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huMan-aniMal inTeRaCTions aT KoRMan’ 9, uKRaine 

The maximum ice sheet expansions of the Last Gla-
cial Maximum between 26.5 and 22 ka cal BP (e. g., the 
maximum glacial extents Leszno and Frankfurt) are 
followed by a succession of interstadial (e. g., Cosăuţi V 
Interstadial) and stadial conditions toward the end of 
the Late Pleniglacial. This period is generally thought 
to have witnesses a European-wide decline in popula-
tion density, and is characterized by a scarcity of sites. 
Here, we report on one such site, Korman’ 9, Archaeo-
logical Layer (AL) I, dated to ca. 21.9 ka cal BP located 
in the Dniester valley. The archaeology — assigned to 
the Epigravettian — is situated in a pedogenesis hori-
zon consistent with the Cosăuţi V Interstadial. Here we 
describe the human-animal interaction based on faunal 
evidence comprising both dietary as well as secondary 
exploitation of the faunal remains. Analyses include 
spatial distribution of the bones, the interplay of car-
nivore and human mediation of the faunal assemblage. 
In particular we describe human modifications both in 
terms of dietary exploitation as well as organic tech-
nology. Our results indicate that Epigravettian hunt-
er-gatherers were the main accumulator of the faunal 
assemblage, whereas carnivores had only secondary ac-
cess. All recovered taxa show traces of human exploita-
tion. Horse, reindeer and hare were exploited for dietary 
purposes shown by evidence for skinning, dismember-
ing and filleting. There is evidence for on-site working 
of reindeer antler and a needle fragment attests of bone 
tool technology. Fox teeth, freshwater and fossil shells 
were used as beads for personal ornamentation. Thus, 
in addition to dietary exploitation, animal remains 
formed a common and diverse part of socio-economic 
behaviour and were well-incorporated in hunter-gath-
erer technological and symbolic expression during the 
Korman’ 9, AL I, Epigravettian.

Keywords: Zooarchaeology, faunal exploitation, Up-
per Palaeolithic, Late Pleistocene, Epigravettian.

introduction. the last Glacial maximum 
(lGm) in eastern europe is characterised by in-
creasingly cold and deteriorating climatic condi-
tions. the maximum ice sheet expansions of the 
lGm between 26.5 and 22 ka cal bP (e. g., the 
maximum glacial extents leszno and frankfurt) 
are followed by a succession of interstadial (e. g., 
cosăuţi v interstadial) and stadial conditions to-
ward the end of the late Pleniglacial (see, e. g., 
haesaerts et al. 2003; 2010). this period is gener-
ally thought to have witnesses a european-wide 
decline in population density, and several comple-
mentary hypotheses about the behavioural adap-
tations in terms of subsistence strategy, mobility 
and landscape use have been proposed. one such 
response is the retreat of both animals and hu-
mans in refugial areas across southern europe, 
e. g., the iberian and apennine peninsulas (e. g., 
van andel, tzedakis 1996; banks et al. 2011; 
burke et al. 2017; cascalheira et al. 2021) and 
the balkans (e. g., dogandžić et al. 2014; Stiner 
et al. 2022; mihailovнc 2014). however, data on 
climate modelling has suggested that larger parts 
of europe remained available for human occupa-
tion during the lGm (see, e. g., Klein et al. 2021; 
tallavaara et al. 2015).

for the east carpathian area it has been hy-
pothesised that deteriorating conditions led to 
group size reduction and an increase in residen-
tial mobility resulting in short term ephemeral 
archaeological occurrences (see, e. g., demay et 
al. 2016; 2021; кулаковська та ін. 2019; Kulako-
vska et al. 2021; noiret 2009; Soffer 1985; 1990; 
hoffecker 2002).

Sites dating to the lGm in eastern europe 
are rare, which limits our knowledge of animal 
exploitation patterns during this period (but see 
черныш 1973; demay et al. 2016, 2021; hae-
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saerts et al. 2020; ivanova, chernysh 1965; Klein 
1973; кулаковська та ін. 2019; Kulakovska et 
al. 2015, 2021; noiret 2009; Stiner et al. 2022; 
Pinhasi et al. 2014; Połtowicz-bobak et al. 2022). 
here, we present zooarchaeological investiga-
tions of the epigravettian at Korman’ 9 (dniester 
valley, ukraine). We focus on archaeological 
layer (al) i which is dated to ca. 21.9 ka cal bP 
(Gra-59996: 17.950 ± 80 bP) and can be placed at 
the onset of the cosăuţi v interstadial in a humic 
horizon immediately succeeding the maximum 
ice-sheet expansion during the frankfurt gla-
cial extent (ca. 19—18 ka cal bP; Kulakovska et 
al. 2021). in particular we focus on the types of 
human-animal interactions comprising both pri-
mary or dietary exploitation as well as secondary 
exploitation of faunal remains for their fur, and 
hard tissues for tools and personal ornamenta-
tion. our analyses centre on the spatial distribu-
tion of faunal remains, the identification of the 
main agents responsible for assemblage accumu-
lation and the sequence of access to the material 
by carnivores and humans through the study of 
human and carnivore modifications on the bones. 
finally, we describe the nature of the represent-
ed organic technology, insights into manufacture 
processes and use of organic objects made from 
various animal tissues.

site background. Site location, stratig-
raphy, chronology and palaeoenvironment. 
the open-air site Korman’ 9 (48°34’25.18” n, 
27°8’53.57” e) is located in the dniester valley 
northwest of the village Korman’, approximately 
1 km upstream of the middle and upper Palaeo-
lithic site Korman’ iv (черныш 1977; иванова 
1959; 1977). it is nowadays situated directly on 
the southern bank of the dniester reservoir lake 
(fig. 2: 1). the site is being eroded by the chang-
ing water table of the reservoir lake and this ero-
sion created an approximately 4 m high cliff / ex-
posure that is approximately 50 m in length. the 
exposure comprises a succession of silt and sandy 
silt deposits, which appear to be capped by the 
holocene illuviated horizon (fig. 2: 2).

in 2012 and 2013 we studied that sequence over 
about 20 m along the bank of the dniester reser-
voir lake, i. e., the western half of the approxi-
mately 50 metres-long exposure (кулаковська та 
ін. 2013; 2019; Kulakovska et al. 2021). in 2012 
we only cleaned a long section and collected mate-
rials from that section, while in 2013 we excavat-
ed two trenches and cleaned two sections between 
the trenches and to the west of them (fig. 3). the 
Korman’ 9 sequence (fig. 4) comprises eight cli-
matic cycles including a sedimentation phase and 
subsequently a stabilisation phase with pedogen-

Fig. 1. location of Korman’ 9 and selected other sites in the east carpathian region: 1 — molodova v; 2 — molo-
dova i; 3 — Korman’ 9; 4 — Korman’ iv; 5 — cosăuţi; 6 — dorochivtsi iii; 7 — mitoc-malu Galben. basemap and 
rivers: hydro1K dataset from u. S. Geological Survey earth resources observation and Science center, doi: 
10.5066/f77P8Wn0. GiS and graphic: P. r nigst
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esis (Kulakovska et al. 2021). al i is situated in 
one of those pedogenesis horizons (sub-unit 4-1a). 
it can be described as a bioturbated horizon and 
signals a phase of stabilization of the landscape 
under herbaceous cover suggesting medium-cold 
to boreal-cold type environmental conditions. 
these findings are corroborated by habitat recon-
structions based on the malacofauna and micro-
fauna (Kulakovska et al. 2021). the microfauna 
spectrum is fairly monotonous comprising cold-
tolerant species, but no arctic taxa. the spectrum 
suggests well-watered tundra-like habitat with 
dry slopes covered in treeless steppic vegetation. 
equally, the malacological spectrum is quite nar-
row and points to arid environmental conditions 
as well as the predominance of open landscapes 
(Kulakovska et al. 2021).

