaking surface or striking platform.
About 20 % of chunks are big enough (>5 cm in
max dimensions) to be attributed as the reserve
of raw material.

Unidentifiable débitage. This category rep-
resents the fragments with definite dorsal and
ventral surfaces (table 1). The degree of fragmen-
tation disables its precise definition. The relative-
ly high portion of unidentifiable blanks reflects
the application of hard hammer percussion and/
or the evidence of intensive trampling. Latter ap-
pears to be the evidence of intensive exploitation
of the living floor surface.

Chips. The blanks with flake proportions and
maximum dimensions <15 mm represent the
chips (Marks 1976). The chip component in Bar-
maky, level 2 assemblage composes more than
80 % (table 1). It might be evidence of both in-
tensive raw material reduction and satisfactory
preservation of artifacts in cultural deposits.

Core-like pieces. The core-like pieces are sub-
divided into the pre-cores and cores. Nodules,
plaquettes, and big flakes with either formed
striking platform (s) or partly shaped flaking sur-
face (s) represent the former. The latter is rep-
resented by nodules, plates, and big flakes with
a well-shaped striking platform (s) and flaking
surface (s) (fig. 1—4). The number of cores is
three times bigger than the pre-cores number
(tables 1—3). The common feature for all of the
core-like pieces 1s the application of the trim-
ming method of overhang between the striking
platform and flaking surface (fig. 1: 1—4; 2; 3: 2;
4:1, 3).
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Fig. 1. Barmaky, level 2, the blade (1, 2, 4, 5), and blade /
bladelet (3) cores: 1, 4 — unidirectional, sub-cylindrical;
2 — bidirectional-adjacent, sub-cylindrical; 3 — bidirec-
tional, sub-cylindrical / sub-pyramidal; 5 — bidirectional-
alternative, sub-cylindrical
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3 — bidirectional, narrow flaking surface
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Fig. 2. Barmaky, level 2
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Fig. 3. Barmaky, level 2, the bladelet/
micro-blade pre-core (1) and blade / blade-
let cores (2, 3): 1 — unidirectional, narrow
flaking surface; 2 — bidirectional, narrow
flaking surface; 3 — unidirectional, narrow
flaking surface
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Fig. 4. Barmaky, level 2, the blade/ bladelet
(2, 4) and bladelet / micro-blade (1, 3) cores: 1,
3 — unidirectional, narrow flaking surface; 2 —
bidirectional, narrow flaking surface; 4 — uni-
directional-alternative, narrow flaking surface
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Based on the width of negatives on the flak-
ing surface (s), the pre-core assemblage is
subdivided into five main groups. These groups
reflect the assumed pre-core function: the flake
pre-cores; blade pre-cores; blades / bladelets pre-
cores; bladelets / micro-blades pre-cores; and uni-
dentifiable. The flake pre-cores consist of a single
fragmented piece.

Five pieces belong to the blade pre-cores. All of
them are unidirectional (table 2). Two pre-cores
are sub-cylindrical and made of nodules and nat-
ural flakes. The latter shows the flaking surface
prepared by the lateral crested ridge. The only
blade pre-core made on nodule exhibits a narrow
flaking surface. Two more blade pre-cores are uni-
dentifiable because of fragmentation. The lengths
of blade pre-cores vary from 91.20 to 51.93 mm;
the mean length — is 73.21 mm. The width of
blade pre-cores varies from 47.55 to 66.42 mm,;

ratio reflects the dominance of narrow flaking
surfaces among the blade / bladelet cores.

Seven pre-cores were made for the purpose of
bladelet / micro-blade production. Six of them are
unidirectional; one piece — is bidirectional; all of
them show a narrow flaking surface (table 2; fig. 3:
1). Four bladelet / micro-blade pre-cores were made
on natural flakes; two — on plaquettes; one — on
flake. The single piece exhibits the crested ridge on
the flaking surface. The size variations are the fol-
lowing: length — from 45.39 to 108.04 mm; width —
from 12.30 to 25.03 mm; thickness — from 34.58 to
106.90 mm. The mean dimensions are the follow-
ing: length — 63.78; width — 19.33; thickness —
67.56 mm. The width-to-thickness ratio reflects the
dominance of narrow flaking surface pieces.

Table 1. Barmaky, level 2: artifact totals

the thicknegs Va'riation is 34.03—68.98 mm. Artifact categories Total o Esse, %
The mean dimensions are: length — 73.21 mm;

width — 55.26 mm; thickness — 48.06 mm. Pre-cores 43 0.03 0.27

The pre-cores for blades / bladelets are the most | | Cores 131 0.09 0.82

numerous group (table 2). The unidirectional nar- | |m.o1s 811 0.53 5.07
row flaking surface pre-cores are the dominant Flakes 7717 506 48.97
type of pre-core assemblage. Nearly all of them

are made of natural flakes (table 2). Also, the nat- Blades 2698 L7 16.88
ural flakes are the main initial blank for blade / Bl'adelets 2488 1.63 15.56
bladelet pre-cores production. Fifteen items | |Micro-blades 1359 0.89 8.50
demonstrate the crested preparation of the flak- | |Burin spalls 667 0.44 4.17
ing surface, back, and distal extremity. The size | | Truncation spalls 73 0.05 0.46
variations are the following: length — from 46.14 | |Chips 132553 | 86.85 —
to 107.65 mm; width — from 14.29 to 39.76 mm; | | Unidentifiable debitage | 4002 2.62 —
thickness — from 23.98 t0 90.63 mm. The average | | Chunks 75 0.05 —
value of length 1s 71.08 mm; width — 24.99 mm; | |Total 152617 | 100.00 | 100.00
thickness — 60.61 mm. The width-to-thickness

Table 2. Barmaky, level 2: pre-cores
Pre-core types Plate-like pieces Rounded nodules Unknown Total
Pre-cores for flakes / blades
Unidirectional, unidentifiable 1 — — 1
Pre-cores for blades
Unidirectional, sub-cylindrical 1 1 — 2
Unidirectional, narrow flaking surface — 1 — 1
Unidirectional, unidentifiable — — 2 2
Pre-cores for blades / bladelets
Unidirectional, sub-cylindrical — 1 — 1
Unidirectional, narrow flaking surface 10 1 — 11
Bidirectional, narrow flaking surface 4 2 — 6
Unidentifiable, narrow flaking surface 2 — 3 5
Pre-cores for bladelets / micro-blades
Unidirectional, narrow flaking surface 6 — — 6
Bidirectional, narrow flaking surface 1 — — 1
Pre-cores unidentifiable

Unidirectional, unidentifiable 1 — 3 4
Unidentifiable, narrow flaking surface 1 — — 1
Unidentifiable — 1 1 2

Total 27 7 9 43
ISSN 2227-4952 (Print), ISSN 2708-6143 (Online). Apxeonozis i dasns icmopis Vicpainu, 2022, eun. 4 (45) 39
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Table 3. Barmaky, level 2: cores

