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YBaxkaemble ynutatenu!
Mpepnaraem BaleMy BHUMaHUIO BbIMYCK HAY4YHOrO }XypHana
«HU3BecTua Jlabopatopumn ApeBHUX TEXHONOTUIAY.

ExkeKBapTaNnbHbINA KypHaN NPOAONKAET CEPUI0 EXKEroAHbIX M34aHWUW. TemaTuKa Bbl-
NYyCKOB OXBaTblBaeT Pa3/INyHble aCNEeKTbl APXEOSOTUYECKMX, STHONOTUYECKMX U UCTOPUYECKMX
nccneposanmin CesepHon, LieHTpanbHoM 1 BoctouHo A3uun. Kpome Toro, B XKypHane nybau-
KYIOTCA MaTepuanbl, KacatoLmeca B3aMMOOTHOLWEHWUI HaceneHuna Cesepo-BocTouHoi Asum ¢
NPeaCTaBUTENAMM APYruX YacTeit EBpasum n CeBepoameprKaHCKOrO KOHTUHEHTA C ApPEeBHeN-
LUMX BPEMEH 10 COBPEMEHHOCTH.

MPUOPUTETHBIMKU ONA U3LAHUA ABNAKOTCA CTAaTbM QYHAAMEHTANbHOTO XapaKTepa, 3a-
TparMBaloWme COBPEMEHHbIe MPO6AEMbl TEOPUM U METOAONOTUU UCTOPUYECKOM HAYKMU U
KYZIbTYPHOW (COLMANbHOW) aHTPOMNOMOMMM, YYUTbIBALOLLME HOBEMLIME CBELEHMA €CTECTBEHHbIX
HayK. [IPMBETCTBYIOTCA PYKOMUCHK C YETKOMN M yOeanTeNbHOM NOTUKOWM M3N0XKEHUA UccnepoBa-
TENbCKOrO MaTepuana C yKasaHWEM €ro 3Ha4yeHuA 417 COBPEMEHHOr0 Hay4YHOro KOHTEKCTa,
apryMmeHTUPOBaHHbIMK 0606LLEHMAMM U Pa3BEPHYTLIMU BbIBOAAMM. ABTOPAM PeKoOMeHayeT-
CA YYWUTbIBATb M YKa3blBaTb CBEAEHMA HOBEWLLMX NYDANKALMIA, XapaKTepu3ytoLwmx obLwmin ypo-
BEHb OCMbIC/IEHMA KOHKPETHbIX CIOXKETOB.