Archaeological Layer. al i was observed in 
trench 13-1 and 13-2, Section 13-a and 13-b. in 
total, approximately 6 m2 of deposits containing 
al i were excavated during our 2013 fieldwork. 
al i is with 9983 archaeological remains by far 
the richest of the four archaeological layers at 

Korman’ 9 (table 1). the finds include lithic arte-
facts, faunal remains, pieces of red ochre, stones / 
minerals, charcoals, and organic artefacts in-
cluding a needle fragment, pendants and beads. 
for lithic artefacts we have studied both the 
large (>10 mm) and the small fraction (from wet- 
sieving).

We documented in al i (sub-unit 4-1a) areas 
characterised by reddish coloured sediment, over-

Fig. 2. Photos showing the Korman’ 9 exposure: 1 — Photo showing site location on the bank 
of dniester reservoir lake; 2 — view of the site during excavation in 2013 from the dniester 
reservoir lake. Photos and Graphic: P. r. nigst

Table 1. Korman’ 9, overview of excavated materials 
per archaeological layer (al)

find category al 0 al i al ii al iii

lithic 2 6930 14 932
fauna — 2938 1 23
Stone / mineral — 29 — —
ochre — 5 — —
amber — 2 — —
charcoal — 79 15 2
total 2 9983 30 957
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lying blackish coloured sediment and again over-
lying (dark) greyish-brownish sediment, which 
most probably represent combustion features. in 
trench 13-1, combustion feature 1 is located in 
squares b2 and c2 and stretched by solifluction. 
combustion feature 2, located in squares i4 and 
j4 in trench 13-2, appears less clear and prob-
ably also slightly stretched along the slope by 
solifluction. detailed studies on these combustion 

features including micromorphological analysis 
are in progress.

the lithic artefacts of al i (n = 6930) are pre-
dominately made on local turonian raw material. 
the assemblage is dominated by chips (87.19 %, n = 
6042) (Kulakovska et al. 2021). all other categories 
do not amount to more than 5 % of the lithic as-
semblage, e. g., flakes are with 4.99 % (n = 346) the 
second most abundant category. all stages of core 

Fig. 3. Korman’ 9: location of the trenches: a — digital elevation model of the site in 2013 and location of trenches 13-1 
and 13-2 and Sections 13-a and 13-b; b — contours (contour interval: 0.1 m) showing elevation and location of trench-
es 13-1 and 13-2 and Sections 13-a and 13-b. local grid and square system shown. GiS and graphic: P. r nigst
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reduction / blank production are documented in the 
assemblage, including blanks with 100 % dorsal 
cortex coverage and pre-cores, cores, and core frag-
ments. microblade production is demonstrated by 
cores for microblade production. the retouched tool 
assemblage (n = 92) is dominated by tools made on 

microblades (n = 61) (Kulakovska et al. 2021). the 
majority of tools is classified as microliths made on 
microblades (n = 60) and bladelets (n = 9). microliths 
comprise uni- and bilaterally retouched specimens; 
the retouch types represented are backed and mar-
ginal fine retouch (fig. 5). next to microliths, there 

Fig. 4. Pedosedimentary sequence of Kor-
man’ 9. lithostratigraphic units are shown 
on right. archaeological layers (al) and 
radiocarbon dates on left. Graphic symbols: 
1 — silt; 2 — sandy silt; 3 — sand; 4 — bt 
horizon; 5 — bioturbated horizon; 6 — hu-
mic lenses; 7 — grey silt (tundra gley); 
8 — iron staining; 9 — burned horizon; 
10 — lithic artefacts and faunal remains. 
abbreviation: al — archaeological layer. 
for calibration details of radiocarbon dates 
see: (Kulakovska et al. 2021). Graphic: 
P. haesaerts, S. Pirson and P. r. nigst

Fig. 5. Korman’ 9, al i: examples of microliths on bladelets and microblades: 1, 3, 7, 8, 11, 13—16, 18, 19 — uni-
laterally retouched (backing) microliths on microblades; 11, 13—16, 18, 19 — unilaterally retouched (marginal 
fine edge retouch) microliths on microblades; 4—6, 10 — bilaterally retouched (backing) microliths on microb-
lades; 12, 17 — bilaterally retouched (marginal fine edge retouch) microliths on microblades; 22—25, 27 — bilat-
erally retouched (combination of backing and marginal fine edge retouch) microliths on microblades; 2, 9 — uni-
laterally retouched (backing) microliths on bladelets; 20, 21, 26 — bilaterally retouched (combination of backing 
and marginal fine edge retouch) microliths on bladelets. drawings: o. Kononenko
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are also burins, endscrapers, bilateral points, bor-
ers, and combination tools represented.

the lithic assemblage is classified as epi-
gravettian based on the tool types, especially the 
abundant microliths (on microblade and bladelet 
blanks), and on the technological signature of the 
blank production / core reduction (Kulakovska et 
al. 2021). the radiocarbon date of ca. 17,950 bP 
(ca. 21,900 cal bP) is in excellent agreement with 
such an attribution.

Materials and Methods. Materials. the 
faunal assemblage is stored in the museum of 
archaeology, institute of archaeology, ukrainian 
academy of Sciences, in Kyiv, ukraine. faunal 
identification was conducted by one of us (PSm) 
between 2013 and 2015 and data recorded in a 
database. analysis of the faunal data has been 
conducted by one of us (mdb) in 2020/2021 and 
2024. for both the 2020/2021 and 2024 studies 
the faunal material has not been accessible due 
to the travel restrictions based on the covid 19 
pandemic (2020/2021) and the russian war in 
ukraine (2024).

Fieldwork methods. fieldwork methods in-
clude stratigraphic excavations taking into con-
sideration the lithostratigraphic boundaries and 
pedological horizons, piece-plotting of all finds 
>10 mm, and wet-sieving excavated sediments 
(for a description of the methodology see, e. g., 
nigst et al. 2014). We use a system of units (and 
sub-units) to label lithostratigraphic units and 
provide unique identification for each document-
ed of such units / sub-units. occurrences of ar-

chaeological objects within the lithostratigraphic 
units are called archaeological layers (al). for 
the fieldwork we established a local coordinate 
system with a grid system with letters in east-
West direction and numbers in north-South di-
rection. all finds were piece-plotted using total-
stations (leica tcr 805) and field data collectors 
(trimble recon) running a field database and 
edm measurement software 1 (mcPherron, dib-
ble 2002). each piece-plotted find was assigned 
a unique id — consisting of the abbreviation for 
the site (Krm9) and a running number from 1 to 
n (e. g., Krm9-100) — during the recording proc-
ess by the edm mobile software.

