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Fig. 14. Angle between striking platform and ventral surface according to blank type.
Abb. 14. Winkel zwischen Schlagflachenrest und Ventralflache, aufgeschlisselt nach Grundformtypen.

Fig. 15. Distribution of the frequencies of different types of bulb and lip in blanks types.
Abb. 15. Héufigkeiten von unterschiedlichen Auspréagungen des Bulbus und der Schlaglippe, unterschieden nach Grundformtypen.
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Fig. 16. Frequency of chip types.
Abb. 16. Haufigkeiten der Absplisstypen.

determined by the prevalence of leaf-shaped points;
crescent, trapezoidal and triangular shapes are
present. Bifacial tools include backed points and
bifacial scrapers of the Keilmesser types.

A study of the functional variability among the Altai
Middle and Upper Paleolithic sites (Rybin & Kolobova
2004) demonstrates the existence of short-term
“ephemeral” hunting camps, short-term hunting camps
with intensive raw material exploitation and carcasses
treatment as well as base-camps with relatively less
intensive occupations. Compared with the Altai site
function variability observed so far, the Chagyrskaya
Cave assemblage is an extraordinary phenomenon due
to the fact that the portion of tools (formal tools in
particular) by outnumbers that of all other Altai Paleo-
lithic sites. However, excluding this parameter, the
Chagyrskaya Cave assemblage shows similarities to
some Upper Paleolithic short-term hunting camps type
B with intensive raw material exploitation and carcasses
treatment (Ust'-Karacol, layers 11-9, Denisova Cave,
layer 11 in the Main chamber). However, within the
Altai Middle Paleolithic record, which mostly

Fig. 17. Side-scrapers and points from Chagyrskaya Cave: 1-2 - semi-trapezoidal alternate scrapers; 3 - semi-trapezoidal alternate scraper;
4-5 - semi-trapezoidal dorsal points, backed; 6 — sub-leaf dorsal point, thinned base; 7 - sub-leaf dorsal point; 8 — semi-leaf dorsal point;

9 — transverse-convex dorsal scraper.

Abb. 17. Schaber und Spitzen aus der Chagyrskaya Cave: 1-2 - Semi-trapezoide Wechselschaber; 3 — Semi-trapezoidaler Wechselschaber; 4-5
- Semi-trapezoidale dorsal retuschierte Spitzen mit Riicken; 6 — Sub-blattférmige, dorsal retuschierte Spitze mit verdiinnter Basis; 7 - Sub-blatt-
férmige, dorsal retuschierte Spitz; 8 — semi- blattférmige, dorsal retuschierte Spitze; 9 — transversal-konvexer, dorsal retuschierter Schaber.
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Tool types N % %*
Bifacial points: 6 1.4 2.5
sub-triangular 1 0.2 0.4
semi-trapezoidal 1 0.2 0.4
leaf-shapped (semi/sub variants) 4 0.9 1.7
Bafacial scrapers: 10 2.3 4.2
straight 2 0.5 0.8
convex 1 0.2 0.4
straight-convex 1 0.2 0.4
leaf-shapped (semi/sub variants) 3 0.7 1.3
crescent (sub variant) 2 0.5 0.8
convergent 1 0.2 04
Scrapers: 169 39.5 71.3
transverse ( straight/convex variants) 9 2.1 3.8
diagonal (straight/convex variants) 24 5.6 10.1
straight 22 5.1 9.3
convex 30 7.0 12.7
wavy 3 0.7 1.3
straight-convex 3 0.7 1.3
double (straight/convex) 3 0.7 1.3
triangular (sub- variant) 3 0.7 1.3
trapezoidal (semi/sub variants) 39 9.1 16.5
semi-recrangular 5 1.2 2.1
crescent (semi/sub variants) 1 2.6 4.6
leaf-shapped (semi/sub variants) 13 3.0 5.5
semi-ovoid 1 0.2 0.4
convergent 3 0.7 1.3
Points: 33 7.7 13.9
distal 4 0.9 1.7
sub-triangular 3 0.7 1.3
semi-trapezoidal 6 1.4 2.5
semi-crescent 3 0.7 1.3
leaf-shapped (semi/sub variants) 15 35 6.3
unidentifiable 2 0.5 0.8
Denticulates 4 0.9 1.7
Notches 4 0.9 1.7
Truncations 9 2.1 3.8
End-scrapers 2 0.5 0.8
Retouched pieces 104 | 243 -
Unidentifiable tools: 87 20.3 -
unifacial 79 18.5 -
bifacial 8 1.9 -
Total 428 | 100.0 | 100.0