Core types Plsit:éélske ljlzlér&cllsg Unknown Total %
Cores for flakes
Bidirectional, sub-cylindrical 1 — — 1 0.76
Bidirectional-alternate, sub-cylindrical — — 1 1 0.76
Bidirectional-transverse, unidentifiable — — 1 1 0.76
Multidirectional-multiplatform, sub-cylindrical 1 — — 1 0.76
Cores for blades
Unidirectional, sub-cylindrical 1 2 7 5.34
Unidirectional, narrow flaking surface 5 1 3 9 6.87
Unidirectional-alternative, narrow flaking surface — — 1 1 0.76
Unidirectional, flattened — 1 1 2 1.53
Unidirectional, unidentifiable 1 — 1 2 1.53
Bidirectional, sub-cylindrical 1 3 3 7 5.34
Bidirectional-adjacent, sub-cylindrical — 1 4 5 3.82
Bidirectional-adjacent, combined narrow / flat
flaking surfaces — — 1 1 0.76
Bidirectional-adjacent, unidentifiable — — 1 1 0.76
Bidirectional-alternative, sub-cylindrical — — 4 4 3.05
Bidirectional, narrow flaking surface 6 — — 6 4.58
Bidirectional-bilateral, narrow flaking surface — — 1 1 0.76
Bidirectional, unidentifiable — — 2 2 1.53
Cores for blades / bladelets
Unidirectional, sub-cylindrical 1 1 1 3 2.29
Unidirectional, sub-cylindrical / pyramidal — — 1 1 0.76
Unidirectional, pyramidal, — — 1 1 0.76
Unidirectional, narrow flaking surface 9 — 2 11 8.40
Unidirectional-alternative, narrow flaking surface 2 — — 2 1.53
Unidirectional-alternative, narrow flaking
surface / sub-pyramidal — — 1 1 0.76
Unidirectional, combined narrow / flattened
flaking surfaces 1 — — 1 0.76
Unidirectional, combined narrow / flattened
flaking surfaces / sub-cylindrical — — 1 1 0.76
Unidirectional, combined: narrow flaking sur-
face / sub-cylindrical — — 1 1 0.76
Unidirectional, combined narrow / flattened
adjacent flaking surfaces — 1 — 1 0.76
Unidirectional, unidentifiable — 2 1 3 2.29
Bidirectional, sub-cylindrical — 1 4 5 3.82
Bidirectional, sub-cylindrical / sub-pyramidal — — 1 1 0.76
Bidirectional, cylindrical — — 1 1 0.76
Bidirectional-adjacent, sub-cylindrical — — 1 1 0.76
Bidirectional-adjacent, combined narrow flak-
ing surface / sub-cylindrical — — 1 1 0.76
Bidirectional-alternative, sub-cylindrical 1 — — 1 0.76
Bidirectional, narrow flaking surface 2 — 1 3 2.29
Bidirectional, combined narrow / flattened
flaking surfaces — — 1 1 0.76
Bidirectional, combined narrow flaking sur-
face / sub-cylindrical — — 1 1 0.76
Perpendicular, combined narrow / flattened
flaking surfaces — — — 1 0.76
Perpendicular-adjacent, combined narrow /
flattened flaking surfaces 2 — — 2 1.53
Unsystematic, cubic — — 1 1 0.76
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End of table 3

Core types Plsf:c-‘lalske 131?)1(11?1(1123 Unknown Total %
Cores for bladelets / micro-blades
Unidirectional, narrow flaking surface 4 — 2 6 4.58
Unidirectional-alternative, narrow flaking
surfaces 1 — — 1 0.76
Unidirectional, combined narrow flaking sur-
face / sub-cylindrical — 1 1 0.76
Unidirectional, unidentifiable — — 1 1 0.76
Bidirectional, sub-cylindrical — — 2 2 1.53
Bidirectional, sub-cylindrical / sub-pyramidal — — 1 1 0.76
Bidirectional, cylindrical / pyramidal — — 1 1 0.76
Bidirectional-alternate, cylindrical — — 1 1 0.76
Bidirectional-alternate, narrow flaking surface — — 1 1 0.76
Bidirectional, narrow flaking surface 4 1 — 5 3.82
Bidirectional-bilateral, narrow flaking surface 1 — 1 2 1.53
Multi-platform, narrow flaking surface 3 — 1 4 3.05
Perpendicular-adjacent, combined narrow fla-
king surface / sub-cylindrical — — 1 1 0.76
Cores for micro-blades
Unidirectional, narrow flaking surface, cari-
nated 1 — — 1 0.76
Cores unidentifiable
Unidirectional, unidentifiable — — 4 4 3.05
Unidentifiable — — 2 2 1.53
Total 49 16 66 131 100.00

In addition, there are seven fragmented pre-
cores (table 2). One of them clearly shows the nar-
row flaking surface. Two flaking surfaces exhibit
traces of the crested ridge preparation. There is
no sense to mention the dimensions of unidentifi-
able pre-cores because of fragmentation.

In sum, the preferable blanks for pre-cores
were the plate-like primary flakes, natural flakes,
and plaquettes (fig. 5: 3). These led to the appear-
ance of the narrow flaking surface pieces, which
prevail over the pre-cores with the sub-cylindri-
cal flaking surface (fig. 5: 2). The pre-cores reduc-
tion presumes the surface / back crested ridge (s)
preparation. The single-platform unidirectional
items dominate the pre-core assemblage (fig. 5:
1). The narrow flaking surface pre-cores on flakes
and plaquettes serve for blade / bladelet / micro-
blade production, while the sub-cylindrical pre-
cores on nodules serve for blade production. The
mean values of pre-core sizes are represented by
the following numbers: length — 67.98; width —
29.17; thickness — 58.27 (fig. 6: 7—9). The width-
to-thickness ratio reflects the orientation of plate-
like pieces of raw material towards the narrow
surface flaking. In general, 27 of 34 identifiable
pre-core blanks belong to the middle-size plate-
like, relatively thin forms: plaquettes, primary
and natural flakes (table 2; fig. 5: 3). The remain-
ders of pre-cores were made on roundish elon-
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gated nodules close to the cylindrical shape. The
former aimed the bladelet / micro-blade produc-
tion, while the latter is supposed to be the blanks
for blade cores. Thus, the careful selection of the
initial blank for core reduction predetermines the
further results of the knapping process.

According to the assumed function, six main
groups present the cores’ assemblage (table 3).
The most numerous are the cores for blades
(36.64 %), cores for blades/ bladelets (34.35 %),
and cores for bladelets / micro-blades (20.61 %).
These groups consist of types’ variety that reflects
the number of orientations, arrangements, and
shapes of the flaking surfaces and striking plat-
forms. Such variety was not initially intentional.
The cores types’ variety reflects the necessity to
solve the numerous unexpected problems during
the process of cores reduction.

