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[JIABA 6

ANIMAL EXPLOITATION
DURING MESOLITHIC AND NEOLITHIC
OCCUPATIONS AT ZAMOSTJE 2 (RUSSIA):
PRELIMINARY RESULTS
AND PERSPECTIVES OF RESEARCH

Charlotte LEDUC
Louis CHAIX

SKCIUIYATALUHUA ) RUBOTHBIX
HA ME3OJIMTHYECKHX H HEOJIHTHYECKHX
[NOCEJIEHHUSAX B SBAMOCTDE 2:
[NPEABAPHTEJIbHDBIE PE3YJIBTATDI
H MNEPCITEKTHBbI HCCJIEAOBAHHA

LL. Jlearor, JI. LLle

INTRODUCTION

Since the beginning of excavations at Zamostje 2, in 1989, a very
high quantity of faunal material has been collected from this
multilayer (Mesolithic and Neolithic levels) peat-bog site. This
concerns ten thousands of mammal remains, bird bones and
hundred thousands of fish bones. Faunal remains, extremely
well preserved, are present in all archaeological levels, from Late
Mesolithic (lower level) to Middle Neolithic. A small part of this
material has been analyzed, at present time. Initial work has been
undertaken by L. Chaix, regarding part of the material from
1995-2000 excavation. This work, mostly concerning mammals
from main Mesolithic and Neolithic levels, led to deciphering
main trends in animal exploitation at Zamostje 2, specifically
about the first hunted species, i. e. elk (Alces alces) and beaver
(Castor fiber) and specific species such as dog (Chaix, 1996; 2003;
2004; 2009; 2013). A sample from recent excavation (2011) has
recently been analyzed, specifically mammal remains (Leduc,
unpublished), confirming previous trends observed by L. Chaix
(Table 1). Both authors’ main results are summarized in this
paper, leading to arise some new problematic and specific topics.

In addition to these works, the discussion will take into
account the results from other archaeozoological studies,
focusing on specific animal groups at Zamostje 2, such as fish
remains (Radu, Desse-Berset, 2012; 2013) and avifauna
(Mannermaa, 2013). Combining these archaeozoological
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data, even if mostly in preliminary state, gives us the
opportunity to discuss some specific questions dealing with
animal acquisition and exploitation modalities, focusing
on environmental and cultural constraints, during Mesolithic
and Neolithic occupations. The main purpose, in a long term
perspective, is to decipher characteristics and evolution in such
strategies between Mesolithic and Neolithic populations, in the
specific context of Neolithization, i. e. with the maintenance
of the subsistence based on hunting and fishing, in the Russian
plain, particularly in the Upper Volga region.

TAPHONOMY: GENERAL ASPECTS

The preservation of the faunal remains is exceptional, with the
presence of very fragile bones (from birds and fishes) and also
of fish scales. The bones are dark brown and the surface glossy,
allowing an examination of the smallest and discreet features,
and of all anthropic marks (fig. 1). Sometimes, blue deposits
of vivianite (iron phosphate) are noticed, typical of a long stay
in the peat.

The rate of fragmentation is low, particularly for the bones
of small mammals and birds and a lot of long bones are
complete. For the big mammals (e. g. elk) the breakage of skulls
and postcranial bones are essentially of anthropic origin,
i. e. for brain, grease or marrow extraction. In addition to such
exceptional preservation conditions, it has to be mentioned that
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Table 1. Faunal spectrum at Zamostje 2. Detailed list of species for upper Late Mesolithic layer, data from excavation area 2011,
layers 5a and 6 (Leduc) and excavation area 1995-2000, layer 8 (Chaix, 2004).

Ta6bnuua 1. GayHncTyeckmin cnekTp B 3aMmocTbe 2. [leTanbHblili CNUCOK BUAOB, A4S BEPXHEro no3gHeMe30nTUYeckoro cnos. Jax-
Hble ansa packona 2011 r., cnoun 5a n 6 (Jleatok) n packona 1995-2000 rr., cnoi 8 (Chaix, 2004).

