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Institute for the History of Material Culture of the Russian Academy of ScieRatersburg, Russia

Sergiev Posad State History and Art Museum-Preserve, Sergiev Posad, Russia

on May 28, 1968. His interest in the Late Stone AgéMF CSIC (Spain) he studied the remains of Ysh-traps, Ysh-

archeology (Mesolithic, Neolithic) was formed during fence and rich cultural layer of Mesolithic-Neolithic time. First
the school years due to the participation in excavations of suainderwater excavations were conducted in collaboration with
sites as Maslovo bog 5, Volosovo 1, Chernaya 1, etc. In 198&lleagues from the State Hermitage museum. jis scientiYc
1989 he excavated Sakhtysh and Ivanovo bog sites with Dmifpgoject was devoted to the study of complex hunter-gatherer
A. Kraynov; also he himself was excavated the Yrst Mesolitriad Ysher economy, with a particular focus on Yshing activities.
site Sakhtysh IX. His interests also included the lithic technology during the

In 1989 Vladimir found the site Zamostje 2 during test excaMesolithic and Early Neolithic in Volga-Oka region, production

vation survey of the banks of the Dubna River. He devoted hand functions of di¢erent types of tools, the processes-of ce
entire life to researches of this unique Stone Age site. In 1988amics distribution during the transition from the Mesolithic
1991 he excavated 134 sg. m of the site along the artiYcial chamthe Early Neolithic, and chronology of di¢erent cultural pro-
nel of the modern Dubna River. In 1995-2000 Vladimir anccesses occurred in Middle and Late Stone Age. jis conference
Olga Lozovskaya conducted detailed investigations of 20 squasea continuation of the series initiated by Vladimir Lozovski.

Vladimir (Mikhailovich) Lozovski was borin Moscow  meters on the site. In 2010-2013, together with colleagues from
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Sergiev Posad State History and Art Museum-Preserve, Sergiev Posad, Russia

ore than 20 years archaeologist Vladimir Lozovskto Vladimir Lozovski Museum funds were replenished with tens
M worked as a researcher in the Sergiev Posad State Hig thousands of new unique artefacts from the site Zamostje 2 —

torical and Art Museum-Preserve and made a-fun the richest material of the ancient history in the region, creating
damental contribution to the study and promotion of the an one of the most representative collections and expositions of the
cient history of the region and archaeological science. “anksMoscow region.
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Sergiev Posad State History and Art Museum-Preserve, Sergiev Posad, Russia

ubna Marshland in the Upper Volga Lowland) had beerlithic layers, whereas in the Early Neolithic its input in ancient
pulated since around 7th mill cal BC. "ree main cukkur economy might slightly decrease. Stationary Sshing structures
al layers — two belonging to the Late Mesolithic and one to thfleund in the upper Mesolithic and Early Neolithic layers were
Early Neolithic — were formed in several di™erent paleolantbcated in a coastal zone of the settlement.
scape and paleoecological conditions. Water level and the loca At the same time, butchering of hunting prey occurred also
tion of the coastal edge, change in species composition and si|ge on-site. “is may indicate the practice of elk hunting in-wa
of §sh, various stages of vegetation development were one of tiee. “e beaver and the water-swamp avifauna are also associat
main factors. “e main changes in the economy, in our opin ed with lacustrine landscape. “us, we might suggest existence
ion, relate only to the methods of Sshing (active — passive, $sif a complex hunting and 3shing strategy in a wetland ecologi
screens — Ssh traps with Ssh fence, di™erent types of bartwed system.

gre d a large paleolake at the place of the site Zamostjeints?). Elk and beaver hunting did not change in the Meso
0
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real chronozone (Nilsson, 1967). Due to climatic changes and

water level uctuations, there was considerable variation in the
e bog Ronneholms Mosse forms a part of the northwest rate and extent of lling. e lling was not restricted to the
erly arm of the lake Ringsjon of central Scania, southernmoshallow waters just beyond the former rm shores: organic litter
part of Sweden. e whole bog complex including the bog also accumulated in certain parts of the lake, creating islands
Agertds Mosse actually constitutes a single bog with its totaf various sizes, which could be used by humans. Until the mid
area of 12 krh It indicates the extent of a prehistoric lake thatdle of the Early Atlantic chronozone the lake was very attractive
was later lled by organic sediment, ultimately becoming transfor hunting, shing and gathering.
formed into a raised bog. e lake was shallow, which resulted In the early 1960s peat cutting was intensi ed in bog-Ron
in a successive lling up with organic material that started dur neholms Mosse. e area was originally covered by a 4 m thick
ing the Preboreal chronozone and nished during the Subbopeat layer from a raised bog (Nilsson, 1935). e exploitation

Fig.1. $ VPDOO FDPS ZLWK D ¢UH SODFH
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in all parts of the bog has reached the layers formed during tlsites normally constitute a thin layer of nds, c. 0,5-30 m
lling in of the lake. e exploited area of the bog is nowadays in size. In the centre of the concentrations there are frequently
c. 1.4 km. indications of a replace. O en a platform, made of sand and
e method for cutting peat comprises thin layers of 10-15 mm some gravel, can be discovered in the concentration.
milled each time, about ten times every season. e surface of the e nds are o en sparse consisting of a mixture of worked
exploited area varies due to di erences in cutting intensity ard varints, hazelnut shells, stones, bones, pine torches, and charcoal.
iation in the layers, exampling di erent time horizons. ese small sites have been found all over the peat production
From an archaeological perspective the method is excellerld, which indicates that this type of small site existed across
because it is possible to obtain an overview of the at cuttinghe whole territory of the ancient lake.
surface, and the sites can be detected before too much damagee discovery of such a large number of sites was a major
has been done. e bog has been surveyed annually and hursurprise. e majority of the small sites were found in a 10—
dreds of stray nds and small sites have been found and excavad cm thick layer of ne detritus gyttja and in the transition
ed. Somewhat larger sites have also been found along old shacethe layer of reed peat above. ey are not situated on any nat
lines on former peat islands in the central part of the bog, andral elevations in the layer of gyttja. Neither is there any indica
some of these have been excavated. e sites are dated by nibn of structures to raise the height of the surface at the sites
material combined with radiometric analysis to the period fromand make the habitation area drier. Since ne detritus gyttja
the late Maglemose Culture to the late Kongemose Culture. is deposited in relatively deep water, there must have been pe
e stray nds of bone artefacts, as well as int and stone riods of low water in the ancient lake basin during the time the
tools discovered in the gyttja and peat layers are remains-of skites were occupied. e situation could be explained in terms
ing and hunting activities in the open and overgrowing ancienof a very short period of local low water, which is hard to-iden
lake. ey have been dumped, lost or deliberately depositedify in a large shallow basin with a at bottom. At the time of the
in open water and on the marshy peat islands in the lake. Moahnual high water level in Lake Ringsjon the shallow western
numerous nds of bone tools are the distal ends of leisters. Arpart was probably ooded, providing conditions for extremely
other group of bone tools are the slotted points. rich wildlife, with good shing possibilities. When the water
level rose again, a er the low water period, the sites were not
much a ected by wave action.
e small sites can preliminarily be divided into three types:
When peat cutting has reached the lower gyttja layers in sonseampsites, torch sites, and production sites (Hammarstrand
parts of the bog, many small sites have been found and a la@ehman, Sjostrom, 2009). Small sites with a distinct layer con
number of them have been excavated. e remains on theseaining nds, including both organic and minerogenic remains,

Fig.2. $ VPDOO FDPS ZLWK ¢(UH SODFH ZLWK WRUFKHV
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or with hearths, were de ned as short campsites (g. 1). e goose. Surprisingly enough, sh bones are rather few, with

sites varied both in size and quantity of nds. e largest nd pike as the most common, followed by perch, while eel is rep

concentration measured 2x1,5 m, and the smallest one was ondsented by just a single nd (Magnell, 2010).

0,2 m in diameter. e most frequent nds were worked int,

small stones and torches. Sometimes animal bones and hazelnut

shells were also discovered. e hearth structures normally-con

sisted of a thin layer of sand, occasionally with small stones. Fire Hammarstrand Dehman K., Sjostrom A. 2009 Mesolitiska

might have been lit, not mainly for heating or food preparationamningar i Ronneholms mosse // Arkeologisk forundersokn

but in order to produce smoke as wetland like the shallow lakeg 2008. Hassle 32: 18, Stehag socken, Eslévs kommun, Skane

must have been an extremely suitable area for mosquitoes. Rapporter fran Institutionen for arkeologi och antikens historia.
e second type of small camp sites are the torch sites that varLunds universitet 2. Lund: Institutionen fér arkeologi och antik

ied, from a few decimetres to slightly more than 1 m in diameteens historia. 2009.

(g.2). ese sites could also some stones, gravel and some ints. Larsson L. 1983 Agerdd V. An Atlantic Bog Site in Central

None of the ints at the torch sites had been a ected by re. Scania // Acta Archaeologica Lundensia. Series in 8°, No. 12.
e third type of small sites is the production sites, with Lund: Institutionen for arkeologi, 1983.

no signs of hearths, where the primarily use was for fabrication Larsson L., Sjéstrém A. 2011 Bog sites and wetland- settle

and repair of tools, and generally not as campsites. Only a fement during the Mesolithic: Research from a bog in central Sca

production sites have been found in the bog, and these measumi@, Southern Sweden // Archéologisches Korrespondenzblatt.

up to 2 m in diameter. At these sites, production of microblade2011, He 4. P. 457-472.

and microliths, for example, took place (Hammarstrand De Larsson L., Sjostrom A. 2013 Mesolithic research in the

hman, Sjostrom, 2009). central part of Scania, southern Sweden // Johanson K, Torv
e remains represent the central activities of the occupa M. (eds). Man, his time, artefacts, and places. Collection of ar

tions, which were mainly focused around a hearth. e limit ticles dedicated to Richard Indreko. Muinasaja Teadus, 19. Uni

ed distribution of the nds shows that they were all occupiedsersity of Tartu, Institute of History and Archarology. Tartu.

for a very short period, maybe only for hours or for a singld>. 487-513.

night. No wooden posts were discovered at the small cam res, Magnell O. 2010 Djurben frdn Ro6nneholms mosse

so probably no solid structures were made for weather proted Sjostrom A. Hammarstrand Drehman. 2010. P. 76-81.

tion, as at the somewhat larger sites in the bog. Nilsson T. 1935 Die pollenanalytische Zonengliederung der
A very limited set of tools has been found at the small sitespat- und postglazialen Bildungen Schonens. Geologiska Fére

Apart from blades that were used as knives, mainly microningens i Stockholm Forhandlingar. 57/3. Stockholm 1935.

blades and microliths have been discovered. e int material P. 385-562.

is dominated by relatively small pieces of waste. Some of the Pollenanalytische Datierung mesolithischer Siedlungen

small pieces of int and bone that were found in the sandm Randgebiet des Agerdds Mosse im mittleren Schonen //Acta

hearths could originate from sandy culture layers at neighUniversitatis Lundensis. Sectio 2, 16. Lund, 1967.

bouring large sites on land, where the sand had been taken.Sjostrém A., Hammartstrand Dehman K. 2010 Mesolitiska

Also, no large bones have been excavated. However, brol@mningar i Ronneholms mosse // Arkeologisk férundersékn

bear, aurochs, elk, reed deer and wild boar are representéuly 2009. Hassle, 32:18. Stehag socken, Eslévs kommun, Skane.

the last of which predominates. Bones from smaller mammal&apporter fran Institutionen for arkeologi och antikens historia,

such as fox and badger, are present, as well as bones froumds universitet 3. Lund: Institutionen for arkeologi och antik

a small number of birds, like great crested grebe and breens historia. 2010.
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Department of Archaeology and Ancient History, Lund University, Lund, Sweden

nologies, labour control and tribal warfare (Ames, 1981; Bur

ley, 1980; Fitzhugh, 2003; Kelly, 2013; Rowley-Conwy, Zvelebil,

1989; Schalk, 1981; Testart, 1982). ese type of ideas have ena
In the last few decades arguments have been put forward thaed the possibility to view foraging societies not only in terms
support and idea that sedentism can evolve separately froof egalitarian and mobile, but also as hierarchal, complex and
agriculture if the right requirements are met, e.g. populationsedentary (Murdock, 1968; Price, Brown, 1985; Rowley-Conwy,
pressure, temporal and spatial resource abundance and varialdib83), which are attributes that have also been connected to the
ity, developed storage systems, access to mass harvesting tegploitation of aquatic resources (Ames, 1994).

Fig. 1. Map of sites/areas mentioned in the text.
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amounts of sh caught at Norje Sunnansund (Boethius, 2018c)
in connection to evidence that people were also able to ferment
sh as a means of conservation to facilitate long term and large
While sh have long been considered as a major diet sourcale storing (Boethius, 2016).
in Late Mesolithic Scandinavian contexts (Rowley-Conwy,
1983) — o en due to the discovery of well-preserved shell
middens and cultural layers with abundant sh bone material
(Engho, 1987; 1989; 1991; 1994; 2011) — the above men
tioned di culties have resulted in sh being not forgotten,
but empirically invisible in discussions of diet and subsistenc8edentary cultures with increasing population are prone-to af
in older periods, e.g. the Early and Middle Mesolithic periodect the ecosystem in the area around the settlements. On land
(Boethius, 2018a). e last few years, and from a Scandinathis is hinted at by the lack of / temporal diminishing numbers
vian perspective, assumptions regarding a limited importancef the largest ungulates with the slowest reproduction rates
of sh in Early Holocene subsistence have been questionethurochs and elk) in coastal areas (Magnell, 2017: g. 7.2-7.3),
Several new studies have shown an increasingly strong eve. where the largest sedentary settlements were presumable
dence for mass exploitation during the Early Holocene, ndbcated. A large dietary dependency on aquatic resources can
least through the discovery of the Early Mesolithic site- Noralso have a ected the aquatic systems, due to the large amounts
je Sunnansund, located on the south east coast of Swedefhresources being extracted. e human e ect on aquatic-eco
in which large amounts of sh bones were recovered (Boethisystems is indeed seen in archaeological contexts from around
us, 2017; Kjallquist et al., 2016). Furthermore, the reanalysize world (Braje, Rick, 2011: and articles therein; Erlandson and
of the bone material from the Early-Middle Mesolithic siteRick, 2008; Pitcher, 2001; Rick and Erlandson, 2008: and articles
Huseby Klev on the Swedish west coast (Boethius, 2018b), therein).
circumstantial evidence from the island of Gotland in the Bal In Scandinavian contexts this phenomenon has so far not
tic Sea (Boethius et al., 2017) and the discovery of Late Mdggen thoroughly analysed and thus received limited attention.
lemose large scale stationary sh traps at the now submergétbwever, one possible over exploitation of aquatic resourc
site Havang on the south east coast of Sweden (Hansson etes.,is seen on the west coast of Scandinavia during the initial
2016; Nilsson et al., 2018; Grol3 et al. 2018), all highlight titéolocene. Zooarchaeological analysis on the bone material
importance of aquatic resources. from Huseby Klev suggest a temporal diminishing of aquatic
These new evidences suggest that fish did make up a largpammals (whales and seals), corresponding with a temporal
part of the diet from at least the Early Mesolithic in southerrincrease in sh (Boethius, 2018b). is observed pattern is re
Scandinavia, and that the fishing and storing techniques wetated to large numbers of humans living in the area, as suggested
highly effective, elaborate and stationary. Indeed a temporaly very high numbers of settlements in the area (Schmitt et al.,
decrease in isotopic niche width is also detectable from tH2006) and a shi in settlement location from the earliest settle
Early to the Middle Mesolithic period, which could suggesments being located in narrow straits to later settlements being
a general homogenization of subsistence strategies, 4.e. Iocated in bays (Kindgren, 1995), which correspond with ex
creasing fish dependency in southern Scandinavia (Boethiydoitation patters where whales are optimally hunted in narrow
and Ahlstrom, Submitted). A general increase in fish dependstraits (Boethius, 2018b).
ency can also, under certain circumstances, be related to how e authors call for a reinforced interest in locating wet
territoriality emerges among foragers (Kelly, 2013; Nilssotand sites along former coastlines, rivers and lakes, with well-
et al. 2018; Grol3, 2018). A general pattern is under these cpreserved Early Mesolithic organic remains. Here todays sub
cumstances possibly as societies with higher mobility ratesiyerged Early Holocene seascapes, such as the aforementioned
living in areas where other groups of people start to settlerea outside of Blekinge and Scania, are of utmost importance.
will be forced to avoid the more settled areas, populated withransdisciplinary e orts which combine paleoecology, fand
more sedentary and fish reliant foragers, or risk physicacape archaeology, zooarchaeology and aquatic ecology are
confrontation with the more numerous settled groups. Thisneeded, and would result in new ways of perceiving the Early
over time, will result in increasing mobility ‘costs’ as the mosHolocene landscapes and its biocultural history.
favourable spots in the landscape will be out of reach, result
ing in larger detours through the landscape to reach other
extraction spots. Territoriality can thereby be linked te de
creasing mobility and increasing fish dependency (Boethius, Ames K. M. 1981 e evolution of social ranking on the
2018a). Northwest Coast of North America // American Antiqui§6.
While discussing mobility it is also important to separateP. 789—-805.
between logistical and residential mobility (Binford, 1980), al Ames K. M. 1994 e Northwest Coast: Complex hunter-
though di cult to study in archaeological contexts the ability gatherers, ecology, and social evolution // Annual Review
to distinguish between them is highly important. Indicationsof Anthropology 23. P 209-229.
of a limited residential mobility is hinted at, through the-sta  Binford L. R. 2001 Constructing frames of reference: an an
ble isotope signals fC and *N) from all available Early and alytical method for archaeological theory building using eth
Middle Mesolithic south Scandinavian human remains as thegographic and environmental data seerkeley: University
show no respectively very limited overlap in their diet isotop@f California Press.
signals, indicating limited coast to inland mobility (Boethius, Boethius A. 2016. Something rotten in Scandinavia: e
Ahlstréom, Submitted). A limited residential mobility is also world's earliest evidence of fermentation // Journal of Archaeo
suggested at e.g. Norje Sunnansund, where the hunting strategical Science, 66. P. 169—-180.
gies and animal exploitation patters seems to have been adaptedoethius A. 2017 Signals of sedentism: Faunal exploitation
to a sedentary lifestyle (Boethius, 2017). Limited residenti@s evidence of a delayed-return economy at Norje Sunnansund,
mobility can also be discussed in terms of increasing relian@n Early Mesolithic site in south-eastern Sweden // Quaternary
on stationary sh traps (Nilsson et al., 2018) and on very larg8cience Reviews, 162. P. 145-168.
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but during the Middle and Late Mesolithic in Western varhelleren. is indicates a timeframe of 7000—-6000 cal BC,
Norway (ca. 8000—4000 cal BC), shing made an imsimilar to shhooks of the Viste type. ey were probably-at
portant contribution to subsistence. e large majority of the tached to a line along with hooks and used (similar to spoon
residential settlements are open-air sites, situated at the outeaits) for attracting sh.
coast, close to the shore, near good shing grounds. At some Gorge®f bone were also part of the Mesolithic shing-gear.
of them — with favorable conditions for preservation of organicey measure 5,3-5,9 cm in length and have pointed ends and
materials — sh bones from a variety of species are found. ground surfaces. Gorges have been found both in Skipshelleren
Zooarchaeological analyses are available from seven sitewl Saevarhelleren, indicating a relatively broad range of dates:
(g. 1). ese are two open-air sites: Kotedalen (Olsen, 1992;7000-4000 cal BC.
Hu hammer, 1992) and 17. Havnen (Bergsvik, 2002; Senneset Barbed bone points (harpoon heaal®) present at several
and Hu hammer, 2002) and ve caves or rockshelters: Grgneof the sites and they are broadly dated to the Middle and Late
helleren (Jansen, 1972), Skipshelleren (Bge, 1934, Olsen, 19¥vigsolithic in this region. Single nds of bilaterally barbed har
Seevarhelleren and Olsteinhelleren (Bergsvik et al., 2016; Ritcpigons with opposite patterns have been made at Kotedalen
et al., 2016) and the Viste cave (Brggger, 1906; Lund, 1951; Milkagmented) and in Viste cave. e Viste specimen was 9,4 cm
kelsen, 1979; Bjerck, 2007). Faunal data from these sites shomg. Unilaterally barbed harpoons are somewhat more numer
that both at the outer coast and in the ords the main catch wasus and are present at Viste, Kotedalen, Skipshelleren and Ol
gadids, particularly cod, saithe and pollock. Labrids and at ststeinhelleren. Most of them are broken. Two almost complete
were also taken, and in addition, the pelagic species salm@pecimens from Skipshelleren and Olsteinhelleren measure
eel, herring and mackerel were caught. Although no remaink6,5 and 11,5 cm respectively. Barbed points are mainly related
of Mesolithic boats have yet been found in western Norway,
boats would have been necessary for transport as well as-for sh
ing. Indirect evidence are the bones of deep-water species s e 3
as ling and tusk, which are occasionally present in the faun A BN .I"r
B &
L)

D ata @ shing from the Early Mesolithic is equivocal, til now, utters have only been found in the Viste cave and at See

data. Itis unlikely these were caught without the use of boats|

e sites presented above also have good preservation corl  * . MO \
ditions for bone artefacts, including shing tools. Two main |
types of barblesshhooksare distinguished: the Viste-type ¥ \
(7000-6000 cal BC) and the Skipshelleren-type (6000—40, TS 1
cal BC) (Olsen, 1992). Both hook-types are relatively small a
have similar length ranges: Viste-type: generally, 2,1-4,8 c
Skipshelleren-type: 1,1-4,2 cm. A few specimens of the Visf - "

1T Haemen ——rk |

type are 6—7 cm long. Most of the hooks found at the sites &
broken. is may have happened during use or production (or
result from burning). Recently, the production process of thq
Viste-type hooks has been studied based on the hooks the
selves and the bone refuse material at Viste and Saevarhelle
e reconstructed chaine opératoirendicates that bone was
rst split by means of a “sha -wedge-splitter” method, -fol
lowed by drilling, sawing, scraping, and grinding with stond
tools. e surfaces of all hooks have been nished by abrasion
All sequences in this operation seem to have taken place at
residential sites, indicating that the cra was mastered by g
producers (Bergsvik, David, 2015). Preliminary studies sho|
that this operational sequence is also relevant for the Skipsh
leren-type hooks.
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Bone utters are another tool type related to shing. ese

are blade-like artefacts, measuring 2,5-5,9 cm in length. eyrig. 1. Middle and southern Norway. Archaeological sites

have a transversely drilled perforation and ground surfaces. Umentioned in the text are marked. Figure: K.A. Bergsvik.
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to seal-hunting, but they are also sometimes associated wibly the Hardanger ord // H.B. Bjerck, H.M. Breivik, S.E.-Fre
shing (Clark, 1975: 134). theim, E.L. Piana, B. Skar, A.M. Tivoli, A.F.J. Zangrando (eds).