Fauna analysis methods. Faunal data re-
cording. the data in this paper are based on pub-
lished data (Kulakovska et al. 2021). the original 
data recording was done by PSm using a micro-
soft access database. microsoft excel was used 
for the initial analysis and r 3.6.3 and the «stats» 
package (r core team 2020) for further analysis 
by mdb. due to the geopolitical situation, it was 
not possible to re-access the bone assemblage. 
for this paper, the size-class data were altered 
slightly for comparative purposes and therefore 
differ from those used in our previous analysis 
(Kulakovska et al. 2021). Size classes are as fol-
lows: Size 1 (ca. 0.5—15 kg — e. g., fox, hare), 
Size 2 (ca. 20—85 kg — e. g., roe deer, chamois, 
wolf), Size 3 (ca. 85—315 kg — e. g., reindeer, 
wild boar, bear), Size 4 (ca. 400—700 kg — e. g., 
giant deer, horse, bison), Size 5 (>700 kg — e. g., 
woolly rhinoceros, woolly mammoth). Skeletal el-
ement identification was updated to follow the tri-
partite (element, portion, segment) system using 
element specific landmarks (e. g., Gifford, crader 
1977; todd 1998). the longbone zones mentioned 
are after marean, Spencer (1991). niSPs (number 
of identified specimens), mne (minimum number 
of elements) and mni (minimum number of in-
dividuals) were calculated after Grayson 1984; 
lyman 2008; reitz, Wing 2008). here we focus 
our taphonomic investigations on primary break-
age patterns, carnivore and human modifications. 
recorded breakage types include: spiral or green 
breaks that occur on fresh / greasy bones, dry and 
recent breaks on dried defleshed bones. carni-
vore mediation comprise carnivore gnawing and 
evidence of digestion. human modifications in-
clude cutmarks as well as traces of manufacture 
and use such as: perforation, smoothing, polish-
ing, signs of mineral colouration etc. the assess-
ment of the recovered organic objects was carried 
out on the basis of field assessments by mdb and 
from new photographic material taken by oksa-
na votiakova from the institute of archaeology, 
national academy of Sciences, Kyiv, ukraine.

Technical notes on used maps showing the 
spatial distribution of materials. all spatial 

1. edm mobile; https://www.oldstoneage.com/osa/
tech/edmmobile/.

Table 2. Korman’ 9, al i, summary of vertebrate remains *

Species n NISP mne mni mni-age

Rangifer tarandus 742 128 58 3 3
Equus sp. 441 72 21 1 2
Lepus timidus 27 7 5 1 2Lepus sp. 25 12 11 —
Vulpes sp. 1 1 1 1 1
aves 6 4 1 1 1
microfauna 4 1 — — —
Size 2 164 1 — — —
Size 2-3 114 16 — — —
Size 3 792 238 — — —
Size 3-4 84 27 — — —
Size 4 307 99 — — —
Size 5 4 1 — — —
nid 227 0 — — —
total 2938 607 — — —

* Please note the updated size classes compared to 
(Kulakovska et al. 2021), see section «fauna analysis 
methods» for more information.

abbreviations: nid — unidentified; n — number 
of fragments; niSP — number of identifiable speci-
mens; mne — minimum number of elements; mni — 
minimum number of individuals.
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and contextual information are stored in a mi-
crosoft access database; its structure is compat-
ible with the requirements of newPlot software 2 
(mcPherron, dibble 2002). initial GiS analysis was 
conducted utilizing newPlot. further GiS analy-
sis was done in QGiS 3. Prior to importing data to 
QGiS, a table containing spatial and contextual 
information was exported from microsoft access 
as delimited text (.csv) file and subsequently im-
ported to QGiS. layouts produced in QGiS were 
exported as Pdfs and post-processed (e. g., adding 
labels) in adobe illustrator (version 28.2).

Results. Faunal spectrum and composi-
tion. the large faunal spectrum of Korman’ 9, 
al i, (table 2) is fairly small, comprising typical 
cold-adapted taxa and includes reindeer (Rang-
ifer tarandus), wild horse (Equus sp.), arctic hare 
(Lepus timidus), fox (Vulpes sp.) and birds (aves). 
the vertebrate assemblage is accompanied by 
few invertebrate remains, namely the freshwater 
mollusc Theodoxus cf. fluviatilis and three tubu-
lar scaphopod fragments.

the bone assemblage counting 2938 fragments 
(n) and 607 identifiable specimens (niSP) is high-
ly weathered and fragmentary and comprises 
most skeletal elements and animals of different 
demographic ages. the overall faunal represen-
tation as well as the assemblage’s taphonomic 
signature has been described in (Kulakovska et 
al. 2021). here we build on this initial analysis 

2. https://www.oldstoneage.com/osa/tech/plot/.
3. QGiS version 3.28.2-firenze, QGiS association, 

http://www.qgis.org.

focussing on the faunal spatial distribution and 
the nature of human-animal interactions.

the overall find density is higher in trench 13-1  
(fig. 6). the distribution of the three main taxa 
(reindeer, horse and hare) follow the overall fau-
nal distribution across the excavated areas. in 
certain instances, animal remains were recovered 
in anatomical association. Such, as for example, a 
fragmentary reindeer antler (unfortunately with-
out burr), mandible, three articulated vertebrae, 
a radius-ulna and a distal tibia with associated 
calcaneum and astragalus (fig. 7). although the 
burr of the reindeer antler was not preserved, the 
presence of the mandible and three articulated 
vertebrae suggest that the antler came with the 
animal and was not collected after shedding.

We further reassessed the minimum number of 
individuals (mni) per taxa taking available age-
data into account (table 2: mni-age). for reindeer 
specimens in three age-classes — juvenile, sub-
adult and adult — were identified, mainly based 
on dental elements. this is the same as the mini-
mum number of individuals derived from skel-
etal element tallies presented in Kulakovska et 
al. (2021). based on substantial differences in the 
crown height of the maxillary dentition among the 
horse remains, a second individual not previously 
recognised could be identified. equally, among 
the hare remains, most fragments that could be 
identified to the species level, i. e., Lepus timidus 
were of adults. contrary most juvenile specimens 
could only be identified to the genus level, i. e., 
Lepus sp. this is not surprising as bones of juve-
niles often lack the epiphysial portions that carry 

Fig. 6. Korman’ 9, al i: Spatial distribution of all faunal remains (a) and identified taxa (b). colour codes: yellow: 
bone, dark red: Rangifer tarandus, green: Equus sp., purple: Lepus timidus and Lepus sp., blue: Aves. — Points 
outside of the red trench outlines are faunal remains from the section between and west of the trenches. GiS and 
graphic: P. r. nigst
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species specific markers. the presence of both ju-
venile and adult hares points to the presence of at 
least two individuals.