Taxa NISP %o NISP l_\lISP 0/chISP
(Leduc, 2011) (Leduc, 2011) (Chaix, 2003) (Chaix, 2003)

Elk — Alces alces 839 60,2 548 34,3
Beaver — Castor fiber 416 29,8 825 51,7

Pine Marten — Martes martes 53 3.8 96 6
Badger — Meles meles 25 1,8 23 1,4
Canis sp. — (cf. familiaris — dog) 22 1,6 29 1,8
Brown bear — Ursus arctos 12 0,9 36 2,3
Wild boar — Sus scrofa 10 0,7 7 0,4
Reindeer — Rangifer tarandus 7 0,5 14 0,9
Otter — Lutra lutra 6 0,4 9 0,6
Fox — Vulpes vulpes 2 0,1 8 0,5

Wild cat — Felis sylvestris 2 0,1 0 0
Hedgehog — Erinaceus europaeus 0 0 1 0,1
Total Mammals 1394 100 1596 100

the whole sediment excavated in 1995-2000 and 2010-2013 has
been sieved, leading to the acquisition of most of the smallest
elements such as fishbones and giving the opportunity to work
on a very representative sample of the faunal remains discarded
into the site.

MAMMAL REMAINS

Regarding mammal remains, first analysis show that elk (Alces
alces) and beaver (Castor fiber) are largely predominant, reaching
together from 70 to 90% of the NISP. The contribution of these
two main hunted species is different from area 1995-2000
and area 2011 (table 1; fig. 2). This is mainly due to different
methodology used in both studies. Actually, in the assemblage
from excavation 2011, all faunal material has been taken into
account, i. e. including remains relative to bone tool industry
(bone tools and waste of debitage). This means that every single
mammal bone fragment, converted or not in tool or object,
wearing or not marks from debitage, manufacture (etc.), is part
of the total detailed account and considered in faunal spectrum
reconstruction. As the faunal assemblage from 2011 correspond
to the faunal remains excavated during one unique excavation
campaign (in opposition to the 1995-2000), it yielded a smaller
sample of mammal bones (2011 = 1394 NSP; 1995-2000 = 1596
NSP). The difference does not appear very important here, but
it has to be kept in mind, as mentioned above, that the bone tool
industry is excluded from the sample analyzed by L. Chaix, thus
leading to a very large underrepresentation of the total bone
assemblage from this excavation.

Bone tool industry is a very important, quantitative, part
of the animal bone material. Bone tool industry account for
at least 25% of the whole 2011 assemblage, mostly realized
from elk and beaver remains (86%). Such methodology,
i. e. quantifying such material together with other faunal
remains, allow to consider a more reliable and accurate
faunal spectrum, and lead to much faithful interpretations

regarding animal exploitation modalities, for dietary products
but also for technological purposes (regarding typological
and technological aspects, see: Lozovski, 1996; David, 1998;
Lozovski, 1999; Clemente et al., 2002; Clemente, Lozovskaya,
2011; Jlososckwmit, 2003; 2008; Jlososckmit, Jlososckas, 2010;
Lozovskaya, Lozovski, 2013; Maigrot, 2013; Treuillot, 2013;
etc.). Previous work relative to other Mesolithic groups,
characterized by abundant bone tool industry, i. e. Maglemose
culture in Denmark (9600-6650 cal BC), underlined the
importance of using such methodology (Leduc, 2010; 2013)
for global understanding of animal exploitation. This can lead
to interesting results relative to the role of the different species
in the whole economic system of the societies involved. In the
Zamostje 2 context, involving hunter-gatherers occupations
in diachrony, and in a context of environmental and cultural
modifications (e.g. use of pottery), reconstructing in details the
position and economic role of each species, in this perspective,
appears essential to us.

Taking into account all bone remains, manufactured or not
(e. g. 2011) thus led to a better representation of elk remains
among mammals. Considering these methodological aspects,
and the predominance of elk in bone tool industry at the whole
site scale, elk must be considered as the first hunted species
at Zamostje 2 in every chronological levels.