Possiblenetting needleare present at Olsteinhelleren and Marine Ventures — Archaeological Perspectives on Human-Sea
Skipshelleren, which means that they date to ca. 6000—-40B@lations. She eld: Equinox, 2016. P. 15-33.
cal BC. ey are 1,5-4,5 cm long and the ends of the needles Bjerck H.B. Mesolithic coastal settlements and shell mid
have a ground cle with depths varying between 0,3—1 cm. edens (?) in Norway // N. Milner, O.E. Craig, G.N. Bailey (eds.)
opposite ends are broken on all specimens. e sizes of thes8hell Middens in Atlantic Europe. Oxford: Oxbow Books, 2007.
needles imply that they were used to make nets with sma# 5-30.
mesh-sizes. ey would — if indeed they were used as netting Brggger A.W. Vistefundet: en seldre stenalders kjgkkenmgad
needles — originally also have had cle s in the broken endiding fra Jeederen. Stavanger: Stavanger Museum. 1908. 102 p.
(Bge, 1934: 39). Bge J. Boplassen i skipshelleren: pa Straume i Nordhordland.

e only stone tool used to sh is the soapstosinker Sink Bergen: A.S John Griegs Boktrykkeri, 1934. 70 p.
ers are commonly found at Late Mesolithic sites in the region Clark G. e earlier Stone Age settlement of Scandinavia.
and were used during 6000—-4000 cal BC. ree size-groups ca@ambridge: Cambridge University Press Archive. 1975. 282 p.
be distinguished: small (1-10 g), medium (10-50 g) and large Hu hammer A.K. 1992 De osteologiske undersgkelsene
(>50 g). Small-sized sinkers clearly dominate. A few large sinkka Kotedalen // K.L. Hjelle, A.K. Hu hammer, P.E. Kaland,
ers (some weighing more than 1 kg) are present at some site$8. Olsen, E.C. Soltvedt (eds). Kotedalen — en boplass gjen
(Astveit, 2008). It is argued here that sinkers of all sizes wemem 50004&r. Bind 2. Naturvitenskapelige undersgkelsger
primarily line-sinkershowever, particularly large sinkers could gen: University of Bergen, 1992. P. 9-64.
also have been used as weights for nets or sh-traps. Other stoneJansen K. Grgnehelleren, en kystboplass. Bergen: Univer
tools such as grinding stones and drill-heads used during preity of Bergen Unpublished Magister Artium esis, University
duction of shing equipment are commonly found in rockshel of Bergen, Norway. 1972. 101 p.
ters as well as open air sites (Bergsvik, David, 2015). Lund H.E. 1951 Fangstboplassen i Vistehulen // Stavanger

Size reconstructions based on otolith measurements fromluseums skri er6. With contribution by MDegerbgl. Stavan
the gadids show that most were relatively young, small sher, Stavanger Museum. 1951. 42
(2-3years old). is agrees well with the sizes of the shing E. Mikkelsen 1978 Seasonality and Mesolithic adaptation
gear, which are also generally small (Ritchieet all., 2016). in Norway // K. Kristiansen C. Paludan-Mduller (eds.) New-di

Despite a strong marine focus, the Mesolithic populationsections in Scandinavian archaeology. Studies in Scandinavian
were not deep-sea operators; they conducted their main sheprehistory and early history, Copenhagen: Nationalmuseet.
in protected ords, straits and archipelagos along the westerh978. P. 79-120.
coast. Angling with hook and line seems to have been-preva Olsen H. Skipshelleren, osteologisk materiale. Unpublished
lent, with a lesser focus on several other methods. Becaussis, University of Bergen, Norway, 1976. 136 p.
of these factors, shing was open to most group members and Olsen A.B. Kotedalen en boplass giennom 5000 dr Bind
provisioning was a shared activity. Increased pressure teG maih Fangstbosetning og tidlig jordbruk i vestnorsk steinalder. Nye
tain control of favorable shing grounds may have contributedfunn og nye perspektiver. Bergen: University of Bergen, 1992.
to a more sedentary settlement pattern with concomitant e ect71 p.
on social organization and interactions. Ritchie K., Hu hammer A.K., Bergsvik K.A. 2016 Fjord-sh

ing in Mesolithic Western Norway // Environmental Archaeol
ogy 21 (4). 2016. P. 309-316.
Senneset K., Hu hammer A.K. 2002 Beinmaterialet fra bo

Bergsvik K.A. 2002 Arkeologiske undersgkelser ved Skailassene ved Skatestraumen // K.A. Bergsvik (ed.) Arkeologiske
estraumen // Arkeologiske avhandlinger og rapporter 7- BerUndersgkelser ved Skatestraumen, Bin@drgen: University
gen: University of Bergen, 2002. 352 p. of Bergen. 2002. P. 325-331.

Bergsvik K.A., David E. 2015 Cra ing bone tools in Meso  Astveit L.I. 2008 Mellommesolittisk tid (MM) 8000-6500 BC
lithic Norway: A regional eastern-related know-how // Euro and Senmesolittisk tid (SM) 6500-4000 BC // H.B. Bjerck,
pean Journal of Archaeology. 18 (2). 2015. P. 190-221. L.I. Astveit, T. Meling, J. Gundersen, G. Jgrgensen, S. Normann

Bergsvik K.A., Hu hammer A.K., Ritchi K. 2016 e emer (eds.) NTNU Vitenskapsmuseets Arkeologiske Undersgkelser
gence of sedentism in Mesolithic Western Norway: a case-stu@rmen Lange, Nyhamndrondheim, Tapir Akademisk Forlag.
from the rockshelters of Savarhelleren and OlsteinhellereR008. P. 571-587.
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depressions and middens from 13 sites, as well asains are represented by ‘sh bones (mostly sea species), sea

We have analyzed faunal remains from 27 dwellingsh hooks — by one-piece (316) and composite (39). Faunal re

hunting and ‘shing equipment from 39 objects from and land mammals and birds.

17 sites. Hunting and ‘shing equipment made of bone and ant

Fishing and sea hunting were main food sources for the

ler includes: heads of harpoons (153), leisters (101), arrowséarents Sea coast inhabitants from Late Stone age through Early
darts (351) and ‘sh hooks (355). Harpoons are represented son Age. Ze inventory developed gradually in accordance
barbed (134) and toggling (open- and closed-socket) one (1%yjth changes in the ways of hunting.
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Institute d Linguistics, Literature and History of
Karelian Research Centre, Russian Academy of Sciences (ILLH KRC RAC), Petrozavodsk

dwellings with pit-comb, comb-pit and rhomb-pit pottery recorded. Dwellings found on the site Vigajnavolok | could

on the site Vigajnavolok | are represented in this papehave had several functions, including residential area, shelter
During this period of time settlements were established on thend workshops where tools were produced and pottery was
same places, which was in™uenced by their favorable locati@paired. Se settlement Vigajnavolok | is one of reference sites
stability of the coastline and adaptation of the population t@f the Neolithic — Early Eneolithic for Karelia.

The results of the research into Neolithic - Early Eneolithi@a forest environment. In total 26 dwelling depressions were



THE FRESHWATER SHELLMIDDEN AT RIN, NUKALNS:
STONE AGE FISHERMEN IN THE EASTERN BALTIC REGION

K. Ritchie , H. Lubke %, U. Schmdlcke !, J. Meadows !,
V. Bazin §*2, M. Kalnin §*2, U. Brinker *, A. Cerin a2

LCenter for Baltic and Scandinavian Archaeology (ZBSA) Schloss Gottorf,
Schleswig, Germany

2University of Latvia, Riga, Latvia

ern Latvia located on the Salaca River at its outlet fromarly excavations (Rutimeyer, 1877), recovery methodology was
ake Burtnieks, is famous for its singularity in the easterinsu cient to generate a true picture of what was caught. Fortu

Baltic region and because of theé" X@ntury excavations that nately, geophysical surveying and test excavations in 2010-2011
helped de ne the Stone Age for the area. Central to the sitetowed that undisturbed areas of the midden remain (B rzi §
formation and discovery are the shells themselves, highlightireg al., 2014). A new research program begun in 2017 o ers the
the importance of the adjacent river's resources to the irhabibpportunity to assess the shery from this important site.
ants. e placement of the site at a narrowing of the river where  Our investigations at Ri ukalns focus on sampling areas
it bisects a ground moraine was surely no accident (g. 1)f the shellmidden that have survived the earlier campaigns
as this would have provided access to the one of the best shiag well as the layers underneath that were created before the
localities in the area. (Indeed, it remains popular today, as witnidden formed. e joint project of the Center for Baltic and
nessed by the many shermen we observed during our tim8candinavian Archaeology (Schleswig, Germany) and the Uni

Rukalns, the freshwater mussel shell midden in north at the site.) Although some sh remains were found during the

Fig.1. $HULDO YLHZ RI WKH 5LjjXNDOQV VLWH LQG LVPOMWRGE EGC VKN DIKIRRZR DEUFLY .DOQLja
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versity of Latvia incorporates a wide range of specialists-focuis the grave found during the 2017 excavations at Ri ukalns.
ing on multiple aspects of the material record using a varieth dense concentration of sh bones in a small deposit near the
of archaeological and natural science approaches. e meticucranium of the individual is provisionally interpreted as being
lous excavation strategy includes photogrammetric documentgart of the burial ritual. e bones are overwhelmingly from
tion of all contexts, an extensive otation program to recovewvery small individuals of perch and ru e — too small to have
botanical remains and wet-sieving of all other excavated matrikeen caught by any means other than traps or nets. Perhaps

Analysis of the material from the 2017 excavation is still unthese are the remains of an o ering of sh soup accompany
derway, but preliminary data in conjunction with results froming the deceased into the grave? Further research will continue
2011 (Schmolcke et al., 2015) reveal several interesting resuftsnform our understanding of shing at this important Stone
e sh species list is rather diverse, comprising cyprinids{in Age site.
cluding roachRutilus rutilus L. 1758; breanfbramis brama Acknowledgements: Funding for the investigations
L.1758; idéeuciscus idyk. 1758; vimbad/imba vimba L. 1758; at Ri ukalns is provided by the DFG (grant numbers:
naseChondrostoma nasus. 1758; and chuBgualius cephalus LU 772/3-1, ME 4557/2-1 and SCHM 2596/4-1).

L. 1758), perchRercauviatilis, L. 1758), ru e Gymnocephalus

cernua L. 1758), zandeSander lucioperca. 1758), pikeHsox

lucius L. 1758), burbotLta lota L. 1758), salmonidS@lmo

sp.), eelAnguilla anguilla L. 1758), herringQlupea harengus Brzi§ V., Brinker U., Klein C., Lubke H., Meadows J.,
L. 1758), and at sh (Pleuronectiformes). In addition to theseRudz te M., Schmdlcke U., Stumpel H., Zagorska I. 2014 New
taxa, Rutimeyer (1877: 542) noted the presence of wels cat gfsearch at Ri ukalns, a Neolithic freshwater shell midden
(Silurus glanisL. 1758) and a gadid (a member of the cod famin northern Latvia // Antiquity. 2014. 88 (341). P. 715-732.

ily) from the earlier investigations. As expected, freshwater sh Carl H., Mgller P.R. (eds.) 2012 Atlas over danske ferskvan
es predominate in the assemblage, although eel and salmondissk. Copenhagen: Statens Naturhistoriske Museum Kaben
provide an important diadromous component. is agrees with havns Universitet. 2012. 700 p.

information from other sites in the eastern Baltic region (e.g. Koivisto S. 2017 Archaeology of Finnish wetlands: With spe
Seitsonen et al., 2017). e presence of herring and at sh (ascial reference to studies of Stone Age stationary wooden shing
well as gadid from Ritimeyer’s analysis, although there remaistructures. Helsinki: PhD dissertation, University of Helsinki.
a question of whether this could in fact be a lotid, i.e. burbot017. 100 p.

are intriguing, as the presence of marine species at a site this farKottelat M., Freyhof J. 2007 Handbook of European fresh
inland is unusual for the Stone Age. e atsh remains (two water shes. Berlin: Publications Kottelat, Cornol and Freyhof.
vertebrae to date) could stem from oundétdtichthys esys 2007. 646 p.

L. 1758), which can live in freshwater and commonly journeys Lozovski V., Lozovskaya O., Mazurkevich A., Hookk D:, Ko
into estuaries and even far up rivers (Kottelat, Freyhof, 2007psova M. 2014 Late Mesolithic—Early Neolithic human adap
Herring and cod can also occasionally be found in freshwaterstion to environmental changes at an ancient lake shore: e
although it is not thought that they can survive for longer-peri multi-layer Zamostje 2 site, Dubna River oodplain, Central
ods (Carl, Mgller, 2012). Whether these generally marine sheRussia // Quaternary International. 2014. 324. P. 146-161.
swam upriver to the site or were transported there by human (or Meadows J., B rzi § V., Legzdi a D., Libke H., Schmoicke
other) agents is an open question, potentially with important)., Zagorska I., Zari a G. 2018 Stone-age subsistence strategies
implications for understanding the inhabitants’ mobility or ex at Lake Burtnieks, Latvia // Journal of Archaeological Science:
change networks. Reports. 2018.

Clearly, shing played a major role for the inhabitants Piliiauskas G., Jankauskas R., Piliiauskien G., Craig
at Ri ukalns (although plants, shell sh and other animals O.E., Charlton S., Dupras T. 2017 e transition from foraging
were also important). is is not surprising given results from to farming (7000-500 cal BC) in the SE Baltic: A re-evaluation
multiple studies in the eastern Baltic region indicating an imof chronological and palaeodietary evidence from human re
portant subsistence component from freshwater shes (e.gnains // Journal of Archaeological Science: Reports. 2017. 14.
Meadows et al., 2018; Pili iauskas et al., 2017). In conjunctio® 530-542.
with the sh bone data, shing artifacts and the site location Ritimeyer L. Ueber die ierreste des Rinnekalns //-Sit
reveal aspects of the how the shery was conducted. Ingenerungsberichte Dorpater Naturforscher-Gesellscha. 1877.
al, many of the sh remains come from modestly-sized sh, al4. P. 534-539.
though a few specimens are from impressively large individu Schmdlcke U., Meadows J., Ritchie K., B rzi S V., Libke H.,
als. Several bone points that were part of composite shhook&agorska I. 2016 Neolithic sh remains from the freshwater
may have been used to catch the large sh, however, the smgtiell midden Ri ukalns in northern Latvia // Environmental
size of many specimens along with the strategic location at tihechaeology. 2016. 21 (4). P. 1-14.
narrowing of the river suggests the use of sh weirs or nets also Seitsonen O., Seitsonen S., Broderick L. G., Gerasimov
played a role, even in the absence of direct evidence for theé3eV. 2017 Burnt bones by Europe’s largest lake: Zooarehaeol
technologies. Stationary shing structures are well-documentogy of the Stone Age and Early Metal period hunter-gatherers
ed aspects of Holocene sheries in the region (e.g. Koivistat Lake Ladoga, NW Russia // Journal of Archaeological Sci
2017; Lozovski et al., 2014). Of particular interest in this regahce: Reports. 2017. 11. P. 131-146.
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V. Dimitrijevic "t, D. Mihailovic™?, S. Kuhn ?, T. Dogand ic "3

tUniversity of Belgrade, Belgrade, Serbia
2University of Arizona, Tucson, USA

3Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany

kans contain Pleistocene deposits with Paleolithiégng and anthropogenic modi cations.
artifacts and faunal remains (Mihailoyv 2014; At Pe ina kod stene both large mammal and bird remains
Dimitrijevi, 1998). However, until recently, Upper Paleo were recovered. e number of identi ed specimens (NISP) for
lithic sequences from the concluding period of the Lasmammals from the Gravettian layer is 868. e following taxa
Glacial, beginning with the Last Glacial maximum (MIS 2)were identi ed:Lepus sp., Canis lupus, Vulpes vulpes, Ursus spe
were poorly known. Gravettian and Epigravettian lithic-arti laeus ingressus, Ursus sp., Cervus elaphus, Bo&/8isaribex
facts, accompanied with abundant faunal remains, were inAves indet.
tially documented in Salitrena cave, near Mionica in west Faunal remains from the Velika Vranovica cave consistimain
ern Serbia (Mihailovi , 2008), a decade ago. The excavatiohsof large mammal remain€anis lupus, Ursus sp., Lynx lynx,
at the site are ongoing, and faunal analyses are in the couiBes/BisonBison priscuandCapra ibex e number of identi -
(B. Mihailovi , personal communication). ed specimens for mammals is 150. A few bones of small birds
Recently, four new sites with the Last Glacial depositand micromammals were also collected.
including Gravettian occupation layers, have been discov Vertebrate fauna from the Gravettian level of the Bukovac
ered in mountainous region of the Morava river basin in thecave is composed of large mammals (NISP 1405 ) and-micro
central Balkans. These sites include Pe ina kod stene (“canmmmals (NISP 176), with some birds, frogs and negligible sh
above rock”) in the JelaSnica gorge, Velika Vranovica (reemains. e following taxa were identi edLepus europaeus,
ferred to in the literature also as Donja pe ina) in the Si evoOchotona pusilla, Castdoer, Arvicolla terrestris, Arvicolidae
Gorge, Bukovac near Despotovac in the valley of the- Resadet., Mesocricetus newtoni, Canis lupus, Vulpes vulpes, Equus
va river, a tributary of the Velika Morava river and Velikaferus, Bison priscus, Bos/Bigapra ibex.
pe ina (Large cave) in the narrow canyon of the Crna reka e largest faunal sample comes from the cave Velika pe ina.
(river), a tributary of the Tisnica river. In addition to the Faunal material from the 2014 and 2015 excavation campaigns
lithic assemblages containing numerous backed bladeletsas analyzed. Remains of large and micromammals are present,
they contain a few bone tools, and rather abundant faunals well as birds. Two reptile/amphibian bones and two inver
remains, providing the opportunity to gain insight into the tebrate shells are recorded, too. Large mammals are rather nu
subsistence strategies of the hunter gatherers who were pasgrous (2401 specimens), and represent a wide range of species
ing through or inhabited the region. including Lepus europaeus, Ochotona pusilla, Martes martes,
Meles meles, Mustella sp., Canis lupus, Vulpes vulpes, Ursus spe
laeus ingressus, Panthera pardus, Felis silvestris, Equus ferus, Cer
vus elaphus, Bison priscBss/BisonCapra ibexandRupicapra
Much of the faunal material is collectéd situ the course rupicapra Micromammals (663) are represented mostly by ar
of the excavation. In addition, all excavated sediment was drgcolids and cricetids, burinaceus europaasadNannospalax
sieved, through the sieves of 5 and 2 mm diameter, enablingucodorare also present. Birds are also rather frequent (267).
systematic collection of smaller fragments of large vertebratdost remains are from small Passeriformes.
as well as remains of small vertebrates. Remains were-quanti Faunal material from all 4 sites is highly fragmented, with
ed separately for large mammals, micromammals (rodentsnly few teeth, phalanxes and sesamoids unbroken. Fragments
except beaver, and insectivores), birds, and sh. For lardalling into the category 2-5 cm in maximum length prevail.
mammal remains, specimens were counted only if more thaBones and teeth from Gravettian level of Velika pe ina are well
2 cm in length. is is applied because taphonomic featurespreserved allowing easy reading of taphonomical traces. e
are oen unobservable in smaller pieces. Even the naturgame is true to a lesser degree for the Bukovac faunal-assem
of breakage (fresh or old) may be di cult to determine for blage. Bones and teeth from the Velika Vranovica cave are badly
very small fragments, which can bias the NISP counts. Weathreserved, a ected by post depositional corrosion, which dis
ering, i.e. the in uence of physical and chemical conditionsolved the surface of most specimens. e overall small aAum
in the deposit environment, is recorded for each specimerper of remains is also related to this destructive agent. Remains

N umerous caves and rock-she#ten the Central Bal as along with damage produced by predators, traces of burn
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from the cave Pma iznad stene are also scarce and rather bad
preserved, although the excavation area was the smallest am
the four sites.

Traces of carnivore activities are scarce in all four ag
semblages. No evidence of carnivore activity was obsery,
in the assemblages from the Pe ina iznad stene and Veli
Vranovica, possibly due to the small size of the former aj
semblage and the poor state of bone preservation of the lat|
In Bukovac, evidence of carnivore damage to bones is li
ited to a compression mark from a pointed tooth (?canine
on a steppe pika mandible produced by a small predatg
(?fox), and traces of gnawing on two bison/aurochs bong
and two additional large mammal bones made by a mediu
sized predator, probably wolf. In the Velika pe ina cave cal
nivore teeth marks are found in 2% of large mammals’ bone|
As in Bukovac, they originate mostly from small predators
of fox size, less frequent from a predator of a wolf size. Tq
gether with the fact that carnivores, although taxonomicall
diverse, appear with a limited number of remains, this-indi
cates that carnivores’ contribution to the large mammal re|
mains’ accumulation was not especially important, and tha

accumulation of herbivore remains is probably mostly attrib _ , ) o
table to human activities Fig. 1. Large cervid (moose, or giant dear incisor)
u : perforated at the base of the root.

Dimitrijevi V. 1998 Fossil Remains of Vertebrates in Serbian

Cave Deposits // P. Djurovi (ed.) Speleological Atlas of Serbia.
Numerous artifacts show the presence and intensive activiGeographical Institute of the Serbian Academy of Sciences and
ties of hunter-gatherers in all four caves. Remains of aniArts “Jovan Cviji " Special Issues. 1998. N 52. P. 51-57.
mals that belong to species favored as game are common.Dogand i T., Talamo S., Dimitrijevi V., Lauer T., Aldeias V.,
Ibex is the most frequent taxon in terms of NISP in allRuebens K., Latas A., Dakovi G., Flas D., Dragosavac S.,
4 caves. Steppe bison is also found also in all 4 caves. RavSi S., McPherron S.P., Mihailovi D. 2017 Middle and Up
deer is represented in Pe ina kod stene and Velika pe inger Paleolithic in the Balkans: New Data from Two Recently
horse in Bukovac and Velika pe ina. Chamois was collecteDiscovered Sites in Serbia // Annual Meeting of the European
only in Velika pe ina cave. Society for the Study of Human Evolution. Leiden. Netherlands.

Further evidences of hunting are related to butcheringSeptember 20-23. 2017. Proceedings of the European Society

marks on the bones of large herbivores in the Bukovac anfdr the study of Human Evolution. 2017. Vol. 6. P. 54.
Velika pe ina assemblages. Butchering marks on bison tibia Kuhn S., Mihailovi D., Dimitrijevi V. 2014 e Southeast
and ibex mandible, longitudinally split bones with impactSerbia Paleolithic Project: An Interim Report // D. Mihailovi
marks, traces of usage of bones as artifacts, and bone artifa@d.) Palaeolithic and Mesolithic research in the Central Bal
are found in Bukovac. Butchering marks and traces of udens. Belgrade: Serbian Archaeological Society. 2014. P. 97-106.
of bones as artifacts were recorded on 4% of mammal bonesMihailovi B. 2008 e Gravettian site Salitrena pe ina near
in Velika pe ina, including bone tools and perforated inci Mionica (western Serbia) // A. Darlas, D. Mihailovi (eds). e
sor of a large deer (fig. 1). A tooth originates from eitheiPalaeolithic of the Balkans. BAR International Series 1891.
amoose, or giant deer. Having in mind that giant deer is rar008. P. 101-106.
and moose absent from the cave deposits in the region, the Mihailovi D. Paleolit na centralnom Balkanu — kulturne
question arises whether it is modified in local, or acquiregpromene i populacionakretanja. Beograd: Srpsko arheolosko
by exchange. A deep incision on a fox metapodial, as welfuStvo. 2014. 156 p.
as cut marks on cranial and lower extremities bones ef me Mihailovi D., Dimitrijevi V., Dragosavac S. 2017 Pe ina kod
dium ruminants and small carnivores indicates also a posstene: viSeslojno gornjopaleolitsko nalaziSte u Jelasni koj Kklisuri
sibility of fur processing at the site. Il Glasnik Srpskog arheoloSkog drustva. 2017. N 33. P. 7-20.