Carnivore and human access. bones were 
modified in a fresh state. of the 646 broken bones 
roughly 32 % (n = 207) display green breaks 
that occurred while the bones were still greasy. 
both humans and carnivores can cause spiral or 
green fractures as part of their dietary behaviour. 
When humans break open bones for bone marrow 
extraction green breaks may be accompanied by 
so-called impact fractures at the location where 
the bone was hit (e. g., point of impact) and im-
pact flakes that are detached from the bone shaft 
by the force of the impact. unfortunately, no such 
fractures or flakes were recorded leaving the 
question who caused these fractures unresolved. 
however, from other cortical surface modifica-
tions it is clear that both carnivores and humans 
had access to the faunal remains.

twenty specimens (3.1 %) show evidence of 
carnivore mediation. one specimen has passed 
through a carnivore’s digestive tract and the re-
maining 19 had gnaw marks on them (table 3). 
Gnaw marks are more or less equally distributed 
between horse and reindeer remains as well as 
across most skeletal elements including those 
that could only be assigned a size class (2—4) and 
one unidentifiable bone. axial elements and the 
articular ends of longbones (i. e., epiphyses and 
proximal / distal shafts) are most affected by car-
nivore mediation (fig. 8).

twenty-two specimens (3.4 %) exhibit cut-
marks. cutmarks were observed on reindeer, 

horse and hare as well as on bones of animals 
of size-classes 2—4 and two unidentifiable frag-
ments (table 4). cutmarks were present on ani-
mals of all age-classes (i. e., juvenile, sub-adult 
and adult) and generally concentrated on ele-
ments yielding high nutritional values (fig. 8). 
the placement of the observed cutmarks, espe-
cially for size-class 3 animals including reindeer 

Fig. 7. Korman’ 9, al i: Photo during excavation of 
squares a2/b2 showing location of Rangifer tarandus 
bones in anatomical association. Photo: P. r. nigst

Fig. 8. Korman’ 9, al i: location of cut marks (red / 
orange) and carnivore modifications (green / blue) on 
Lepus sp. (a), Rangifer tarandus (red / green) and size 3 
(orange / blue) (b), and Equus sp. (red / green) and size 
4 (blue) (c). animals not to scale. Graphic: m. d. bosch 
and P. r. nigst, animal and bone drawings based 
on templates by https://www.archeozoo.org/archeo-
zootheque/ (michel coutureau [inrap] in collaboration 
with vianney forest)
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Table 3. Korman’ 9, al i: list of faunal remains with carnivore modifications

id Species element Part Primary 
breakage

carnivore 
modification

Krm9-765b Equus sp. femur trochanter minor green Gnawing
Krm9-778 Equus sp. cranium occipital condyle dry Gnawing
Krm9-765a Equus sp. femur neck dry Gnawing
Krm9-1191 Equus sp. illium distal blade tuber coxae dry Gnawing
Krm9-461 Equus sp. sesamoid complete n. a. Gnawing
Krm9-1463 nid spongy bone nid dry Gnawing
Krm9-1170a Rangifer tarandus mandible vertical ramus and condyle dry Gnawing
Krm9-965 R. tarandus mandible toothrow dry digested
Krm9-1171 R. tarandus femur mid shaft green Gnawing
Krm9-1681e R. tarandus patella complete n. a. Gnawing
Krm9-1912 R. tarandus metapodial condyles dry Gnawing
Krm9-271 size 2 rib distal blade dry Gnawing
Krm9-1262 size 3 long bone fragment shaft dry Gnawing
Krm9-1577 size 3 cranium brain case dry Gnawing
Krm9-807 size 3 tibia mid shaft green Gnawing
Krm9-1688 size 3 long bone fragment shaft green Gnawing
Krm9-100 size 3 spongy bone nid dry Gnawing
Krm9-1660 size 3 vertebra nid dry Gnawing
Krm9-508 size 3 vertebra centrum dry Gnawing
Krm9-345 size 4 tibia condyles dry Gnawing

abbreviations: nid — unidentified; n. a. — not applicable.

Table 4. Korman’ 9, al i: list of faunal remains with cutmarks

id Species element Part Primary 
breakage

n cut-
marks interpretation

Krm9-254 Equus sp. mandible angle dry 1 dismembering
Krm9-745 Lepus sp. phalanx 1 complete n. a. 3 skinning
Krm9-1840 nid long bone fragment shaft green 1 filleting
Krm9-1114 nid nid nid dry 2 —
Krm9-1330 Rangifer tarandus ulna distal shaft (zone 4) green 3 dismembering
Krm9-1102 R. tarandus antler tine dry 2 tool production
Krm9-619 R. tarandus axis neural arch and spine dry 1 dismembering
Krm9-1177 R. tarandus tibia anterior crest green 1 filleting
Krm9-1507 size 2 illium onset blade above 

acetabulum dry 2 dismembering
Krm9-1123 size 3 rib distal shaft dry 3 filleting
Krm9-1052 size 3 rib distal shaft dry 3 filleting
Krm9-1903 size 3 long bone fragment shaft green 3 filleting
Krm9-93 size 3 long bone fragment shaft dry 3 filleting
Krm9-1161a size 3 long bone fragment shaft green 3 filleting
Krm9-632a size 3 spongy bone nid dry 2 —
Krm9-322 size 3 long bone fragment shaft dry 2 filleting
Krm9-1059 size 3 scapula cranial blade fragment 

with spine dry 2 filleting 
Krm9-217 size 3 rib midshaft dry 1 filleting
Krm9-705 size 3 thoracic vertebra centrum dry 1 dismembering
Krm9-596 size 3 long bone fragment shaft green 1 filleting
Krm9-388 size 3 long bone fragment shaft green 1 filleting
Krm9-1440 size 4 spongy bone nid dry 1 —

abbreviations: nid — unidentified; n. a. — not applicable.
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points to a variety of activities such as dismem-
bering, filleting, and skinning. cutmarks on the 
neural arch of a reindeer axis, a thoracic vertebra 
of a size three ungulate and on the iliac blade just 
above the acetabulum of a size two ungulate in-
nominate points to dismemberment of the axial 
skeleton of ungulates of size two and three (e. g., 
fox to reindeer sized). cutmarks on a distal shaft 
of a reindeer radius points to additional dismem-
berment of the appendicular skeleton. cutmarks 
on the angle of a horse mandible are congru-
ent with cranial dismemberment to extract the 
tongue. evidence for filleting or primary meat 
removal is presented by cutmarks on a proximal 
tibia shaft of a reindeer as well as on proximal 
and distal long bone shafts as well as the scapula 
of size three ungulates. cutmarks on both mid- 
and distal rib shafts points to additional meat 
removal from the ribcage. a series of parallel 
cutmarks on the anterior surface of the proxi-
mal phalange of a hare point to the removal of its 
skin probably both to get to the meat and to use 
the pelt. cutmarks at the base of an antler tine 
point to additional non-dietary exploitation of the 
faunal remains. the spatial distribution of both 
carnivore and human modified (i. e., cutmarked) 
bones does not show any clear pattern (fig. 9). 
indeed, the frequency of cutmarked and gnawed 
bones mirrors more or less the spatial distribu-
tion of the overall faunal assemblage, i.e., more 
cutmarked and gnawed bones in trench 13-1 and 
less in trench 13-2. thus so far, no clear activ-
ity area for animal exploitation could be iden- 
tified.

Secondary exploitation (non-dietary ex-
ploitation). three types of secondary or non-die-
tary exploitation were identified. first, cutmarks 
on the first phalanges of a juvenile hare points 
to the use of its skin. Second, although no formal 
antler tools were recovered, the above-mentioned 
cutmarks on an antler tine suggests that it was 
detached using the groove and snap technique 
likely to be used as a raw material for tool manu-
facture. in addition to this, a highly polished distal 
fragment of a bone needle was recovered (fig. 10: 
1). it is unclear whether the specimen would have 
sported an eye, due to its distal breakage. the 
specimen’s dimensions measure 24 × 2 mm with 
the sides slightly tapering toward the tip. the 
exterior surface is concave and smoothed, the in-
terior surface convex probably mirroring the inte-
rior surface of the marrow cavity. the tip is intact 
and the top 10 mm are polished all around. Post-
depositional surface weathering is slight (stage 2 
after behrensmeyer 1978) and potentially af-
fected by aerial weathering and geological stain-
ing. the third type of non-dietary faunal exploi-
tation — personal ornamentation — is evidenced 
by a perforated fox carnassial (fig. 10: 5) and four 
shell beads (fig. 10: 2—4, 6). an amber bead com-
pletes the ornamental assemblage (fig. 10: 7). in 
the following we will describe the shell beads and 
the tooth pendant in more detail.