Nearly equal numbers represent the unidirec-
tional and bidirectional cores for blades: 21 and
27 pieces, respectively (table 3; fig. 5: 4). The bi-
directional blade cores show the clear difference
between striking platforms: the main striking
platform is arranged at the nearly right angle
to the flaking surface, while the opposite supple-
mentary platform is arranged at a very sharp an-
gle toward the flaking surface (fig. 1: 2; 2: 2, 3). In
addition, the main striking platforms are much
wider and thicker than supplementary platforms
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(fig. 1: 5). About half of the bidirectional cores are
represented by two adjacent or alternative flak-
ing surfaces (fig. 1: 2, 5). The «real» bidirectional
cores with alternating negatives on a single flak-
ing surface are known, as well (fig. 2: 2, 3). The
shapes of flaking surfaces are mainly represented
by sub-cylindrical and narrow flaking surfaces
(table 3; fig. 1; 2; 5: 5). Most blade cores were
made on rounded nodules (fig. 1: 4). Also, the
plaquettes, natural flakes, and flakes were used
as blanks for blade cores production (table 3;
fig. 5: 6). The metric ranges of blade cores are
the following: length — from 47.16 to 91.80 mm;
width — from 24.76 to 69.25 mm; thickness —
from 17.28 to 83.43 mm. The mean blade cores di-
mensions are the following: length — 65.37 mm;
width — 39.44 mm; thickness — 40.19 mm.

The unidirectional types (26 items) are the most
numerous blade / bladelet cores, followed by bidi-
rectional (15 items), and multi-platform (4 items)
types (table 3; fig. 1: 3; 3: 2, 4: 2, 4; 5: 7). Two third
of blade / bladelet cores are represented by sub-,
cylindrical / pyramidal, and narrow flaking surfac-
es (fig. 1: 3). A combination of adjacent narrow and
flattened / sub-cylindrical flaking surfaces and cu-
bic types are not numerous (table 3; fig. 5: 8). More
than half of blade / bladelet cores were made on
natural flakes (fig. 3: 2; 4: 2, 4; 5: 9). The rounded
nodules were used for sub-, cylindrical unidirec-
tional, and bidirectional blade / bladelet cores. The
narrow flaking surface blade / bladelet cores were
produced on plate-shaped raw material. The values
of blade / bladelet cores dimensions are represent-
ed by the following ranges: length — from 30.78
to 123.51 mm; width — from 15.83 to 59.29 mm;
thickness — from 15.20 to 86.20 mm. The average
blade /bladelet core dimensions are represented by
the following values: length — 55.30 mm; width —
32.03 mm; thickness — 39.50 mm.

The narrow flaking surface types dominate the
bladelet / micro-blade cores assemblage (table 3;
fig. 3: 3; 4: 1, 3; 5: 11). Both unidirectional and bidi-
rectional bladelet / micro-blade cores are important
(fig. 5: 10). The plate-shaped pieces are the main
types of raw material blanks for bladelet / micro-
blade cores production (table 3; fig. 3: 3; 4: 1, 3; 5:
12). Some of the narrow flaking surface bladelet /
micro-blade cores demonstrate the wedge-shaped
working surfaces (fig. 3: 3; 4: 3). Along with the
bladelet / micro-blade cores with pyramidal / pencil-
shaped working surfaces, the wedge-shaped items
were recognized as the probable evidence of indirect
percussion technology and origin of pressure flak-
ing (Svoboda 1995, p. 651; Hy:xuuit 2008, c. 202).
The following ranges represent the bladelet / mi-
cro-blade cores’ dimensions: length — from 36.66
to 123.49 mm; width — from 14.56 to 35.76 mm,;
thickness — from 14.56 to 35.76 mm. The mean
bladelet / micro-blade core dimensions are repre-
sented by the following values: length — 55.13 mm;
width — 23.17 mm; thickness — 33.83 mm. The
average width and thickness values reflect the im-
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Table 4. Barmaky, level 2: débitage structure including tools

Flakes Blades Bladelets Micro-blades
Débitage types
# % % # % # %
Regular 5631 71.60 1967 63.43 1838 71.74 1119 76.59
Lateral débordantes 435 5.53 227 7.32 184 7.18 155 10.61
Cortical débordantes 198 2.52 185 5.97 118 4.61 40 2.74
Natural débordantes 137 1.74 142 4.58 134 5.23 46 3.15
Crested 407 5.18 487 15.70 255 9.95 97 6.64
Core tablet 54 0.69 0.42 1 0.04 — —
Kantenabschlage 284 3.61 — — — — —
Primary 639 8.13 2.58 32 1.25 4 0.27
Natural 79 1.00 — — — — —
Total 7864 100.00 3101 100.00 2562 100.00 1461 100.00

portance of narrow flaking items in bladelet / micro-
blade core assemblage.

In sum, both pre-core and core assemblages are
characterized by a relatively significant portion of
relatively short (50.00—65.99 mm) pieces (fig. 6:
1, 2, 7). The width and thickness measurements
demonstrate the binary distribution of values.
The widths of approximately 80 % of cores and
pre-cores belong to the 15.00—39.99 mm inter-
val. The second metrical group shows the range
of width measurements in 40.00—69.99 mm in-
tervals (fig. 6: 3, 4, 8). The same trend is charac-
teristic of the distribution of length values. About
50 % of pre-cores demonstrate the thickness in
55.00—79.99 mm intervals. Three-quarters of
cores are thinner than 49.99 mm (fig. 6: 5, 6, 9).
The presented size characteristics suggest the
orientation of core reduction strategies toward
the production of middle-length and both narrow
and relatively wide lamellar products.

Thus, the following characteristic features of
the lamellar core-like assemblage were defined.

1. The purposeful selection of plate-shaped
pieces of raw material for narrow flaking surface
pre-cores and cores production.

2. The purposeful selection of rounded nodules
of raw material for sub-, cylindrical pre-cores and
cores production.

3. The bladelet / micro-blade production was
based on the narrow flaking surface cores re-
duction; mean cores’ measurements — 53.91 X
22.82 X 34.25 mm.

4. The blade production was based on the sub-,
cylindrical and narrow flaking surface cores re-
duction; mean cores’ measurements — 65.57 X
40.01 X 41.10 mm.

5. Both core reduction strategies were based on
the exploitation of mainly unipolar cores by hard
hammer direct percussion from the right-angled
striking platform with an application of the over-
hang trimming procedure.

6. The main reasons for core discard are trans-
verse breakage and hinge fractures on the flaking
surface.
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7. The main method of cores’ flaking surface
repair i1s the detachments from the opposite sup-
plementary platform.

Débitage, general characteristics. Includ-
ing tools on blanks, the débitage assemblage con-
sists of 19,809 pieces. The débitage assemblage
is represented by the following classes: flakes —
39.70 %; blades — 15.65 %; bladelets — 12.93 %;
micro-blades — 7.38 %; burin spalls — 3.37 %;
truncation spalls — 0.37 %; unidentifiable —
20.61 %. The proposed core reduction strategies
studies are based on the attributes of 14,988
pieces, which are subdivided into flakes, blades,
bladelets, and micro-blades. All of the blanks were
subdivided into «regular» and technical débitage.
Technical débitage consists of primary pieces,
core tablets, crested items, Kantenabschldge, and
three types of débordante blanks (table 4).