47



oft




D. Filipovic™, I. ivaljevic 2, V. Dimitrijevic "3

nstitute for Pre- and Protohistory, University of Kiel, Germany
Institute of Balkan Studies, Serbian Academy of Sciences and Arts, Belgrade, Serbia
2 Biosense Institute, University of Novi Sad, Serbia

3 Department of Archaeology, University of Belgrade, Serbia

Whereas animal bones suggest that meat and sh were key
Mesolithic occupation foa number of localities in the Danube foodstu s for the Danube Gorges communities, plants would
Gorges (also known as the Iron Gates region) in south-eastehave also provided nutrients essential to human's health and
Europe lasted between 9500-6300 BCi(B2011l). e ar-  well-being. From the Mesolithic and Mesolithic-Neolithic layers
chaeological layers yielded traces of a range of activities-incluat Vlasac, charred remains of fruit stones of Cornelian cherry
ing food procurement and consumption. e largest body of the and dogwood were discovered, as well as fragments of hazelnut
food-evidence was retrieved in the rescue excavations in tseell, seeds of dwarf elder, possible fragments of roots/tubers
1960s-1980s, though only in the form of faunal remains. In thand nut kernels. Cornelian cherries ripen in August/September
subsequent (systematic) investigations of two of the sites, pand hazelnuts in September/October, thus late summer/autumn
tential plant food remains preserved as charred seeds and fruiteuld be the likely season of collection of this type of food. e
were also collected. In parallel ran the re-examination of theharcoal assemblages from Vlasac and Lepenski Vir show evi
previously recovered faunal assemblages and analysis of the deace of some other edible fruit-bearing trees available in the
from the renewed excavations (e.g. Bori et al., 2014). Furthesurroundings of the sites, for instance, oak, wild plum, Maloide
the stable isotopic composition of human and animal bone ande (Allué et al., in press). Pollen records from Vlasac and Icoana
teeth was explored (e.g. Bonsall et al., 2004; Nehlich et al., 20i®ect presence of a range of deciduous and coniferous trees
Most recently, starch grains were extracted from dental calculgsowing around the sites or at some distance from them, as well
removed from a selection of Mesolithic human teeth (e.g- Crisas diversity of herbaceous vegetation (Carciumaru 1973, 1978).
tiani et al., 2016). Besides fruits, one could assume the consumption of other plant
parts, if edible, such as owers, leaves, tubers. e extraction
and analysis of starch granules from a set of Mesolithic human
teeth from several of the Iron Gates sites complement other
sources of information on the plant component of the diet. e
starch grains identi ed so far point at the consumption of seeds
Combined results of the new and previous analysis of foodf grasses.
evidence compiled over the years of excavations of Mesolith  Some of the fruits (e.g. acorns and hazelnuts) could have
ic (-Neolithic) sites in the Iron Gates o er a re ned picture been stored for later use. Fleshy fruits could have been eaten
of the diet and activities involved in food procurement. e raw; nuts could have been roasted or ground. Ground stone
faunal assemblages indicate consumption of freshwater stools discovered at the Iron Gates sites may have served for nut
of the carp, cat sh, pike, trout and perch family, anadromoushelling and grinding or other methods of food preparation.
(i.e. marine sh entering rivers to spawn) species of the stur e studies of stable isotopes content carried out on human
geon and herring family, as well as meat of game animals and animal skeletal remains from some sites in the Danube
red deer, roe deer, wild boar, aurochs. Good catch, especiaBprges show that the Mesolithic residents mostly consumed
of large specimens of beluga sturgeon and cat sh, could hawh. Over the transitional, Mesolithic-Neolithic period, the
secured an abundance of food. ere seem to have been cercontribution of meat of terrestrial herbivores (e.g. deer, aurochs)
tain inter-site variations in shing choices and practices, suclis much more evident. In the Neolithic, sh remained important
as the apparent preference for cat sh at Padina, sturgeord there was no abrupt shi to terrestrial food sources, in con
at Lepenski Vir and cyprinids at Vlasac ( g. 1). Nonethelesdrast to the situation observed among other Mesolithic-Neolith
at all of the sites in the region, wild game and freshwater sh¢ communities in Europe. Some di erences in the composition
available throughout the year, most likely represented stapte# the diet emerged at this time, within and between the Iron
foods. Fishing of large sturgeons probably took place in earyates communities. For instance, some of the Lepenski Vir and
spring and autumn, coinciding with their annual migrations Ajimana inhabitants consumed less sh compared to the-occu
from the Black Sea. pants of Padina, Vlasac and Hajdu ka Vodenica. One possible
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explanation is that, groups of people from outside the Danubkate Mesolithic lifeways and deathways at Vlasac (Serbia)
Gorges settled at some of the locations and brought in di eren Journal of Field Archaeology39. P. 4-31.
lifestyle and diet — one that included agricultural products. Céarciumaru M. 1973 Compte rendu de l'analyse pollinique
des coprolithes d’'lcoana — Portes de Fier // Actes du Vllle
Congrés International des Sciences Préhistoriques et Pro
tohostoriques. Beograd: Union internationale des Sciences
Allué E., Filipovi D., Cristiani E., Bori D. Late Glacial préhistoriques et protohistoriques. 1973. P. 172-173.
to early Holocene environs and wood use at Lepenski Vir Céarciumaru M. 1978 Lanalyse pollinique des coprolithes
/I D. Bori etal. (eds.) Proceedings of the MESO2015. In pressle la station archéologique de Vlasac // M. GaraSanin (ed.) Vla
Bonsall C., Cook G.T., Hedges R.E.M., Higham T.F.G; Pickac. A Mesolithic Settlement in the Iron Gates (Il Geology —
ard C., Radovanovi |. 2004 Radiocarbon and Stable Isotof&ology — Anthropology). Beograd: Srpska akademija nauka
Evidence of Dietary Change from the Mesolithic to the Middlé umetnosti. 1978. P. 31-34.
Ages in the Iron Gates: New Results from Lepenski Vir{// Ra Cristiani E., Radini A., Edinborough M., Bori D. 2016 Den
diocarbon.2004. 46. P. 293—-300. tal calculus reveals Mesolithic foragers in the Balkans consumed
Bori D. 2011. Adaptations and Transformations of the Dan domesticated plant foods // Proceedings of the National Acad
ube Gorges Foragers (c. 13,000-5500 cal. BC): An Overviemy of Sciences of the United States of America. 2016. 113.
/I R. Krauf3 (ed.) Beginnings — New Research in the AppearanBe10298-10303.
of the Neolithic Between Northwest Anatolia and the Carpathian Nehlich O., Bori D., Stefanovi S., Richards M.P. 2010 Sul
Basin. Rahden/Westf: Verlag Marie Leidorf. 2011. P. 157-203. phur isotope evidence for freshwater sh consumption: a case
Bori D., French C.A.l., Stefanovi S., Dimitrijevi V., Cris study from the Danube Gorges, SE Europe // Journal of Archae
tiani E., Gurova M., Antonovi A., Allué E., Filipovi D. 2014 ological Science. 2010.37. P. 1131-1139.
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Fig. 1. Location of the sites in the Iron Gates from which the revised an d new faunal material derived.



Christian-Albrechts-Universitat zu Kiel, Kiel, Germany

regions prehistoricshing was explored in a large num though the values decrease for the Early Neolithic, sh contin
ber of multi-proxy works (Hartz et al., 2002; Smart, 2003yed to be consumed. In thé ®ill. BC, in many other loca
Schmolcke, 2009; Ritchie, 2010), the Eastern Balkan regitons on the Lower Danube, particularly along its oodplain,
lacks a unitary study. e Danube River, an important artery sh and varied aquatic resources were exploited on a large scale
crossing diverse relief units is characterized by a rich aquat{B | escu et al., 2005; Benecke et al., 2013).
fauna. Moreover, its periodical oods transformed the envi e more recent investigations at the Neo-Eneolithic sites
ronment creating optimal conditions for both agriculture andalong Lower Danube identi ed evidence regarding aquatic ani
the regeneration of the surroundings. is study o ers a brief mals’ exploitation. ey consist of direct indications coming from
account of the extensiveness of the shing occupation in sitebe zooarchaeological lots, but also, of indirect ones, represented
along the Lower Danube, during th mill. BC. by implements considered to have been shing tools. Species
is time frame, largely designating the Late Neolithic and like Cyprinidae, Siluridae, Percidae, Esocidae, Clupagiaell
Copper Age, is 0 en thought to have encompassed signi canas Unio sp.river mussles, turtles, crustaceans and water birds
changes, particularly socio-economically traceable (Slavchdike ducks, geese and herons were documented. ese results
2008; Todorova, 1978), noteworthy being the early copper meire complemented by an increasing number of studies focused
allurgy and the development of plury-strati ed settlements.  on paleodietary aspects (Balasse et al. 2015; Gonzalez-Fortes
Earliest evidences for shing on the Lower Danube comet al., 2017) which help assessing the importance of riverbanks
from the Iron Gates Mesolithic site$"(@ill. BC), where, among for the communities of the"smillennium BC. Moreover, paleo-
others, 15N and 13C data support the hypothesis of a dieenvironmental researches focused on the eastern sector of the

I f for the North Atlantic, North Sea, Baltic and Scandinaviartonsisting mainly of aquatic resources (Bonsall et al., 2015) and

."I - 1]
L1 _';.'1
| -y
i ,-
|
: J
I.
4 _
Fig.1. ([DPSOHV RI ¢VKLQJ
v I LPSOHPHQWYV IURP WKH &RSSHU $.
# [ VLWH 3LHWUHOH 2 0 JXUD *RUJDQE
g l 5RPDQLD WXEXODU ZHLJKW
i SVWUDLJKW' KRRN SHUIRUDW
; i L ¥ B FHUDPLF GLVN EDUEHG DQWOH L
; . J WRJJOH DQWOHU SRLQW FRSS
, : KRRN 'UDZLQJV , %HUGJHQLVKYL
L= : e & *HRUJHVFX 7 9DFKWD 3 :HUQL
=YKDQLD

52



Lower Danube (Beneeket al., 2013; Wunderlich et al., 2012)2011; Vitezovi, 2017; Com a, 1986). Besides the barbs serving
have yielded the existence of a now silted paleo-lake or a platgawsecure the prey, the points are designed with a retaining system
of slow moving water bodies, extending over almost 500 knfor the string — protuberances, notches or perforations, allowing
is i s supported partly by the ichtyological material compris it to be mobile and easily retrieved (Pétillon, 2008; Langley, 2014).
ing limnophilic species, such @gprinidaeor PercidagBenecke e toggle points occur in the later stages of occupation of the
et al., 2013; Hansen, 201833ually, the representations of speciessettlements. While the barbed points need a long, straight shank
and the values are not homogenous from one site or one peri@ed, when of antler, they are made on the beam, the toggle points
to another. For the Late Neolithic, within the Boian comrmuni require far less material, using the anatomical shape of the antler
ties (5000—4450 cald® sh and wild taxa seem to have beentines. ey are suspended with a string through a median-per
consumed less, compared to domestic animals. is picture ap foration and have the particularity of turning in the prey, using
pears moderately uniform. e following period, represented their energy to get locked in the esh. ough not demonstrated,

by Gumelnia culture (4500-3500 cal BC), shows an increagds expected that this type of points was more resilient to shocks,
in the exploitation of wild taxa, aquatic resources included, bubeing employed for a longer period. e incidence of both catego
this picture can vary from one site to the next (Bréhard et alties of points is strongly connected with the settlement-mounds
2014; B escu, Mrgrit, 2014). is is generally understood (e.g. Pietrele— M gura Gorgana, Har ova-tell, Bordu ani Popin ,
as an e ect of the more complex social environment and the neC scioarele, Russe, Vin a, Gomolava), predominantly their up
cessity to provide food for a larger community (Radu, 2008).  per levels, consistent with the amounts of wild taxa, and moreo

Aside from the zooarchaeological material, various implever with the presence of large sh specimens (Benecke etal., 2013:
ments, on di erent supports (wood, bres, osseous materialsl83; B | escu et al., 2005: 176).
copper, stone, ceramic), indirectly support the proof for shing.

In the region, the organic materials only preserve in exceptional

cases. Uus, nets, baskets or traps cannot be documented, but

can be assumed through the abundance of various, inhemoge strong indicators for the aquatic fauna exploitation on the
neous species, the large range of sizes or the presence of sp&ciegr Danube, in the'smill. BC, point to an intentional, er
unresponsive to bait (Radu, 2008: 415; Benecke et al., 2013: 1§8)ized occupation, knowledge of the surroundings, adaption
Nets can be assumed also through the presence of sinkers: eag adjustment to the social and local environmental condi
tubular weights ( g. 11) and perforated recycled ceramic sherdstions. A certain degree of standardizations can be observed
(g.1:3) (Hansen, 2015: 285, g. 31) or even simple river pebblems the shing engines, but until now this could not account with

Conversely, line shing is targeted and selective, the sizertainty for speci ¢ capturing techniques. For this purpose, the
of the tool restricting thus the size of the prey, requiring cogniimplements need to be integrated in the food chain and o un
tion of sh behavior. e species normally responding to bait are dergo various analyses, which require corroborations with data
the carnivorous ones (Radu, 2008: 415), like pike, perch, zangieovided from neighbouring natural sciences.
or cat sh, which are well represented in the zooarchaeological
lots for the region (B | escu, Radu, 2002; Benecke et al., 2013).

Doubts were expressed (B 1 escu et al., 2005: 176) regard
ing shing with hooks which have the conventional shape foundVly sincerest thanks go to MA Dumitru-Alin Savu and MA-Mi
in modern ones, although examples were found in several sitesael Muller for their advice and proofreading this paper.
along the Danube. ese items are made of red deer antler-(Rus
sell, 1990), mammal bones ( , 2009: 55, no. 29), and cop
per (Mare , 2002: 202, 242—-243). ey present various suspension
mechanisms, like one to multiple perforations, or notches at the B escu A., Mrg rit M. 2014 Domestic versus wild dur
distal end of the shank. eir scarcity is remarkable compareding the Neolithic in the Teleorman Valley / Domestic versus
to other categories of items related to shing. e doubts concern s Ibatic Tn neoliticul de pe Valea Teleormanului // M. M rg rit,
ing their functionality are connected to their morphology, theirG. Le Dosseur, A. Averbouh (eds.) An overview of the exploi
suspension type rendering the implement immobile at times anthtion of hard animal materials during the neolithic and €hal
thus ine cient, but also from the value of their material, particu colithic: proceedings of the GDRE Prehistos Work-Session:
larly in the case of copper. Considering they were attached moEirgovi te, 5-9 november 2013 = O privire asupra exploat rii
probably to textile twines (Hansen, 2015: 279, g. 17), whicmateriilor dure animale de-a lungul neoliticului i calcoliticului.
could have gotten torn apart under the force of the prey, the cofargovi te: Cetatea de Scaun. 2014. P. 71-90.
per hooks could have gotten easily lost. However, bi-point hooks B | escu A., Moise D., Radu V. 2005 e Palaeoecono
(Benecke et al., 2013; Cleyet-Merle, 1990: 84-86; Rau, 188¢:of Gumelnia Communities on the Territory of Romania
13), composite hooks (Cristiani et al., 2016) or ‘straight’ hook# C. Lazr, V. Parnic (eds) In Honorem Silvia Marinescu-Bil
(g. 1-2 were advocated as implements used in line shing, noneu — 70 de ani. Bucure ti: Daim. 2005. P. 167-195.
of the categories being proven to have had this purpose. Particu B | escu A., Radu V. 2002 Culesul, pescuitul i van toarea
larly the latter one could rather be seen as a leister element, if &s cultura Boian pe teritoriul Romaniei // Studii de Preistorie.
sociated with shing. 2002. N 1/2001. P. 73-94.

Commonly designated as harpoons, the barbed ( g) and Balasse M., B | escu A., Tornero C., Fremondeau D.,-Hov

the toggle ( g. 15) points can be considered tools designed for atsepyan R., Gillis R., Popovici D. 2015 Investigating the scale
tacking large specimens$ifuridae Acipenseridaer gregarious  of herding in Chalcolithic pastoral communities settled along
species, easier to harpoon in the spawning season (Radu, 20€8), Danube River in the 5th millennium BC: A case study
although their exclusive usage as shing tools has not been rulatiBordu ani-Popin and Har ova-tell (Romania) // Quaternary
out. e barbed points represent the category of items made mostnternational.2015. in press.
0 en on antler support and more rarely, habitually for the-ear Benecke N., Hansen S., Nowacki D., Reingruber A.,-Ritch
lier examples, on long bones of medium to large-sized mammails. K., Wunderlich J. 2013 Pietrele in the Lower Danube region:
ey can present one or two lateral ranges of barbs, for which thentegrating archaeological, faunal and environmental investiga
number, position and even shape can vary (M rg rit, Popovicitions // Documenta Praehistorica. 2013.49. P. 175-193.
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lithic Diets in the Iron Gates // Radiocarbon. 20153.9Y. Pétillon J.-M. 2008 What are these barbs for? Preliminary
P. 689-699. study on the function of the Upper Magdalenian barbed weapon

Bréhard S., Radu V., Martin A., Hanot P., Popovici D.tips // J-M. Pétillon, M.H. Dias-Merinho, P. Cattelain, M. Hon
Bl escu A. 2014 Food Supply Strategies in the Romaniaegger, V. Normand (eds) Projectile weapon elements from the
Eneolithic: Sheep/Goat Husbandry and Fishing Activities fronUpper Palaeolithic to the Neolithic. Proceedings of session C83,
Har ova Tell and Bordu ani-Popin (5th Millennium BC) //Eu  XVth World Congres UISPP. Lisbon. 2006 // Palethnologie.

ropean Journal of Archaeology. 2014 1N. P. 407-433. 2008. N1. P. 66-97.
Cleyet-Merle J.-J. 1990 La préhistoire de la péche // €ollec Radu V. 2008 Quelques engins de péche employés pendant
tion des hespérides. Paris: Errance. 1990. 195 p. la période néo-enéolithique sur la territoire de la Roumanie

Com a E. 1986 Date despre harpoanele din epoca neoliti¢/ Cercet ri arheologice. 2008.°XIV-XV. P. 413-421.
din Muntenia // Cultur i Civiliza ie la Dun rea de Jos. 1986.  Rau C. Prehistoric Fishing in Europe and North America.
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WILD GAME IN THE EARLY NEOLITHIC DIET —
SUPPLEMENT OR THE SURVIVAL STRATEGY?
SOME EXAMPLES FORM NORTH CROATIAN
STARCEVO CULTURE SITES

¢

Institute of Archaeology, Zagreb, Croatia

and settlement forms switching from single layered to tell
sites in some cases. e end of Neolithic in this region is close
The Early Neolithic in the region between Sava, Dravéo 4200BC (Boti, 2016a).
and Danube rivers, situated on the southern edge of the
Carpathian basin, was marked by &eo culture. is
rst Neolithic population appeared in western Syrmia and
eastern Slavonia sometime around or slightly a er 6000 BC
(Boti, 2016a; 2016b) exhibiting the full so-called Neolithic
package (Boti, 2016b: 196). However, it is not certain whareservation of faunal remains from early Neolithic sites varies
the nature of encounter of this new Neolithic populationbecause of the soil qualities and occupation duration. e poor
with previous Mesolithic inhabitants was (Boti , 2016b: 196)est conditions of the material and the smallest amount found
In north-eastern part of Croatia only several Mesolithic sitesre observed at Zadubravlje-Du ine site. e osteological analy
are known (Komso, 2006: 75-78) and none of them was esis (Jurisi, 1992) shows that 81% of the osteological remains
cavated. is might be due to poor state of research althoughwere unsuitable for determination. is site shows traces of deer
in this region it is most probably due to climate and hydrelogi (3%), wild and domesticated pigs (7%), turtle (7%), sh and fox.
cal conditions (Boti, 2016a; 2016b). e early Neolithic sites Next is Slavonski Brod-Galovo site with better preserved and
were situated near rivers and very o en near marshes. So féarger amount of osteological remains of which 88% were suit
only traces of pit-dwellings from that period were found-pos able for analysis (Trbojevi Vuki evi, Babi, 1999: 63). At this
sibly attesting to certain mobility of the population (Green site the remains of deer (15,85%), wild and domesticated pigs
feld, Jongsma, 2006: 71). All of the sites discussed in this pap£01%) and beaver (2,32%) are recorded (Jar a, 1997; Trbojevi
are situated in this kind of environment although Vinkovci- Vuki evi, Babi, 1999; 2007; Trbojevi Vukievi et al., 2006;
Ervenica/Poljski jarak and Vinkovci-Sopot represent oceupaMinichreiter, 2007). On both sites the percentage of domesticat
tion during the early to late Neolithic transition and full late ed animals shows clear preference for small ruminants (among
Neolithic occupation. Late Neolithic sees change in housingrhich is roe deer) which is over 50% while large ruminants are

Fig.1. 6LWHYV 60DYRQVNL %URG+*DORYR =DGCEERDFOMHRSRMW.QH 9LQNRYFL (UYHQLFD 3ROMVN
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Zadubravlje — Slavonski Brod — I9LQNRYFL 2 (UYHQLERINRYFL 2

'XaLQH Galovo B3ROMVNL MDUDN6RSRW
(1 (1 (1 /1 /1
Bo_s 'Faurgs, L. _ 25%
Bos primigenius, Boj.
Cervus elaphus, L. 2%
Ovis aries, L.
Capra hircus, L. 55% 29%

Capreolus capreolus, L.

Sus sp., L.

Canis familiaris, L. Canis lupus,
L. Felis silvestris, L.

Vulpes vulpes, L. (2 fragments)

Testudines, L. 2%
Aves IUDJPHQW
Pisces
IUDJPHQW
& ¢EHU (Cf —

5 fragments)

Ursus arctos

Lepus europaeus

present in about 25% of remains. Slavonski Brod-Galovo siti diet in times of uncertainty was a part of survival strategy as it
more representative of two, shows traces of wild game in abowias at the beginning of the Neolithic. Wild game supplement
20% of remains. to the diet is observed during the transition from early to late

ese trends of exploitation of mammalian taxa surprisingly Neolithic. Although the sample is very small and the preservation
show stronger connection to the southern Balkans regardingf faunal remains varies from site to site, it is however possible
domesticated animals but stronger connection to the Carpathio draw certain conclusions regarding general trends of diet dur
an basin regarding red deer present in the diet (cf. Ethier et ahg the Neolithic in the continental part of Croatia.
2017: 5, g3).