ELK (ALCES ALCES)

During Mesolithic period, first analysis show a large number
of hunted individuals: 20 elks in lower Late Mesolithic level
and 15 elks identified in the upper Late Mesolithic level (Chaix,
2009); 8 individuals identified in the 2011 assemblage (upper
Late Mesolithic level) adding further to these individuals.
Previous work suggests that adults and males were preferential
target for Mesolithic people, even if young individuals are
present (lower Late Mesolithic level in 2011 assemblage). Two
possible different hunting strategies have been proposed for
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Fig. 1. Beaver mandible showing dark and very well preserved bone surfaces with very visible cutmarks.

Puc. 1. Yentoctb 606pa ¢ TEMHON KOCTSAHOMW NMOBEPXHOCTbIO OYEHb XOPOLIEN COXPaHHOCTU, C OTYETNIMBbLIMU ClesaMu.

- Reindeer 2;8 / F:::::znr::sg
Wnlf;oar 0,5% o 7%
(]

Beaver
30%

Fur-bearing
29% mammals

Beaver
52%

Fig. 2. Faunal spectrum at Zamostje 2, for upper Late Mesolithic layer.
Left: excavation area 2011, layers 5a and 6 (Leduc) — NISP = 1394;
Right: excavation area 1995-2000, layer 8 (Chaix, 2004) — NISP = 1567.

Puc. 2. ®ayHUCTUYECKUI CrneKTp B 3aMOCTbe 2, AN BepXHero no3gHeMe30/IMTUYEeCcKoro cros.
CneBa: packon 2011 r., cnon 5a n 6 (Jleatok): obuwee 4ymcno onpeaenmMmblX ocTaTkos = 1394.

CnpaBa: packon 1995-2000 rr., cnon 8 (Chaix, 2004) (= 1567).

different Mesolithic level. Two different slaughtering peaks have
been evidenced in lower level: juvenile less than one year’s old
and adults from 3 to 4 years old, while one slaughtering age peak
concerns adult from 2 to 3 years old in upper level, showing
an increasing selective strategy. Morphologic and osteometric
data, registered on pelvis bone (area 1995-2000), indicate the
predominance of males (lower Late Mesolithic level: 11 males/4
females; upper Late Mesolithic level: 10 males/3 females),
differing from natural sex-ratio of the species and suggesting
selective hunting strategies. Search for raw material, as male
adult antlers, much used in bone tool manufacture, could be one
explanation to such specific and selective hunts. Regarding

64

seasonality evidences at Zamostje 2, elks seem to have been
slaughtered mainly during summer, autumn and winter, more
scarcely during spring.

Elk skeletal parts distribution shows different patterns
relatively to the different studies. The material from excavation
2011 show a better representation of limb bones, specifically
of foreleg bones, and of head elements (skull and teeth remains).
While elements from axial skeleton and lower extremities
(phalanges) appear to be less represented (fig. 3). Data from
other analysis (Chaix, 2009; Moubarak et al., 2014) suggest more
homogeneous distribution of anatomical elements, but still
with under-representation of axial skeleton. Such discrepancies
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Fig. 3. Elk skeleton part distribution from Zamostje 2 excavation 2011.

(NISP = 839; MNE = 211).

Puc. 3. PacnpeaeneHune KoCTel ckenerta nocs, npeacrtaB/ieHHbIX B 3aMocTbe 2, packon 2011 r.

(= 839; MMHUManNbHOE YMCNOo 3neMeHToB = 211).

can be explained by the use of diverse methodologies
in quantification of bone elements, and the nature of studied
samples (size of sample, with or without bone industry elements
etc.). An exhaustive study of elk remains is thus recommended,
with the use of detailed quantification criteria (Number
of Identified Specimen; Minimum Number of Element; Minimal
Number of Individual; Frequency of bone tool industry pieces
etc.). This should lead to more reliable interpretations relatively
to elk carcass exploitation. For instance, it might be possible
to identify some spatial disparities in discarding processes,
or specific carcass treatment such as primary butchering off-site
and/or selective transport of some skeleton portions etc.