The trapezoidal and rectangular pieces de-
tached off-axis prevail among the «regular»
flake assemblage (fig. 7: 1, 17). More than half of
«regular» flakes show differently incurve lateral
profiles (fig. 7: 5). About two-thirds of «regular»
flakes exhibit the feathering distal extremities
(fig. 7: 9). The sum of multiple and trapezoidal
cross-sections amount the half of the assemblage
(fig. 7: 13). The unidirectional scars dominate the
types of dorsal patterns (fig. 8: 1). The lateral
and distal cortex placements prevail among the
variants of cortex placement. The primary pieces
compose 10.41 % of «regular» flakes. The totality
of items with cortex on the dorsal surface reach-
es up to 55 % of «regular» flakes (fig. 8: 5). The
flakes’ striking platforms are mainly plain, with-
out overhang trimming, and not abraded (fig. 8:
9, 13). The dominating right-angled (73.15 %)
and un-lipped (88.25 %) butts correspond with
pronounced bulbs (79.21 %). Latter is supposed
to be the indication of direct hard hammer per-
cussion (Pelegrin 2000, p. 75—76). The «regular»
flakes are short, often transversal, and relatively
thin (table 5). Mentioned characteristics suggest
the origin of «regular» flakes from the pre-cores
and cores shaping and maintenance procedures.

43



Cmammi

] 166 721—0002T [ o = 5
2 i 2 Jes6rI—00cIr | % t ile . _28._ 9~
S i 3 o lesvii—0001T | £ ¥ > g S5& m & £
o 8L e[ 8 % |66-601—00°G0T 5T 1o E E4FEES
1 [zt Jeoror-_ootor =
Heo N =3 16666—00° = 2o 5% g %8 4
mﬁm 8.3 ml_m 7|66'76—00°06 1 §L 53 L el
£ | Sez 68'I[]66'68—00°G8 El = RS T = 3
8L 3] 68 T[] 66780008 _ L o
eeg| i ¥6°0[] 66 6.—00°GL L R I L -~ =2 B2 2 »
TTLI 1. ¥6°0[]66 F7L—000L
TTTI[ i 681 166'69—0099 < | = ¥ 2 ¥ =
68°€T| ] 68’166 79—00"09 2 " i} g " 1w
LTI i 68T 66'65—00°9S S ] < ]
] 099 ______166F75—00°0¢ <]} = 1] >
95°¢| ] 6oL 166'67—00°GY 1= 1
68°€1| - 4] | | — ) N L x [ ] ] N e HE 1=
8L g 09t 66°66—00°g¢ — ] —
e8] ] ST V1] 66 76—00°0¢ i m 4
60°G1 66°65—00'GZ % —
82 6v'8C__]66'7¢—00'0% s o5 5 o o5 o s s - = s &
_ L 8.8 ] L SVe [ 166'61—00°GT £ © & ¥ 9« S ® & ¥ &
86T 166 721—00°03T
: 1 |4 E H 2 1 |, E 766'611—00°1T
® £ o © S o |66 F¥1T—00"0TT
N L9°Y| } S = ] = ] 3 66°60T—00°G0T
0 = ~ = - . . .
o'l seel ] | 52T 1 | 1 |27 66-701—00°001
8,3 ee e EE ’ 53a i G |66°66—00°56
gl L9°9| £l 66'0[] o1 g7 |6676—00°06
A= w i =R 96| S ] Sez |6668—00°98
L99[ } 86 T ] |66'78—00"08
see] v6'a____| ] |66°6.—00°GL
S s6Ll ], 1. |66 7.—000L
L9°Y| 966 ¥62[ ] 26°0[] 66'69—00°99
00°0% ] a8 V1l ] ] €8°I[_]66 79—00709
0001 066 | v63 [ £8°1]66'65—00°9S
00702 i [F8CT i i £8' 166 75—00°0S
L9°9| €80T CEX ] —— veL_____166'67—00°GF
i g69 | ] gr9_____166'F—00°0¥
] 69 | gge | |6l 166°66—00°9¢
ee e 861 99'L1| i [EFLT 66 75—000¢
] ] TLVT] ] [T 166°62—00°92
] ] GO L] ] 89F1 166 78—00°0%
_ _ _ _ _ _ [ _ _ _ _ €611, 166'61—00°GT
£ 5 =2 0 =28 =2 *© ° B 8 8§ & © 2 *® ° 8§ 8 2 w o -°

VI — cores, cubic
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4 — width dimensions distributions by metrical intervals; 5, 6 — thickness dimensions distributions by metrical
intervals; 7—9 — core-like pieces mean values of length, width, and thickness dimensions, by types
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12 — the distal end profiles; 13—16 — the cross-sections; 17—20 — the axis (1, 5, 9, 13, 17 — flakes; 2, 6, 10, 14,

18 — blades; 3, 7, 11, 15, 19 — bladelets; 4, 8, 12, 16, 20 — micro-blades)
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Table 5. Barmaky, level 2, débitage: the mean values of measurements including tools, in mm

Débitage types Length Width \zﬁzhf)ice%rgs- Thickness '1;1;;%1%5; , pl\gtl f?) 21;’18 Tl;lf;ctlf{;i:’
Flakes «regular» 21.19 20.54 21.19 3.57 3.79 10.24 2.91
Blades «regular» 46.80 17.36 18.15 4.65 4.93 7.34 2.36
Bladelets «regular» 25.65 9.21 9.18 2.43 2.31 4.50 1.48
Micro-blades «regular» 18.73 5.54 5.63 1.73 1.63 2.93 1.09
Kantenabschlige 22.64 32.27 32.50 7.67 7.74 14.28 4.90
Flakes primary 25.71 22.45 24.49 4.21 4.92 11.57 3.81
Flakes core-tablet 30.98 31.19 32.65 7.72 8.61 18.25 5.54
Flakes débordante 28.79 22.40 23.06 5.14 5.34 10.88 3.60
Blades débordante 47.79 17.69 17.84 6.05 6.24 8.09 3.02
Bladelets débordante 28.26 9.33 9.46 3.19 3.15 4.76 1.84
Micro-blades débordante 20.93 5.36 5.68 2.13 2.16 3.15 1.32
Flakes crested 31.31 24.32 26.03 6.40 6.68 10.32 3.78
Blades crested 55.70 18.69 19.37 7.81 8.32 8.30 3.50
Bladelets crested 31.81 9.49 9.57 4.48 4.33 4.72 2.17
Micro-blades crested 24.70 5.34 5.71 2.77 2.81 3.45 1.34

The «regular» blades, bladelets, and mi-
cro-blades show more similarities than differ-
ences. On the other hand, the lamellar débitage
is distinct from the «regular» flake assemblage by
the number of attributes. Due to the increasing
portion of shapes, such as crescent, leaf, rectan-
gular, and triangular, the lamellar blanks look
geometrically more regular (fig. 7: 2—4). Moreo-
ver, about half of them were detached on-axis
(fig. 7: 18—20). Compared with «regular» flakes,
the lamellar regular débitage shows the more
significant component of blanks with straight
profiles and feathering distal ends (fig. 7: 6—S8,
10—12). The lamellar blanks with unidirectional
negatives dominate among the dorsal scars types
(fig. 8: 2—4). The percentages of primary lamel-
lar products are insignificant. The pieces with
mainly lateral and distal cortex on the dorsal sur-
faces compose about half of the blades, one-third
of bladelets, and a quarter of micro-blades (fig. 8:
6—38). Along with the plain, the linear striking
platforms become more important (fig. 8: 10—12).
Compared with flakes, the role of overhang trim-
ming increased three times for lamellar pieces
(fig. 8: 14—16). At the same time, the values of un-
lipped (88—95 %), pronounced bulbs (75—81 %),
not abraded (96—97 %), and right-angled strik-
ing platform (77—85 %) did not change much.
The relatively high amount of crushed striking
platforms (16—20 % for all types of débitage),
pronounced bulbs, and un-lipped butts are char-
acteristic of the hard hammer direct percussions.