HypHan «U3BecTna JlabopaTopumn ApeBHUX TEXHONOTMIN» NPOBOAUT PELEH3MPOBaHME
Hay4YHbIX MAaTepPManoB U NPUHUMAET K NyBAMKALMKM CTaTbK, KOPOTKME CO0BLEHNA 1 0630pbI
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AHHomayus: MpPon3BOACTBO MUKPOMNACTUH ABAAETCA CTPYKTYPUPYIOLLMM 3/IEMEHTOM BEPXHENANEOIUTUYECKUX TEXHUYECKUX
Tpaguumii Ceepo-BocTouHo A3nu, KOTOpble PacNPOCTPAHAOTCA HAa OTPOMHON TEPPUTOPUM U COMPOBONKAAIOT U3BECTHBIE NO-
cenenuna Ceepo-BocTouHoi Cubupwm B KoHue nseiictoueHa. O4HaKo 0 GYHKLMOHMPOBAHUM U QYHKLMAX MUKPONAACTUH BEPX-
HEro NAenCcToLeHa M3BECTHO Maso. B JaHHOM cTaTbe NpeacTaBieHbl Nepsble GYHKLUMOHA/bHbIE AaHHbIE ANA MUKPOMIACTUH
BepXHero naneonuta BoctouHoi Cubupu. AHann3 HanpaB/ieH Ha UCCNefoBaHWE TEXHUYECKUX Lenei, ANA KOTOPbIX MUKpOna-
CTWHbI 6bINM NPOM3BeAEHbI OK. 19 TbiC. Kan. A. H. Ha HuxHem Butume Ha ctosHke KoBpuKKa IV, KyNbTYpHbIA rOpU3OHT 6. 31O
MECTOHaXOXAeHWe NOA OTKPbITbIM HEOOM ABIAETCA MY/IbTUCTPATUPULIMPOBAHHLIM M NPEACTABAAET CaMblii PaHHUIA cTpaTU -
LIMPOBaHHbIN KyNbTypHbI cioit B CeBepo-BocTtouHom [Mpubaiikanbe ¢ KyAbTYPHbIM FOPU3OHTOM 6, AaTMpyeMbiM OK. 19 Tbic.
Kasi. N. H. Pe3ynbTaTbl MAEHTUOULMPOBAHHON aMOPTU3ALMM NPEAMETOB MOKA3bIBAOT, YTO MMUKPOMNIACTUHBI UCMOIb30BANNCD
KaK BKNaAbllWK A19yAapHbIX HAKOHEYHWKOB, BEPOATHO, GUKCMPOBAHHbIE COOKY, M KaK 3IEMEHTbI HOXKa A/19 PE3KU MATKUX Ma-
Tepuanos. OctaTku dayHbl 34eCb peaKM, a KOCTHaA MHAYCTPMA B apXeOsorMyeckux octaTkax KOBpUMKM OTCYTCTBYET. Takum
06pasom, 3ToT GYHKLMOHaNbHbIA aHaNn3 NpeasiaraeT KOCBEHHOE CBMAETENbCTBO PEMOHTA OXOTHUYLETO CHAPAMEHMUA Ha CTO-
SHKE M BO3MOMHbIX KOCTAAHbIX UM AEPEBAHHbIX YAAPHbIX HAKOHEYHUKOB U PYKOATOK HOMEN, K KOTOPbIM OblaIM MPUKP eneHbl
MUKpone3sua. Ha Kospukke IV cTeneHb noBpexAeHWU HM3KA, 0COBEHHO MOTOMY YTO OHM BK/KOYAKT MUKPOMNAACTUHbI, KOTO-
pble He UCMO/Ib30BANIUCL B KaYecTBe BKAAAbIWen ANA YAAPHbIX HAKOHEYHWUKOB, U MUKPONAACTUHbI, KOTOPbIE HE UCMO0/Ib30Ba-
nmch Boobuwe. B 3Tux caydasx mbl MOFW Bbl UCKAOYUTL HemegieHHoe noTpebaeHne NpoayKToB AP06AEHUA, HO BbIABUHYTb
rMnoTesy O CO34aHUM 3amaca A7 3aMeHbl NOBPEXKAEHHbIX NNACTUH. TakKum 06Pa3oM, KOHLEHTPALIMIO MUKPOMIACTUH B HOXKHOM
YaCTU KUULLA KYNbTYPHOM FOPU3OHTE 6 MOXKHO YaCTUYHO MHTEPNPETUPOBATb Kak 30HY, NpeAHA3HAYEHHYO /19 NPOM3BOACTBA
1 3aMeHbl MUKPOM/IACTUH HAa KOMMO3UTHbIE MHCTPYMEHTbI, BK/IHOYAA HAKOHEYHUKU. OTHOCUTENbHO TMOKOE GYHKLIMOHWUPOBaHWE
MMKPOMIaCTUH, MO-BUAMMOMY, XapaKTepHO 418 APYrMX NamMATHWUKOB BepxHero naneonuta (Kawwnaasaii |, Ecuasasa, Xonxéx-
[0H, Ywku I) n mesonuta (Masnosa |, oxosa) AnoHuu, Kopeu, CesepHoii u BocTouyHoi Cubupu.

Kniouesbie cnoea: BoctouHas Cubupb, CeBepHblii bavikan, BepxHuii naneonut, Kospukka IV, kameHHble opyaua, dyHKUMO-
HaNbHbIW aHaNN3, MUKPOMAACTUHBI, YAAPHbIE HAKOHEYHWKM, BKNAAbIWW ANA HOXel

bnazodapHocmu: Mbl 6narogapHbl PoHay [oma rymaHuTapHbix Hayk (Fondation Maison Sciences de I'Homme) u Poccuiicko-
My GoHAY GYHAAMEHTANbHBIX MCCNELOBAHMIA, KOTOPble ¢uHaHCMpoBanm npoekT Lichens (npoekt PO®U Ne 18-59-22003\18).
Mol TaKKe XOTMM Bblpa3uTb cepaeyHyto 6aarogapHocte CEPAM UMR 7264 CNRS, YHusepcutety JlasypHoro bepera, r. Huuua,
n labopaTopuu apxeonornu, naneosKkoNoOrMn U CUCTEM KU3HeAeATeNbHOCTU Haponos CeBepHoi A3uu WpKyTcKOro Hauuo-
Ha/IbHOTO MCCNE0BaTENbCKOMO TEXHUYECKOTO YHUBEPCUTETA 3a NpefocTaBaeHHoe obopyaoBaHWe U NomoLLb, Heobxoanumyio
[NA 3TOT0 UCCAeA0BaHUA. HakoHel, mMbl Bbipaxkaem Hawwy 6aarogapHocTe Cunbeu beiipu 3a peleH3nMpoBaHue TeKcTa, AHY Ak-
cento Ffomecy Kytynu n AnekcaHgpy A. YNaHOBY 3a Haly 06CYKAEHMA, @ TaKKe KOMaHZEe PacKOMOK.