Detailed analysis of anthropic marks (cut marks, breakage
marks, “technical” marks such as debitage and manufacture
marks) suggest that elks have been exploited for a large panel
of products, for diet purposes (meat, grease, fat, marrow) and
technical purposes (hides, teeth, bones, antlers). Exploitation
of elk for bone tool industry was particularly important
at Zamostje 2 (Lozovski, 1996; 1999; Jlososckas, 1997; David,
1998; Clemente et al., 2002; JIososckmii, 2003, 2008; Jlo-
3oBckuii, JlosoBckas, 2010; Lozovskaya, Lozovski, 2013;
Maigrot, 2013; Treuillot, 2013 etc.). Regarding material from
excavation 2011, 30% of the elk bones were involved in bone
tool manufacture. A large part of skeletal elements was used
as raw material: long bones (tibia, metapodial, radius, ulna and
more occasionally humerus and femur), flat bones (scapula, ribs
and some vertebras), some skull elements (pre-maxillar bones),
teeth and antlers.

Cutmarks from butchering activities are also very numerous
(Chaix, 2009; Moubarak et al., 2014). In 2011 material, 19,5%

of elk anatomical elements wear cutmarks. Distribution
of cutmarks show that elks were intensively disarticulated,
reducing carcasses in smaller anatomical segments, allowing
the removal of meat and the selection of raw material. Removal
of meat is clearly visible from long and longitudinal cutmarks
on fleshy bones (scapula, humerus, pelvis, femur). At the very
first step of the butchering chaine opératoire, hide should have
been removed, as suggested by long transversal cutmarks
on lower extremities (metapodials and phalanges) and skulls.
At last, long bones, but also mandibles and phalanges where
broken for marrow extraction. Marrow should also have been
extracted from bones used as raw material, during debitage
process.

In the early Holocene, elk (Alces alces) was widely distributed
in Western, Central and Eastern Europe. In the Preboreal,
it slowly vanished from the southwestern parts of Europe, leading
to its extinction in France and, later, in England, and during the
Atlantic period, in Denmark (Aaris-Serensen, 1980; Schmolcke,
Zachos, 2005). This is mostly due to environmental changes,
leading to the reduction of suitable habitat for elk population —
i. e. boreal and mixed deciduous forests, bog areas, in temperate
and subarctic climates — as well as hunting pressure, during
Boreal and Atlantic period. At that time, population densities
apparently decreased in the rest of Central Europe (Schmolcke,
Zachos, 2005) but the species was and still is present in North-
Eastern Europe, specifically in Russia. Elk is thus scarcely
represented in Mesolithic assemblage from France, specifically
from southern parts of the country (Bridault, 1992), while the
species is often well represented, specifically during Preboreal
and Boreal chronozone, in Mesolithic Scandinavian sites
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Fig. 4. Beaver skeleton part and cutmarks distribution (Zamostje 2, excavation 2011; Chaix, 2004).

Puc. 4. PacnpegeneHune npeactaBieHHbIX YacTen ckeneta 606pa v nopesos (3amMocTtbe 2, packon 2011 r.; Chaix, 2004).

(Mohl, 1978; Aaris-Sorensen, 1980; Moller-Hansen, 2003;
Mpller Hansen et al., 2004; Leduc, 2014) and is predominant
in archaeological faunal spectrum from Mesolithic and
Neolithic sites in Russia OKumun, 1995; Zhilin, 2002; Kirillova,
2002; Sablin, Syromyatnikova, 2009; Chaix 2009).

At Zamostje 2, during Mesolithic and Neolithic period,
the environment of the site was particularly suitable for elk.
During Mesolithic occupations, the site was located at the edge
of a large lake, with shallow water, reed and grassy marshes,
progressively becoming overgrown with alder forests in Early
Neolithic (Ershova, 2013; cM. Takxe enasy 2). Elk populations
should have been quite important in the region, spending a lot
of time feeding with aquatic plants from the near shallow water.
The predominance of such species in faunal spectrum from
Zamostje 2 thus shows a very good adaptability of Mesolithic
and Neolithic societies to local and very abundant resource.
Elk is the first hunted species, exploited for a large quantity
of products, with very standardized modalities and for these
reasons, is indisputably a key-species in the techno-economic
system at Zamostje 2, for Mesolithic and Neolithic people. Its
symbolic role is also evident, as suggested by diverse production
bearing the effigy of elk head such as bone or antler objects and
sculpture (Lozovski, 1996; 1999, etc.).