Perforated fox tooth. a well-preserved right up-
per fourth fox (Vulpes sp.) premolar has a large 
perforation through the tip of its posterior root 
(fig. 10: 5). the perforation is fairly straight prob-
ably achieved by bi-directional drilling. Perfo-

Fig. 9. Korman’ 9, al i: Spatial distribution of all faunal remains (a) and faunal remains with human or car-
nivore modifications (b). colour codes: yellow: bone, red: cutmarks, blue: carnivore modification (gnawing and 
digestion). Points outside of the red trench outlines are faunal remains from the section between and west of the 
trenches. GiS and graphic: P. r. nigst
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ration edges on the lingual side appear lightly 
smoothed. the buccal perforation edge is affected 
by post-depositional weathering and the inter-
nal surface of the perforation is covered by silty 
sediment. the enamel of the tooth is only lightly 
worn with fully formed roots (stage iv—v after 
Stiner 1994) suggesting the fox was in their early 
prime.

Perforated Theodoxus cf. (dniestroviensis) flu-
viatilis. one perforated freshwater mollusc from 
the neritidae family was recovered (fig. 10: 6). 
the specimen does not retain any of its natural 
pigmentation and displays some smoothing and 
edge damage that somewhat hinder taxonomic 
identification. the specimen is fairly elongated, 
low domed and has a well-developed spire. it falls 
well within the genus Theodoxus montford, 1810, 

therefore we used the morphological terminol-
ogy for this genus (after Sands et al. 2020). the 
apex and spire are highly smoothed and offer no 
morphological characteristics. the columellar 
plate is robust and well-defined with an intact in-
ner margin. the specimen shows remarkable re-
semblance with «Theodoxus dniestroviensis» (see 
anistratenko et al. 2022: fig. 4: a—c) especially 
in the long and narrow periostracum shape, its 
strong spire and well-developed columellar plate. 
this morphology is also described for Theodoxus 
sarmaticus (lindholm, 1901) which has a cur-
rent distribution in ukraine (Glöer 2019). how-
ever, this has also been listed as a synonym of 
Theodoxus fluviatilis (Glöer 2019). the specimen 
also to a certain extent resembles the morphol-
ogy of Theodoxus danubialis that was present in 

Fig. 10. Korman’ 9, al i: organic objects and personal ornaments: 1 — bone needle fragment; 2—4 — den-
taliidae shell beads; 5 — fox (Vulpes sp.) tooth pendant; 6 — Theodoxus cf. fluviatilis shell bead; 7 — amber 
bead. Photographs: o. votiakova, Graphic: m. d. bosch and P. r. nigst
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hungary and the Pannonian rivers during the 
late Pleistocene (e. g., Krolopp 2003; feher et 
al. 2009). however, Th. danubialis has a fairly 
square columellar plate caused by a well-defined 
apertural shoulder terminating on the spire just 
within the shell margin. in Th. dniestrovensis 
this shoulder is much less pronounced and fol-
lows the outline of the columellar plate giving 
the plate a more rounded appearance. the latter 
state corresponds well with the Korman’ 9 speci-
men. it has been hypothesised that Th. dniestro-
viensis Put’, 1972 which is present throughout 
most of the dniester river basin (anistratenko 
et al. 2022) falls within the morphological range 
of Theodoxus fluviatilis linnaeus, 1758 (see, e. g., 
Sands et al. 2020; Wesselingh et al. 2019), but 
the loss of the lectotype until recently prohibit-
ed a formal diagnosis. anistratenko et al. (2022) 
were able to locate topotypic specimens in the 
national museum of natural history of the na-
tional academy of Sciences of ukraine (Kyiv) and 
were able to confirm the position of Th. dniestro-
vensis within the range of Th. fluviatilis mak-
ing the former a junior synonym. the Korman’ 9 
specimen can therefore tentatively be assigned to  
Th. fluviatilis.

the specimen recovered from Korman’ 9 shows 
manufacture traces of turning it into a bead and 
subsequent traces of use. the perforation is situ-
ated on the middle portion of the periostracum 
opposite the inner margin (fig. 11). Perforation 
edges are irregular with exterior chipping. Sev-
eral semi-parallel cracks run from the perfora-
tion toward the aperture. experimental work 
by mdb suggests that this is congruent with 
(in)direct percussion with a tipped implement 
(see also benghiat et al. 2009; bosch et al. 2023; 
d’errico et al. 1993; Stiner et al. 2013). the ex-
terior rim on the ventral side and the basal and 
apertural margin of the perforation edge show 
restricted smoothing congruent with use-wear 

by loose suspension. red mineral pigment is vis-
ible in spots on the ventral side of the spire, the 
columellar plate on both the interior and exte-
rior surfaces and on the outer margin between 
two polished areas. the interior surface of the 
periostracum shows a large area with dispersed 
red pigment which is covered by adhering sedi-
ment congruent with the silty recovery sediment. 
this indicates that the red pigment was already 
present on the shell surface before deposition at  
the site.

Dentaliidae. the three recovered scaphopod 
fragments could not be assigned to a specific spe-
cies or genus (fig. 10: 2—4). all three fragments 
display fairly strong ribs which is a common trait 
among the family of dentaliidae, children, 1834 
(e. g., in the genus Antalis, Dentalium and Fis-
sidentalium (see e. g., harzhauser et al. 2011; 
jovanović, boљnjak 2016; Steiner, Kabat 2004). 
all three fragments are tubular fragments of 
between 1—1.5 mm in bead length. two of the 
fragments come from the middle to apertural seg-
ments roughly 4 mm in diameter and the third 
from the apical segment ca. 3 mm in diameter. 
no traces of ochre were observed. the first speci-
men (fig. 10: 2) shows smoothing of the breaks on 
both the apertural and apical side, the one side 
more superficial and still retaining a straight 
breakage surface, the smoothing on the other 
side is quite extensive and present all around the 
rim both on the internal and exterior surface. the 
second piece (fig. 10: 3) shows a straight breakage 
surface with superficial smoothing on the exterior 
surface. the other side shows an oblique break 
across the rim and is well polished in particular 
on the exterior surface of about half of the bead’s 
circumference. the third specimen (fig. 10: 4) 
shows both straight apertural and apical breaks 
that are covered with silty sediment. both sides 
show spatially restricted smoothing of the ex-
terior edges that on the apical side at one point 
extends to the interior surface. the presence of 
polished surfaces together with the similarity in 
tubular fragment length are congruent with their 
use as beads. Sawing and grinding could both 
have been applied to reduce the bead length, but 
straight breaks are also common in palaeontolog-
ical specimens. microscopy analysis could be car-
ried-out, to shed more light on manufacture proc-
esses and a more in-depth analyses of use-wear 
traces (such as the presence of striations and  
notches).