Ana yumupoeaHus: Fospu Py 3., TeteHbkuH A.B., AHpu O. Kak Mcnosb30BannCh B MO34HEM IEAHMKOBOM Nepuoae MUKponna-
CTUHbI BocTouHOM Cubupu? OYHKLMOHANbHBIN aHa M3 KAMEHHOMO accambnsika 6 Ky/NbTYpPHOTO rOpU30HTA CTOAHKKU KoBpUIK-
Ka IV // Uzeecmus Jlabopamopuu dpesHux mexHonoaud. 2021. T. 17. Ne 2. C. 9-22. https://doi.org/10.21285/2415-8739-2021-
2-9-22

1. Introduction

Microblade productions are a structuring element
of the Upper Palaeolithic technical traditions of North-
east Asia that spread throughout an immense territory
and accompany the first known settlements of North-
east Siberia (e.g., Gdmez Coutouly, 2011; Graf, Ketron,
Waters, 2014; Gémez Coutouly, 2018a). Yet, the func-
tioning of the Upper Pleistocene microblades remains a
widely unexplored field of the technical systems and the
only functional data available for Upper Palaeolithic mi-
croblades of Northeast Asia come from sites located in
Japan (lwase, 2016; lwase et al., 2016), Korea (Ko-
nonenko, 2008) and Kamchatka (Dikov and Kononenko,
1990). In this paper we present the first functional data

for the microblades of the Upper Palaeolithic of Eastern
Siberia. We aim at investigating the technical purposes
for which they were produced ca. 19 ky cal. BP at Kov-
rizhka IV level 6 in the Vitim valley (North-Baikal region).
Questioning the functioning of microblades through
use-wear analysis should allow linking production and
functional objectives, and better understanding the
status of the microblade productions which are highly
standardized and invested technically in the North-
Pacific Upper Palaeolithic (e.g. Flenniken, 1987; Gomez
Coutouly, 2018b).

The Lower Vitim valley is rich with Upper Pleisto-
cene and Holocene open-air sites discovered in the last
decades (Ineshin, Teten’kin, 2010; Teten’kin, 2014;
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Teten’kin et al., 2017). Kovrizhka IV is one of these sites
and is undergoing a pluridisciplinary study involving a
Franco-Russian team exploring Late Pleistocene hunter-
gatherer adaptations to tundra environments in North-
Baikal Siberia (Lichens project, A.Henry and
AV. Teten’kin coord.). The site is multistratified and
yields the earliest well stratified occupation levels
known so far in the North-Eastern Baikal region, with
the level 6 dated of ca. 19 ky cal. BP (Teten’kin et al.,
2017). Kovrizhka therefore has an important role in our
understanding of the regional human occupation and
technical traditions during the Upper Palaeolithic. In this
paper we present a first traceology evaluation of this
early microblade assemblage.

2. Material

Kovrizhka IV is located in the central part of the
Baikal-Patom Upland (Northern Cisbaikalia), on an
11-meter terrace on the right bank of the Vitim River
(Fig. 1). The site was opened by A.V. Tetenkin in 2004
and level 6 was excavated between 2015 and 2016.
Twelve cultural horizons aged ca. 19-18 ky cal. BP are
identified at Kovrizhka IV (Teten’kin et al., 2017).

The level 6 is formed of deposits of fine alluvial
sands due to overfloodings of the close Vitim River.
This sedimentation process allowed the spatial pres-
ervation of the archaeological remains and this level is
therefore one of the most informative of the strati-
graphical sequence. It yielded an occupation structure
which consists of: a) a semi-circular layout with a di-
ameter of 4.2 m formed by 13 stone boulders and
slabs, b) two fireplaces in the radial centre, and at the
North of the semi-circle, c) artefacts concentrated
within the semi-circle, and immediately at the North
of it. A feature of the arc includes three pairs of stones
which associated a rounded boulder with an unrolled
slab (Teten’kin et al., 2017). The central fireplace was
overlapped by an overflow of local river sand and
black clay sand brought from outside. A boulder and a
tile lay on top of the sand cover on the outer limits of
the fireplace. The second fireplace had a thickness of
up to 6 cm. It was located between the last gneiss slab
of the arc of the structure, and the pit of the pressed
surface with a diameter of up to 13 cm, which may
correspond to a log pit.