These first results have to be confirmed at the scale of the
whole site. A detailed examination of all elk remains, respectively
to all different chronological levels, should allow to get more
accurate vision of acquisition and exploitation strategies
of such very important resource. The exact position of elk
in subsistence economy has to be reconstruct with accuracy,
in order to emphasize (or not) variations in hunting strategies,
exploitation modalities from Late Mesolithic to Neolithic level,
maybe relative to environment or cultural changes.

BEAVER (CASTOR FIBER)

Beaver is in second position in the Zamostje 2 general faunal
spectrum. As mentioned for elk, the beaver should have been
very abundant in the area of the site, at the edge of the lake.
The species hunted at Zamostje 2 show relatively small size,
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according to osteometric data (Chaix, 2004) and in comparison
to European populations (Freye, 1978) and could be attributed
to the sub-species C.f. vistulanus, nowadays living in the
Vistula basin and Poland. First analysis of hunting strategies
show two main slaughtering ages, just as well in Mesolithic
as in Neolithic levels, with animals hunted from 6 months
to 2 years old, and animals hunted from 7 to 15 years old.
Such distribution is also known from other Mesolithic sites
in Russia (Djoshkin, Safonow, 1972). It has to be noted that
such distribution is close to the natural distribution observed
for recent Russian beaver population during summer (Freye
1978). This could thus suggest that beavers were not selectively
hunted, and maybe hunted during summer, as it has been
proposed in Neolithic sites from Northwestern Russia (Sablin
& Syromyatnikova, 2009).

Regarding beaver exploitation, at Zamostje 2, beaver
mandibles are all manufactured, transformed in tools
interpreted as burins (Clemente Conte et al., 2002; Clemente
Conte, Lozovskaya, 2011; JlosoBckas, JlosoBckuit, 2015).
These tools are very abundant (more than 2000 specimens).
According to recent work on faunal remains from excavation
2011, mandible appears to be the main represented anatomical
part in the beaver assemblage, by far. These elements are
clearly over-represented (fig. 4): 51 individuals identified from
mandibles (51 left and 24 right complete mandibles) to only
12 individuals represented by post-cranial elements (MNI).
The study of all beaver remains, collected at Zamostje 2,
in different excavations area and stratigraphic levels has
to be completed, in order to confirm this phenomenon,
excluding biases due to studied samples. Such gap between
mandibles and other skeletal part distribution arise questions
relative to the acquisition of such specific elements, for making
tools, and the acquisition of beaver themselves. Hypothesis
of circulation of such tools, from and toward off-site (other
connected sites or contemporaneous settlements sites?)
might be discussed. Such use of beaver mandibles is known
from other contemporaneous sites from Volga-Oka area,
where beaver is sometimes the first species in the faunal
spectrum (e. g. Minino 2, Copoxus, 2013). Reconstruction
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Fig. 5. Carnivores spectrum at Zamostje 2 for Upper Late Mesolithic layer.
Left: excavation area 2011, layers 5a and 6 (Leduc) — NISP = 122;
Right: excavation area 1995-2000, layer 8 (Chaix, 2004) — NISP = 201.

Puc. 5. CnekTp XMWHNKOB B 3aMOCTbe 2 ANs BEPXHEro CNos NO34Hero MesonuTa.

CneBa: packon 2011 r., cnou 5a n 6 (Jlegiok) (= 122).

Cnpaa: packon 1995-2000 rr., cnoit 8 (Chaix, 2004) (= 201).

of slaughtering ages and sex-ratio, from mandibles (teeth
eruption and wear patterns) but also from other anatomical
part (epiphysis fusion stages; osteometry) has to be performed
in order to evidence some possible specific behavior regarding
selection of beaver, for dietary products exploitation and/
or removal of mandibles for tools. Examination of complete
series of beaver remains would also allow to document
other purposes in exploitation, such as fur removal, meat
consumption etc. Previous work (Chaix, 2004) evidenced a lot
of cutmarks on beaver anatomical parts, referring to skinning,
disarticulation and meat removal (fig. 4).