discussion and Conclusion. Taphonomy-
related features. the results of the spatial 
distribution of the Korman’ 9, al i, fauna and 
especially the presence of both articulated and 
anatomically associated remains suggests that 
although al i was stretched and affected by solif-
luction, the material was not transported over 
long distances post-depositionally. cortical sur-
face weathering generally is moderate to exten-
sive and the main actors appear to be sub-aerial 

Fig. 11. Korman’ 9, al i: Perforated Theodoxus cf. 
fluviatilis shell: a — ventral and dorsal views (photo-
graphs: o. votiakova); b — drawing showing traces 
of human mediation. colour codes: red: red mineral 
pigment, blue: smoothing, yellow: chipping, green: 
cracks, grey: sediment. Graphic: m. d. bosch and  
 P. r. nigst
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weathering, root etching and in situ fragmenta-
tion which is congruent with the stratigraphic po-
sition of the material within a pedogenesis horizon 
(sub-unit 4-1a) i.e., a period of stabilisation and 
affected by bioturbation (Kulakovska et al. 2021). 
both the high fragmentation rate and presence 
of anatomically associated remains is mirrored 
in the microfauna the latter pointing to in situ 
decomposition. additionally, the molluscan fauna 
is characterised by an autochthonous taxonomic 
spectrum, showing no evidence of redeposition of 
the material (e. g., neogene or freshwater species 
commonly found in Pleistocene terrestrial depos-
its in the dniester valley). together these inde-
pendent lines of evidence form a coherent view of 
the depositional context of al i.

Palaeoenvironment. the taxonomic spectra 
across the malaco-, micro- and macrofauna are 
all fairly narrow and comprise of cold-tolerant 
but not necessarily arctic taxa. taken together 
they point toward a well-watered tundra-like 
habitat with dry slopes covered in treeless steppic 
herbaceous vegetation. a predominance of open 
landscapes in medium-cold to boreal cold envi-
ronmental conditions congruent with cold, but 
ameliorating conditions of the cosăuţi v intersta-
dial following a period of extreme cold (Kulakovska  
et al. 2021).

Human-animal interactions. the main ac-
cumulators and exploiters of faunal remains at 
Korman’ 9, al i, appear to be the epigravettian 
hunter-gatherers. carnivores contributed to the 
assemblage’s taphonomic signature, but the dis-
tribution of carnivore damage on articular ends of 
longbones, suggests that they only had secondary 
access to the faunal remains. a similar succes-
sion of access has recently been described for the 
epigravettian at velika Pećina in the balkans 
(Stiner et al. 2022). the Korman’ 9 macrofaunal 
spectrum comprises reindeer (Rangifer taran-
dus), wild horse (Equus sp.), arctic hare (Lepus 
timidus), fox (Vulpes sp.), birds (aves), a fresh-
water gastropod (Theodoxus cf. fluviatilis) and 
scaphopods (dentaliidae). all of these taxa — in-
cluding the bird remains if we consider burning 
traces on one of the fragments — show traces of 
human-mediation. faunal exploitation served 
several distinct purposes. horse, reindeer and 
probably hare and birds were obtained for sub-
sistence purposes. in addition to dietary exploi-
tation, hares were exploited for their skins and 
reindeer for their antler. if the concave-convex 
shape of the needle fragment represents the 
bone’s original cortical thickness, this would sug-
gest that it was made on a longbone of a small 
to medium animal (e. g., fox-ibex sized). the fox 
was exploited for personal ornamentation as 
were the molluscs. anthropogenic modifications 
on a reindeer antler tine suggest that the man-
ufacture of organic objects was practised at the 
site. the presence of bone needles or fine points 
as well as the on-site production of organic ob-

jects is mirrored at velika Pećina although the 
latter evidenced on red deer antler and mammoth 
ivory (Stiner et al. 2022). indeed, varied second-
ary exploitation of animal tissues is argued to be 
an integral part of the east european Gravettian 
(velichko, Kurenkova 1990; demay et al. 2021). 
thus, in addition to dietary exploitation, animal 
remains formed a common and diverse part of 
socio-economic behaviour and were well-incorpo-
rated in hunter-gatherer technological and sym-
bolic expression during the epigravettian at Kor- 
man’ 9, al i.

Regional scope — Dietary exploitation. 
in terms of dietary exploitation, the macrofau-
nal spectrum at Korman’ 9, al i, dominated by 
reindeer fits very well with the few other roughly 
contemporaneous epigravettian occurrences in 
the dniester valley such as Korman’ iv, lay-
ers 3—4, molodova 5, layer 4, and — slightly 
more downstream — cosăuţi, layers 4 to 2b (see, 
e. g., noiret 2009). faunal exploitation in these 
sites also centres on reindeer with horse as a sec-
ondary favoured taxon. at molodova v, layer 4, 
and Korman’ iv, layer 4, horse is paralleled by 
mammoth in equal numbers. bison and red deer 
occur in very low quantities. noiret (2009) evalu-
ated the faunal spectrum of these sites in terms 
of maximum meat acquisition. due to the larger 
body-size of the wild horse, dietary return rates 
between reindeer and horse are more or less the 
same. of course, in the instances where mam-
moth is present, the maximum potential of meat 
acquisition would have been several orders of 
magnitude greater, although it is unclear if that 
potential was also reached. at Korman’ 9, al i, it 
remains somewhat unclear if horse and reindeer 
exploitation followed the same pattern or if rein-
deer was exploited to a larger degree than horse. 
Skeletal element representation of both species 
suggests that head and appendicular parts were 
taken to the site and, in addition, axial parts of 
reindeer (Kulakovska et al. 2021). the sole cut-
mark on horse involves the extraction of the 
tongue, no fileting marks were observed on horse. 
it could be that different transport decisions and/
or exploitation strategies were applied concern-
ing reindeer and horse exploitation. indeed, at 
cosăuţi, layer 3, and Korman’ iv, layer 4 (hof-
fecker 2002, table 6.4), the niSP / mni ratio is 
about 4 times higher for reindeer than for horse, 
pointing to a higher fragmentation rate of rein-
deer bones. this could be caused by differences in 
exploitation strategy (e. g., more intense marrow 
exploitation), and transport decisions, but could 
also be caused by differential preservation of 
more dense elements. more detailed analyses on 
density mediated attrition, and skeleton element 
representations in relation to food utility values 
should be carried out to further explore these is-
sues. overall faunal exploitation, however, is con-
gruent with that of contemporary epigravettian 
sites in the area providing more evidence that 
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next to the occupation of refugial areas in the 
more southern parts of europe, open-air localities 
across the east carpathian area along the larger 
river systems such as the dniester were also fre-
quented during this time.