The level yielded several thousands of artefacts in-
cluding lithic remains, bone fragments, charcoals and
ocher and an anthropomorphic ivory figurine (Teten’kin
et al., 2018; Henry et al., 2019). The lithic assemblage is
composed of 9918 units, which are mostly untreated
flakes and chips, and includes few formal tools. The as-
semblage notably comprises end-scrapers, side-
scrapers, burins, knifes, pieces esquillées, retouched
flakes, flake cores and wedge-shaped microcores. The
level 6 is the richest microblade site among the Final
Paleolithic sites of the Lower Vitim, as 37 % (n = 392) of
the lithic assemblage are microblades (excepting mi-
croflakes). Tools found within the radial structure are
mainly localized in the Eastern half of the dwelling,
whereas the vast majority of microblades were found in
the North-Western area (Fig. 2).

3. Methods

Sampling was necessary facing the large quantity
of lithic material. We applied a spatial sampling strategy
considering the well-preserved and precise spatial dis-
tribution of artefacts of the level 6 and the presence of a
dwelling feature. All the lithic elements larger than 1 cm
from squares 21, 16, and 11 were analyzed; theses
squares are within the dwelling structure of level 6
(Fig. 2). The total sample is composed of 364 elements
and mostly includes flakes (76 %). The microblades
(n=73) and blades (n = 11) represent 84 artefacts.

The wear observation combines macro- and micro-
scopic approaches: we used a binocular MOQY MBC-10
(x 4.8-x 98) and a metallographic optic microscope with
reflected light (Olympus BH2-UMA, x 100-x 200).
Macrophotographs were taken using a digital micro-
scope Dino-Lite (Dino-Lite Digital Microscope Premier,
x 30-x 250), and microphotographs were taken with a
camera Leica EC3. We used multifocus for some micro-
photographs (Helicon Focus software).

Different types of damages were observed and re-
corded: fractures, scars, rounding, shine, polish, stria-
tions and residues. Fractures develop from one lateral
edge to the other or one surface to the other (Coppe et
Rots, 2017) and lateral scars develop on a surface from a
lateral edge. The damages considered diagnostic of the
use of blanks as projectile inserts include diagnostic im-
pact fractures (DIF), lateral impact scars (LIS) and

U3BecTua Jlabopatopum apeBHUX TexHonoruii Tom 17 Ne 2 2021
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Fig. 1. Location of Kovrizhka IV site
Puc. 1. MecmoHaxoxdeHue cmosHku Kospuxcka IV
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Fig. 2. Kovrizhka IV site: 1 — map of the level 6; 2 — distribution of the microblades in level 6
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microscopic linear impact traces (MLIT). According to
experimental models developed for flint microliths, DIF
generally include bending, burin-like, and facial or burin-
like spin-off fractures that exceed 2 mm length. LIS in-
clude scars that are bending initiated, low-angled and
oblique to the length of the blank and exceed 1 mm
length. Striations are considered to be due to the impact
when associated with a DIF of a LIS (Fischer et al., 1984;
Chesnaux, 2014; Gauvrit Roux et al., 2020).

After a first macroscopic observation of the arte-
facts, sediment and handling grease remains were re-
moved from the surface by soft cleaning: artefacts were
lightly brushed with soap under running water with a
soft toothbrush. Alcohol was then locally applied with
paper napkins to clean the surfaces for microscopic ob-
servation. If residues other than sediment were ob-
served on the surface of the artefacts during the pre-
liminary macroscopic observation, artefacts were not
cleaned at all or only locally.

4. Results
4.1. A standardized microblade production

Microblades are the second-best represented type
of blank at the site after flakes. Their morphology, di-
mensions and raw materials are highly standardized.
Their widths range from 1.5mm to 9 mm, and their
thicknesses range from 0.5 mm to 3 mm (Fig. 3). They fit
within the dimensional variability of Late Glacial micro-
blades which is 12 mm width and 3 mm thickness (Go-
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mez Coutouly, 2018b). Microliths are obtained from
flaking surfaces that are well-bent and weakly ca-
reenated. They are almost exclusively produced from
medium- to fine-grained black to greenish-black effusive
rocks (undergoing analyses by E.l. Demonterova, Earth
Crust Institute, Russia), and none is cortical. Microblades
of the sample show no retouch, except for two speci-
mens: one possible microburin, and one laterally re-
touched item.

Blades are the least common blank in the lithic as-
semblage (3 %) and are not retouched. Contrary to mi-
croblades, their dimensions are variable, and they do
not have a standardized morphology, showing no sys-
tematic parallelism between the edges and ridges.

The refitted knapping sequences in level 6 evi-
dence that at least part of the microblade assemblage
was produced at the site. The shaping out phase is im-
portant on the refitted knapping sequences. Blades that
refit to a microblade knapping sequence may corre-
spond to by-products of microblade production.