During the transition from early to late Neolithic (Vinkovci-
Ervenica/Poljski jarak site) the presence of wild game is quite
low (probably less than 8%) while the predominance of large ru  Boti K. 2016a Climatic in uences on appearance and devel
minants is quite signi cant (60%) (Sivri , 2015). During the lateopment of Neolithic cultures in souther outskirts of Carpathian
Neolithic (Vinkovci—Sopot site) these trends shi once agairbasin // Studia Quaternaria. 2016. No 33/1. P. 11-26.
towards the wild game, pigs and small ruminants while large Boti K. 2016b Neolithisation of Sava-Drava-Danube inter
ruminants are present in about 38% of remains. e remains uve at the end of the 6600-6000 BC period of Rapid Climate
of beaver, bear and rabbit are also present (Krz&&rivankg ~ Change: a new solution to an old problem // Documenta-prae
2015). e remains of beaver in both early and late Neolithic historica. 2016. NXLIII. P. 183—-207.
faunal remains may signify the use of bones, teeth and fur for Ethier J., Bany E., Vukovi J., Leshtakov K., Bacvarov K.,
other purposes, such as tools (Lozovskaya, Lozovski, 2015) &walet-Salque M., Evershed R.P., lvanova M. 2017 Earliest ex
weaving, besides the food consumption. Comparison of dag@ansion of animal husbandry beyond the Mediterranean zone

is shown in the table. in the sixth millennium BC // Scienti c Reports. 2017. No 7.
(article number 7146). P. 1-10. DOI: 10.1038/s41598-017-
07427-x

Greenfeld H., Jongsma T. 2006 e intrasettlement spatial
e earliest Neolithic Star evo culture sites in northern Croatia structure of early Neolithic settlements in temperate south
show signi cant share of wild game in faunal remains, includingeast Europe: a view from Blagotin // E. Robertson, J.D. Seibert,
some less common such as turtle and beaver, although the deC. Fernandez, M.U. Zender (eds.). Space and spatial analysis
consisted predominantly of domesticated animals. e choicein archaeology. Calgary. 2006. P. 69-79.
of settlement locations near the marshes or on the river banks Jara A. 1997 Taksonomska analiza osteoloSkog materijala
and the settlement features, mostly pit-dwellings, further stress arheoloSkog iskopiSta lokacije Ciglana — Slavonski Brod
the connection with the natural food resources and mobility/ University of Zagreb, e Faculty of Veterinary Medicine,
of population. With time, the diet based on domesticated animalgraduate thesis. 1997. 29 p.
prevailed although some increase of wild game in the late Neo JuriSi M. 1992 Lokaliteti Brodskog posavlja Zadubravlje,
lithic is noted. As the very end of the Neolithic is the time of yeBukovlje, Donja Vrba “SaloS”: osteoloSka analiza // unpublished
another social and climate change, it is possible that this changgport. 1992.
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KomsSo D. 2006 e Mesolithic in Croatia // Opuscula ar of Zagreb, Department of Archaeology, graduate thesis. 2015.

chaeologica. 2006°R0. P. 55-91. 107 p.

Krznari Skrivanko M. 2015 e results of Dimitrijevi 's ex Trbojevi Vukievi T., Babi K. 1999 Analiza animalnih os
cavations at Sopot in light of recent research // Opuscula atataka iskopanih godine 1997. iz arheoloSkog iskopiSta lokacije
chaeologica. 2015°R7/38. P. 371-395. Ciglana — Slavonski Brod // Obavijesti Hrvatskog arheoloSkog

Lozovskaya O.V., Lozovski V.M. 2015 Multipurpose toolslrustva. 1999. NXXXI/3. P. 63-70.
from beaver jaws, Zamostje 2 site: Technology of manufacturing Trbojevi Vuki evi T., Babi K. 2007 Diet of the settle
and use // O.V. Lozovskaya, V.M. Lozovski, E.Yu. Girya (edsment inhabitants // Minichreiter K., Slavonski Brod —-Ga
Traces in the history: dedicated to 75 anniversary of Viachesléwvo: Ten years of archaeological excavations. Zagreb. 2007.

E. Shchelinsky. Saint-Petersburg. 2015. P. 163-180. P. 188-189.
Minichreiter K. 2007 Slavonski Brod — Galovo: Ten years Trbojevi Vukievi T., TuSek T., Babi K., Gjur evi Kantu
of archaeological excavations // Zagreb. 2007. 104 p. ra V. Archaeozoological research on red d&aryus elaphus

Sivri |. 2015 ArheoloSka analiza osteoloSkog materijald.) from Croatian archaeological sites // Veterinarski arhiv
star eva ke kulture s nalazista Vinkovci—Ervenica // University (Suppl.). 2006. N76. P. S221-S228.
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of the lower course of the Berezina river (right tributarypossibility of migration in the basin of the Berezina River
of the Dnieper river) are considered. In total, 15 Mesolithicof tribes — bearers of traditions of Svidersky, funda and
settlements are known in the territory under consideration,Yanislavitsa cultures throughout the Mesolithic era.
7 of which were excavated.

I n this article, the available data characterizing Mesolithic Preliminary analysis of materials allowed suggesting the
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cated within a Yuvioglacial lowland in Streshino, is pre sented. Two microregions, Rogachevskoe Podneprovie and the
sented in the report. je main topographic components lower course of the Berezina River, with a high concentration
within the studied geomorphologic region — the valley, the ¢rsbf Neolithic sites were distinguished.
terrace above the Yoodplain, and the Yoodplain of the main riv je materials of the sites located at the high Yoodplain,
ers — are examined here. Komarin 5, Prorva 2 and Nizhnyaya Olba 1 allowed obtaining
je stages of archaeological research of the most signi¢cantletailed information on the spatial distribution of household
Neolithic settlements are described. je data on topographyand burial objects, as well as radiocarbon dating. jey are at
and hypsometric levels of terraced and Yoodplain sites of thibuted to the late stage of the Dnieper-Donetsk culture.

Geomorphologic characteristid the studied region, fo  Dnieper, the Berezina, the Svedi and the Ola Rivers are pre
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ern Bug area (Ukra#). >e site is dated to the 18-19 mill a big-game hunting — the hunting of bison, which provided
BC. the community with almost every necessity. In addition to the
At the Anetovka 2 site both direct and indirect data €harbison, from time to time, a reindeer, red deer, horse, fox; mar
acterizing the life support strategies of primeval settlers weraot, sometimes a wolverine, badger, wolf, hare, bird, and pos
found. sibly a gopher were a preg presence d cesh vertebrae, har
Gathering in Anetovka 2 can be indicated by the indirecipoon, sub-triangular waste fragments illustrate the fact that the
data. As part of the household equipment, the quern-stones arRhleolithic bison huntersf éhe mammoth lived in the steppes
pestles, which could have been used for the grinding of vegets Southern Bug area had sadic ceshing.
ble food, were ideiteed.

I ate Paleolithic site Anetha 2 is located in steppe South >e main occupation of the Anetovka 2 inhabitants was
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to the Late Mesolithic are represented mostly by the sussites with similar flint collections, but without pottery, can
face ™nds. Se cultural layer of sites where the stationarlye attributed to the Neolithic as well.
researches were conducted, as a rule, is redeposited. Se »int This situation can be presumably reconstructed as a com
complexes of the sites, in general, are homogeneous enouglex housekeeping, when the Neolithic population, in paral
and have features of both Grebenik and Kukrek cultures. lel with agriculture and cattle breeding, was actively engaged
In addition, in the collections of some sites small fragin hunting and gathering.
ments of ancient pottery are presented, which allows attrib

The sites in North-Western Black Sea area attributediting these sites to the Neolithic epoch. Accordingly, the
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rope can be traced in the East of Ukraine. The coexhunting, fishing, gathering. The appearance of cattle breed

istence of the bearers of the Donetsk and Matveyewg could be the result of a long-term equilibrium between
Kurgan archeological cultures was noted here. They botte bearers of different cultural traditions. This balance was
populated lakes of the floodplain of the Seversky Donetsnsured by the existence of a specific system of land use
River. The presence of permanent patterns of settlementslations of the area, which was not highly populated. The
of different cultures is noted in two types of Neolithic sitescollapse of the land use system occured after the mass mi
The period of coexistence of these two cultural traditiongration of the carriers of the Matveyev Kurgan culture from
lasted 800-1000 years. Carriers of two cultures lived-in athe steppes of the Northern Azov Sea basin in thgudrter
jacent territories, exploited similar natural resources, haaf the 8 millennium BC began.

One of the earliest systems of land use in Eastern Egimilar economic models. The basis of the economy was
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livestock of the population of the Middle Don in the periodically from the end of theé"7#o the beginning of the

Neolithic era on the basis of the materials of the sitd™ millennium BC in the forest-steppe. The bones of water
Cherkasskaya-5. The cultural layer lies under oxbow sediow| (mallard), fish (pike, catfish, carp), marsh tortoise, wild
ments, in the lower part of the alluvium layer (sands of théwild boar, elk) and domestic (horse, pig, sheep, dog)-mam
channel facies) and, partly — in the underlying gyttja laymals were found here.

The article represents the data on fishery, hunting ane@r. According to radiocarbon dating, the site was inhabited
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including 1120 mammals, 339 birds bones, 54 ¢sh bonesnd turtles confirms the importance of hunting and fishing
19 reptiles and 142 mollusks pieces. as the main (but not the only) source of food supply in the
For the first time for the Upper Don region the pres settlement.

ence of animal husbandry was noted. However, the-pres

I n total 1674 remains of animal origin were investigatedence of wild species bones, including mammals, birds, fish
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one of the earliest Neolithic sites in this region. Uniquand sturgeon, were found in diYerent layers of shell middens
ratigraphy of this site, consisted of shell middens, remairend on sandy parts of the layers. Specizc jint and bone industry
of>wattle and daubce constructions, covered by sterile interlayean be traced here, as well as elaborated complex of jat-bottom
six meters thick in total made it one of the key sites for Neolithipottery of diYerent volumes. Along with shell middens and shell
period of Eastern Europ&e site was Zrst investigated in the mounds, pits Zlled with diYerent layers\dfio and Viviparus
1960-1970s by T.Belanovskaya, and recently new investigashells, Zsh bones, pottery fragments, polishing stones, jint tools
tions were started. and bone artefacts were found here. Walls of the pit were cov
New investigations allowed revealing undisturbed culturaéred by clay, that served as a sort of a waterproozng layer. Re
layers, including the lowest and the most ancient one whictnains of pile constructions were found also on the site among
were never excavated before due to a high water level of tteell middens. Faunal remains testify use of diYerent ecological
Don River. 14C dates achieved recently testify that diYereniches and their resources. Recent znds of bones of demesti
parts of the site were inhabited and used during various percated species suggest even a more complicated organization of
ods of time. Se most ancient layers are dated to the Zrst halthis ancient society.
of the 7" mill BC. Further investigations and new methods implemented will
Part of this site located in the past near the lake on the rivatlow making more reconstructions of the life of one of the most
shore, might be attributed to a specialized place of water rancient Neolithic societies on the territory of Eastern Europe.

S Rakushechny Yar located in the Low Don River basisources exploration. Remains of big Zsh species, mainly catzsh
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situated on the shore of a freshwater inlet. “e householdplayed the primary role in subsistence. “e lipid analysis has

activity was mainly associated with hearths and -a cirshown the presence of animal fats in vessels. “e faunal assem
cular dwelling with preserved depth about 1 m. “e period of blage contains bones of onager, saiga, deer, and wild boar. “ere
the site existence (6000 ) witnessed a wide spread of grasse dart heads made of bone. "e main method of hunting was
vegetation. Faunal assemblage includes numerous ™sh bodege hunting of large herd mammals. “ere are numerous end
sturgeon, carp, and cat™sh. “e presence of willow and weesgrapers for working bone and hides. Altogether, the complex
a Sint adze and endscrapers for working wood suggests tlséudy of Baibek site gave new information about Early Neolithic
manufacture of ™shing tools. Gradual regression of water poetsonomy.

The analysis of satellite images indicates that the site wargated favorable conditions for catching ™sh by hands. Hunting
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tance for the study of hunting and Sshing in the Volga-include 925 fragments (70,2%). >ey are represented by bones

Ural region in the Eneolithic. Large dwelling was excaof elk, bear, wolf, fox, rabbit, marten, badger, beaver, otter,
vated here, a lot of bones of wild and domesticated animalspar, and marmot. Animals species hunted can be divided into
and pottery with thickening on the inner surface were foundseveral groups including meat, meat-fur, fur-bearing species.
here. Faunal assemblage includes 5047 fragments of aninm@lpopulation of the settlement was actively engaged in hunt
bones, including 1317 bones, which were identiSed. >e re ing for fur-bearing animals. Also Ssh species were identiSed
mains of mammals, birds, Ssh, swamp turtles and molluské&ike, catSsh, carp, perch, roach, sterlet, sturgeon order, Rus
species were found in the dwelling and in the cultural layesian sturgeon, and stellate sturgeon). >e bones of ducks were
Bones of horse, found in the settlement, cannot be reliably aleSned among the bones of birds.

The settlement Lebyazhinka VI is of particular impor tributed to the domestic or wild species. Bones of wild species
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in the Upper Kama basin. ™ree areas of sites coneentraear the water. ™e most of the sites were located not on the
tion were distinguished: Lake Chashkinskoe, Lake ChuKama River, but on its tributaries, which needs to be further
sovskoye, the Berezovaya River, and Lake Khomutovskoye. Heestigated.

The article is devoted to the location of 26 Neolithic sitesites were located either in the Soodplain, or on the srst terrace,
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andscape and climatic conditions in the Neolithic andsystem with fences and diYerent ceshing constructions applied.
Lthe Early Iron Age varied from forest areas with an in As the frequency of >oods increased, the life support system

undated >oodplain at the beginning of the"5and the changed, coasts were more widely populated, above-ground
3“ millennium BC to steppicecated areas with a decreased leghalellings appeared and the mobility of the ancient inhabitants
of water in the middle of the Atlantic period, which determinedincreased. Clay biconic and cigar-shaped plummets appeared in
the main types of economy. Ze location of the settlements inthe 3¢ millennium BC. During high >o00d, ceshing with various
the river-stream-lake system (for example, Mergen 6), a lot ofaps, seines and, probably, nets, became more productive, al

oesh bones, bone harpoons, spears, ceshing tackles foundtlamagh the latter could also be used for drive hunting shedding
a complete absence of plumbs evidence the existence of cesgepse and ducks.
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habitants of the Neolithic settlement on Lake Mergenharpoons and spears) ways. Hunting was processed with the

(VII millennium BC), which allowed reconstructing the help of throwing weapons (bow with arrows, spears). Fish and
life support strategy. ‘e analysis of the location of the settle animal species identi’ed include carp, ide, perch, pike, moose,
ment — within the boundary of the forest and steppe, in 'sheryoe deer, wild horse, beaver, badger, wolf, fox, wolverine, black
the lacustrine and “uvial landscape was carried out. ‘e-evi grouse, duck, etc. Based on the data provided, complex eco
dence of hunting and "shing practices is represented, and-posgiomic strategy of ancient inhabitants can be reconstructed, as
ble 'shery methods are suggested. Fishing was probably carridte most stable adaptation system.

The paper presents material culture elements of the irout collectively (construction of 'shing fences) and individual
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of dynamics of settlements population in Neolithic- tion of the artifacts, paleogeography and geochemistry. The

Eneolithic period. Two sites were chosen to conducpurpose of this work was to determine and compare sizes and
these analyses — Kochegarovo-1 and Tashkovo-1, locatedonomical functions of objects in order to create a model of
in the Kurgan region. The analysis included investigation ofiistorical process.

The article is devoted to results of the complex analys®ich features as topography of settlements, spatial distribu
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Arctic research Centre of Yamal-Nenets Autonomus District, Salekhsial, Rus

cient economy of the Lower Ob region, based orspecies, reconstruct paleoenvironmental conditions. It can

archaeological materials of the settlement Gornype suggested that effective net-fishing provided food for an
Samotnel-I dated to Chalcolithic time. These materials repcient people made possible colonization of the vast area of
resent direct evidences of net-fishing. Also other proxieSiberian Arctic.

T he article is devoted to the role of fishing in the anwere used in order to reconstruct ancient diet, identify fish
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1 Tyumen Scienti Centre SB RAS, Institute of the problems of Northern development, Tyumen, Russia

2|nstitute for Pre- und Protohistory, Christian-Albrechts-University Kiehdbgr

ute to our understanding and interpretation of the and Pokalka, during which several dozens of di erent ethno
rchaeological record left by Stone Age hunter-fishegraphic and archaeological sites were recorded and described
societies of Northern Eurasia by integrating analogies-quefoshekhonova et al., 2017). In 2017, this promising-coop
tions of archaeological visibility, and indigenous knowledgeeration was supported by a scienti ¢ grant from the German
A Russian-German cooperation project is devoted to th&oundation Gerda Henkel Sti ung. In terms of methodology,
study of settlement systems and lifeways of the Northerthe project covers archeology, ethnography, physical anthro
Selkup, a mobile hunter-fisher-reindeer herder group in thegology, isotopic analysis, paleoethnobotany, dendrochfonol
northern taiga zone. ogy and AMS dating. e research is focused on the following
e basin of the River Taz is located in the northern parts issues: 1) the organization of the economy and the system of
of the Western Siberian taiga zone. Up until now it has reseasonal settlements; 2) migration, ethnic identity and cul
mained poorly studied in archeological terms. is is mainly tural modi cation in the system of general interrelationships;
due to the di cult accessibility of this remote region for eld 3) the role of reindeer herding and the form of its organiza
research. Over the last years, various modern period archadmn in conjunction with the commercial economic complex;
logical sites (settlements and burial grounds) have been newdy whether it is possible to trace the form of the economy, the
discovered which are associated with the northern Selkupsrangement of settlements, dwellings, life support systems,
a Samoyedic group that migrated to this region from the soutktc. of the northern Selkup in ancient times according to ar
since the 17 century (Pelikh, 1981). Communities of Selkupchaeological data.
hunters, shers and reindeer herders occupy this area up un One task of the project eldwork is the multidisciplinary
til now, having preserved many traditional features in theidocumentation and spatial as well as functional analysis ef vari
everyday culture and way of life (Adaev, 2014). is opens upous parts of the enculturated landscape, including seasonal set
wide opportunities for the correlation of archaeological andlement structures and dwellings, smoke houses for reindeer,
ethnographic data. stationary shing constructions, traps and pathways. is evi
An initial basis for ethnoarcheological research in thigence is shedding new light on the interrelation of site location,
region was created by the archaeologist A.V. Koenig, whgubsistence economy, seasonality, environmental conditions
compiled and analyses schemes of several seasonal setite cultural factors.
ments of the Selkup (Kenig, 2010). In 2013, in continuation In 2016 and 2017, ethnoarchaeological eldwork was car
of these works new ethnoarcheological studies were directeied out at the Pokalka River, a le tributary of the Taz. Meth
by O.E. Poshekhonova, during which excavations of arehaeods included survey, the generation of digital elevation models
logical sites and collection of eld ethnographic informationby ground-based photogrammetry and quadrokopter remote
were conducted in parallel among the local population, whilsensing, and excavation of twentieth century ethnographic fea
the information obtained from dierent sources e ectively tures. Several current and recently abandoned seasonal settle
complemented each other. As a result, unique materials weneent sites of the local Selkup hunter-reindeer herder families
received on settlement, material and spiritual culture of thevere recorded, ranging from larger summer settlements with
Taz Selkups of the 17th-19th centuries (Poshekhonova, 20Bssian-style wooden dwelling houses built in recent years to
Poshekhonova et al., 2015). In August 2016, the second eldined traditional earthen winter houses of “poj-mod” type
season took place as part of the mentioned joint RussiafAdayev, Zimina, 2016), ruined chum sites at winter and-sum
German scienti ¢ project with the participation of German mer stations, and remnants of hunting devices and stationary
archaeologists, archaeobotanists and geomorphologists. Ishing constructions. In summer 2017, a ruined winter dwell
addition to continuing excavations in the area of the villagéng of ,poj-mod" type that had been in use in 1982 and 1983 by
of Kikki-Akki, archaeological and ethnographic groups- car a small family group was investigated in the presence of one of

E:noarchaeological approaches can greatly contribried out visits to the tributaries of the River Taz, the Koralka
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the former inhabitats. is fortunate constellation enabled the
team to gather valuablest-hand information and explanations
on site location choice, construction details, life ways of thein « .- 2014€ A
habitants, economic occupations and also on internal organizae... T e . . F
tion of the dwelling and the use of the surrounding space and XVIHI-XX ./ , ,
wider area. is way it was possible to compare information - . for 1 %oS<E £¢ -
deduced from the excavation with the information provided by2014. . 4. €. 124-132.
the former inhabitant, thus enabling detailed insights into the & ... 2010 Z , - .
archaeological visibility of various constructive, functional and, 1 , o . e,
also non-utilitarian cultural aspects connected to the dwelling, ).’ - =" ,2010.128 .
its history, use and occupants. S, %.. 1981 € XVII . <f o
Further work will focus on systematizing the evidencé€ % .- :- ,1981.176 .
recorded during the surveys and the excavations in the up Se, <. 2015 - s
per Taz region. One task is the systematic assessment of ,XVII-XIX //IV€ , 1
sunken/dug structures and other instances of excavation :e . , 2015. €. 200-202.
into the ground within the Selkup life world, thus gener Se, ., e o€, E .. .,
ating information on the genesis and function of featurese .., - o), — e £ — o of
that are potentially visible for archaeological investigations. *.%o. 2015 - Te
In doing so, we will at the same time create an overviews , LI
of activities, structures and traces of material culture that 1 .
are deposited above-ground and therefore would probably” . foo 1 %oS<E €¢ -, 2015. . 4 (31).
escape the potential archaeological record. Another obje€. 165-174.
tive in which archaeological, ethnoarchaeological and eth Adayev V.N., Zimina O.Y. 2016 Above-Ground Frame Build
nohistorical findings will be combined is the investigationings in Western Siberia: Archaeological and Ethnographic Par
of different building traditions in the upper Taz region overallels // Archaeology, Ethnology & Anthropology of Eurasia
the last three to four centuries and their association witl4/3, 2016. P. 63—-71.
ethnic groups, cultural contact and environmental/ecclogi  Poshekhonova <.’., Berlina S.V., Piezonka H., Kirleis W.,,

cal necessities. Lorenz S., Marchenko Zh.V., Rud A.A. 2017 Upper Taz Selkups.
Archaeological and ethno-archaeological research perspectives
« », oo , e . /I A.L. Titovskij, G.P. Tumanova, N.V. Fedorova, A.V. Gusev,
e AZ 13/V/17, «Nomaden der Taiga: Ethnoarchaolo- D.S. Tupakhin (eds), | International conference “Arctic Archae
gische Forschungen bei den Selkupen, einer der letzten mobilelogy ™, Abstracts. November 19-22, 2017, Salekhard. Ekaterin
Jager-Fischer-Gemeinscha en in Sibirien». burg, 2017. P 159-161.
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Fig. 1. Pokalka, upper Taz region, Western Siberia. Sel’kup winter dwelling of “poj-mod” type constructed in 1982 and
excavated in 2017 in presence of one of the former inhabitants. A: View of the ruined house from north before excavation,
photo by Chr. Engel; B — Digital elevation model of house during ex cavation with earthen wall covering and soil extraction

pits visible, survey and graphics P. Kramarenko.
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oth "nds are known. Within their boundaries, clusters of Se probability of an accidental "nding increased unprincipled.

nes of dead animals are observecg Aumber of Paleo 3. Accumulation clusters formed over the years as a resuk of an
lithic sites there are also clusters of bones of dozens and hundreds river depositions. 4. Catastrophic clusters arose when the
of mammoth species. A range of di™erences can be noted: sortiagd was dying immediately (local hydrological catastrophes:
of bones and constructions from them; presence of bones withud >ows and over-owing). Evolution of mammoth gathering:
traces of dismemberment of carcasses and cutting of meat ahdNeanderthals built primitive barriers from rare bones brought
very rare bones with traces of hunting. Natural clusters and bones the place. Il. In the developed pore of the Upper Paleolithic,
of settlements have a similar genesis, but in settlements-assenainly accumulative bones were used. lll. Late glacial era-stimu
blages the traces of utilization of natural congestion are superirfated the development of bone-earthen architecture due to the
posed by synchronous traces of hunting activity. Sources of boresundance of raw materials.