The mean values of length and width of lamel-
lar débitage and lamellar cores are well corre-
sponding (table 5; fig. 6). The elongation indexes
for blades, bladelets, and micro-blades compose
2.58, 2.79, and 3.32, accordingly. That is, the «reg-
ular» lamellar blanks are both not very long and
not very elongated. At the same time, the lamel-

lar pieces are relatively thick; the width-to-thick-
ness ratios for blades, bladelets, and micro-blades
compose 3.68, 3.97, and 3.46, accordingly.

In sum, the «regular» lamellar assemblage
attributes suggest an application of mainly uni-
polar, hard-hammer direct detachment, supple-
mented by overhang trimming to obtain medium
size, relatively thick blanks. Compared with
«regular» flakes, it is necessary to underline the
more careful preparation of striking platforms,
the increasing roles of straight profiles, feather-
ing distal ends, and on-axis «regular geometrical
shapes» of the lamellar assemblage.

Technological débitage. One of the most
characteristic features of Barmaky, level 2 débit-
age assemblage is the high percentage of tech-
nological blanks: crested pieces, different types
of débordante blanks, core tablets, Kantenab-
schldge, and primary pieces. In sum, the techno-
logical blanks comprise 25—35 % of the different
classes of blanks (table 4).

The Kantenabschldge and primary flakes
play a significant role in débitage assemblage (ta-
ble 4). The Kantenabschldge is the result of the
preliminary stage of crested ridges and striking
platforms preparation on plate-shaped pieces of
raw material (Richter 1997, p. 186—187). The
Kantenabschldge shows the distally / medially in-
curved lateral profile, a blunt distal end, which
plane is nearly parallel to the plane of the acute
striking platform (fig. 9: 13, 15, 16).

The Kantenabschldge dorsal surfaces are com-
pletely or partially covered by the cortex; the
shapes are mainly transversally trapezoidal,
detached off-axis. The specific type of Kantenab-
schldge dorsal scar pattern is defined as a trans-
versal crested ridge, perpendicular to the axis of
detachment. The Kantenabschldge is character-
ized as the widest and thickest type of débitage,
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Fig. 9. Barmaky, level 2, the technical débitage: 1 — bladelet, crested-unidirectional; 2 — bladelet, crested-uni-
directional, on lateral débordante; 3 — bladelet on lateral débordante; 4 — micro-blade on lateral débordante;
5 — bladelet on cortical débordante; 6 — bladelet, crested-unidirectional, on natural débordante; 7, 8 — blades
on cortical débordante; 9 — blade on lateral débordante; 10 — one-side crested blade on natural débordante; 11,
12 — one-side crested blades; 13, 15, 16 — the Kantenabschldge; 14 — blade on natural débordante
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including the platform dimensions (table 5). No
specific attributes of primary flakes were recog-
nized. The primary flakes’ average dimensions
are not sufficiently different from the measure-
ments of «regular» flakes (table 5). The primary
pieces with maximum dimensions >50 mm com-
pose only 7.72 % of primary flakes assemblage.
It looks like, most numbers of the primary flakes
originate from the repeated stages of cores shap-
ing.

Having in mind the number of cores, the
number of core-tablets is not impressive (ta-
ble 4). Table 5 represents the average dimensions
of core-tablet pieces. The mainly transversal pro-
portions of core-tablet flakes suggest their origin
from sub-, cylindrical cores striking platform
shaping (table 5). A few flakes and lamellar core-
tablets might be associated with narrow flaking
surface core striking platforms maintenance.

The débordante blanks are the detachments
from the lateral sides of cores. The main attribute
of the débordante pieces is the lateral steep cross-
section (fig. 9: 3—5, 7—9, 14). The «steep» side of
the débordante piece is arranged at a nearly right
angle to the ventral surface (Boéda, Geneste,
Meignen 1990). These pieces are also known as
«corner» blanks (Giria, Bradley 1998). The main
technological reason for débordante detachment
consists in the creation of the needed transversal
convexity of the core flaking surface. Depending
on the conditions of the «steep» lateral side the
débordante pieces were subdivided into corti-
cal — covered by the cortex, natural — exhibiting
the natural surface, and lateral — exhibiting the
negatives from previous detachments (Derevi-
anko et al. 2018, p. 379). The débordante to regu-
lar pieces ratios constitute 1 to 7.31 for flakes, 1
to 3.55 for blades, 1 to 4.22 for bladelets, and 1 to
4.41 for micro-blades. Such significant ratios, es-
pecially for lamellar items, reflect the big role of
débordante blanks in narrow flaking surface core
reduction.

Half of the débordante pieces belong to the
lateral type; the other half is equally divided be-
tween natural and cortical types (table 4). Except
for the declared lateral-steep cross-section and
dimensions, the attributes for débordante flakes
and lamellar pieces are nearly similar to those
mentioned for corresponding «regular» types of
débitage. In fact, in Barmaky, level 2 assemblage
the differences between flake and lamellar débor-
dante consists in blank proportions, only.

Thus, the débordante pieces are a little bit
longer and wider, but sufficiently thicker than
their «regular» analogs (table 5). The same is
true for débordante and regular débitage strik-
ing platforms measurements. In addition, the
length / width proportions for débordante flakes
are bigger than for «regular» flakes. The distribu-
tion of length and width values of «regular» and
débordante lamellar pieces demonstrate different
patterns. The plateau pattern characterized the
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Fig. 10. Barmaky, level 2, the length dimensions distri-
butions by metrical intervals: 1 — the lamellar crested
pieces; 2 — the lamellar débordante pieces; 3 — the la-
mellar «regular» pieces

distribution of débordante lengths, and «regular»
lamellar and débordante widths values (fig. 10:
2; 11: 2, 3). The peak pattern is common to the
length values of regular lamellar items, as well as
thickness values for both débordante and «regu-
lar» lamellar pieces (fig. 10: 3; 12: 2, 3). The size of
the plateau, which reflects the distribution of the
débordante length values, is composed of about
30 mm (from >15 to 45 mm) and summarized
about 70 % of all lamellar débordante products.
In other words, 70 % of débordante are shorter
than the mean length of lamellar cores (fig. 6: 2).
That is, the efficiency of the débordante method of
flaking surface maintenance might be evaluated
as problematic, but still important.