There is a clear preference for fragments with par-
allel edges. The 73 analyzed microblades have a thin
straight profile (88 %) with parallel edges and arise(s);
they are composed of two regular straight unretouched
lateral edges that have a closed angle. Most blanks have
a trapezoidal section (70 %), less often a triangular one
(30 %). Hackles are visible on the lower face, but ripples
are not. Abrasion of the overhang is well-developed and
butts are small, generally punctiform (64 %), less often

15 20 25

Width (mm)

Fig. 3. Distribution of the width and the thickness of the microblades and blades analyzed in the level 6
Puc. 3. Pacnpedenexue WupuHsl U MOAWUHbI MUKPONAGCMUH U NAAGCMUH, UCCIE008AHHbIX 8 6 KYAbmypPHOM 20pU30HMe
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linear (23 %) or scarred (13 %). A small lip is often ob-
served under the butt, and the bulb is short and pro-
nounced. These elements indicate that the knapping
technique is likely to be pressure or indirect percussion.
The absence of concavity on the butt, the marked paral-
lelism of the lateral edges and ridges, as well as the well-
developed bending of the flaked surface on the cores
would rather tend to indicate that we are facing pres-
sure retouch. The Yubetsu method is recognized in level
2B of Kovrizhka (ca. 18.5 ky cal. BP) where it is the earli-
est evidence of the use of the method in the North-
Baikal region (Teten’kin et al., 2017). The Yubestu
method is however absent from level 6. Different knap-
ping methods appear to have been used in this level,
and further analyses will need to be performed. The
probable absence of the Yubetsu method is original, as
this technique accompanies many of the first occupa-
tions of the Last Glacial and Late Glacial of North-East
Siberia (Gomez Coutouly, 2018b). The level 6 may there-
fore attest of another technological component in East-
ern Siberia.

4.2. Post-depositional surface alterations

The analysis of post-depositional surface altera-
tions is indispensable prior to conducting any functional
analysis, as it allows assessing the limits of the archaeo-
logical interpretations. Several types of ancient and re-
cent alterations are recognized on the lithic material
from level 6.

Rounding and shine slightly smooth the promi-
nences of several implements. Their distribution indi-
cates that they were caused by mechanical processes.
Two artefacts present cone initiating scars that can be
due to ancient mechanical alteration such as trampling,
compaction or movement within the sediments. Ancient
mechanical damages remain occasional and of low in-
tensity, indicating that mechanical processes had a lim-
ited influence on tools.

Fresh fractures or scars that occurred during or af-
ter the excavation are observed on six artefacts. They
are differentiated from ancient damages by the nega-
tives of the removals that have fresh arises and present
a different shine from the rest of the surface of the ar-
tefact.

Thermic alteration due to fire is uncommon; it is
not observed on microblades and was only identified on

two unretouched flakes knapped from a medium-
grained rock.

Microscopic use polish and striations are generally
absent from the tools, which most often prevents us for
determining precisely the worked material. This absence
is not due to the composition of the raw materials as
our first experimental tests of butchery, bone scraping,
wood sawing and schist engraving show that use pol-
ishes and striations develop on fine- and medium-
grained raw materials. We hypothesize that the scarcity
of micro-wear is due to the influence of chemical proc-
esses. Experimentation of chemical alteration of use
micro-wears with alkaline solutions indeed shows that
they are subjected to dissolution on flint implements
(Plisson, 1985). Our understanding of the influence of
chemical processes is however little known for effusive
rocks, as experimental reference datasets of use and
alteration are mainly developed for flint.

4.3. Functioning of the microblades

Among the 73 microblades included in the func-
tional analysis, 11 present use-wear (4 uncertain) and
none of the analyzed blades show use-wear traces. All
the used pieces are unretouched (Table 1, Fig. 4).

Two types of activities were performed with the
microblades: a pressure longitudinal action and the use
as projectile inserts.

4,3.1. Knife inserts

Three microblades (including one uncertain)
were used to saw a soft material: two proximal frag-
ments have traces on their right edge and one mesial
fragment presents use-wear on its left edge. The
traces are weakly developed and/or preserved. The
edges present few small, isolated scars (their length
does not exceed 1 mm), which are developed on both
faces, have variable orientations, with mostly semi-
circular morphologies, and feathered or hinged termi-
nations. Rounding is weakly developed and consists of
a slight regularization of the prominences of the edge.
Microscopic striations are present on the three pieces:
they are thin, have a rough bottom, and are parallel or
slightly oblique to the edge. The small size of these
implements makes their handling difficult, that is why,
despite no hafting traces could be evidenced on these
tools, it can be hypothesized that they were hafted
and worked as knife inserts.
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Table 1. Synthesis of the results of the use-wear analysis of the microblades from squares 11, 16, 21
Tabauya. 1. CUHTE3NC PE3yNbTATOB TPACOOrMYECKOro MCCIEA0BaHNA MUKPONACTUH U3 KBagpaTos 11, 16, 21

. Nb of used bladelets
Fragment location = = : : - : Total
0 | Projectile impact | Projectile impact? | Cutting soft material | Cutting soft material?
Not fractured 1 1
Distal fragment 5 5
Mesial fragment 30 3 1 34
Proximal fragment 25 2 3 1 1 32
Undetermined 1 1
Total 62 5 3 2 1 73

' o \
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1 2 I 3 4
N e i | | | | 1 »
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+B, l Ll 'i' ¢ P |\
6 7 !