CARNIVORES

Carnivores, and particularly fur-bearing mammals are
numerous at Zamostje 2, reaching from 9 to 11% of the
faunal remains identified to species in both assemblages from
excavation 2011 and 1995-2000 (fig. 2). At that time, and
specifically regarding Upper Late Mesolithic layer, 9 species
have been identified: brown bear (Ursus arctos), badger (Meles
meles), wolf (Canis lupus), dog (Canis familiaris), fox (Vulpes
vulpes), polecat (Mustela putorius), otter (Lutra lutra), pine
marten (Martes martes). Wild cat (Felis sylvestris), has been
identified from two teeth remains from excavation 2011.
In both Mesolithic assemblages, i. e. 1995-2000 and 2011, pine
marten is the first carnivore represented, dominating the fur-
bearing species (fig. 5). Brown bear, badger and dog remains
are then represented in similar proportions, from 10 to 20%
of the carnivore remains. Mustelids bones are often complete
(fig. 6) and wearing a lot of cutmarks referring to fur removal:
on ventral side of mandibles and distal extremities of long
bones. Cutmarks from defleshing also exist, evidencing the
consumption of meat from carnivores. Some canines also have
been transformed into pendants.

The exploitation of fur-bearing mammals appears quite
important at Zamostje 2 and may have increase from
Mesolithic to Neolithic period. At this step of the research,

such data is not available, i. e. complete carnivore assemblages
chronologically distinct. But this is one question to decipher
in the future research. Indeed, the relationship between
carnivore rates in faunal spectrum and environment (in terms
of exploited biotopes) could be significant. For instance, later
Early Neolithic sites from Northwestern Russia always give
a high representation of fur-bearing carnivores (marten,
polecat, otter, wolf and brown bear) reaching from 12%
to 31% of the mammal remains (Sablin, Syromyatnikova,
2009). Among these species, the pine marten is often very
well represented (around 20% of the mammals). It is also
the case in contemporaneous Mesolithic peat-bog sites from
Volga-Oka area (Zhilin, 2002). In Middle Neolithic sites, the
proportion of carnivores is still very important, sometimes
reaching very high value such at Naumovo layer B (39,1%)
and Usvyaty B (41%). In these sites, established in very
different environment than Zamostje 2, with higher forest
ressources, the proportion of brown bear is getting very
important (respectively 10,4 and 14,1% of the mammal
remains), while the pine marten is still the main hunted
carnivore, with respectively in both sites 28,7% and 17,8%
of the mammal bones. The exploitation of these two species,
pine marten and brown bear, of course does not imply same
hunting and exploitation strategies as we are dealing with the
smallest (50 cm long and 1,5 kg) and the biggest (250 kg) fur-
bearing carnivores.

Carnivore contribution and the way they were exploited
at Zamostje 2 might have change from first Mesolithic
occupations to those attributed to different Neolithic period
and is consequently a topic for future research.

Dog is the only domesticated species identified
at Zamostje 2, in Mesolithic or Neolithic layers. A recent
publication concerning dog remains from excavation
1995-2000 underlined interesting aspects (Chaix, 2013).
During Mesolithic, several individuals are present (3 in the
lower level and 7 in the upper level). Two individuals only
have been identified in Neolithic level. Mesolithic dogs
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5cm

Fig. 6. Complete long bones from mustelidae at Zamostje 2 (picture L. Chaix).

Puc. 6. Llenble TpybuyaTble KOCTU KyHbUX B 3aMocTbe 2 (¢oTo J1. We).

seems to be strong animals, probably males, with marked
muscular prints and a clear frontal stop, as observed from
Palaeolithic dogs from various European areas (Benecke,
1987; Sablin, Khlopachev, 2002; Germonpré et al., 2009).
These dogs show large size, near the zone of variation
of the wolf females. On the contrary, Neolithic dogs seem
to be more slender, as other contemporaneous Neolithic
dogs. Most of the Zamostje 2 dogs are adults and some
of their bones wear cutmarks. These marks are found
on skulls, mandibles, phalanges, mostly referring to fur
removal but also to meat removal.
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OTHER UNGULATES

In addition to elk, other ungulates are present at Zamostje 2,
but in very small proportions. This concerns two species:
wild boar (Sus scrofa) and reindeer (Rangifer tarandus).
Regarding other European Mesolithic and Neolithic
contexts, the absence of some taxa, at Zamostje 2, can
be noted, such as aurochs (Bos primigenius), red deer
(Cervus elaphus) or roe deer (Capreolus capreolus). Such
absences can be due to specific environmental parameters,
or specific biotopes exploitation by Zamostje 2 people,
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preferring lacustrine biotopes to forest biotopes and can
be a characteristic of peat-bog sites from Volga-Oka area,
as other contemporaneous sites also show very low rates
or absence of these taxa (Zhilin, 2002).