S:tions of river valleys with increased concentration of maminclude: 1. Terrain. Random remains. 2. Areas of concentration.
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1 BioArCh, Department of Archaeology, University of York, York, UK
2 Moesgaard Museum, Hgjberg, Denmark
3 Center for Baltic and Scandinavian Archaeology, Schloss Gottovfijchisnany

BACKGROUND all the di erent ecotones that were available and included ter

TO THE ERTEBYLLE CULTURE restrial and marine mammals, birds, molluscs, various plants —
and especially sh (e.g. Blankholm, 2008; Engho, 2011; Gron,

e Ertebglle culture (ca. 5400-3950 cal BC) represents the ter2013; Ritchie, 2010). We use published and unpublished infor

minal Mesolithic over much of Southern Scandinavia includingnation about sh remains, in conjunction with examples of

Denmark, Scania in Southern Sweden, Schleswig-Holstein arghing-related technology, to demonstrate that the Ertebglle

Mecklenburg-Vorpommern in Northern Germany, and North subsistence regime was not homogenous, but encompassed sig

ern Poland ( g. 1). It is best described as a hunter- sher-gathemi cant variability both spatially and temporally which must be

er adaptation whose terminus is marked by the introduction oéppreciated to understand this period.

domesticated plants and animals at the archaeological bounda

ry designating the Early Neolithic Funnel Beaker (TRB) culture.

Outstanding conditions of preservation and a research his

tory dating to the mid-19century have yielded an outstanding In recent years there have been a number of renewed excavations at

dataset of material culture. In this regard, especially the marsgveral of the famous Ertebglle sites in Denmark, including Drag

sites with (cen large) assemblages of recovered animal remainsholm (2002—2004), Farevejle (2004—-2005) and Havng (2005-2013),

provide a unique opportunity to examine Mesolithic subsist whilst several new sites have been investigated including Asnaes

ence. In addition to ceramics and vast quantities of lithics, thdavnemark (2007), Hjarng (2013-2017) and ygeslund (2013—

recovery of tools made from organic materials including canoe2014) (Ritchie, 2010; Ritchie et al., 2013; Robson, 2015). In addition,

paddles, sh hooks, harpoons, sh weirs and traps, bows ancurated but unstudied assemblages have been analysed, for exam

arrows, and even textiles help to interpret the extensive faungle Nederst midden | (excavated 1987-1992) and Skellerup Enge

data®t. e Ertebglle people’s subsistence economy exploitedexcavated in 1977 and 1987) (Ritchie, 2010; Ritchie et al., in press)

p- -
(4

L e T

Fig. 1. Map of Northern Europe showing the area occupied by the Ertebglle cul ture.
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and other sites have been fully published (e.g. Andersen, 2609, An

dersen, 2013, Andens, 2018). is growing dataset has prompted

a re-evaluation of shing during the Ertebglle culture of Southern Andersen S.H. 2018 Veengesg and Holmegaard: Ertebglle
Scandinavia. We do not have space here to explore all of the isdtiebers and Hunters on Djursland. Aarhus: Aarhus University
relevant to using this data (e.g. preservation and recovery biases, dies. 2018. 285 p.

fering histories of research across the region), but we acknowledgeAndersen S.H. 2013 Tybrind Vig. Submerged Mesolithic set
the limitations while still arguing that it is the logical place to begitlements in Denmark. Hgjbjerg, Danmark: Jysk Arkaseologisk
any examination of this pillar of Ertebglle subsistence. Selskab. 2013. 527 p.

Although the analysis is ongoing, we have collated information Andersen S.H. 2009 Rongaes Skov: Marinarkaeologiske-under
from 126 Ertebglle sites throughout the region that have sh asggelser af en kystboplads fra Ertebglletid. Hajbjerg, Danmark:
semblages or examples of shing technology (or both). e dataJysk Arkaeologisk Selskab. 2009. 279 p.
include more than 350000 identi ed bones from at least 36-dier Blankholm P.H. 2008 Southern Scandinavia // G. Bailey,
ent families of sh. Gadidae (cods and haddocks) are overwhelr®. Spikins (eds.) Mesolithic Europe. Cambridge: Cambridge
ingly dominant, comprising almost half of the identi ed specimensUniversity Press. 2008. P. 107-131.

(NISP) and occurring in 61% of the assemblages. Flat sh-(Pleu Engho I.B. 2011 Regionality and Biotope Exploitation in
ronectidae and Scophthalmidae) follow (present at 57% of the sit€gnish Ertebglle and Adjoining Periods. Scientia Danica. Se
but only ca. 19% of the NISP) and then Aebgilla anguillaL.  ries B. Biologica. Vol. 1. Kgbenhavn: Det Kongelige Danske Vi
1758) with 11% of NISP, although it is found at almost as many si@snskabernes Selskab. 2011. 394 p.

(52%) as the gadidsarat sh. e discrepancies between rela Gron K.J 2013 e Ertebglle faunal economy and the tran
tively low NISP values in comparison to the frequencies with whickition to agriculture in southern Scandinavia. Madison:-Uni
the taxa occur in assemblages may partly stem from the naturevefrsity of Wisconsin, Madison, unpublished PhD dissertation.
the prehistoric sheries — but it is almost certainly also a ected?013. 372 p.

by taphonomic biases. is is perhaps most evident with herring  Ritchie K. 2010 e Ertebglle Fisheries of Denmark, 5400—
(Clupea harenguk. 1758), which is only ca. 1.5% of the NISP det000 BC. Madison: University of Wisconsin, Madison, urpub
spite being found at 36% of the sites. Although there tends to ighed PhD dissertation. 2010. 441 p.

an emphasis on coastal sites and marine (or diadromous) speciesRitchie K., Gron K., Price T.D. 2013 Flexibility and diversity
shing was also undertaken in the hinterland. Cyprinidae (carpsn subsistence during the late Mesolithic: Faunal evidence from
and minnows), at 9% of the NISP, and northern pi&oX lucius Asnees Havnemark // Danish Journal of Archaeology. 2013.
L. 1758) and the perch family (Percidae), both at ca. 3%, represiiat 2. P. 1-20.

a relatively small part of the total number of sh remains, but they Ritchie K., Andersen S.H., Kannegaard E. 2015 Skellerup
are completely dominant in some of the assemblages. Indeed, thege: evidence for a distinctive subsistence economy in
importance of freshwater sh can be inferred from the fact thatvestern Denmark during the Early Ertebglle (Late Mesolith
they are present at 59% of the sites — including many at the coast. 5th and 6th millennia BC). In D. Boric (ed.) Meso02015,

While the combined data is useful for obtaining an overviewWwapers presented at thé@ Biternational Conference on the
of aquatic resource use during this period, as we noted abowesolithic in Europe, Belgrade, 2015. Oxford: Oxbow Books.
Ertebglle subsistence was not uniform. Examples such as timepress.
east-west dichotomy in the Danish material, the chronelogi Robson H.K. 2015 Evaluating the change of consump
cal development of the sheries on Jutland, and the freshwaté&ion and culinary practices at the transition to agriculture:
emphasis of the Polish sites show how the sh remains indicate multi-disciplinary approach from a Danish kitchen mid
di erences in shing techniques across time and space that caten. York: University of York, unpublished PhD thesis. 2015.
in uence interpretations of mobility and social organisation. 643 p.
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Department of Cultuse/ Archaeology, University of Helsinki, Helsinki, Finland

associated wit shery sites have aroused much ar a wooden trap, lath screen panel, or weir that has been

chaeological interest in Finland (NUfiez, 1995; Jungneerected and anchored firmly in lakebed, inlet, cove, or river
Sonninen, 1998; Schulz, 1998; Minkkinen, 2000; Forsberg et aktuary.Lath screen fishing structurefers to a long, fence-
2009; Koivisto, Nurminen, 2015; Koivisto, 2012; 201@).the  like construction that was manufactured from narrow pine
sudden recovery, the wooden structures have not typically betaths and bound together with ties made from plant fibres,
studied at depth and their contexts, characteristics and datirgych as roots, twigs, birch bark strips, or bast cord. The com
have frequently remained unresolved. Many of the structurep|ete fishing structures were supported by piles and stakes of
especially the ones located in shallow water, have been automadrying dimensions, manufactured of various wood species,
ically presumed to be from the historical period due to their loprobably depending on what was locally available and best
cation and the good preservation of the organic materials. Marguited for waterlogged setting. The complete wooden fishing
of the securely-dated samples, however, have yielded prehistaitangement may have constituted of one or several-circu
dates. Several of the wooden remains have been le at their rdr, oval, or heart-shaped trap nests, on average 1-3 metres
spots and have presumably deteriorated in the course of timein diameter, and longitudinal leading fences, several tens of

N ot until quite recently, stationary wooden structures The term stationary wooderfishing structureindicates

Fig.1. /DWK VFUHHQ ¢VKLQJ VWUXFWXUHV IURP FD HRBOHGFBRUALU ZHIH QBIYH LPSURYHPHQW L

1: )LQODQG LQ 3KRWR E\ 6DWX .RLYLVWR
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metres long that guided the fish towards the initial trappingearly modern dates, falling between the 14th and 19th centu

mechanisms. Separate (portable) traps, such as basketry trajgs CE. e same shery sites may have been used in the long

and nets, may have been attached to the weirs. The principlesm if the ecological conditions have favoured the abundance
of this fishing method are based on taking advantage of thaf certain sh species and facilitated the procurement of an

regular movements of fish and trapping them in wooden aradequate catch.

rangements. Fishing structures may be used in both running In the Finnish materials, laths have typically been made

and still waters. of pinewood because of its easy availability, long wood fibres

In addition to Finland, lath scem shing structures rep and relatively branchless consistency. In the (Sub-)Neolithic
resent a relatively common type of wetland archaeologieal réishing structures, narrow strips of birch bark have been pre
source in the eastern Baltic Sea region and northwest Rusg&ared as binding material of the lath screen panels in con
(e.g., Vankina, 1970; Loze, 1988; Rimantiené, 1992; Lozovskast to the structures from the historic period, where twig
1999; Burov, 2001; B rzi §, 2008; Hartz, Kraus, 2009; Mazurlkand root bindings dominate. Both the archaeological and
evich et al., 2010; Pili iauskas et al., 2012; Lajus et al., 2013; éihnographic record demonstrate that similar designs have
zovski et al., 2013; 2014; Kulkova et al., 2012; 2016; B rzi Sretmained nearly unchanged for several millennia, because
al., 2016; Gusentsova, Sorokin, 2017). e ages of the securelfishing gear has been optimized for catching certain species
dated structures in this region range from the Late Mesolithic t,m a specific habitat. Fishing structures have played a central
the Early Metal Age. role in Finland for a long time, as fish have constituted an

Very similar structures have been well recorded by ethnograssential part of subsistence and diet among the prehistoric
phers, e.g., among the Ob-Ugrian Khanty and Mansi of westehunter-fisher-gatherer populations and even later agrarian
Siberia (Sirelius, 1906: 46—47) and the wooden tidal weirs marommunities. The determination of the catch on species
ufactured by the Tlingit, Haida, and Chinook of the Northwestievel has been hampered by the poor preservation of fish
Coast of North America (e.g., Stewart, 1977; Moss et al., 198@mains at prehistoric fisheries, but, based on ethnographic
Moss, Erlandson, 1998; Losey, 2010). sources (Sirelius, 1906; National Board of Antiquities, 1961),

Nearly 100 sites associated with stationary wooder shthe spawn fishing of pikeE6ox lucius perch Perca fluvia
ing structures have been discovered in Finnish peatlandsis), burbot (ota lotg, and roachRutilus rutilug provided
and muddy lake sediments through, for example, drainage, profitable and reliable livelihood with stationary wooden
dredging and peat cutting (Koivisto, 2017). e archaeologicalstructures in historical Finland. Similar techniques have
wooden remains have been deposited in peatlands due to idmeen applied both in lacustrine and estuary fishing in Fin
static land upli, the in- lling of old waterways, and other fac land already during the (Sub-)Neolithic period.
tors enhancing paludi cation, or they are still located in shal In conclusion, shing structures preserved in wetland-con
low water. Approximately 70% of the shery sites are locateditions yield valuable sources for investigating shing meth
in shallow submerged conditions, such as at lakeshores oraas and the mode of subsistence among prehistoric -popu
small brooks and rivers. Circa 19% of the sites are depositkdions and today shery studies are frequently conducted
in peatlands or the wooden structures underlie thick alluviahnd published in the Baltic Sea area. Multidisciplinary work
sediments. Among 11% of the sites, the characterization among mass-harvesting of migratory sh, such as Atlantic
their environmental setting is not possible due to insu cient salmon Salmo salgr white sh (Coregonus lavaretfysand eel
information available in the archives. Non-professionals hav@Anguilla anguilld, in the Bothnian coast during the Holocene
found several of the sites during drainage improvement opermal Maximum (HTM) is currently underway. e sh -
erations or during periods of low water. Only a handful of theng theme is topical also from the ecological viewpoint and
shing structure sites have been found by archaeologists vidhanges in shing patterns — manifested as increased use
eld survey or site evaluation. of stationary wooden shing structures — may re ect mass-

Based on the distribution of the known sites (Koivisto, 2017 procurement and changes in sh abundance. e end of the
some typical locations for encountering shery sites may be disiTM could have meant changes in riverine productivity (e.g.,
tinguished, e.g., by the major Ostrobothnian rivers in westeriiallavaara et al., 2010; Tallavaara, Seppda, 2011) increasing the
Finland, in the area of large lakes in central and eastern Finlarahundance and distribution of certain sh species and result
and in Hame, southwest Finland. Contrary to the ethnographiing in the development of highly sophisticated procurement
record, the archaeological wooden remains are not known frostrategies for maximizing the catch and its preservation for
the southwest and the western coastal parts of the country. Ekelayed consumption.
pecially in central and northern Ostrobothnia, western Finland,
the shing structures have not been preserved in the coastal
belt. Presumably, they were used in lake shing only, or; alter
natively, the site distribution may indicate the previous stages B rzi § V. 2008 S rnate: Living by a Coastal Lake during the
of the Bothnian coastline a ected by rapid postglacial reboundast Baltic Nealithic / Acta Universitatis Ouluensis, Humaniora
and thus suggest older dates. B86. Oulu: Oulu University Press. 2008. 473 p.

It has recently been demonstrated (Koivisto et al., in press) Brzis V., Ceria A., Kalni$ M., Léugas L., Lubke H.,
that the shery sites associated with stationary wooden-strudvleadows J. 2016 Priedaine: A Neolithic Site at the Head of the
tures may be extensive and there may be other types of &ulf of Riga // Archaeologia Baltica. 2016. No 23. P. 12-37.
chaeological remains associated with these sites. WaterloggedBurov G. 2001 European Russia // B. Coles, A. Olivier, D. Bull
wood is dicult to trace in saturated sediments with geo (eds.). e Heritage Management of Wetlands in Europe. EAC
physical techniques, such as GPR, magnetometry or EMI, batgcasional paper 1. WARP Occasional Paper 16. Brussels/Ex
e.g., occupation and re keeping and the resultant remanergter: Europae Archaeologiae Consilium and Wetland Archaeol
magnetic properties are detectable with some of these- metbgy Research Project. 2001. P. 81-90.
ods. Many of the radiocarbon datings have yielded prehistoric Forsberg O., Karjalainen T., Laakso V., Patjas A., Pesonen P.
dates, ranging from the Mid (Sub-)Neolithic period to the ear2009 Pohjois-Karjalan museon arkeologisia tutkimuksia 2001—
ly Iron Age, between ca. 3934-118 cal BCE (2 ). A number &f007 // Arkeologia Suomessa [Archaeology in Finland] 2005—
dendrochronological datings have also yielded historical an#006. 2009. P. 43—-66.
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and “shing equipment which include leisters, arrow,from 4 sites have been identi"ed on the basis of techrologi

harpoon heads and “shhooks made of bone or antlecal, experimental and use-wear analysis. Blanks and preforms
from archaeological sites of Kola Peninsula dated back to 508@re made by longitudinal splitting and fracturing. For-sec
cal BC — BCJ/AD. A classi"cation system of barbed harpoomndary processing were used cutting, planing, scraping, and
heads and “shhooks was developed on the basis of morphdrilling. Abrasion and polishing were used at the "nal stage.
logical analysis. Four periods were de"ned as a result of corvlost of the artefacts were manufactured with stone tools, but
plex analysis: A (5000-2500 cal BC), B (2500-1500 cal B@xces of metal use were recognized on items from Kola Ole
C (1500900 cal BC), D (900-0 cal BC). Techniques of primaeostrovsky Grave “eld.

This article represents complex researches of hunting/ and secondary processing and manufacturing of 113 items



2 ) - )
1 - L]
L] ( .’ L] L] T ) :t (] L]
1,0-1,5) - . .. ", %o R ,
(2008-2009) - .
( , , 2011; 2012; Gusentsova, Sorokin, 2017: 20 - . .,
10-25). . € ,
, . - f « o » ? (10-20) -
( ., 2013; Kulkova, Gusentsova tal., 2014 ). , *35-4,0,
( 30 . %o e 2,0-35 ,
, - , 05-1,0 .- e 10 - «0,8-
e (.1 1,2. € , , 0,9 , .o
e o0 . L] L] f L]
. s - s — K » oo :
e , . - 1,05%x2,30; 1,40%x1,60; 1,80x1,80; 2,0x2,0; 2,20x2,0 . ,
oo 5 20 , - e 14 22 .f 1,2 45 ,
. , — 02 18 . e -
0,6-1,2 . , , L€ . .
- . 27-40f .S —
f L] L] . L] L] f L] 1,20 L]
« ». ® ° . (3_4) - LI f . 80 o , . 1,60 , f .
. 1,2-2,5 2, 7 e .
, *56 . , . (1,5-2,0 )
. (5-7) e o (.1: 1.
0,8-1,0 2,0-25 . e 2008-2009 . ,
, - 2-4 . .,
6 . ., , - . S
, : ., , - 2010 . ...€
- 4,0-8,7 . f . " . o e
2-8 . € - . <
, . - 45, f
L] L] ., L] f 2 . L] , f L] 2—4 ,
L] . € f L]
- 3660-3590 2817-2656 cal BC. — of =+ 56,
o e . . « » ( ., 2010: 165-174).
— 5209-4683; 4346-3947 caBC, . - . 2008-2009 ., -.
3340-2800 cal BC (Kulkova et al., 2012: 1049-1063; , - f R .
Gusentsova, Sorokin, 2017: tabl. 1). ., o- 0 - ,
400 ( *2505, o - ..
7-16 ) .. .,
f 3-4 ., - . oo

124



(08

., 2014: 156-160; Ryabchuk et

100-108).
1,
%o 9

125



f e (*9) . . o J.2011 1— e -
»” L] (40 ) L] - L] L ] -
f y // L] L] L] L] .
, , ( , "1S.ef (). SE e , 2011.
1991: 79-80). 1 .421-451.
, f. - . o S 2012 . -
. . . ( 1 -
. f f, - /I o oo’ -
(WL 3). e L LLET,
€ — e, , ° , 2012. .182-199.
e 6-8 , , . oo, o e, “E., € -
f . 25 .. . - ... 2014 oo
14 . . -
bt fe .o : E e
f 12-19 20-32- . , o - e 1 XU/ -
44 . . . ol (). 1 - ee Tl -
%o 2-4,6, & - , 2014. C. 156-160.
1( ,1970: . t...., te, S e, € -
. XVII-XVIIIl; Rimantene, 2005: fig. 267; , R L “E., " ... 2014
2014). « -7 . 1 &
., f /i VA
, f . - L. - .
. , . f .0« e » 2014. .127-133.
. ( , 1991: 76). < ,£€.1991e o o e,
, .- 1991. C. 100-108.
o o . f 60 - £.1991
t z f - S -
(.1 4., 50 14,0 . - 1991. . 65-86.
.- — f e “E., - S -
1,7 57 .«<- - - R ol PR S
7,0 15,6 . 17,0— ..... 2013 . -
23,0 28,0-28,7 . - . - + S . .
. £ , , 1/ o o o -
3IS.ef e(). e . -
. e . E - . , 2013. . 421-451.

o £ ‘ . Gusentsova T., Sorokin P. 2017 ™e wooden construction
Kaukola, Viipuri, Kirkijoki (Naskali, 2004: tabl. 2; fig. 6; 10;of the Okhta 1 site in St.Petersburg // Archaeologia Baltica.
12). - « - Klaipsda: University Press, 2017. Vol. 24. 133 c.

» Kulkova M., Gusentsova T., Nestrrov E., Sorokin P,
L€ - . - Sapelko T. 2012 Chronology of Neolithi > Early metal age sites
. 1. at the mouth of Okhta river (St.Petersburg) // Radiocarbon.
. L - 2012.7"54 (3-4). P. 1049-1063.
, . f Kulkova M.A., Gusentsova T.M., Sapelko T.V., Nesterov E.M.,
. . o o - Sororin P.E., Ludikova A.B., Ryabchuk D.V., Markova M.A.
. ., 2014 Geoarchaeological investigations on the development of
— Abramis brama(l . ) the Neva River delta (Gulf of Finland) during the Holocene.
( - .. . Journal of Marine System, 2014. Vol. 129. P. 19-34.
B ¥ - Kulkova M.A., Gusentsova T.M., Nesterov E.M., Sororin P.E.
L€ ). 2014 Archaeological and paleogeographic evidence on

the development of the Neva River (Baltic Basin, Russia) //
Germania. 2014 . 92. P. 1-32.
Naskali E. 2004 Koukkupyydyksia Suomen kivikaudelta.

L e S - Unpubcished Pro Gradu work. Department of Cultural Studies,
S.. e “E,TOT L - , University of Helsinki. 2004.
S LI .E - Rimantene R. 2005 Akmens amceiaus cevejai prie Pajzrio
Tt .., %o lagZnos. Vilnius: Lietuvos nacionalinis muziejus, 2005. 528 c.
1.7, 2010 . Ryabchuk D., Zhamoida V., Amantov A., Sergeev .,
-1: Il - - Gusensova %., Sorokin P., Kulkova M., Gerasimov D. 2014
. o Development of the coastal systems of the easternmost Gulf
"1 [ (). ., of Finland, and their links with Neolithic-Bronze and Iron
2010. . 165-174. Age settlements // Geological Society, 2014. London, Special
e $..1970% ¢ .o Publications, Yrst published September 29; doi 10.1144/
<« ,1970. 268 . SP411.5.

126



® 00 00000 O - [ ] .€ [ ]
[ ] €.’ e o € .’f ”€. , [ .€ e o
.T ¢€.€. A...