1 mm 1 mm 1 mm

\\‘\ Orientation of the impact damages  eses Location of use-wears X**s Abrupt interruption of use-wears 2 Orientation of use-wears

Fig. 4. Used microblades from level 6: N°1 to 3 — Microblades used to cut or saw soft materials; N°4 to 8 — Microblades
with impact damages; A to C— Low-angled overlapped or isolated scars that are oblique to the lateral edge of microblades,
and have a trapeozoidal, semi-circular or irregular morphology, with a bending initiation and a step or feather termination;

D - Burination fracture with a step termination
Puc. 4. MukponaacmuHel co cnedamu ymuau3ayuu u3 6 KynemypHo20 20pU3oHMa: 1-3 — MUKponaacmuHei,
UCMOMb308AHHbIE 8 PE3AHUU UAU NUAEHUU MAZKUX MAmMepuanos; 4—8 — MUKponaacmuHsl ¢ y0apHeiMU nospexoeHuamu;
A—C — HU3KOY20/1bHble Ha/MOXEHHbIE UU U30/UPOBAHHbIE PybUbl, KOMOPbIE HAKAOHEHbI K 10MepasnbHOMY Kpato
MUKPONAGCMUH U UMerom mpaneyuesuoHyto, NoAyKpy2ayio Unu HenpasusabHyo Mopgoso2uko ¢ Ha4yanom uszuba
U cmyneH4YameoIM UAu Nepbesvim OKOHYaHUeM; D — pe3yosbili nepesom co cmyneH4Yameim npekpaweHuem
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4,3.2. Projectile inserts

The impact traces are the most common traces on
the microblades: 8/73 have damages associated with
their use as projectile inserts (including three uncertain
cases). The damages are fractures or lateral scars; no
microscopic linear impact traces were observed. Used
blanks are only proximal or mesial fragments (Table 1).
4.3.2.1. Fractures

The fracturing rate of the microblades is particu-
larly high (98.6 %). The distal edges are more often frac-
tured (94.5 %) than the proximal ones (53.4 %). The dis-
tal fragments are underrepresented in the analyzed
squares.

Snap fractures are the most common type on both
extremities (80.6 % of the fractured edges). They can
develop in various situations, such as mechanical altera-
tion due to compaction, intentional breakage, or use.
Such fractures are thus not diagnostic of any of these
causes. Nonetheless, considering the quasi-systematical
fracturing of the microblades, it can be hypothesized
that at least some of them were intentionally broken.

In two cases, burinating spin-off fractures are de-
veloped on a snap fracture located in one case on the
proximal edge, and in the other, on the distal edge. The
length of these spin-offs is lower than 1 mm and cannot
be considered diagnostic: experimental models for flint
microliths show that they can be due both to compac-
tion mechanisms such as trampling or to projectile im-
pact when inferior to 2mm (Fischer et al., 1984;
Chesnaux, 2014).

Bending fractures are the second most frequent
fractures (14.8 %) and are only developed on the distal
edge. In nine cases, their length is inferior to 2 mm, and
in one case it is 2.1 mm long. These damages occur at
the impact of the projectile and during knapping and
can exceed 2mm in both cases. In the absence of re-
touch, it is not possible to differentiate the origin of the
damage even when these fractures exceed 2 mm, as
only when the fracture cuts through a retouched edge it
is possible to infer that it happened after manufacture
and is potentially due to use (Chesnaux, 2014).

Burinating fractures are present on four micro-
blades and are the least frequent fractures (3.7 %). They
can be considered diagnostic of impact on two bladelets
when they are 2mm and 2.2 mm long. Indeed, accord-

ing to the experimental models, this type of damage can
only be caused by impact when exceeding2 mm
(Fischer et al., 1984; Chesnaux, 2014).

4,3.2.2. Lateral scars

Three microblades present scars considered spe-
cific to the impact: they have a more or less deep bend-
ing initiation, various morphologies and terminations.
They are overlapped or isolated, low angled, oblique to
the edge, and their length equals or exceeds 1 mm.

On three other microblades, it remains uncertain if
the scars are related to impact, because they share
characteristics with alteration or retouch scars. The
morphology of these scars is similar to the ones de-
scribed above, except for their inclination (they are gen-
erally semi-abrupt) and size (they are slightly smaller
than 1 mm).