Fig. 18. Overview of the frequencies of formal tools from Chagyr-
skaya Cave, sublayer 6c/1.* Percentage when unidentifiable tools
and retouched pieces are omitted from the total.

Abb. 18. Haufigkeiten der Werkzeuge aus der Chagyrskaya Cave,
Fundhorizont 6c/1. * Prozentualer Anteil, wenn nicht identifizierbare
Werkzeuge und retuschierte Stiicke aus der Gesamtzahl ausgelassen
werden.

demonstrates “ephemeral” hunting camps and base
camps (Rybin & Kolobova 2004), the settlement
pattern observed at Chagyrskaya Cave is unique. The
only other exception could be Okladnikov Cave, but
no site occupation data have been published so far.

In the techno-typological context of the regional
Middle Paleolithic, the assemblage of Chagyrskaya Cave
differs significantly from the Levallois-Mousterian
assemblages, suggesting an intrusion of late a
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Neanderthal population the Altai region associated
with the Keilmesser tradition. The origin of this migration
should be the territory of Eastern Europe, as the techno-
typological characteristics of the lithic assemblage from
sublayer 6c/1 of Chagyrskaya Cave is completely
consistent with the characteristics of the Eastern
European Micoquian techno-complex, which is an
integral part of the European Micoquian (Derevianko et
al. 2018 ; Kolobova et al. 2020a; Mafessoni et al. 2020).

The bifacial tools from the Chagyrskaya Cave
assemblage, which were classified as Keilmesser and fit
into the context of the European Micoquian/Keilmesser-
gruppen typology, demonstrated not only morpho-
logical similarities, but are in full conformity with the
technological concept. The Keilmesser from Chagyr-
skaya Cave were originally intended for repeated use
and rejuvenation. The backs were originally used not
only as accommodation elements, but were also for
rejuvenation and re-sharpening.

The typological variability of the Micoquian indus-
tries from Eastern Europe is limited to differences
between the proportions of simple, trapezoid, leaf,
crescent and triangle shapes in points, scrapers and
bifacial tools that predominantly show evidence of
stepped scalar or scalar retouch in combination with a
variety of ventral splitting. The characteristic types of
the Eastern European Micoquian technocomplex that
bear a stylistic significance include bifacial points and
bifacial scrapers of leaf, trapezoidal and crescent
shapes with natural or retouched backs - the Klausen-
nischemesser type, which also occurs frequently in
Central European Micoquian assemblages. Similar
leaf-shaped, trapezoid and crescent-shaped scrapers
and points constitute the stylistic basis for unifacial
tools attributed to the Micoquian of Eastern and
Central Europe (Kolobova et al. 2020a). A compar-
ative analysis shows that techno-typological counter-
parts for the stone tool assemblages from sublayer
6c/1 of Chagyrskaya Cave can be found in Eastern
European Micoquian assemblages with a medium to
low quantity of bifacial points and bifacial scrapers, as
well as almost equal proportions of convergent and
simple tools. Comparable assemblages are Prolom II,
layers Il and IV, Starosele, level 1, Zaskalnaya VI, layer
[V, Sukhaya Mechetka, Mezmaiskaya, layers 2-2A, 2B-4
and 3, Barakaevskaya and Gubsky Naves N2 1
(Zamyatnin 1961; Kuznetsova 1985; Kolosov 1986;
Lyubin 1994; Belyaeva 1999; Golovanova & Hoffecker
2000; Chabai et al. 2004). The intensity of the
utilization of the toolkits in the Crimean Micoquian
assemblages is determined by the ratio between the
major morphological tool groups: the most intensively
used toolkits include a smaller proportion of simple
and bifacial implements, whereas convergent pieces
constitute a greater share. We performed a PCA
analysis based on the mentioned variables and the
results demonstrate the proximity of Chagysrkaya
Cave to the Starosele facies, which shows a medium
degree of intensity of on-site raw material exploitation,
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Fig. 19. Comparison of the metrical parameters of blanks and tools: 1 - Length; 2 — Width; 3 — Thickness.