Regional scope — Organic technology. 
regarding the secondary exploitation of animal 
tissues, Korman’ 9, al i, shows — as mentioned 
above — similarities to other epigravettian sites 
such as the refugial site of velika Pećina in the 
balkans (Stiner et al. 2022). also closer to home, 
sites directly postdating the frankfurt glacial 
extent such as at Korman’ iv, layer 4, there is 
evidence of worked antler and of a small bone 
point of about 7 cm length and 1 cm width. the 
cross section would be oval, were it not for an 
incision along one lateral side (черныш 1977). 
at molodova v, layer 4, noiret (2009) mentions 
organic weaponry made on both reindeer antler 
and mammoth ivory as well as evidence for bone 
and antler working at cosăuţi, layer 4 to 2b. 
most striking however, are the similarities with 
the organic objects from cosăuţi, layers 3 and 
3a. these layers’ organic assemblages are richer 
than what we recovered at Korman’ 9, al i, and 
comprise projectile points in ivory, bone and ant-
ler as well as several objects made on ivory in-
cluding bracelets (layer 3a), decorated (incised) 
bones (layer 3) and numerous beads made out of 
deer and fox canines (layer 3), fossil shells and 
stone (both layers) and one notably on amber 
(layer 3a) as at Korman’ 9, al i. amber beads 
are rare in this time period, although several 
hundreds of them were reported from mezhirich 
on the dnieper (see Soffer 1985). for cosăuţi, 
layer 3a, noiret (2009, fig. 231) further displays 
two tubular beads that are said to be made on 
coral, but show great resemblance to the den-
taliidae beads at Korman’ 9, al i. a small per-
forated fossil gastropod shell bead is recorded for 
cosăuţi, layer 3, along with a number of perfo-
rated teeth, red deer canines in layer 3 and fox 
canines in layer 3b. however, there appears to 
be no direct parallel for the perforated fox car- 
nassial.

thus human-animal interactions in the east 
carpathian area were diverse with a lot of vari-
ation at the site level. as seen for example by the 
presence of mammoth remains at some sites and 
their absence at others. overall, however, sites 
show many similarities both in terms of dietary 
exploitation focussing on horse and reindeer and 
exploitation of pelts, on-site dismemberment and 
filleting of large fauna as well as on-site antler 
and bone working. despite the scarcity of sites 
dating to this period, there is quite some variation 
in personal ornamentation. although also some 
analogies in symbolic expression can be observed 
as well, in particular in raw-material choice, per-
foration technique and bead shape.
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M. D. Bosch, L. Kulakovska, V. Usyk, 
O. Kononenko, P. Spry-Marqués, P. R. Nigst

huMan-aniMal inTeRaCTions  
aT KoRMan’ 9, uKRaine

located in the middle dniester valley the site of 
Korman’ 9 is surrounded by well-known sites such as 
Korman’ iv, molodova i and v, and dorochivtsi iii. 
compared to those sites Korman’ 9 has a modest 4 m 
sequence containing four archaeological layers (al). 
this paper focusses on the first archaeological layer 
al i, which is dated to about 21.9 ka cal bP. the lithic 
spectrum can be firmly placed within the epigravet-
tian technocomplex and is characterised by abundant 
microliths on microblade and bladelet blanks. al i is 
situated in stratigraphic sub-unit (Su) 4-1a, a pedog-
enic horizon, which represents a period of stabilisa-
tion in a medium-cold to boreal cold environment. 
during two excavation campaigns in 2012—2013, 
approximately 6 m2 were excavated. rich lithic (n = 
6930) and faunal (n = 2938) assemblages were re-
covered. two combustion features were documented  
for al i.

the taxonomic spectra across the malaco-, micro- 
and macrofauna are all fairly narrow and comprise 
cold-tolerant but not necessarily arctic taxa. taken 
together they point toward a well-watered tundra-
like habitat with dry slopes covered in treeless steppic 
herbaceous vegetation. a predominance of open land-
scapes in medium-cold to boreal-cold environmental 
conditions. taphonomic investigations of the entire 
faunal spectrum suggest a substantial amount of sub-
aerial weathering and fragmentation congruent with 
their incorporation in a pedogenesis horizon affected 
by stretching and solifluction. however, an autoch-
thonous malacological spectrum and anatomically as-
sociated remains among the marco- and microfauna 
suggests in situ decomposition and limited post-depo-
sitional movement, congruent with the pedological / 
lithostratigraphic assessment of the deposits.

the main accumulators and exploiters of macrofau-
nal remains at Korman’ 9, al i, were epigravettian 
hunter-gatherers. carnivores contributed to the as-
semblage’s taphonomic signature, but the distribution 
of carnivore damage on articular ends of longbones 
suggests that they only had secondary access to the 
faunal remains.

the faunal spectrum comprises reindeer (Rangifer 
tarandus), wild horse (Equus sp.), arctic hare (Lepus 
timidus), fox (Vulpes sp.), birds (aves), a freshwater 
gastropod (Theodoxus cf. fluviatilis) and scaphopods 
(dentaliidae). all of these taxa — including the bird 
remains if we consider burning traces on one of the 
fragments — show traces of some form of human-me-
diation. faunal exploitation served several distinct 

purposes. horse, reindeer and probably hare and birds 
were obtained for subsistence purposes. for example, 
butchery and cutmark evidence suggests that reindeer 
carcass exploitation included initial dismemberment, 
as well as meat removal or filleting and the frequency 
of green breaks on longbone shafts suggests that mar-
row exploitation may also have been practised, al-
though the latter should still be confirmed by addition-
al analyses. further evidence for dietary exploitation 
consists of cutmarks on a horse mandible congruent 
with extraction of its tongue and cutmarks on a hare 
paw points to the removal of its skin. evidence for skin-
ning points to the use of the animals hide in addition to 
exploitation of its meat. other evidence for non-dietary 
exploitation consists of cutmarks on an antler tine and 
a fragmented bone needle provide evidence for raw 
material extraction (both antler and bone) for making 
tools. lastly, a right upper fourth premolar of a prime-
aged fox was turned into an ornament by way of a per-
foration through its posterior root. a single river nerite 
(Theodoxus cf. fluviatilis) shell shows traces of inten-
tional perforation, colouration with a red pigment and 
use-wear congruent with loose suspension. three tu-
bular tusk shell or scaphopod fragments equally show 
traces of being used as beads. thus, animal remains 
formed a diverse and integral part of socio-economic 
behaviour and technological expression during the epi-
gravettian at Korman’ 9.

in terms of dietary exploitation, the macrofaunal 
spectrum at Korman’ 9, al i, dominated by reindeer 
fits very well with the few other roughly contempora-
neous epigravettian occurrences in the dniester val-
ley such as Korman’ iv, layers 3 to 4, molodova v, 
layer 4, and — slightly more downstream — cosăuţi, 
layers 4—2b. faunal exploitation in these sites also 
centres on reindeer with horse as a secondary favoured 
taxon. at molodova v, layer 4, and Korman’ iv, lay-
er 4, horse is paralleled by mammoth in equal num-
bers. bison and red deer occur in very low quantities. 
noiret evaluated the faunal spectrum of these sites in 
terms of maximum meat acquisition. due to the larger 
body-size of the wild horse, dietary return rates be-
tween reindeer and horse are more or less the same. 
of course, in the instances where mammoth is present, 
the maximum potential of meat acquisition would have 
been several orders of magnitude greater, although it 
is unclear if that potential was also reached. overall 
faunal exploitation at Korman’ 9, al i, is congruent 
with that of contemporary epigravettian sites in the 
area providing more evidence that next to the occu-
pation of refugial areas in the more southern parts of 
europe, open-air localities across the east carpathian 
area along the larger river systems such as the dni-
ester were also frequented by hunter-gatherers during 
this time.