5. Discussion

Microblades are highly standardized blanks that
present traces associated with sawing of soft materials
and the cynegetic activity. Overall, both impact and saw-
ing traces are uncommon and little traumatic. When
impact damages are present, there is only one type of
damage per microblade (i.e., fracture or lateral scar),
and these are weakly developed since their length does
not exceed 3 mm for fractures, and 1.5 mm for lateral
scars.

The low rate of microblades with use damages
(9.6 % without the uncertain) can be attributed to sev-
eral factors: the resistance to breakage of the raw mate-
rials, the hafting arrangements, the spatial organization
of the site (e.g., zones dedicated to the production of
microblades vs zones of maintenance of damaged tools
with the dehafting and rehafting of inserts), the exten-
sive use of tools (i.e., short uses or on soft and non-
abrasive materials that generate only tenuous traces on
tools), and of course the absence of use.

Most of the experimental reference collections for
use-wear analysis were constituted on flint and to date
and to our knowledge, there is no experimentation of
use of bladelets made of effusive rocks such as basalt as
projectile inserts. The reaction of both rocks to shocks
and pressure however necessarily varies as they have
different hardness (i.e., on the Mohs scale, the hardness
of most unaltered flint is 6-7 and 5-6 for basalt for ex-
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ample), yield points (or limit of elasticity), densities and
porosities. Consequently, the damaging rates and the
size of the impact damages are likely to vary between
flint and effusive rocks. This underlines the necessity to
perform experimental tests with raw materials and mi-
croblades similar to the material of Kovrizhka, in order
to constitute reference collections adapted to the func-
tional interpretation of the materials at the site.

At Kovrizhka, damage rates are also low because
they include microblades that were not used as projec-
tile inserts and microblades that were not used at all.
None of the microblades refitted to the microcores
show any use-wear. In these cases, we could exclude
the immediate consumption of the knapping products
but hypothesize the constitution of a stock to replace
damaged inserts. The concentration of microblades in
the Southern part of the dwelling of level 6 could there-
fore be partly interpreted as an area dedicated to the
production and replacement of microblades into com-
posite tools, including projectiles.

Tools management can be approached by the
means of four pieces presenting traces of transport or
alteration prior to their knapping and fracturing (two
microblades without use-wear), or prior to an edge re-
touch and use (one scraper, one endscraper). The two
microblades present a well-developed rounding and a
shine on their dorsal ridges, interrupted by the fracture
facet, and/or the preparation of the butt. These traces
suggest that the microblade cores were transported or
altered before a new knapping phase; in the absence of
microwear, transport traces cannot be distinguished
from alteration. These artefacts could attest of an an-
ticipation of future needs (i.e., the keeping of micro-
cores as a supply of raw material, or the circulation of
preformed microcores), or of an opportunistic recycling
behavior (i.e., the recycling of a previously prepared
core). The analysis of the recurrence of this phenome-
non in other contexts will allow distinguishing between
these two causes.

Lithic inserts can be placed on projectiles according
to three main positions: axially (i.e., as points), disto-
laterally (i.e., leaning against the point) and laterally (i.e.,
a distance away from the point). The experimental
model developed by L. Chesnaux (2014) shows that
these positions can be differentiated through the rate

and the specificity of the impact damages on the lithic
inserts. The lowest damaging rates occur when micro-
liths are placed laterally because the inserts do not un-
dergo directly the forces of impact as they are placed
away from the perforating point. One other major con-
sequence of lateral hafting is that most of the forces
apply on the lateral tearing/slashing edge of bladelets,
and the most frequent damages are therefore lateral
scars, whereas fracture rates remain low. Experimen-
tally, DIF occur on 6 % (Chesnaux, 2014) to 1 % (Gauvrit
Roux et al., 2020) of the flint inserts placed laterally. DIF
rates are higher when the inserts are positioned axially
(30 %) or disto-laterally (10 %; Chesnaux, 2014). Impact
scars mostly occur when the microliths are placed later-
ally; they occur in 6 % (Chesnaux, 2014) to 27 % (Gauvrit
Roux et al., 2020) of the cases. The damaging rates of
the microblades from Kovrizhka appear closer to the
damaging pattern of laterally hafted projectile inserts:
the rate of fracturing that can be considered related to
the impact is 3% and the rate of lateral impact scar
is 4 %.

Lateral hafting is consistent with the archaeological
data from Bol’shoi lakor (layer 6, ca. 14 ky cal. BP, Fig. 1),
which is 2km away from Kovrizhka IV on the Lower
Vitim Valley and where microblades were produced
using the Yubetsu method of pressure knapping. This
site yields an exceptional example of osseous point with
a series of five microblades still hafted laterally in a
groove (Ineshin, Teten’kin, 2010. Fig. 6.43).