€, f,.. Tt ... %S E€Z ‘%0'%o0""t

1 Autonomous Non-commercial Organization «Saieamid Research Institute for Cultural
and Natural Heritage», Saint-Petersburg, Russia

2 Institute for the History of Material Culture RAS, Saint-Petersburg, Russia

chaeological site with well preserved wooden construovere located in hollows of various shapes and sizes. ™e hol

tions in St. Petersburg. ™e cultural layers of the prehislows may have been lej over in former river arms ¢owing into
toric settlements are situated under alluvial sandy sedimentie lagoon or have been formed on the river bottom. About
1,0-1,5 m thick, which lie under the buried soil of the Middle400 stakes driven into the ground were studied. 20 fragments
Ages. Features of the microrelief of the site, its stratigraphyf constructions made of splinters were discovered. According
and archaeological observations allowed us to distinguish da radiocarbon dates and dendrochronology of the wooden
earlier coastal Yshing zone located on the coast of the gulf, sstductures, these structures date back to the Mid-4mid
a second Yshing and living area, connected to river channé¥é millennium BC. Fishing gear includes plummets — small
(excavations 2008-2009). ™e lower cultural layer containstones, wrapped in the thin strips of birch bark and shale
over 30 concentrations of structures with well-preserved comlummets.

The Neolihic — Early Metal sites Okhta 1 is the Yrst ar verted wood: stakes and masses of splinters. Most structures
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river Eloma in the basin of Lake Vozhe in the north of thebles as an aft'cial bai di>erent types & 14 teeth points and

Vologda region. It dates back to Final Mesolithic — Earlyl harpoons, among which one-row harpoons prevail, and also
Neolithic period, and is a placerf@'shing. Se site includes there is one unusual massive and wide harpoon — two-row with
™shing structures located in narrow and long depressicelm ~ small and rare tebt Se use of nets is evidenced by ceoats from
cient creeks consisted of wooden piles or pillars hammered depime bark and tools for weaving nets, including one resembling
into the clay Se remains of the ™sh-traps, as well as the fraga modern crochet hook, and two shuttles with a drilled hole at
ments of wicker baskets lying at the very bottom, were fountthe wider end while the other end is sharpened, like a needle.
in the depressions. At the bottom of one drth a fence-mat Also, some wooden items were found: two clappers with han
made of very long narrow wooden lath with pointed ends fodles and a part of a 92 cm-pfiMshing shell callgshipY. Fishing
sticking into the bottom, was foundere was a dense cluster equipment shows thdVshing was carriedtdu di>erent ways:
of these laths lying in several layers. Fishing equipment includeslividually, collectively and in small groups. Furthermore,
bone artefacts: nine hooks(f'shingroa™shing @de), 12 rods a large numberfo™sh bones were found at the site.

The peat site Karavaikh is located on the bank of the with cuts, some of them were probably used like modern bau
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ortant role. ¥is is con8rmed by the topography of the stationary traps. Based on the results of radiocarbon analysis,
settlement Veksa 3 and pile structures that were studiecbnstructions are dated to the end of tle-4beginning of the
on the banks of the Vologda River. Remains of diderent types & mill BC.

F’pshing in the Neolithic — Eneolithic periods played an im mats/tops indicate an intensive use of 8shing implements and
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cause organic materials most ojen used in the preducof the osteological collection from the layers of the Mesolith

tion of Yshing equipment, do not persist in the sandyic — early Neolithic period is represented as well. On the basis
soil of most known archaeological sites, including a multi-of archaeological and ethnographic data, various techniques
layer settlement Tudozero V located on the southeastern shoamd methods of Yshing for the southern Onega area are re
of Lake Onega. ¢e article represents the materials related toonstructed.

Q rchaeological evidence of Yshing activity is scaree, b¥shing, obtained during excavation of this site. ¢e analysis
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and Bieshankovichy districts of Viciebsk region, Republe (rzerlica, 1); one-sided jagged point; harpoons (fragments,
lic of Belarus. 27 sq. m. completely and 12 sq. m. palLl), bone jags (possible parts of composite Ssh-hooks, 4).
tially were excavated during 10 years (2008—-2017). About 80%*"“ere are also birch bark buoys (6, with fragments), stone (2)
of materials belong to the zhyzhyca-kryvina stage of Northerrand clay (1) weights for nets, damaged Ssh trap made of pine
belarusian culture. splinters.
More than 60 bone artifacts associated with Sshing were Ichthyological collection was analyzed only for 2008—2014.
found. Among them are: U-shaped Sshing hooks (19 items)ere are about 72 000 deSnable bones of more than 2000 Sshes.
their technical fragments and broken dies (25); massive Sshe main spices were perch (57%), pike (21%) and roach (14%).

Asaviec 2 settlement is located at the boarder of Sianfmok from moose jaw-bone; two-sided needle-like Sshing tack
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nal stage of the Eneolithic Volosovo culture. Ze Upper-on coal samples from the ritual hearths: 3820+40, 3900+40,

olga expedition IA RAS conducted the research therd190+50 BP (Le-2617, 2613, 2615). However, dating of animal
during the 1960s-1980s. About twenty ritual «hoards» wetgones (bear and badger) from two «hoards» (ZZ 9 and 11) in
discovered at Sakhtysh Il consisting of clusters of artifacts wi017 at the laboratory of the Belfast provided new AMS dates:
traces of exposure to the cere. Among them are a variety of od§t80+41 and 4445+37. Ze signicecant diYerence between new
ing tools: serrated edges, harpoons, ceshing hooks. Ze coracaidd previous dates may depend on the reservoir eYect, due to
artefacts made of bone, the purpose of which is still debatethe fact that the diet of these omnivorous animals included cesh.
we believe also are harpoons. Ze variety in forms of the ceslAs well as the fact that these two «hoards» were located outside
ing tools allows suggesting the specialization in ceshing. TiroBthe main ritual areas, belonging to an earlier time.

S(htysh Il burial ground (Central Russia) belongs to theof use of these «hoards» is based on radiocarbon dates made
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conducted complex researches and excavations of the siterelated to "shing, wooden "shing structures, faunal remains,
Zamostje 2 related to the reconstruction af tkhing activ.  settlement structure and paleolandscape.
ity of the Late Mesohic — Early Neolithic population in the

I n 2009-2015, a team of European and Russian scientisétpper Volga Lowlandee studies included analysis of inverto
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shallow water littoral areas, numerous stone plummetgraphic evidence. Among the Khanty “shing tools from the

and woodworking tools, as well as abundant ichthyofauVogulka river exhibited in the State Museum of Nature and Man
nal remains indicate the existence of a well developed “shingt Khanty-Mansyisk, there is an escallop shell which is treated
™e same is evidenced also by arti"cial “sh shaped baits made a helper spirit for “shing (Exhibition catalogue, 2007: 57).
of various materials, which were found on the Late Stone Ag&e fossilized shells in the Early Neolithic Valdai assemblage
sites of Eurasia. ™e idea that stone “shes served as amulets andsisting of a red Sint, a piece of chalk and a stone cup can
plummets was “rst put forward as early as the late XIx certhus be interpreted as symbolic objects.

I ocation of the sites attributed to Valday culture neartury. ™e spiritual constituent of “shing is reSected in ethno
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Early Neolithic comprise implements for collective andnied by basket traps were found. Se stone tools were repre

individual ™shing activity and also skeletal remains afented by sinkers. Se toolkit of bone and stone tools as well as
the game ™sh. Se most numerous implements are bone toolsnoden ™shing gear directly derives from their analogues in the
harpoons, barbed points, leisters, arrow points and ™shhookesolithic ™shery equipment. Typological equivalents could be
Knives made of elk ribs were used for ™sh scaling. Accordingdand in the synchronous assemblages of the Neolithic in the
traceological studies the bone picks previously supposed to beighboring areas. No special features of the cultural character
icepicks for winter ™shing have been attributed to digging ameere revealed among the ™shing artifacts from the Eady Neo
woodworking tools. Als a woalen ™shhdo a paddle, a pine lithic sites in the Upper Volga.

The archaeological datan 0™shery in the Upper Volga bark >oat, ™shnet knots and elaborate ™sh hatches aecompa
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! Perm State Humanitarian Pedagogical University (PSHPU), Perm, Russia

2 Perm Federal Research Center of the Ural Branch of the RAS, Perm, Russia

cal settlements of the Chashkinskiy microregion. In thehe Middle Ages settlements assemblages. Fishing tools indicate
Neolithic and the Chalcolithic ™shermen used sinkerthe development of a variety of ™shing forms in the Chashkin
and ice-splitting tools, and chisels and adzes for boats construgkiy microregion.

The article represents ™shing tools found in archaeologion. Sere are ™shing hooks, spikes for ™shing, and sinker in
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More than 20 Neolithic sites are known in this area—shing. Net sinkers were founs on the sites Cherkasskaya and
Large surfaces of five sites (Cherkasskaya I, Zaton $chuchie IlI.
Monastyrskaya |, Dronikha and Schuchenskaya Il) were in  Fishing did not play a major role in ancient economy ef lo
vestigated. cal inhabitants in early and Later Neolithic. Freshwater mussels
Fishing activity on Neolithic sites of the Bityug River is eviwere one of the main sources of food supply, shellmiddens were
denced by —sh bones remains and —shing equipment includingovered on the sites Cherkasskaya, Schuchie Il and Dron
harpoons, lances, —shhooks and —shnet sinkers. More prediklety ™e mussels are represented mainlyibip pictorumand
it includes seven denticulated lances, one harpoon, ha™ elemeless § Viviparus.Also turtles could have been used as a food
fragment of a bone tool (probably, harpoon) and four —shhook®source.

The Bityug River is a left tributary of the Don River.Materials of Neolithic sites of the Bityug River may evidence net
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processing were indeed rather sceptical (van Gijn, 1984).

Fishing is still very much an invisible resourege is a large  Later experimental works proved that use-wear traces from
number of evidence of hunting, agriculture, pastoralismsh processing can be quite distinctive (Clemente et al., 2010;
and even gathering in the Palaeolithic and Neolithic periodGarcia Diaz, Clemente, 2011), however, their recognition in the
However, shing and sh exploitation is still little known. Fish archaeological assemblage it is never easy and largely depends on
was exploited at least from the Upper Palaeolithic (Cleyet-Merléhe preservation condition of the assemblage. Protein residues
1987; Cleyet-Merle, Madelaine, 1995; Zotkina, Cleyet-Merl@nalysis has been given interesting results for Scandinavian lithic
2017), but evidence is sporadic due to problems of preservatiassemblages (Hogberg et al., 2009), while a recent experimental
and recovery. Fish remains are mati cult to be detected approach through FTIR microspectroscopy (Monnier et al.,
and have oen been ignored, especially in old excavation2018) suggests that this technique can also provide insights into
Conservation issues can also aect their preservation in theh processing tools, however its archaeological applicability
archaeological assemblages and it is also possible that despés still to be proved.
sh was an available resource, prehistoric populations did not In this presentation we will provide a review of the available data
intensely exploited it as a food source. However, in many casas Late Mesolithic and Neolithic sites in the Iberian Peninsula in
it is not possible to assess whether shing was practiced andwdich evidence of sh processing tools have been discovered. e
what extent, as there haven't been many e ort made to de nsites are Vale Marim | (Late Mesolithic) and Vale Pincel | (Early
prehistoric shing, especially, as far as Mediterranean area Mgeolithic) both located in the Alentejo coast (Portugal), and La
concerned. ere are indeed relatively few sites which provideEsparragosa (Neolithic) in the Bahia of Cadiz (Spain).
a well-documented evidence of shing for Meso-Neolithic
periods in the Mediterranean (among others Galili et al., 2004;
Bazzanella et al., 2007; Rainsford et al., 2014).

The presence of artefacts associated with fishing practices
is a good indicator that can complete or even provide an
alternative evidence of fishing when fish remains have ndiish processing operations that can be carried out with lithic
been recovered or preserved. Hooks, harpoons and fragmené®Is mainly consists of scaling, decapitation, and gutting tasks.
of fish traps represent a good example of these types ©Oh the basis of experimental data (van Gijn, 1984; Briels, 2004;
artefacts and a very clear testimony of fishing (Marijanovi Clemente et al., 2010; Garcia, Clemente, 2011), use-wears traces
2009; Komso, uka, 2014; Clemente et al., 2013; Lozovskesulting from these tasks are characterized by:
et al., 2013). Spatulas and other bone tools can also &emarginal band of compact polish with a rough and greasy
associated with fishing or to fish processing activities, even appearance, probably caused by the contact with hard
if their recognition as fishing gear is far more complicated materials (e.g. sh skeletal parts) during the phases of sh
(Clemente et al., 2002; Arrighi et al., 2016). decapitation and/or gutting. ose wears are associated with

Lithic tools have not really been into this debate. An early a major scarring of the edge on both the ventral and dorsal
attempt to distinguish use-wear traces from sh scaling and faces of the tools;

165



F

Fig.1. ([SHULPHQWDO XVH ZHDU WUDFHV IURP (VK SURFHVVLQJ

b. the presence fo‘empty spacéswith a circular or
semicircular shape ose areas could be related to the
adhering of sh residues, principally scales, over the lithic
surfaces during the cleaning process. e presence of thos&races of this type have been found on lithic tools from two
elements does not allow the formation of the polish ovesites located in the Alentejo coast and dated between the end
the underlying surface, producing an irregular distributionof the seventh and the beginning of the sixth millennium
of the wears. cal BC: Vale Marim | and Vale Pincel I. In both sites lithic
Other experimental tools show a mix of the previous useassemblages are mainly dominated by a bladelet-oriented
wears, possibly being used for more than one action, bogiroduction. From a typometric point of view, bladelets show
cleaning and sh processing. In addition, it is important toquite standardized module sizes, averagely between 7-9 mm
point out that those actions are not associated with the diredf width.
consumption of the sh, but more likely with its preparation for  Tools possibly related to sh processing tasks are mainly
storage and conservation. represented by fragments of blades or bladelets, showing no
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or little retouch (Soares et al.,, 2016; 2017). Observed tracesBazzanella M., Betti L., Wierer U. 2007 Mesolithic wetland
are characterized by:noa macroscopic level of analysis,exploitation at Galgenbihel // Dos de la Forca, Italy, Eastern
a marginal scarring associated with moderate edge roundingips. e sh fauna // H. Hister Plogmann (ed.) e Role of
on a microscopic level, dull polishes with a greasy and roudfish in Ancient Time. Papers of the 13th ICAZ Fish Remains
appearance, an open or a semi-closed texture and an irregul&brking Group Meeting, Basel, 49 ottobre 2005. VML Verlag,
distribution along the used edge. It is true that these types Bfahden: 2007. P. 93-100.
use-wear traces are rathdi cult to be discerned from other Briels I. 2004 Use Wear Analysis on the Archaic Flint
traces produced by animal butchering. On the basis of th&ssemblage of Plum Pice, Saba: A Pilot Study. Ph.D Dissertation.
comparison with the traces from experimental specimens, Faculty of Archaeology, Leiden University, Leiden, 2004.
seems that sh-processing tools shows more rounded edges andCleyet-Merle J.J. 1987 Les gurations de poissons dans lart
more developed polish; however the development of use-wepaléolithique. Bulletin de la Société préhistorique francaise,
quanti cation methods should be employed to advance a mor&987, N. 84(10/12), P. 394-402.
detailed interpretation of these wears. Cleyet-Merle J.J., Madelaine S. 1995 Inland evidence of
In both sites faunal materials are not well preservechuman sea coast exploitation in Palaeolithic France // A. Fischer
Nevertheless, at Vale Marim I, the only faunal remain recoverg@d.) Man and Sea in the Mesolithic, Oxbow Books, Oxford,
is a sh tooth ofSparus aurataat least proving that sh was 1995, P. 303—308.
consumed on site. e tooth was recovered from a combustion Clemente I., Gyria E.Y., Lozovska O.V., Lozovski V.M.
structure that the excavators consider might represents a sh002 Andlisis de instrumentos en costilla de alce, mandibulas
smoking structure (Soares, Tavares da Silva, 2017). ale castor y caparazon de tortuga de Zamostje 2 (Rusia) //
structure is characterized by hearths characterized by rek Clemente et al. (eds.) Andlisis Funcional: su aplicacion al
cracked cobbles and associated with post holes. Combustiestudio de sociedades prehistéricas. BAR International Series,
areas and pits characterized by the presence of charcoals &ford 2002. 1073, P. 187-196.
sh remains have been discovered in other Mesolithic sites, Clemente |., Garcia V., Ramos J., Bella S.D., Pérez M.,
such as Dos de La Forca in the Italian Alps (Coltorti et alVijande E., Cantillo J.J., Soriguer M., Zabala C., Hernando J.
2009). However, their function as cooking or smoking area 8010 e Lithic Tools of the La Esparragosa Site (Chiclana
still to be proved. de la Frontera, Cadiz, Spain, fourth Millennium BC):
Another example of stone tools possibly involved in shA Methodological Contribution of the Study of Lithic Tools
processing practices comes from the site of La Esparragofa. the Consumption of Fish // T. Bekker-Nielsen, D. Bernal
e site has been dated to the Late Neolithic (Vijande et al.,Casasola (Eds.) Ancient nets and shing gear: proceedings
2018) and it is characterized by a blade-oriented productiorgf the International Workshop on Nets and Fishing Gear in
with blades and bladelets representing the 44% of th@lassical Antiquity: a rst approach. Servicio de Publicaciones
assemblage. Of the 115 used tools, 156 used edges have Beehus University Press, Cadiz, 2010. P. 275-286.
detected, a large majority of them (199) being associated with Clemente Conte |., Garcia Diaz V. 2008 Yacimientos
the processing of animal substances. e 80,6% (96 usedrqueoldgicos de la Bahia de Cadiz. Aplicacion del andlisis
edges) of this group can be associated with the processifumcional a los instrumentos de trabajo liticos del Embarcadero
of sh, probably including di erent tasks, such as scalingdel rio Palmones, La mesa y La Esparragosa // J. Ramos
decapitation, gutting and lleting tasks. (coord.) memoria del Proyecto de Investigacion: “La ocupacion
prehistérica de la campifia litoral y banda atlantica de Cadiz"
Aproximacién al estudio de las sociedades cazadoras-
recolectoras, tribales comunitarias y clasistas iniciales.
Arqueologia Monografias. Junta de Andalucia. Sevilla, 2008.
P. 185-198.
e consumption of aquatic resources, and in particular  Clemente Conte I., Maigrot Y., Gyria E.Y., Lozovskaya O.V.,
sh, has been documented even for early periods, such &szovski V.M 2013 Aperos para pesca e instrumentos para
Middle and Upper Paleolithic. However, it is only startingprocesar pescado en Zamostje 2 (Rusia): una experimentacion
from the Mesolithic that aquatic resources appear to haveara reconocer los rastros de uso // A. Palomo, R. Piqué,
played a major role in the economic and subsistence practice§. Terradas (eds.), Experimentacion en Arqueologia. Estudio
e exploitation of sh of mollusks might have coincided y Difusion del pasado, Serie Monogra ca del MAC, Girona,
with changes in mobility patterns and a major degree 02013. P. 63-71.
sedentarization of hunter-gatherers groups. Within this Coltorti M., Pieruccini P., Bazzanella M., Wierer U. 2009 Site
frame, sh processing, conservation and storage mighformation processes of a Mesolithic rockshelter at Galgenbihel/
have represented important economic tasks, especially f@os de la Forca (Adige Valley, South Tyrol, Italy) // Preistoria
communities living in some particular geographical area#\Ipina, 2009, N. 44. P. 149-157.
characterized by a high availability or a diversity of sh species. Galili E., Lernau O., Zohar |. 2004 Fishing and coastal
e sites considered in this presentation provide an example ofadaptations at Atlit-Yam — A submerged PPNC Fishing village
villages where sh exploitation probably played an importanto the Carmel coast, Israel // Atiqot, 2004. N. 48. P. 1-34.
role, including tasks of processing and conservation that are Garcia Diaz V., Clemente Conte |. 2011 Procesando
usually very di cult to be recognized archaeologically. pescado: reproducciéon de las huellas de uso en cuchillos de
silex experimentales // A. Morgado, J. Baena, D. Garcia (eds.).
La investigacion experimental aplicada a la arqueologia,
Universidad de Granada, Universidad Auténoma de Madrid,
Arrighi S., Bazzanella M., Boschin F., Wierer U. 2016 How tdsociacién Experimenta. Malaga, 2011. P. 153-159.
make and use a bone “spatula’ An experimental program basedGinj A.L. van “Fish polish: fact and ction” Early Man News,
on the Mesolithic osseous assemblage of Galgenbiihel/Dos d&+40-11.3 Edited for the Comission for the Paleoecology of
Forca (Salurn/Salorno, BZ, Italy) // Quaternary International,Early man of INQUA (International Union for Quaternary
2016, N. 423, P. 143-165. Research). Tubingen. 1984/85/86. Part |. P. 13-28.
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wear with protein residue analgsi— a study of tool use and P. 311-320.
function in the south Scandinavian Early Neolithic // Journal of Soares J., Mazzucco N., Clemente-Conte |. 2016 The first
Archaeological Science, 2009. N. 36(8). P. 1725-1737. farming communities in the Southwest European Coast:
KomsSo D, uka M. 2014 Neolithic shing at the Kargadur A traceological approach to the lithic assemblage of Vale
site near Linjan // P. Visentini (cur.). Adriatico senza con ni, Pincel | // Journal of Anthropological Archaeology, 2016.
Catalogo della Mostra. Udine: Museo di Storia Naturale dN 41. P. 246—-262.
Udine, 2014. P. 152-153. Soares J., Mazzucco N., Tavares da Silva C. 2017 Marine
Lozovski V.M., Lozovskaya O.V., Clemente Conte |. 201&daptationsin the Late Mesolithic of the Southwest Portuguese
Zamostje 2 Lake Settlement of the Mesolithic and Neolithi€oast. Micro-use wear analysis of the lithic industry of Vale
Fisherman in Upper Volga Region. Russian Academy of Sciendéarim | // Revista portuguesa de arqueologia, 2017. 20.
Institute for the History of Material Culture, Sergiev-Possad. 31-44.
State History and Art Museum-Preserved. St. Petersbourg. Vijande-Vila E., Ramos-Mufioz J., Pérez-Rodriguez M.,
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Marijanovi B. 2009 Crno vrilo 1. Sveu iliSte u Zadru, Zadar,Almisas S., Riquelme J. A., Soriguer M. C., Clemente-Conte |.,
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D. Cuenca-Solana !, I. Gutiérrez-Zugasti !, . Clemente-Conte 2,
M.R. Gonzalez-Morales?