regarding the secondary exploitation of animal 
tissues, Korman’ 9, al i, shows similarities to other 
epigravettian sites such as the refugial site of velika 
Pećina in the balkans. also closer to home at Kor-
man’ iv, layer 4, molodova v, layer 4, and cosăuţi, 
layers 4—2b, there is evidence of worked antler. the 
most striking resemblance with the organic objects 
from Korman’ 9, al i, comes from cosăuţi, layers 3, 
3a and 3b. although not organic in origin, a strong link 
can be made by the presence of an amber bead at lay-
er 3a of cosăuţi. noiret further displays two tubular 
beads that are said to be made on coral, but show great 
resemblance to the dentaliidae beads at Korman’ 9, 
al i. a small perforated fossil gastropod shell bead is 
recorded for cosăuţi, layer 3, along with a number of 
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perforated teeth, red deer canines in layer 3 and fox 
canines in layer 3b. however, there appears to be no 
direct parallel for the perforated fox carnassial or for 
that matter the freshwater nerite shell bead.

thus, human-animal interactions in the east car-
pathian area were diverse with a lot of variation at 
the site level. as seen for example by the presence of 
mammoth remains at some sites and their absence at 
others. overall, however, sites show many similarities 
both in terms of dietary exploitation focussing on horse 
and reindeer and exploitation of pelts, on-site dismem-
berment and filleting of large fauna as well as on-site 
antler and bone working. despite the scarcity of sites 
dating to this period, there is quite some variation in 
personal ornamentation. although also some analogies 
in symbolic expression can be observed as well in par-
ticular in raw-material choice perforation technique 
and bead shape.

Keywords: Zooarchaeology, faunal exploitation, 
upper Palaeolithic, late Pleistocene, epigravettian.

М. Д. Бош, Л. Кулаковська, В. Усик,  
О. Кононенко, П. Спрай-Маркес, Ф. Р. Нігст

ВЗаєМодія людиНи і ТВариНи 
На корМаНЬ 9, україНа

кормань 9 розташована в долині середнього 
дністра неподалік добре відомих стоянок — кор-
мань iv, Молодово i і v, дорошівці iii. Порівняно 
з цими пам’ятками, стратиграфічний розріз кор-
маня 9 є не досить потужним і досягає лише 4 м. у 
ньому відмічено чотири археологічні шари (al). у 
статті йдеться переважно про перший шар (al i), 
який датується приблизно 21,9 тис. до н. е. al i за-
фіксовано у підгоризонті 4-1a.

досліджена у 2013 р. площа складає близько 6 м2, 
на якій відмічено залишки двох вогнищ, зібрано 
колекції крем’яних артефактів (n = 6930) та фауніс-
тичних решток (n = 2938).

індустрія цього шару належить до епіграветтсь-
кого технокомплексу та характеризується великою 
кількістю мікролітів, виготовлених на пластинках 
та мікропластинах.

таксономічні спектри малако-, мікро- та макро-
фауни включають холодостійкі види, що вказує на 
досить вологе середовище, схоже на тундру, із су-
хими схилами, які були вкриті безлісною степовою 
трав’янистою рослинністю. Переважають відкриті 
ландшафти від середньохолодних до бореально-хо-
лодних. тафономічні дослідження фауністичних 
решток свідчать про значну кількість субаерального 
вивітрювання та фрагментації, що є підтверджен-
ням їх знаходження у горизонті педогенезу, на який 
впливають розтягування та соліфлюкція. однак 
автохтонний малакологічний спектр та анатомічно 
пов’язані залишки марко- та мікрофауни вказує на 
їх положення in situ та обмежене переміщення піс-
ля накопичення відкладів, що відповідає педологіч-
ній /літостратиграфічній позиції.

Мешканцями ш. і корманя 9 були епіграветські 
мисливці-збирачі.

За результатами аналізу макрофауни можна при-
пустити, що хижі тварини мали доступ до кісткових 
решток, але сліди їх погризів на суглобових кінцях 
довгих кісток свідчать, швидше за все, про те, що 
вони мали вторинний доступ, власне, після того як 
м’ясо було використано мешканцями стоянки.

Фауністичний спектр складається з таких видів: 
північний олень (Rangifer tarandus), дикий кінь 
(Equus sp.), полярний заєць (Lepus timidus), лиси-
ця (Vulpes sp.), птахи (Aves), прісноводні черевоно-
гі (Theodoxus fluviatilis) та скеленогі (Dentaliidae) 
молюски. усі ці таксони разом з рештками пташок, 
мають сліди людської діяльності. Фауна використо-
вувалася з різною метою. для харчування викорис-
товували коня, північного оленя, ймовірно, зайця 
та птахів. Наприклад, сліди подрібнення кісток та 
порізи на них свідчать про те, що експлуатація туш 
північного оленя включала початкове розчленуван-
ня, а також зрізання м’ясних частин. численні над-
ломи на довгих кістках вказують на використання 
кісткового мозку. втім останнє припущення потре-
бує додаткових аналізів. ще одним доказом вико-
ристання коня для харчування є порізи на нижній 
щелепі коня, що з’являються при витягуванні язи-
ка, а порізи на лапі зайця вказують на зняття шкі-
ри. Білування невеликих тварин, наприклад, зайця 
говорить про те, що окрім м’яса використовували і 
шкірку. кістки тварин та роги оленя використову-
валися також як сировина для виготовлення різних 
виробничих знарядь (голки) та прикрас. Зокрема, 
правий верхній четвертий премоляр літньої лисиці 
був перетворений на прикрасу шляхом перфора-
ції кореня. Мушля Theodoxus fluviatilis має сліди 
навмисної перфорації, забарвлення червоним піг-
ментом і сліди зносу. Ця річ, швидше за все, вико-
ристовувалася як прикраса. На трьох трубчастих 
фрагментах бивня (?) або мушлі (?) помітні сліди 
використання як намистин. таким чином, рештки 
тварин становили різноманітну та невід’ємну час-
тину соціально-економічної поведінки та техноло-
гічного використання у епіграветських мисливців  
кормань 9.

З точки зору харчової експлуатації спектр макро-
фауни в кормань 9, ш. i, де домінують північні олені, 
дуже добре узгоджується з декількома приблизно 
одночасними епіграветськими стоянками в долині 
дністра, такими як кормань iv, шари 3—4, Моло-
дово v, шар 4, і трохи нижче за течією — косауць 
шари 4—2b. П. Нуаре оцінив фауністичний спектр 
цих місць з точки зору максимального отримання 
м’яса. Завдяки більшому розміру тіла дикого коня, 
показники використання у раціоні оленя та коня 
більш-менш однакові. Звичайно, у випадках, коли 
присутній мамонт, максимальний потенціал отри-
мання м’яса був би на кілька порядків більшим.

способи використання мисливської здобичі на 
стоянці кормань 9, ш. і аналогічні таким на інших 
епіграветських пам’ятках, поблизу названої стоянки 
(кормань iv, шар 4, Молодово v, шар 4, косауць, 
шари 4—2b) так і у більш віддалених регіонах (на-
приклад, велика Печіна на Балканах). варто звер-
нути увагу на присутність бурштинових прикрас у 
шарі і корманя 9 та шарі 3а косоуць та двох труб-
частих намистин (корал), які за технікою виготов-
лення схожі на намистини Dentaliidae із кормань 9, 
ш. i. Зустрічаються у косауць також намистини із 
мушель та зубів благородного оленя і лисиці.

отже, можна говорити про те, що у східних кар-
патах стратегія взаємодії людина — тваринний світ 
була досить різноманітною (варіативною). Зокрема 
це стосується використання північного оленя і коня 
для харчових потреб (розчленування), білування та 
обробки кістки і рогу безпосередньо на місці стоян-
ки. очевидна схожість простежується також у при-
сутності особистих прикрас та технології їх виготов-
лення.
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