BIRDS AND FISHES

In this section, we just address main results from previous
and on-going colleague’s research, as these results arise
some interesting topics regarding animal and environment
exploitation at Zamostje 2. In the actual state of research, birds
are not very numerous in the faunal spectrum, regarding other
taxa. Preliminary research (Mannermaa, 2013) shows a change
in fowling strategies from Mesolithic to Neolithic period.
Mesolithic people exploited preferentially aquatic environment,
hunting mostly Anatidae. On the contrary, Neolithic people
went fowling in forests, as shown by the increase of capercaillie
(Tetrao urogallus), in the birds spectrum (Mannermaa, 2013).
At present, a sample of bird assemblage have been analyzed
but bird bones are very abundant in various layers. On-going
research on bird exploitation is thus very promising and
should give some very interesting data regarding environment
exploitation and modification from Mesolithic to Neolithic.
Bird bones are often numerous in early Mesolithic contexts
from the area. Many sites dated to this period, in the upper
Volga area yielded bird bones, attributed to a very high
number of species. More than thirty species were identified
at Ivanovskoye 7 (layer IV), a peat-bog site located 150 km

to the North-east of Moscow, with a predominance of waterfowl
species (67,3% of the NISP; NISP = 921), mostly ducks
(Karhu, 2002; Zhilin, Kahru, 2002). Such a predominance
of aquatic birds is also very clear from Stanovoye 4 (layer III),
in the Podozerskoye peat bog complex, 50 km South-East
of Ivanovskoye 7, where 24 identified species (NISP ca. 500) have
been identified (Zhilin, Kahru, 2002). Such assemblages, as the
one from Zamostje 2 Mesolithic and Neolithic layers, reflect
fowling in the immediate surroundings of occupation areas,
i. e. in the lake side or on water. As highlighted at Zamostje 2,
such Mesolithic layers yielded a very few bones from capercaillie
(Tetrao urogallus), suggesting that fowling in forest was not very
common during (Early?) Mesolithic times.

Finally, fish bones are extremely abundant at Zamostje 2.
Considering the number of specimen (NSP), they are largely
predominant in the faunal assemblage. The proportion of fish
remains (bones, scales) have been estimated for the upper Late
Mesolithic level (excavation 1995-2000), reaching 62% of the
total faunal remains (Chaix, 2004) and possibly more according
to sieved samples (fig. 7). Diverse systematic sampling, using
stratigraphic profiles (25 cm x 25 c¢cm columns) led to the
identification of 14361 fish bones, distributed in at least
11 species (Radu, Desse-Berset, 2012; 2013). Pike (Esox
lucius), perch (Perca fluviatilis) and cyprinids are predominant,
as observed in other Mesolithic peat-bog sites from the area
(Zhilin, 2002). Fish bones analysis suggest different fishing
methods at Zamostje 2, during the Mesolithic period (from
boat, using nets, fish traps, fish hooks... Lozovski et al., 2013a,

Fig. 7. Distribution of fish, bird and mammal bones in sieved sample from square B12, Mesolithic and Neolithic layers.

Puc. 7. PacnpeneneHue kocten pbi6, NTUL M MIEKONUTAIOLWNX B MPpOMbIBKe KBagpaTa B12 (packon 1995-2000 rr.), Me30anTm-

YECKNE U HEONUTUYECKNE CNON.
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b; Gyria et al., 2013), occurring in springtime, while harpooning
pike seems to predominate in Neolithic period, also during
springtime. It is thus very important to keep in mind that people
living at Zamostje 2, and other contemporaneous peat-bog sites
(Sychevskaya, 2002) are above all fishers, and not only hunter-
gatherers. Considering the fish remains, and all the associated
material culture (fishnets, fishing weapons, fishtraps...), fishing
must have been a very important activity at Zamostje 2, during
Mesolithic and Neolithic period.