Few Upper Palaeolithic sites of Northeast Asia
were subjected to functional analysis and gave evidence
of microblades use. They are located in Kamchatka
(Ushki I; Dikov and Konenko, 1990), Korea (Hopyeong-
dong; Kononenko, 2008) and Japan (Hokkaido, sites of
Kashidawai | and Yoshiizawa) and microblades were
produced with the Yubetsu method or variants of this
pressure knapping method (Gémez Coutouly, 2011;
Gomez Coutouly, 2018b). At Kashidawai | (ca. 25.3-22 ky
cal. BP), the microblades were used as projectile inserts
and also present low fracturing rates: five out of the 120
analyzed microblades present a spin-off fracture (4 %),
with only 2 of them being equal or over 2 mm long (2 %;
Iwase, 2016). At Yoshiizawa (ca. 21-18.5 ky cal. BP),
none of the 18 analyzed microblades present impact
damages, but one was used to scrape, whittle or plane

18
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with one lateral edge (lwase et al., 2016). It can be
noted that the microblades presenting use damages are
always particularly low in the Japanese cases as well as
at Kovrizhka (Table 2).

Microblades are found to be mostly used as knife
inserts for various activities in Holocene contexts. The
first use-wear analysis of microblades from the Vitim
River valley was carried out at the early Holocene site of
Pavlova (ca. 11-10 ky cal. BP; Fig. 1; Ulanov et al., 2020).
Results show that they were used for diverse economic
purposes: scrape or cut meat, hide or osseous materials.
The mesial fragments of microblades from the Meso-
lithic site of Zhokov in Yakutia (ca. 9-7.5 ky cal. BP) were

also used for a wide range of activities: butchery, and
processing of wood, antler, or ivory (Girya et Pitul’ko,
1994; Girya et Pitul’ko, 2003). The site also yields a rich
osseous industry preserved in the permafrost and the
peat bog with, in particular, several elements of projec-
tile points or knives handles with microblades hafted
laterally. These data show that microblades were poly-
functional tools, especially in the Holocene contexts.

6. Conclusion et perspectives

Faunal remains are rare and the osseous industry is
absent from the archaeological record of Kovrizhka. This
functional analysis therefore offers an indirect evidence

Table 2. Comparison of results with two sites of Northeast Asia for which functional data are available
Taba. 2. CpasHeHUe pe3yNbTaToB ¢ ABYMA CToAHKaMK CeBepo-BocTouHot A3uu, No KOTOPLIM AOCTYMHbI

GYHKLMOHANbHbIE AaHHbIE
Site Kovrizhka IV Yoshiizawa Kashidawai |
Reference this study Iwase et al., 2016 Iwase 2016
Layer or concentration 6 BL2-A, BL2-B BE-B
Baikal, E
Region North ?Ika.' astern Hokkaido Island Hokkaido Island
Siberia
Country Russian Federation Japan Japan
Datation ca. 19 ky cal. BP ca. 21-18.5 ky cal. BP | ca. 25.3-22 ky cal. BP

effusive rocks such as

high quality hard-shale

Major porphyrite, diabase, obsidian (86 %) similar to flint and
dacite, basalt (95 %) chert (97 %)
Raw materials high quality hard-shale
. argillite, quartz cristal |  similar to flint and . 0
Minor (5%) chert (13 %), tuff obsidian (3 %)
(0.6 %)
Y x .
. Method no Yubetsu {under Oshorokko Yubetsu, Rankoshi
Microblades study)
production ) probable pressure
Technique (under study) pressure pressure
Sample of microblades for use-wear analysis 73 18 120
Impact fractures (bending, spin-off,
or burinating fractures that are 1 - 2(?)
Use as projectile |over 2 mm long)
insert Impact scars 3 - not mentioned
Impact striations - - not mentioned
Total with impact damage 4 - not mentioned
Other uses Sawm.g soft tjna’FerlaI . 3 - -
Scraping/whittling/planing - 1 -

" Oshorokko and Rankoshi methods are variants of the Yubetsu method according to Y.A. Gomez Coutouly (Gdmez

Coutouly, 2011; Gdmez Coutouly, 2018a)
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of the repairing of the hunting equipment at the site and
of the probable osseous or wood projectile points and
knife handles to which microblades were hafted.

The layer 6 of Kovrizhka IV has an excellent preser-
vation of the distribution of archaeological remains and
the pursuit of the functional analysis in this context will
allow a fine understanding of the spatial organization of
the activities at the site. The second step will be to com-
pare these results diachronically with the other levels of
the site. Traceological studies of the 2G cultural horizon
are being carried out by G.N. Poplevko (IIMK RAS, St.
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