! nstituto Internacional de Investigaciones Prehistoricas de Cantabria (lIhR@€)sidad de Cantabria,
Santander, Cantabria, Spain

2 Departamento de Arqueolagi Antropologia, IMF-CSIC. Barcelona, Spain

the Middle and Upper Palaeolithic have been reported ttion of these artifacts, four picks were manufactured using
contain evidence of coastal resource exploitation. Howevethe same type of fine and compact grain quartzite that was
large shell middens have been so far exclusively dated to tieeorded in the Asturian picks. Subsequently, the four ex
Mesolithic (10,8-6,7 ka cal BP). Most of these Mesolithic shetlerimental picks were used in three different activities: ex
middens (~130) have been found in the central part of the rdracting limpet shells from the rocks, digging roots/tubers
gion, between the localities of Ribadesella and Santander, amud processing hazelnuts. Experiments were developed dur
belong to the so-called Asturian culture (Gonzéalez-Moralesng 30 minutes, time that was estimated adequate to obtain
1982). In terms of subsistence strategies, this period was chdiagnostic use traces due to the type of hard and abrasive
acterised by large collection of intertidal resources, such as mahaterials with which the active parts interacted. The aims of
luscs, echinoderms and crustaceans (Gutiérrez-Zugasti, 2008)e experiment were: a to quantify the loss of matter in the
Marine resources were complemented with terrestrial mamactive zone as a result of the use of the picks for each of the
mals, mostly red deer, roe deer and wild boar (Marin-Arroyodifferent activities. For this, all the experimental picks were
2013), but also with gathering of plants and fruits (Lépez-Dérimeasured before and after the development of the activity;
ga et al., 2015). From a technological point of view, the limib) to analyse the development of the use traces on the active
ed evidence of lithic and osseous artefacts during this pericirfaces of the experimental picks in order to establish their
contrasts with the richness of the preceding Upper Palaeolithfanctional interpretation by comparison with the archaeo
(Straus, 2005). For this reason, the Asturian Mesolithic has bekmgical picks; and c to evaluate the effectiveness of the tool
traditionally de ned, from a technological point of view, by the for each technical gesture, and thus to assess the ability of the
presence of the “Asturian pick’, its most characteristic lithic tooltool for the activity to which it was used.The archaeological
e Asturian pick is a quartzite-made lithic artefact character and experimental picks were observed at a macroscopic level
ised by its simple formalisation, consisting in generating a shamsing two low power microscopes Leica MZ16A and S8APO.
edge by laterally extractn akes of unifacial form. Despite Subsequently the picks were observed under 100 and 200X
their morphological similarity to macrolithic instruments from using a Leica DM2500M microscope.
the Lower Palaeolithic, the Asturian pickséawsmall size, with
an average size of ~8,5 cm.
During the last decades, some scholars have tieddt
a functional explanation for this artefact. us, some scholars The picks from Mazaculo Il showed a homogeneous and
have supported the hypothesis of their possible use to collesimple system of knapping, consisting in generating a sharp
limpets attached to rocky substrates (Vega del Sella, 1923; Gadlge by extracting flakes laterally. From a use-wear perspec
ballo, 1926; Madariaga, 1968; Gonzalez-Morales, 1982), whilee, the microscopic alterations on archaeological and ex
others have claimed that these artefacts were used for other pperimental picks are usually isolated and not very well de
poses, such as digging roots and/or tubers (Straus, 1979; Streekped, and therefore they do not provide clear information
and Clark, 1986), or for crushing the shells of the sea urchins &bout the use of the picks. However, the comparison of the
order to extract the gonads (Madariaga, 1976). macroscopic alterations (e.g. characteristics, location and
degree of development) recorded in archaeological and ex
perimental picks allowed to verify or refute the functional
hypotheses previously established on the Asturian picks.
Technological and functional analysis was carried out oifhis comparison showed a greater similarity of use macro-
35 Asturian picks from the site of Mazaculos Il (Asturiasfraces in the picks used to perform activities that involve the
northern Spain) (fig. 1)For the development of the analyti contact of the point with mineral matter. Despite that during

I n northern Iberia, numerous archaeological sites dated toal experimentation, oriented to the functional interpreta
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1. La Rasa; 2. Bafiugues; 3. El Crermo, San Anfonio; 4, Colomiba, El Pemciak; 5, Meré; 6. La Riera,
Custo La Mina, Trescalabres, Amerc, Coberizas, Bricia, El Aloru; 7. Fonfrla; £. Balmon, infiema;
9. Cuartarmenlaro; 10. E1 Toral N, El Maze, El Agueia, Collamosa; 11, Codoveganes; 12. Juan de
Covera: 13, Pendusles; 14, Mazaculos I, Moline de Gasparing 156, El Pindal; 18 Cinego

Fig.1. /RFDWLRQ RI OD]JDFXORV ,, DQG SULQFLSDO VI DWQHYLENW K G UHRVHQKHURI SBHUX DL

Fig. 2. General view of the pick Mz 143 (below) and detailed view of the dorsal (above right) and ventral (above left) sides
RI WKH SRLQW 7KH DUURZ LQGLFDWHYV WKH SRVMEWHRBQ &RX UNLKH WH(DiOX)VAIDFNIHWN—l—[V%UlFN IURP WK
WKH SRLQW 1RWH WKH VWURQJ URXQGLQJ RI WKH SRLQW
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both limpet collection and nut processing theseaicontact toceno nal y el Holoceno inicial // PUbliCan: Ediciones de la
with mineral matter, the different technical gestures used itUniversidad de Cantabria, Santander.
both activities (oblique percussion and frontal pressure, re Gutiérrez Zugasti F.I., Gonzalez Morales M.R. 2010 New data
spectively), generated different traces, mainly regarding then Asturian shell midden sites: the cave of Mazaculos Il {Astu
degree of alteration and the location of the use wear. Therdas, Northern Spain) // E. Alvarez-Fernandez, D.R. Carvajal-
fore, from the comparison of macroscopic traces and thei€Contreras (eds.), Not only Food: Marine, Terrestrial and Fresh
location between the archaeological and the experimentalater Molluscs in Archaeological Sites: Proceedings of the 2nd
picks, we consider that the picks from Mazaculos Il wer#leeting of the ICAZ Archaeomalacology Working Group (San
used for limpet collection (fig 2). The relation between thdander, February 19th-22th 2008) Aranzadi Zientzia Elkartea,
Asturian picks and shellfish collection is significant due tdonostia, P. 110-118.
the importance of these resources for Mesolithic human Lopez-Ddriga l., Diniz M.T., Arias P. 2015. New preliminary
populations, which heavily exploited these resources; leadata on the exploita- tion of plants in Mesolithic shell middens:
ing to the formation of huge shell middens. In this sense ithe evidence from plant macroremains from the Sado valley
Mazaculos Il the limpets are the most abundant shells ident{Pocas de Sao Bento and Cabeco do Pez) // N.F. Bicho, C. Detry,
fied (Gutiérrez-Zugasti, Gonzélez-Morales, 2010). Finally, il.D. Price, E. Cunha (eds.) Muge 150th: the 150th Anniversary
the case of Mazaculos Il the presence of several picks withthe Discovery of Mesolithic Shellmiddens. Vol. 1. Cambridge
significantly smaller size must be remarked. Considering th8cholars Publishing, Cambridge, P. 347-360.
small size of these picks, too small for proper handling by an Madariaga B. 1968 Estudio experimental sobre la utilizacién
adult individual, it is possible that some of these peaks wede los picos asturienses, Avigan, 187: 19-22.
used by children and/or women to carry out the collection of Madariaga B. 1976 Consideraciones acerca de la utilizacion
limpets. This pattern that relates the collection of marine redel pico marisquero del Asturiense. XL Aniversario del-Cen
sources to the younger individuals of hunter-gatherer groupso de Estudios Montafieses, Institucion Cultural de Cantabria.
has been recurrently reported by ethnography (see for-exarBantander. P. 437—-451.
ple Meehan, 1982, Bird, Bliege Bird, 2000). Marin Arroyo A.B. 2013 Human response to Holocene
warming on the Cantabrian Coast (northern Spain): an unex
pected outcome // Quaternary Science Review, 81. P. 1-11.
Meehan B. 1982 Shell bed to shell midden. Australian Insti
Bird D.W,, Bliege Bird R. 2000 e Ethnoarchaeology of Ju tute of Aboriginal Studies, Canberra.
venile Foragers: Shehing Strategies among Meriam Children  Straus L.G. 2005 e Upper Paleolithic of Cantabrian Spain
/[ Journal of Anthropological Archaeology 19: P. 461-476. /[ Evolutionary Anthropology 14: 145-158.
Carballo J. 1926 El esqueleto humano mas antiguo-de Es Straus L.G. 1979 Mesolithic adaptations along the northern
pana. Edited by the author. Santander. coast of Spain // Quaternaria 21. P. 305-327.
Gonzélez-Morales M.R. 1982. El Asturiense y otras culturas Straus L.G., Clark G.A. (eds.) 1986 La Riera cave. Stone Age
locales. La explotacion de las areas litorales de la regién carftdnter-gatherer adaptations in northern Spain. Arizona State
brica en los tiempos epipaleoliticos // Monografia 7. Centro deniversity, Tempe.
Investigacion y Museo de Altamira, Santander. Vega del Sella R.E. Conde de la 1923 El Asturiense. Nueva
Gutiérrez-Zugasti F.I. 2009 La explotacion de moluscosdustria preneolitica. Serie Prehistérica 27. Vol. 32. Museo Na
y otros recursos litorales en la region cantabrica durante el Ple@onal de Ciencias Naturales, Madrid.
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preservation of organic materials in the Trans-Urals'shing hooks and net sinkers made from pieces of stone bound
rought to light direct evidence of “shing including bonesacross with willow or lime bark. Number of “sh bones increased
of freshwater “sh, mainly perch and pike and various “shingn Late Mesolithic layer of Beregovaya Il indicating greater
tools. Harpoon heads and an intact “shing hook were foundmportance of “shing at that time. A wooden paddle from this
in the bottom (V) Early Mesolithic level of Beregovaya Il sitelayer is a direct evidence of the use of boats.

Ecavations of Mesolithic peat bog sites with goodMiddle Mesolithic layers yielded harpoon and/or leister heads,
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Russian State Professionally Pedagogical University (Nizhniy Tadil, bMaimiy Tagil, Russia

into harpoons and barbed points, such as arrowheadspwheads, which are attributed usually to harpoons. Experiments
leisters, darts and spears. Distinctive features of hashowed that so called harpoons could have been attached to the
poons are special elements for attaching to the shaft, as holglsa™ with the help of this "necks. Inverse barb, undulation, hole and
notches, grooves, reverse barbs, and undulation. notch favored tough binding. It may be the evidence that they might
Already 30 years ago a "necke — lower part of an arrowhead beave been used as leister heads. Sus, the role of harpoons in econ
tween lower and inverse barb, undulation and notch was identi"eadimy of ancient communities is rather overestimated.

Barbed bone arrowheads have been recently divideltlis well de"ned and can exist within almost all known barbed ar
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associated with collective and individual methods of ™skdrawn to the use-wear traces on bone knives for cleaning ™sh.

ing of the inhabitants of the Early Neolithic settlementlt is concluded that ™shing in addition to hunting acted as the
located on Lake Mergen in the forest-steppe Ishim River Banain part of the economy, which is con™rmed by the role of
sin. Se data of ichthyologic determination of ™sh bones arartifacts associated with ™shing as markers of a sacral settlement
used. According to the experimental use-wear analysis, tools fepace.

The article presents the results of the study of bone tootsatching and processing ™sh have been identi™ed. Attention is
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sandy hills 11 km to the north from the site Baibekof meat knives. Composite flint knives made from mcro
rasnoyarsky district, Astrakhanskaya obl.). Aboutlithes-circular segments put into antler handle were widely
400 sg. m. were excavated in 2013. "e whole surface was dised at Baibek site.
vided into 1 m squares and excavations were conducted within Technological analysis showed that medial parts of blades
arti™cial layers 3—6 cm, sieving of each square was conduatede used to produce circular segments (82) and 2 microblades.
as well. Fire-places, charcoal accumulations, ash spots and pitsSpatial analysis showed a particular concentration ef mi
were found. crolithes on the surface of the site Baibek excavated in 2013. It
Tracological analysis of flint assemblage of the sitmight testify their use as elements of composite knives. “ey
Baibek (2013 year of excavation) was conducted. In totatay have been probably placed inside bone handles and aSer
1251 flint artefacts were investigated under the microscopéheir decaying insets were deposited on a restricted surface.

S Baibek is attributed to Neolithic. It was found in 2008It was identified that all microlithes were used as insets
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trac ological analysis of tools for cutting grass andsources for reSning the issues of adaptation to the natural en
reeds of ancient hunters and Sshermen of the Mesovironment of the population inhabiting diceerent areas of the
lithic / Neolithic of the Russian Plain and Central Asia. >eir ancient world.

The article is devoted to the results of experimental andetection in the studied complexes is one of the important
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ere are a series of factors that allow the determination of cer
tain fundamental aspects that bring us closer to the knowledge
of the activities developed by the production tools used in cerealintrinsic characteristics of tre di erent use-wear traces related
harvesting activities. ese factors are: the degree of developto cereal cutting allow us to determine how the cereal plants were
ment of the traces of use, their distribution in relation to theharvested. On the one hande wd sickle elements that have
active edge, the macro and microscopic characteristics of eaghoright, voluminous micro-polish of compact pattern, with the
material worked with the active edges. In this work, we will prepresence of some depressions that respond to the contact with the
sent some of the elements that allowed us to clarify aspects sgm of the cereal'sr€ay . 1:C). In this case, and depending on the
as (1) the way in which ¢hint elements were handled into the state (green or mature) of the plant, the aspect of the micro-polish
tools used to reap the cereal; (2) the height of cut of the cereabs change (see below). On the other hand, we have also seen other
stem and (3) the degree of maturity of the harvested plantpieces that show the cut of cereals directly at grourld gvé:D).
For this we also rely on comparisons with the experimentaése ar e int tools that used to cut cereal stems but the tip of the
collection compiled in our facilities (IMF-CSIC), making-ob instruments (usually long blades) touches directly on the ground
servations and analysis through the equipment we.hsve  when cutting the plant — probably to be able to use the stems for
equipment consists of binocular nma@r (Leica MZ16, Olymm  other purposes (to feed domesticated livestock) or as a raw material
pus SZX7) and metallographic microscopes (Leica DM250@r the production of other consumption goods (e.g. construction
Olympus BH2 / UMA and Olympus BX51) that are used forraw matter, beds/mattresses, etc). Also, in other cases, the tools can
the rst two aspects; @ha Confocal microscope (Sensofar-Plu touch the ground when separating the ear from the sterite
neox) for the third of the raised aspects. harvest itself is type o f int tools combine the abrasive traces
resulting from contacting with the mineral particles of the ground,
with the typical cereal cutting use-wear (Clemente, Gibaja, 1998).
is aspect could be related to the type of cereal reaped or, as stated,
e study of the handling of the sickles has for a long time to the use of straw in subsequent uses.
been a subject studied ldli erent members of the Archae
ology of the Social Dynamics research group (IMF-CSIC)
(Borrell, Molist, 2007, Ibafiez et al., 2008, Gassin et al., 2010,
Gibaja et al., 2012, Mazzucco et al., 2017); in the same way that
the study of the archaeological ©in waterlogged sites such
as La Draga (Banyoles, NE Iberia; Palomo et al., 2011) or Cereals (wheat and barley) were domesticateddarstitime in the
Marmotta (Roma region, Central Italy; Gibaja et al., 2017) alddear East, wherdi erent species of cereals grow in natural stands.
contribute to the knowledge of how these tools were manufadVild cereals were part of the diet of local hunter-gatherers at least
tured in the di erent moments of the Neolithic. As the Neo from the Glacial Maximum, as can be observed in the site lf IDha
lithic sickle is an instrument that cannot be conceived withoufNadel et a] 2004). e presence of glossed tools at the Epipaleo
the presencef@ handle, the distribution of the polish (in-re lithic sites show that cereals were harvested with sickles. Domesticat
lation to the active edge) provides data about how the bladeg cereals consists of manipulating them genetically so the natural
or the int inserts were inserted within its hag . 1:A and  mechanisms of reproduction of the plant are inhibited, so their re
B). us, sickles with di erent morphologies have been identi production depends on human cultivation. When wild cereals reach
ed since di erent types were used in di erent ways: Straightmaturity the ears disarticulate and the seeds fall down to the ground
knives consisting of long blades int with parallel handling,  for auto-implantation. Due to this fact, wild cereals have to be reaped
or sickle inserts aligned forming a straight or curved cuttingvhen they are still green, because, otherwise, the ears disarticulate
line. Among the latter are also the typical denticulate sicklehen the stems are struck with the sickle. Whereas, domestic cere
“teeth” of the European Bronze Age. als are harvested when they are completely mature and the seeds are
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Fig. 1. A and B: different ways of handling related to micro-polish distributi on (A is straight and B is oblique handling); C:
use-wear traces related to cereal cutting close to the ear of the plant; D: use-wear traces related to ground level cereal
cutting; E: use-wear traces related to cereal cutting while the plant is still green; F: use-wear traces related to cereal cutting
when the plant is dry/mature.

fully formed. Use-wear traces generated in lithic tools by green cereabs to characterize archaeological tools recovered in several
and mature cereal reapinggati erent (g. 1:E, B. sites from the Near East dating from theNah period to the

We have used texture analysis through confocal microscojwate Pre-Pottery Neolifc B period, from the ¥1to the late 8
to measure thei erences in cereal harvesting gloss developednillennium cal BC. Our analysis shows that wild cereals were
experimental tools, both those used for cutting wild cerealsiost probably cultivated during the "Liillennium BC in the
in natural stands, cultivated wild cereals and domestic cerediddle Euphrates. At that moment, a local and continuous pro
(Ibafez et al., 2016). We have used these experimental meeess of cereal domestication began to unfold in this region of the
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Northern Levant, lasting for ev 3 millennia and culminating vironnementaux, économiques et sociaux // Economie €t so
at the end of the 8tmillennium BC. In addition, we are cur ciété a lan de la Préhistoire. Actualité de la recherche. Actes
rently working with sickles from Neolithic sites throughout thedes 7 Rencontres méridionales de Préhistoire récente tenues
Mediterranean in order to evaluate the aforementioned aspect.Bron (Rhone), les 3 et 4 novembre 2006, sous la direction de
A. Beeching, Eirault, J. Vital. Documents dArchéologie en
Rhoéne-Alpes et en Auvergne N°34, P. 19-37. Association de li
aison pour le patrimoine et l'archéologie en Rhone-Alpes et en
As we have just seen in this work, the distribution of the microAuvergne Publications de la Maison de I'Orient et de la Méditer
polish in the sickles surfaces and thecspestudies of the dif  ranée. Lyon. 2010.
ferent use-wear traces derived from cereal cutting provide basic Gibaja J.F., Pefia-Chocarro L., Ibafiez J.J., Zapata l-., Rod
information that allows us to study the shapes and evolution afguez A., Linstadter J., Pérez G., Morales J., Gassin B.,-Carval
these tools throughout the Prehistory. Also, it allows pointindio A.F., Gonzalez J.E., Clemente I. 2012 A los dos lados del estre
to the rst moments of agriculture thanks to the fact that wecho: las primeras hoces liticas y evidencias de agricultura en el sur
can di erentiate between the cut of wild cereals -normally inde la Peninsula Ibérica y norte de Marruecos // M. Borrell, F. Bor
green state so the seeds don't fall down naturally- and the cutrefl, J. Bosch, X. Clop, M. Molist (eds.). Actes Xarxes al Neolitic
domestic (mature/dry) cereals. Congrés Internacional. Rubricatum. Gava. 2012. N 5. P. 87-93.
Gibaja J.F.,, Ibafiez J.J., Nielsen E., Kienholz A., van Willigen,
Lton J. 2017 e Neolithic reaping knives from Egolzwil 3: a Med
iterranean technical tradition in the Late 5th millennium Swiss
is work has been possible thanks to the projects “La difusionNeolithic // Quaternary International, 2017. Vol. 427. P. 211-224.
del neolitico en el Mediterraneo centro-occidental: agricultura, Ibafiez J.J., Clemente I., Gassin B., Gibaja J.F., Gonzélez J.E.,
innovaciones tecnoldgicas y carbono 14" (HAR2016—75201-A\flarquez B., Philibert S., Rodriguez A. 2008 Harvesting tech
“Le temps des moissons: larrivée des premiéres communautésdogy during the Neolithic in South-West Europe // L. Longo,
d’agriculteurs en méditerranée centrale” (Maison ArchéoloN. Skakun (eds.) Prehistoric Technology 40 years later: func
gie & Ethnologie, René-Ginouves), AGREST 2014 SGR 1lfiénal studies and the Russian Legacy. BAR International Series
(AGAUR) and ASD 2017 SGR 995 (AGAUR). 1783. Oxford, 2008. P. 183-195.
Ibafez J.J., Anderson P.C., Gonzélez-Urquijo J., Gibaja J.
2016 Cereal cultivation and domestication as shown by micro
texture analysis of sickle gloss through confocal microscopy //
Borrell F., Molist M. 2007 Projectile points, sickle blades andournal of Archaeolical Science. 2016. N 73. P. 62—-81.
glossed points: tools and mgy systems at Tell Halula (Syria) Mazzucco N., Guilbaud D., Petrinelli C., Gassin B., Ibafiez J.J.,
during the 8-millennium cd BC // Paléorient, 2007. N 33/2. Gibaja J.F. 2017 Time of harvests: crop-reaping technologies
P. 59-78. and the Neolithisation of the Central Mediterranean // Antiq
Clemente Conte |., Gibaja Bao J.F. 1998 Working processea$y Project, 2017. Vol. 91-356, P. 1-5.
on cereals: an approach through microwear analysis // Journal Nadel D., Weiss E., Simchoni O., Tsatskin A., Danin A.,
of Archaeological Science. 1998. N 25 P. 457-468. Kislev M. 2004 Stone Age hut in Israel yields world’s oldest evi
Gassin B., Bicho N.B., Bouby L., Buxé R., Carvalho A.Flence of bedding // Proceedings of the National Academy of
Clemente 1., Gibaja J.F., Gonzalez J.E., Ibafiez J.J., LintonSdiences (USA). 2004. N 101(17). P. 6821-6.
Marinval Ph., Marquez B., Pefia-Chocarro L., Pérez Jorda G., Palomo A., Gibaja J.F., Piqué R., Bosch A., Chinchilla J.,
Philibert S., Rodriguez A., Zapar L. 2010 Variabilité des tecfarrds J. 2011 Harvesting cereals and other plants in Neolithic
nigues de récolte et traitement des céréales dans loccidébéria: the assemblage from the lake settlement at La Draga //
méditerranéen au Néolithique ancien et moyen: factewrs emntiquity. 2011. N 85. P. 759-771.
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to modern material and specialized bibliography (Martinez,

Badal, 2017).
Plant resources must haveach a key role in Palaeolithic ~ Results: anthracology and carpology
economy, as they provide food, medicineswood and raw eidentie d ora among the anthracological assemblage is

material. Nevertheless, plant gathering has been forgotten bpmogeneous in the three levels (XII, XddKX). A minimum
the archaeological research during years: in Iberian Peninsubd 14 taxa have been ideatl, the most abundant among which
only 15 Palaeolithic sites have been studied in these terms (e Pinus nigraand/or P. sylvestrjsluniperussp. and Fabaceae.
Mason et al., 1999; Aura et al., 2005; Allué et al., 2012). e rest of the assemblage is composed by Mediterranean
Plants have vegetative and reproductive organs. eirheliophilous ora.
conservation depends on the nature of the plant organ itself, 846 reproductive remains have been recovered in level XII
its use and processing by humans, and the environmentahd 1726 in level XI. Moreover, 10 vegetative remains (excluding
conditions of the archaeological deposits. In Cova de legood charcoal) have been idiestl in level Xl and 692 in
Cendres, charcoal, wood, leaves, seeds and fruits, charred &l XI. 63 and 1dli erent taxa have been iddred among
uncharred, have been preserved. Here we present the resultsegroductive and vegetative remains, respectieiglossoides
the archaeobotanical analysis of the Magdalenian levels, whiahvensisJuniperuspp. and Chenopodiaceae stand out.
provide a complete view of plant use by Upper Palaeolithic
societies (Badal, Martinez Varea, 2017; Martinez Varea, Badal,
2017), of some taphonomic processes and climatic data.
e identi ed botanical macroremains demonstrate theHaine
operatoiré and the activities involved in the management
of plant resources (g. 1). e Magdalenian groups carry out
Cova de les Cendres is located on the Moraira headland @nsystematic collection of plant fdi erent purposes:
Teulada-Moraira, Alicante, Spain (31S X252282 Y4285750) at Firewood: Magdalenian hunter-gatherers collected all the
about 50 m a.s.l. (g. 1). e Upper Palaeolithic sequence, onemorphological parts of pine and juniper and store them in the
of the most complete sequences in the Spanish Mediterraneeave for a later uss aewood. Indeed, uncharred wood, bark,
region, is dated between 14 410 and 35 340 cal BP, widaves and strobiles have been preserved, which shows a stock
Magdalenian, Solutrean, Gravettian and Aurignacian stageés the short or medium term. Most of the debris is charred,
(Villaverde et al., 2017). Middle, Upper and Final Uppethough. Part of the rewood collected must come from the dead
Magdalenian have been documented in level XII (16 480parts of the trees because we found charred parasitic plants
19 340 cal BP), level XI (15 410-16 810 cal BP) and level (Miscumsp.) and xylophagous galleries. Nevertheless, the most
(15 250-14 410 cal BP) (Villaverde et al., 2012). Lithics, bopéthe remains did not show signi cant anatomical alterations,
industry and faunal remains are plentiful in these levels, and thiedicating the use of healthy wood.
preservation and abundance of botanical remains is exceptional. Food: Plants provide nutrients and minerals that are not
Data from Cova de les Cendres are key for the de nition diound in other kind of food. Magdalenian hunter-gatherers
Magdalenian in Mediterranean Iberia. probably founl di erent kinds of plant food in the surroundings
of the cave and brought them to the cavity for their processing
and consume. Only the elements discarded because they are
inedible (e.g. hard endocarps, rotten fruits...) or that fall out
A otation machine witha 0,2 mm cloth mesh for light fraction during their processing are preserved. During Middle and
was used to process the sediment. e botanical ideation Upper Magdalenian, hunter-gatherers could gather and use the
has been carried out following the traditional methodologyfruits of Rosacea€jcus caricand Sambucusf. nigra and the
based on anatomical and morphological criteria), with referencgeeds of di erent species of Fabaceae, among others.
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Fruits and seeds 3

\ Juniperus sp. Pinus sp. Poaceae VicialLathyrus J
" A
._"I_'
Frocessing and use
Discard
f !Hdln‘ Basketry Food
Poaceae Stipa tenacissima Sambucus nigra/
racamaosa
Fig. 1. Cova de les Cendres: location, and formation of the archaeobotanica | assemblage.