Abb. 19. Vergleich metrischer Parameter fiir unretuschierte Grundformen und Werkzeuge: 1 - Lédnge; 2 - Breite; 3 - Dicke.
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Fig. 20. Comparison of the metrical parameters of striking platforms of blanks and tools: 1 - Striking platforms width; 2 - Striking platforms thickness.

Abb. 20. Vergleich metrischer Parameter der Schlagfléachenreste fiir unretuschierte Grundformen und Werkzeuge: 1 - Breite des Schlagfléachen-
restes; 2 - Dicke des Schlagflachenrestes.
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A

backed knife type
Klausennische

Fig. 21. A - Scheme of Klausennischemesser, modified after Joris, 2006; B - 1-2 Klausennischemesser from Chagyrskaya Cave.

Abb. 21. A - Schema for Klausennischemesser, veréndert nach Jéris 2006; B - 1-2 Klausennischemesser aus der Chagyrskaya Cave.

and to the Kiik-Koba facies, which shows a higher
degree of occupation intensity and tool transportation
to the site (Fig. 25). This relation became known as the
reduction formula of the Crimean Micoquian (Chabai
2004). We performed a more detailed comparison
using three-dimensional nNmMDS based on the average
values in the morphology of the unifacial tools. The
nmMDS plot demonstrates a high degree of similarity
between the assemblages from sublayer 6c/1 of
Chagyrskaya Cave and the different Crimean facies
included in the 95% confidence interval. We
performed the analysis based on the following
variables: portion of simple scrapers, double scrapers,
triangle scrapers, trapezoidal/rectangular, crescent
and leaf-shaped scrapers (Fig. 26).

The Chagyrskaya site assemblage is typical of a
recurrently visited base camp with the complete
sequence of lithic reduction and tool production
conducted on the site. In the context of the activity
pattern of the Crimean Micoquian, it is consistent with
camps of type A (Chabai 2004; Chabai & Uthmeier
2006), or with “central camps” (larger groups, seasonal
route of prey) (Richter 2016). Unfortunately, only two
cave sites with Micoquian techno-typological charac-
teristics, Chagyrskaya and Okladnikov Cave, have
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been found in the Altai region. At the current stage of
investigation, the reconstruction of the complete
mobility pattern of the easternmost Neanderthals is
hardly possible. Nevertheless, the data obtained from
Chagyrskaya Cave demonstrated the existence of the
same settlement pattern than that of Central and
Eastern Europe.
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Fig. 22. Klausennischemesser from Chagyrskaya Cave.

Abb. 22. Klausennischemesser aus der Chagyrskaya Cave.

J

Fig. 23. A - Scheme of Bocksteinmesser, modified after Joris, 2006; B — Bocksteinmesser from Chagyrskaya Cave assemblage.