The plateaus of both débordante and regular
lamellar width values correspond to the width
of bladelet / micro-blade pieces and cover about
60 % of all available lamellar débordante (fig. 11:
2, 3). In sum, the plateau of the width of both

49



Cmammi

% i)
= o :
= =8 © Lamellar crested pieces
= : S n— 839
e O o =
- AR ARLS DD o av. W=14.34 mm
— < 2| |18 NZMRweesdN _ o
5 < < +F SIS
i B e o
a N2l
~ S SeekaYaayy X TS T N |
— S/t aa A = @ -
< ocCooCce < co © o
0 ;—Il_ll I I | | I I I | | I I I | | I I I | ||_|||_|||—|I|_|I|_|II_|I,_|I.—|II—' | Ul I—l 1 ! ! | Il l—l 1
1
10 N
o =R .
O R Lamellar debordante pieces
O~ ==
TR A o o n— 1231
< <9 S o =
0 SlPES <+ o av. W=12.32 mm
0| | F 2O g
5_ ﬁ“mﬁﬂ\lw
o S om =2}
3= o .'—iwv—<©®
<+ N o < o o
an NSRRIV T O 0o ®w  ®
3 HH HﬂoooQOOgHo SS9 S3S S
S
0 |_|I|_|I I I | | I I I | | I I I | | I I ||_|I I|_|I|_|II_||,_|||_|I|_|II_|II—|II—\IOI 'O|O|o| 1 1 1 1 |o|o| IOI 1
2
010 g Lamellar «regular» pieces
10 b TS n — 4923
s 0 0P X
- Mo o av. W=11.63 mm
= =L A
— ©CoNm
o ! L b=
?H 10 LO%@,—(
5r <"fm%oo@
5 0 0
. B GIFR 5wy
© NNLOLQN%L\'—'O‘DHl\L\w
o~ i 0 g = D N © 00 WWNNDN TN N
a8 HHHH mSEs2inn=22888888838 g
0 gl I I I | | I I I | | I I I | | I ||_|I|_|I|_|II—II,_|I,_|I’_|II_|II_|II <:>'C>'C>'C>'<:>'<:>|OIOIC>IOIOIOI 1 1 1 1 |O
DN NN DN NN DN NN DD DD NN NN DNNDNDNDNNDNDNDNNDNDNNNDNDDDDNDDIDIDND D
QARRARNRRARRARINARRNNRANNARAANRRANRARANRARNNRARRGNRR
N IS~ S S —TNNFIT O~ 0F S = NN F IR OIS —HNMFITOI=0SS — N <1
R R ErAninAnAnininEnin S IR K Ko K R RN RN R R R ke e R e R U U
LR Y
< R=R=E=-R=-R=-R=R=- === == = = = === = 1 == ===
NRFIB OO @O RRooQRoeRoC
SHNA SISO RS T NAF OIS TNRFIFT GBS — N F g S
A At A A A ANNNANNNNNNADPMMNAO DD MDMO M T << F <t < <t
3

Fig. 11. Barmaky, level 2, the width dimensions distributions by metrical intervals: 1 — the lamellar crested

pieces; 2 — the lamellar débordante pieces; 3 — the lamellar «regular» pieces

Table 6. Barmaky, level 2: the typological structure of crested pieces including tools

Flakes Blades Bladelets Micro-blades
Crested pieces types
# % # % # % # %
Crested one-side 79 19.41 80 16.46 62 24.22 31 31.96
Crested double-sides 50 12.29 20 4.12 12 4.69 — —
Crested alternating 6 1.47 12 2.47 7 2.73 1 1.03
Crested unidirectional 163 40.05 182 37.45 100 39.06 40 41.24
Crested bidirectional 13 3.19 54 11.11 22 8.59 2 2.06
Secondary crested unidirectional 86 21.13 112 23.05 43 16.80 22 22.68
Secondary crested bidirectional 10 2.46 26 5.35 10 3.91 1 1.03
Total 407 100.00 486 100.00 256 100.00 97 100.00

débordante and regular lamellar is defined in the
4.00—12.99 mm range and reflects the dominat-
ing role of bladelet / micro-blade production. The
1.00—2.99 mm thick pieces compose about half
of the lamellar débordante and regular débitage
(fig. 12: 2, 3).

The crested débitage composes 8.31 % of all
identifiable blanks. The crested débitage consists
of flakes (32.66 %), blades (39.00 %), bladelets
(20.55 %), and micro-blades (7.78 %). In general,
the attributes for crested flakes and lamellar
pieces are nearly similar to those mentioned for
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corresponding «regular and débordante types of
débitage. Based on the negative arrangements
on dorsal surfaces the crested pieces are subdi-
vided into several types (table 6). These types
reflect the crested ridges applications during the
primary (one-side, double-sides, alternating) and
subsequent (combinations of crested ridges and
uni-, bidirectional negatives) stages of pre-cores
and cores reductions (fig. 9: 1, 2, 6, 10—12). In
total, the pieces of subsequent stages compose
66—76 % of all crested pieces. It suggests the re-
peated preparation of crested ridges during the
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Fig. 12. Barmaky, level 2, the thickness dimensions distributions by metrical intervals: 1 — the
lamellar crested pieces; 2 — the lamellar débordante pieces; 3 — the lamellar «regular» pieces

whole stage of core exploitation. Relatively often
(21.62—34.02 %) the crested ridges were made on
débordante blanks (fig. 9: 2, 6, 10). The crested
flakes, blades, bladelets, and micro-blades are suf-
ficiently longer, wider, and thicker than «regular»
and débordante analogs (table 5). The pattern of
length distribution of the values of crested lamel-
lar pieces is quite different from the same of «reg-
ular and débordante lamellar products (fig. 10:
1—3). The plateau of length values of crested
lamellar pieces shows nearly equal percentages
distribution in the range up to 54.99 mm (fig. 10:
1). The plateau of width values shows a relative-
ly equal distribution of values in the range from
4.00 up to 19.99 mm (fig. 11: 1). The peak-like dia-
gram of thickness values reflects that the crested
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pieces are thicker than the rest of lamellar items
(fig. 12: 1).

Thus, the technical meaning of débordante
and crested pieces are similar: the construction
of working surface transversal convexity by de-
tachments of lateral blanks. The typology and
diagrams of length and width values of both
débordante and crested pieces suggest its detach-
ment during all stages of cores reduction. Also,
the presence of débordante and «primary» crested
bladelets and micro-blades underline the exist-
ence of special bladelet/ micro-blade pre-cores
and cores.

Discussion. Thus, the proposed studies of tech-
nologically significant attributes of core-like pieces
and débitage might be summarized as follows.
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Fig. 13. Barmaky, level 2, the width dimensions distributions by metrical intervals: 1 — the lamellar pieces;

2 — the microliths, burins, and truncated pieces on lamellar débitage; 3 — the tools on lamellar débitage

1. The pre-cores and cores’ typological at-
tributes and measurements suggest the presence
of two discrete core reduction strategies: blade
and bladelet / micro-blade knapping. The former
is based on the exploitation of sub-cylindrical and
narrow flaking surface cores. The latter is based
on the exploitation of narrow flaking surface cores.
Both core reduction strategies are based on the in-
tentional selection of pieces of raw material of dif-
ferent shapes: plate-like (plaquettes, natural and
primary flakes) pieces for narrow surface flaking
cores and rounded nodules for sub-, cylindrical
cores. Both core reduction strategies are based on
the implication of direct hard hammer percussion.
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2. The special methods of flaking surface and
striking platforms preparations for blade and
bladelet / micro-blade cores were not defined.
Unidirectional flaking is the main method of
cores reduction. The flaking surface shaping is
based on the crested pieces and débordante de-
tachments. The striking platforms preparation is
based on the extensive use of the overhang trim-
ming method. The isolated striking platforms
were not found.