CONCLUSIONS:
PERSPECTIVES OF RESEARCH

First results exposed here regarding this exceptional material
offers various research problematic to explore. First, one main
topic is to evidence (or not?) possible variations in animal
resource exploitation, according to stratigraphic level,
i. e. to chronological occupations layers, from Mesolithic
different levels to those attributed to Neolithic period.
At Zamostje 2, both Mesolithic and Neolithic subsistence
economy rely on hunting, fishing and gathering, as no domestic
animals (except dog) have been identified. It is also the case
in other Early Neolithic sites from other regions in Russia
(Sablin, Syromyatnikova, 2009) and margins, such in Eastern
Baltic region, where the earliest (ca 5900 cal BC) domestic
bone finds are bovine tooth pendants found in graves as part
of funerary goods and then not clearly evidencing cattle-
breeding (Kriiska, 2009). The detailed reconstruction of faunal
spectrum has thus to be performed as differences can exist
in acquisition strategies involved, maybe marking differences
in environment exploitation modalities due to cultural change
(e. g. introduction of pottery).

In this perspective, the characterization of the exploited
biotopes, for each period, is a key aspect. Since Mesolithic,
exploitation of aquatic biotopes is predominant, as suggested
by faunal spectrum: elk (a large ungulate deeply depending
on aquatic environment), beaver and fish. This could refer
to on-site exploitation, on the lakeside. However, the trend
observed in bird exploitation (Mannermaa, 2013), suggesting
a change in the exploited biotope, from Mesolithic to Neolithic,
increasing fowling in forests, has to be confirmed and maybe
confronted with other data. For instance, it could be interesting
to examine all the pine marten (Martes martes) remains, as this
taxon is strongly connected to forest environment, in order
to precise its position in the different faunal spectrum.

Finally, detailed examination of elk and beaver remains,
the two mammals largely predominant at Zamostje 2, has
to be achieved. These two species are also the significantly
main species hunted from other Mesolithic and Neolithic peat-
bog sites from Central Russia (OKwmmn, 1995; Zhilin, 2002;
Kirillova, 2002; Sablin, Syromyatnikova, 2009), as from Early
Mesolithic sites in the Eastern Baltic area (Kriiska, 2009).
For instance, in Neolithic sites from Northwestern Russia
(Serteya VIII, Serteya X, Rudnya Serteya), i. e. from later period
than Zamostje 2 occupations, elk is still the first hunted species,
from 41 to 64% of the mammal remains. Hunting strategies
in such context also show selective hunts towards adults
(78,5% of the individuals from Early Neolithic sites, cf. Sablin,
Syromyatnikova, 2009).

This highlights the importance of these species in the
techno-economic system in Early Holocene societies from
this area. The complete analysis of elk and beaver bones has
to be focused on the reconstruction of hunting strategies (age
and sex attribution) and exploitation strategies (body part
representation, distribution of cutmarks, contribution in bone
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tool industry etc.). Such analyses would undoubtedly led
to get important information regarding occupation modalities
at Zamostje 2, giving results in terms of function of the site,
nature of occupations, seasonality etc. The restitution of carcass
integrity, concerning elk, would allow to discuss about hunting
episodes, close or far from the site, through selective transport.
Regarding beaver, if the species was abundant in the site
environment, close to occupations, the over-representation
of tools made from mandibles, arise some questions related
to cycle occupations and circulation of artefacts between sites.

To conclude, these preliminary scattered works and results,
lead to highlight the huge potential of the Zamostje 2 site,
considering the exploitation of animal resources at the crucial
transition between Mesolithic and Neolithic periods in Russia.
Further archaeozoological analysis, relying on exhaustive
assemblage, detailed quantification of remains and focusing
on specific aspects, such as hunting strategies, exploitation
modalities, seasonality etc. should allow the reconstruction
of key aspects of socio/techno-economic systems of these
hunters-fishers-gatherers societies.
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