Abb. 23. A - Schema for Bocksteinmesser, verdndert nach Jéris 2006; B -Bocksteinmesser aus der Chagyrskaya Cave.
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Fig. 25. Principal component analysis of Chagyrskaya Cave and Crimean Micoquian assemblages. Ak-Kaya facies: 1- Kabazi I, units -VI; 2—
Sary Kaya (1985-1986); 3 — Chokurcha |, subunit IV/1; 4 - Zaskalnaya V, unit 1l (2013); 5 - Zaskalnaya VI, unit II; 6 - Chokurcha |, subunit 1V-M;
7 - Zaskalnaya V, unit V; 8 — Kabazi Il, unit lll; 9 - Chokurcha |, unit IV; 10 - Zaskalnaya V, subunit [lIA (2013); 11 - Sary Kaya (1977); 12 — Kabazi
V, subunits [1/4A-11/7; 13 - Zaskalnaya V, unit II; 14 - Karabai |, layer 4; 15 — Zaskalnaya V, unit Ill; 16 ~Zaskalnaya V, subunits II-1I1A (2013);
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subunit I[I/1A; 22 - Prolom Il, unit l1l; 23 — Zaskalnaya VI, unit V; 24 — Prolom II, unit II; 25 - Chokurcha |, subunit [V-O; 26 — Kabazi V, subunit
I11/5; 27 - Starosele, level 1; 28 — Zaskalnaya VI, unit 1V; 29 - Prolom II, unit IV; Kiik-Koba facies: 30 — Zaskalnaya V, unit I; 31 - Zaskalnaya V,
unit IV; 32 - Buran Kaya Ill, layer B; 33 - Kiik Koba, upper level; 34 — Prolom |, lower level; 35 — Prolom |, upper level; 36 — Buran Kaya lll, layers
7-8; 37 — Zaskalnaya V, unit | (2013); 38 — Zaskalnaya V, unit [V (2013); 39 — Zaskalnaya V, subunits IV/4-1V/6 (2013); 40 - Chagyrskaya cave.

Abb. 25. Hauptkomponenten-Analyse fur Inventare des Crimean Micoquian und der Chagyrskaya Cave. Ak-Kaya facies: 1- Kabazi Il, units
V-VI; 2- Sary Kaya (1985-1986); 3 — Chokurcha I, subunit IV/1; 4 - Zaskalnaya V, unit 111 (2013); 5 - Zaskalnaya VI, unit Il; 6 - Chokurcha I, subunit
IV-M; 7 - Zaskalnaya V, unit V; 8 — Kabazi Il, unit Ill; 9 - Chokurcha I, unit IV; 70 Zaskalnaya V, subunit IlIA (2013); 11 - Sary Kaya (1977); 12 -
Kabazi V, subunits 11/4A-I1l/7; 13 - Zaskalnaya V, unit [I; 14 - Karabai |, layer 4; 15 - Zaskalnaya V, unit lll; 16 -Zaskalnaya V, subunits lI-11A (2013);
17 - Zaskalnaya V, unit VI; 18 - Kabazi V, subunit 11l/2; 19 - Zaskalnaya VI, unit [ll; Starosele facies: 20 - Kabazi V, subunit Ill/1; 21 - Kabazi V,
subunit lll/1A; 22 - Prolom Il, unit Ill; 23 - Zaskalnaya VI, unit V; 24 - Prolom I, unit I[; 25 - Chokurcha I, subunit IV-O; 26 - Kabazi V, subunit I1l/5;
27 - Starosele, level 1; 28 - Zaskalnaya VI, unit IV; 29 — Prolom II, unit 1V; Kiik-Koba facies: 30 - Zaskalnaya V, unit I; 31 - Zaskalnaya V, unit IV;
32 - Buran Kaya Il layer B; 33 - Kiik Koba, upper level; 34 - Prolom I, lower level; 35 - Prolom I, upper level; 36 - Buran Kaya i, layers 7-8; 37 -
Zaskalnaya V, unit [ (2013); 38 - Zaskalnaya V, unit IV (2013); 39 - Zaskalnaya V, subunits IV/4-1V/6 (2013); 40 - Chagyrskaya cave.
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Fig. 26. Non-metric multidimensional (3D) scaling of Chagyrskaya Cave and Crimean Micoquian facies (stress value = 0).

Abb. 26. Nicht-metrische multidimensionale Skalierung (3D) fiir die Chagyrskaya Cave und Fazies des Crimean Micoquian (Stress-Faktor = 0).
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