3. The main method of cores’ flaking surface re-
pair is the creation of an opposite supplementary
platform for the removals from the conjoined or
alternate flaking surface. The core exhaustion led
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Fig. 14. Barmaky, level 2, the core reduction strategies: I — bladelet / micro-blade core reduction; IT — blade core
reduction

to the appearance of flattened types. That is, the
core reduction led to a decrease mainly in thick-
ness and lesser in width and length dimensions.
The exhausted cores are rare.

4. The results of blade core reduction are rep-
resented by the middle-size blade (av. 46.80 X
18.15 x 4.93 mm), mainly of rectangular shapes,
straight lateral profiles, and feathering distal
ends.

5. The bladelet/ micro-blade core reduction
resulted in the middle-size (av.25.65 % 9.18 X
2.31 mm) bladelets / micro-blades, mainly of rec-
tangular shapes, straight lateral profiles, and
feathering distal ends.

6. The results of blade cores reduction were
used for all types of tool production, except micro-
liths. The results of bladelet / micro-blade cores
reduction were used for backed microlithic insets
production (fig. 13: 1—3).

Thus, the proposed reduction strategies were
applied to the production of different toolkits
(fig. 14). The production of the «domestic» toolkit
was the main aim of the blade core reduction.
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While the production of distant weapon insets was
the purpose of bladelet / micro-blade cores reduc-
tion. Along with the reconstructed site-workshop
model of raw material exploitation, the presence
of dwelling structure, and pits, the application of
double-purpose core reduction strategies might
be evaluated as the characteristic features of the
base camp (Habait ta im. 2022). Quantitatively
the summarized amount of bladelet and micro-
blade pieces prevails over the blade number. The
microlithic insets constitute about a quarter of
the tool kit. Moreover, some number of the insets
were produced for off-site use and lost in hunting
episodes outside the camp area.

Such a dual approach to the reduction strategies
contradicts the concept of continuous reduction
strategy, proposed for the Epigravettian assem-
blages from Desna valley, and such Mid-Dnieper
assemblages as Semenivka 3, Mezhyrich, and
Dobranichivka (I'aBpmios 2016, c. 55; Hy:xmmit,
IMupnosesrmit, JIuaym 2017, ¢. 23—24). Also, the
method of butt abrasion known from the Mezhy-
rich assemblage is not found in Barmaky (Loz-

53



Cmammi

ovski, Lozovskaya 2014). The meaning of the dif-
ference between mentioned assemblages might be
of chronological and / or stylistic values. At least,
the relatively early age of Barmaky assemblage
in the frames of Mid-Dnieper Epigravettian sup-
ports the hypothesis of the chronological mean-
ing of technological variability. The chronological
meaning of continuous and discrete reduction
strategies has been reported as a characteristic
feature for the beginning of Middle Magdalenian
in southwestern France, between 19 and 17.5 kyr
cal BP (Langlais et al. 2016). For the region of the
Northern Mediterranean Basin, discrete blade
and bladelet flaking were reconstructed for Early
Epigravettian, while blade cores characterize the
Late Epigravettian assemblages (Naudinot et al.
2017). Also, the presence of micro-blade wedge-
shaped narrow flaking surface cores is supposed
to be the characteristic feature of Early Epi-
gravettian assemblages from Moravia and Silesia,
«probably dated into the time span of the several
millennia around the Last Glacial Maximum»
(Svoboda 1995, p. 655). The Hungarian Early
Epigravettian site Vac 1 assemblage is character-
ized by bladelet core reduction and backed pieces,
as the main aim of production (Béres, Demidenko
2021). On the other hand, the discrete blade and
bladelet / micro-blade reduction strategies were
studied for Prut / Dniester Epigravettian assem-
blages (Noiret 2009, p. 458—461). Taking into
account the spatial and chronological proximity
of Barmaky to Dniester valley Epigravettian and
the typological similarity between Barmaky and
Mizyn assemblages, the proposed studies might
open a new direction in the investigations of the
late Last Glacial Maximum industries’ origin of
the Mid-Dnieper basin.
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V. P. Chabai, D. V. Dudnyk

THE BARMAKY, LEVEL 2
EPIGRAVETTIAN ASSEMBLAGE:
THE CORE REDUCTION STRATEGIES

This paper is devoted to the analytical reconstruc-
tion of the core reduction strategies of the Barmaky
site, level 2 assemblage. Studying the technological
features of knapping is significant to determining the
characteristics of lithic industries and techno-complex-
es. In Eastern, Southern, and eastern parts of Central
Europe, the late Last Glacial Maximum industries
mainly belong to the Epigravettian techno-complex.
Along with typological descriptions, the characteristic
of core reduction strategies is essential for Epigravet-
tian techno-complex definition. At the same time, the
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comprehensive description of Epigravettian assem-
blages’ core reduction of the Mid-Dnieper basin is still
unclear. Excavated at 2018—2020 field campaigns,
the exceptionally reach Barmaky, level 2 artifact as-
semblage gave such an opportunity. The 152,617 flint
artifacts, including 174 core-like pieces and 14,988
débitage items, originate from 72 m? of the excavation
area (tables 1—3). The pre-cores and cores’ typological
attributes and measurements suggest the presence of
two discrete core reduction strategies: blade and blade-
let / micro-blade (fig. 1—6). The unidirectional sub-,
cylindrical, and narrow flaking surface cores were the
sources for blades. The bladelet / micro-blade assem-
blage is the result of narrow flaking surface cores ex-
ploitation. Both core reduction strategies are based on
the intentional selection of differently shaped pieces of
raw material: plate-like pieces (plaquettes, natural and
primary flakes) for narrow surface flaking cores and
rounded nodules for sub-, cylindrical cores. The mid-
dle-size blade (av. 46.80 x 18.15 X 4.93 mm), mainly of
rectangular shapes, straight lateral profiles, and feath-
ering distal ends represents the results of blade core
reduction (fig. 7—14). The bladelet / micro-blade core
reduction results are represented by the middle-size
bladelets / micro-blades (av. 25.65 x 9.18 X 2.31 mm),
mainly of rectangular shapes, straight lateral pro-
files, and feathering distal ends. The detachment of
such technological blanks as débordante and crested
pieces are characteristic of both reduction strategies
(tables 4—6; fig. 9). The results of blade cores reduc-
tion were used for all types of tool production, except
microliths. The blade cores were the source of lamel-
lar products for the «domestic» toolkit; the bladelet /
micro-blade cores reduction aimed at the insets for dis-
tant weapons. The existence of two discrete reduction
strategies at Barmaky, level 2 is consistent with the
technological characteristics of the Early Epigravet-
tian of the Northern Mediterranean Basin and Prut /
Dniester basins. Consequently, the spatial and chrono-
logical proximity of Barmaky to Dniester valley assem-
blages and the typological similarity of Barmaky and
Mizyn assemblages raises several problematic issues
in the investigations of the late Last Glacial Maximum
industries’ origin of the Mid-Dnieper basin.

Keywords: mid-Dnieper basin, Epigravettian, core
reduction strategies, typological approach, attribute
analysis, cores, technological blanks.
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ENIIPABETCHKA CTOSHKA
BAPMAKHU, IIIAP 2: TEXHOJIOT'TI
PO3KOJIIOBAHHS HYKJIEYCIB

CrarTa IIpHCBAYEHA AHAJIITUYHIA PEKOHCTPYKILIT
TEXHOJIOTIH HYKJIeYCHOr0 PO3KOJIIOBAHHSA CTOAHKHA Bap-
Maxrwy, map 2. JIJis BusHadeHHss 0co0IMBOCTe M KaM STHUX
IHIYyCTPIA Ta TEXHOKOMILJIIEKCIB, BUBYEHHS TEXHOJIO-
TMYHAX O0COOJIMBOCTEM PO3KOJIIOBAHHA € HAA3BUYALHO
BasgsmBuM. ¥ Cxinmiii 1 [liBgenuiin €sporn Ta cxigHii
vactuni [{enrpanbaol €Bponu iHmyCTpil M3HBOI H06H
MAKCHMyMy JIbOJOBHUKIB'S 3Ie0LIbIIOr0 HAJIEKATH 0
emirpaBeTChbKOro TeXHOKoMILIekcy. KoMiiekcHl THIro-
JIOTIYHI 1 TEXHOJIOTIYHI XapaKTePUCTUKU BIIIrPaioTh
BAYKJIMBY POJIb Y BU3HAYEH] IHIYCTPI 1 TEXHOKOMILICK-
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ciB. Ilpore, mapasi BificyTHI BHYEPIIHI XapaKTePUCTU-
KM HYKJIEYCHOTO PO3KOJIIOBAHHS JIJISI €IITrPaBEeTChEMUX
rosiekiriit G6aceriny Cepenaboro Jlminpa. Marepiamu
nmocaimskernol  mporsirom  2018—2020 mosiboBHX  ce-
30HIB CTOSHKN Bapmaxw, map 2 € IKiCHUM J3KepeJiom
IIJIsI TEeXHOJIOTYHHUX HOoCIimxeHb: 152617 apredakris,
BRJIFOYHO 3 174 myrJsienoaiouumu 1 14988 ckosamu, 1mo-
XomATh 13 72 m? mocmimkenoi rromn (tada. 1—3). Ha
OCHOBl1 KOMILJIEKCHOI'O AHAJII3y TeXHIKO-THIIOJIOTIYHUX
1 METPUYHHUX O3HAK IIpe-HYKJIEYCIB 1 HYKJIEYCIB 3p00-
JIEHW# BHUCHOBOK IIOJ[0 BUKOPUCTAHHS MEIIKAHIIAMHA
BapmaxkiB 1BoX IMCKpETHHX TEXHOJIOTIH PO3KOJIIOBAH-
Hs HYKJIEYCIB: JJis BUTOTOBJIEHHS IJIACTUH 1 IJIACTH-
HOK / mikporutactuH (puc. 1—6). [l BuroroBiieHHS
IJTACTUH BUKOPHUCTOBYBAJIMCH IIOB3IOBKHI II1JI-, I[UJIIH-
IpuyHl 1 TopiieBl HykJeycu. Ilmactuakn 1 Mikpormiac-
TUHU OyJIU pe3yIbTaToM PO3KOJIIOBAHHS IOB3OBMKHIX
TopieBux HyrJyeyciB. O6uaBi TexXHOJIOTIT 6a3y0ThCA HA
IJIECIPAMOBAHOMY BiI0OOpl pi3HOI 3a hopMaMu CHUPO-
BUHU: TJIATYACTOI (KpeMeHeBl IJINTKU, IIPUPOJIHI BiJI-
LIEeIX, BIJIIENN) O/ TOPLEBUX HYKJIEYCIB 1 OKPYTJIUX
SKOBH JIJISI IIJT-, [MAJIIHAPUYHUX HyKJeyciB. [lnacrunu
cepemHix po3mipiB 46,80 X 18,15 X 4,93 MM, 3arajom,
MPSAMOKYTHHUX (DOPM, 3 IPSAMUMH JIATEPATbHUMHU IIPO-
diIsIMH 1 I1epOIOIIOHUMHY JUCTAIBHUMHY 3aKIHUCHHIMEA
€ Pea3yJIbTATOM PO3KOJIIBAHHS HYKJIEYCIB JJIs TLJIACTUH
(puc. 7—14). Pesynbratu pO3KOJIIOBAHHS HYKJIEYCIB
LIS TIJIACTUHOK / MiKPOTLJIACTUH IIPEJICTaBJIEH] 3aT0TOB-
KaMM 3 cepemHiMu poaMipamu 25,65 X 9,18 x 2,31 mm,
MPSAMOKYTHHUX (DOPM, 3 IPSAMUMH JIATEPATbHUMU IIPO-
diasaMu 1 IeporrogiOHUMM JUCTATBHUME 3aKIHYCHHS-
mu. J1st 060X TEeXHOJIOTIH € XapakTepHuUMH pebepuacti
i débordante cxomnu (tabds. 4—6; puc. 9). Hyrieycu musa
IJIACTUH BUKOPUCTOBYBAJIU JIJIsI BUTOTOBJIEHHS CKOJIIB
JUIS «IOMAITHBOTO» Habopy aHapsams. Hywmeycm miis
MJIACTUHOK / MIKPOIUIACTHH CJIYTYBAJIU JFKEPEJIOM JIJIst
BUTOTOBJIEHHS BKJIQJEHIB JUCTAHITINHOTO 030POEHHS.
Taka nuckperHa crcreMa PO3KOJIIOBAHHS HYKJIEYCIB €
XapaKTepHO I paHHBOTO ermirpasety [liBaiunoro Ce-
pensemHOMOpChbEKOro baceiiny Ta Ilpyro-JlHicTpoBCcbKOro
periony. Binrak, TepuropianpHa 6sm3bKicTh Bapmakis
mo monuwuu JlHicTpa, BIK CTOSHKM, a TAKOMK THUIIOJIO-
rivea momibHicTs 10 MisuHy BiIKpHUBAE HOBI HEPCIICK-
TUBHA Yy JOCJIIKEHH] MOXOMMKEHHS 1HIYyCTPIH MI3HBOI
100K MaKCUMyMYy JIbOIOBHKIB'A B Oaceiini CepeaHboro
Jmimpa.

Karouosi ciopa: CepegHbogHINIPOBCHLKUI OaceiH,
emirpaBser, TeXHOJOrI PO3KOJIIOBAHHS, THUIIOJOIYHUNA
HiAXid, aHAJII3 TeXHOJIOTIYHUX 03HAK, HYKJIEYCH, TeXHO-
JIOTIYHI CKOJIH.
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