Basketry: Plant resources must have been used witlio the cave, were they stocked, processed and used them. ey
other purposes, as the confection of baskets and ropes. Sediedy made a wise management af th erent plant resources,
and esparto grass leaves are excellent raw material for theseiding the exploitation of some species rasvood and
purposes. Probably, hunter-gatherer carried the whole plargtoring wood in the short- to medium-term.
to the cave ere, the useless parts, aBleocharissp. seeds e reconstruction of the whole ‘thaine operatoiteis
and Stipa tenacissimahizomes, would be discarded during not easy, since part of it do not leave archaeological traces.
the processing. e small fragments of monocot leaves could~ortunately, some steps are archaeologically visible, as they
be remains of these baskets and ropes or parts of beddimyolved the discard of some parts of the gathered plants.
structures (Bergada et al., 2013).

Aura J.E.; Carrion Y., Estrelles E., Pérez J&d&005
Palaeolithic groups that visited the cave knew perfectly thelant economy of hunter-gatherer groups at the end of the
surroundings and theli erent biotopes that were developed last Ice Age: plant macroremains from the cave of Santa Maira
there. Probably, they gathered di erent plant species for diverd@lacant, Spain) ca.2000—-900®BP // Vegetation History and
uses- rewood, food, basketry, bedding... — and carried themArchaeobotany. 2005. N% (4). P542-550.
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resources in mountain ecosystems at the beginning of MIS 1 Mason S.L.R., Hather J.G., Hillman G.C. 1999 Anélisis
(14.7-8 ka cal BP) in Balma Guilanya (Southeastern Prereliminar paleobotanico del sect®, Cova Matutano
Pyrenees, Spain) // Comptes Rendus Paleovol. 2012. N° {¥ilafamés, Plana Alta, Castell6n) // Olaria (ed.). Un
P. 507-518. modelo ocupacional del Magdaleniense superior-final en
Badal E., Martinez C.M. 2017 Different parts of thda vertiente mediterranea peninsular. Castellén: Servicio de
same plants. Charcoals and seeds from Cova de les CendPeblicaciones Diputacion de Castellén. 19925B-264.
(Alicante, Spain) // Quaternary International. 20h#tp:// Villaverde V., Roman D., Ripoll M.P., Bergada M.M., Real C.
dx.doi.org/10.1016/j.quaint.2016.12.020. 2012 e end of the Upper Palaeolithic in the Mediterranean
Bergada M.M., Villaverde V., Roman D. 2013Basin of the Iberian Peninsula // Quaternary International.
Microstratigraphy of the Magdalenian sequence at Cendrez012. N° 272-273. P. 17-32.
Cave (Teulada-Moraira, Alicante, Spain): Formation and Villaverde V., Real C., Roman D., Albert R.M., Badal E.,
diagénesis // Quaternary International. 2013. N° 315Bel M.A., Bergada M., Oliveira P., Eixea A., Esteban |., Martinez-
P. 56-75. Alfaro A., Martinez-Varea C.M., Pérez-Ripoll M. 2017 e early
Martinez Varea C.M., Badal E. 2017 Plant use at the erdpper Palaeolithic of Cova de les Cendres (Alicante, Spain)
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and they therefore rarely reach the proper specialist (Hather,
USOs have been traditionally usexdifaod and raw material 1993; Zapata, 2002). e third limitation is the lack of spe
(Rivera et al., 2011) and are thought to have been a staple &wlists, and the consequent low number of publications and
past hunter-gatherer groups (Piperno et al., 2000; Hillmameference collections to identify these remains. In order to be
et al., 1989; Arranz-Otaegui et al., in glesey are oen identi ed to any taxonomic level, parenchyma remains belong
calorie rich and nutrient dense, because their function in thang to USOs’ have to be observed under the Scanning Electron
plant is precisely to store this kind of substances (Hather, 2008ticroscope (SEM) (Kubiak-Martens, 2016), and parameters
Singel, 2013). such as gross morphology, surface structure, characteristics
However, their visibility in the archaeological record is lim of the vascular tissue, the parenchyma tissue and the mechani
ited due to taphonomical and preservation constraints (Masowal tissue, secretory structures, presence/lack of cavities, colour,
and Hather, 2002), and also to cultural biases. To start with, thdirightness and hardness and tissue destruction have tc be re
preservation and recuperation are somewhat more complicatembrded (Hather, 1993).
than other archaeobotanical remains. Remains of USOs are not
particularly well-preserved in sites with waterlogged condi
tions. e main preservation conditions in which we nd them
is charred. Charring has to do with the processing of these ré is necessary to look for USOs in archaeological contexts, since
sources or the management of processing by-products- (Bethey seem to have been an important resource for past commu
huete-Azorin, 2016), and is rare (only about 20% of the plamtities, and their study will open new possibilities to understand
resources would be processed by re, according to van der Veaand interpret past economies. It is striking how in places where
2007). In addition, since their use has currently almost disapspecialists are trained more parenchyma remains are recovered
peared, scholars are not always aware of their economic-impdgnot only identi ed). us itis not only a problem of expertise,
tance and there are very small numbers of researchers specialt of awareness.
ised in their analyses. USOs were profusely used as a calorie and nutrient source
by humans over time. eir visibility in the archaeological-re
cord is low due to taphonomical biases, the low awareness of ar
chaeologists and the lack of specialists. Luckily, there are some
In this paper we explore the presence of USOs in archaeebotaneasures that can be implemented to improve this situation
ical assemblages: how o en do they appear? In which chronoland draw a more accurate picture of past subsistence strategies.
gies are they most abundant? In which regions we nd morén the rst place, we can inform about the value of this resource
USOs? Finally, we discuss some possible explanations to aarstudents and scholars and make them aware of the possibil
results. ity to nd them in the archaeological record. Archaeobotanists
and technicians have to be properly trained to sort archaeobo
tanical samples, and to identify the presence of these remains.
Researchers should be encouraged to specialize in the identi
We have gathered the available published information abowation of USOs. Speci ¢ reference collections should be created.
the presence of USOs in archaeobotanical assemblages. BesRkfsrence material, as well as identi ed and unidenti ed paren
the information about the species identi ed, we have also rechymatous USO tissues have to be published.
corded the quantities, periods, regions and kind of preservation
of the remains.
A series of limitations concern the study of archaeological
underground parenchyma remains. Firstly, preservation issues Arranz-Otaegui A., Gonzalez Carretero L., Roe J., Richter T.
a ect the recovery of USOs more negatively than to other typgén press) Founder-crops v. wild plants: assessing the plant-
of plant remains such as seeds or wood. Secondly, they are cdrased diet of the last hunter-gatherers in southwest Asia # Qua
monly misidenti ed as wood charcoal, food remains, or dungternary Science Reviews.
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in the case dfomest is interpreted as tinder (Peintner, Poder,
Fungi have been important resources for the majority of huma@000). Sometimes, these remains have not been identi ed at
societies.ey serve a variety of purposes, mainly as food, rawspecies level and their use has not been discussed in publica
material and medicine. Ethnography shows a variety of putions: e.g. at the Mesolithic site of Zamostje 2 in Russia (-ozovs
poses, among which their use as tinder is well known (Roussledya, Lozovski, 2018: g. 96), or at the Neolithic of Stare gmajne
2005). However, they are rarely found at archaeological sites andSlovenia (Tolar et al., 2011).
they oen remain unstudied due to the lack of specialists for is paper presents the fungi assemblage recovered at La
their identi cation. Draga site (NE Spain).

A thorough revision of the recovered remains of fruiting-

bodies of fungi is o ered by Kreisel and Ansorge (2009). Not
every nd can be related to human activities: Riesenhirsch in
Germany (Terberger et al., 1996) or the Neolithic La Motte-e Early Neolithic site of La Draga is located on the eastern
aux-Magnins in France (Roussel, 2005). In other sites, such siwre of Lake Banyoles, at 172 m a.s.l., 35 km from the Medi
at the Mesolithic Star Carr in Englarfthmes fomentariusas  terranean Sea and 50 km south of the Pyerfey. 1). It was
possibly used as tinder (Corner, 1950). For later chronologiesn open-air settlement with an estimated surface that exceed
we have the case of the Iceman, Otzi, who carried two di erert5,000 4, of which 959 rhhave been excavated since 1991
fungi speciesfomes fomentaritand Piptoporus betulinugnd (Bosch et al., 2000; Bosch et al., 2006; Bosch 20Hl). e
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Fig. 1. Location of the Early Neolithic site of La Draga.
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work undertaken since 2010 has shed light on the stratigraphgf manipulation (Berihuete et al., in press) and the range of
the chronology and the characteristics of the occupations.  sizes represented is clearly biased towards medium and small
Two phases of occupation attributable to the late Cardiadizes, which suggests an anthropogenic selection of individu
Ware Neolithic culture and with distinctive construction tradi als. All the individuals were found in a reduced space within
tions have been documented. According to radiocarbon date3ector B with two main areas of concentration (Berihuete et
e settlement is dated to the late sixth millennium and early al., in press).
h millennium cal BC according to radiocarbon dates (Palo Remains of the same or similar polypore species have

mo et al., 2014): been recovered at other lake-shore sites across Europe. The
Phase | (53244977 cal BC): organic materials are very wiellerpretation as tinder is coherent with the fire technology
preserved due to their position below the water table. used at the site.

Phase Il (5210-4796 cal BC): currently below the water table
but at some time remained above it, for this reason, organric ma
terial is only preserved by carbonization.

e reconstruction of subsistence activities indicates a well-Fungi are rarely recovered at archaeological sites due to their
established farming economy mainly based on livestock argkrishable nature but waterlogged conditions at La Draga have
cultivation. A wide range of wild animal and plant resourcesllowed the recovery of a fungal assemblagsix taxa iden-
were also exploited, for both technological and food purposes.ed correspond to polypore fungi. All of them could have
To this group of gathered staples belong fungi. grown in the forest near the settlerher relative abundance

of remains (n=86), their ecology and characteristics suggest in
tentional transportation to the settlement to be used as tinder.
e most abundant (Ganodermais a parasite of living trees and
e waterlogged fungal remains recovered at La Draga comeherefore cannot have grown on the wooden structures of the
from the oldest occupation phase at the site andispéy settlement. In addition, fungi belonging dli erent ecosystems
from Sector B (see ¢.). e assemblage consists of 86 remains (deciduous and riparian forests) are represented in the same
of fungi, from 46di erent squares of the excavation grid (seeplace, which reinforces the hypothesis of intentional transpor
Berihuete et al., in press). All have been studied to determin&ion to the settlement. Finally, evidence of manipulation has
the species and measured, other features as their general skegen identi ed in three of them.
of preservation or the evidence of manipulation have been re
corded e taxa distribution in the site has been analysed.

e remains were ident ed in the Department of Biology at
the Autonomous University of Barcelona, according to anatom Berihuete M., Piqué R., Girbal J., Palomo T., Terradas X.
ical morphometric and biometric parameters, o ered by-spe Punk's not dead. Fungi for tinder at the Neolithic site of La Dra
ci c literature were followed (Breitenbach and Kranzlin, 1986pa (NE Iberia). Under review.

Julich, 1989; Webster and Weber, 2007). Bosch A., Chinchilla J., Tarrts J. 2000 El poblat lacustre ne
olitic de La Draga. Excavacions de 1990 a 1998. Girona: CASC-
Museu dArqueologia de Catalunya; 2000.
Bosch A., Chinchilla J., TarrGs J. 2006 Els objectes de fusta
A total of 84 out of the 86 remains have been identi ed (Tadel poblat neolitic de la Draga. Excavacions 1995-2005. Girona:
blel). e six taxa represented ar€oriolopsis gallicg®aedalea CASC-Museu dArqueologia de Catalunya; 2006.
quercina, Daldinia concentrica, Ganoderma adspersum, LenzitesBosch A, Chinchilla J, Tarrus J. El poblat lacustre del neolitic
warnieri and Skeletocutis nive&urrently the idenited fungi antic de La Draga. Excavacions 2000—2005. Girona: CASC-Mu
can be found in di erent ecosystems and possess a variety s#u dArqueologia de Catalunya; 2011.
known uses (see Berihuete et al. in press) although they are noBreitenbach J, Kranzlin F. 1986 Champignons sans lames.
edible. Lucerne: Edit. Mykologia; 1986.
Caruso Ferme L, Piqué i Huerta R. 2014 Landscape and for
est exploitation at the ancient Neolithic site of La Draga-(Ban
yoles, Spa). e Holocene. 2014. 24. P. 266.
All the taxa identi ed correspond to polypore mushrooms: Ac  Corner E. 1950 Report on the fungus-brackets from Star
cording to their current hosts, all could have grown in the fiparCarr // Seamer Proc Prehistory Soc. 1950. 9. P. 123-124.
ian and deciduous woods, that grew near the settlement in the Julich W. 1989 Guida alla determinazione dei Funghi. Yol. 2
early Neolithic (Revelles et al., 2015; Caruso and Piqué, 2014Aphyllophorales, Heterobasydiomycetes, Gasteromycetes).

e fungi were gatherer as tinder. First of all, the situ  Trento: Saturnia, 1989.
growth of the fungi on the poles of the dwellings can be ruled Kreisel H., Ansorge J. 2009 Subfossile Baumschwamme aus
out, at least in the case @anodermaand Lenzites warnieri  dem Quartar Vorpommerns. Z Fir Mykol. 2009. 75. P. 33.
because both are parasites of living trees. e other fungi have Lozovskaya O., Lozovski V. 2018 Environment and subsist
diverse ecological requirements and they were most likely nence conditions in Late Mesolithic and Neolithic at site Za
growing together at the same place. In addition, the dwellingsostje 2 // O. Lozovskaya (ed.). Site Zamostje 2 and landscape
were built in an open space without arboreal vegetation, withowvolution in the Volga-Oka region during the Holocene. Shap
suitable host to grow on. ter 7. SPb: IHMC RAS, 2018. P. 73—-165.

Secondly, the unintentional transport to the settlement to  Palomo A., Piqué R., Terradas X., Bosch A., Buxé R.; Chin
gether wih rewood or other wood cannot explain the presencechilla J. et al. 2014 Prehistoric Occupation of Banyoles Lake
of all the fungi, since wood a ected by parasites was avoided st®ore: Results of Recent Excavations at La Draga Site, Girona,
building material due to its fragility. Spain // Journal of Wetland Archaeology. 2014. 14. P. 58-73. do

Finally, ve of these fungi species have been historicallyl10.1179/14732971147.00000000010.
used as tinder and onfkeletocutis nivdaas no known uses. Peintner U., Pdder R. 2000 Ethnomycological remarks on the
Moreover, in three cases, the fungi of la Draga display evidenlceman’s fungi // S. Bortenschlager, K. Oeggl (eds). e Iceman
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and his Natural Environment. Vienna: Springer, 2000. P. 143— Terberger T., Kloss K., Kreisel H. 1996 Die Riesenhirschfund

150. doi:10.1007/978-3-7091-6758-8_12. stelle von Endingen, Lkr. Nordvorpommern: Spatglaziale Be
Revelles J., Cho S., Iriarte E., Burjachs F., van Geel-B., R&dlungsspuren in Nordostdeutschland // Archaol Korresp.

omo A. et al. 2015 Mid-Holocene vegetation history and Nel1996. 26. P. 13-32.

olithic land-use in the Lake Banyoles area (Girona, Spain). Tolar T., Jacomet S., Velu$ Ak ufar K. 2011 Plant econo

Palaeogeogr Palaeoclimatol Palaeoecol. 2015. 435. P. 70-A8pat a late Neolithic lake dwelling site in Slovenia at the time of

doi:10.1016/j.palae0.2015.06.002. the Alpine Iceman // Veg Hist Archaeobotany. 2011. 20. P. 207—
Roussel B. 2005 La production du feu par percussion de 222. doi:10.1007/s00334—-010—0280-0.

pierre: préhistoire, ethnographie, expérimentation. Montgnac: Webster J., Weber R. 2007 Introduction to Fungi. Cambridge

Editions Monique Mergoil, 2005. University Press. 2007.
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broader food technologies practiced by hunter- sher-gatherers?
On the other hand, did the pottery usage change or remained
During Paleolithic-Neolithic transition period, around 13th- stable over time?
10th millennium BP, we see a global warming of the climate e reason of pottery emergence, their adoption by Hunt
provocative numerous climatic and environmental changeser-Gatherer societies and how and why it spread across the
Across Eurasia, rich new ecotopes emerged and stabilized daontinent is still one of the central issue in the archaeology
ing the early Holocene, with a climatic optimum from ca. 8kavorld. Several motivations are argued about its introduction
cal BP. In this new environment, new kind of plant and animalvithin Hunter-Gatherer societies (Jordan, Zvelebil, 2009). So
appeared and this certainly has led to deeply change the pmal and symbolic dimensions? Practical bene ts brought for
historic populations way of life and their substance strategiesoking and/or food storage, compare “so technology-con
(Zhushchikhovskaya, 2009). For instance, at this period it hasiner™? Or all?
been an intensive developmentghing.
At the same time we see pottery technology appeared in two
area, North Africa and East Asia, and dispersed across the con
tinent and was taken up by a broad range of hunter-gatheréfle aim to explore how early pottery-producing hunter-gath
societies ( g. 1) (Close, 1995; Kuzmin, 2006; Keally et al., 20@rers adapted to these new conditions and the relationship be
Huysecom et al., 2009; Jordan, Zvelebil, 2009; Jordan et al., 2@M&en pottery and their subsistence economy. is study fecus
. erefore, it is pertinent to ask ourselves what the function wases on the site of Zamostje 2, located 110 km north of Moscow
of the earliest ceramic containers? To what extent has potteiry Russia, along the Dubna River. e research programme at
innovation been related to the subsistence strategies within t&amostje 2 began in 1989 and has been led by Vladimir Lozo
vski (Lozovski, 1996; Lozovski et al., 2013). is site is one of the

i most important in this region due to its remarkably preserved,
o uninterrupted stratigraphic sequence from Mesolithic to the
ki end of Middle Neolithic (Lozovski, 1996). It was occupied dur
| ing the Atlantic period from around 7000 to 5500 cal BC (Lozo

| vski et al., 2014). e site has produced a very signi cant cellec
:l tion of well-preserved artefacts and ecofacts thanks to the wet
o environment.

Faunal remains at Zamostje 2 site suggest a broad subsist
ence economy based on hunting/gathering/fishing threugh
out the late Mesolithic and Neolithic (Chaix, 1996; Lozovski
et al., 2013). However, from Late Mesolithic — Early-Neo
lithic there seems to have been a shift to a specialisation in
} fishing and this appear to remain until Middle Neolithic.
P . - Fish remains become more abundant at this time and a wide
N, range of fishing artefacts have been found such as fish re

Fig.1. ORGHOOLQJ RI WKH ¢UVW DSSHDUDQFH BaRS, \'apaens figh hepks, paddles, floats, fish traps and
SRWWHU\ DFURVV WKH ROG ZRUOG -RUGDQ Fish feoces (Lozovski et al., 2013). As the site captures the
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introduction of pottery in the Early Neolithic period (5750— Chaix L. 1996 La faune de Zamostje 2 / V.M. Lozovski Za
5200 cal BC) and its subsequent development in the Middimostje 2: Les Derniers Chasseurs-Pécheurs Préhistorique de
Neolithic (4900-4300 cal BC), it presents a rare opportunitia Plaine Russe. Guides Archéologiques du Malgré-Tout. CE
to evaluate the economic impact of this technological changeARC. P. 85-95.

but also, using methods of organic residue analysis,-to re Close A.E. 1995 Few and Far Between. Early Ceramics in
construct the use of early pottery and thus to understand thidorth Africa // W. Barnett, J.W. Hoopes (eds.) e Emergence
motivations for their adoption. One simple question to tackleof Pottery: Technology and Innovation in Ancient Societies.
is whether newly introduced pottery had a specific functionSmithsonian series in archaeological inquiry. London, Wash
that is to say, was adopted for a clear reason. The alternatington [D.C.]: Smithsonian Institution Press, 1995. P. 23-37.
hypothesis is that pottery was used for processing a broad Craig O.E., Saul H., Lucquin A., Nishida Y., Taché K.,
range of foodstuffs, i. e. incorporated into existing cultur Clarke L., ompson A., Alto D.T., Uchiyama J., Ajimoto M.,

al and economic practices. A pattern emerging from earlGibbs K., Isaksson S., Heron C.P., Jordan P. 2013 Earliest Evi
hunter-gatherer pottery from other parts of the world showsdence for the Use of Pottery // Nature 496 (7445). P. 351-354.

a pottery usage association with processing aquatic resourcesGibbs K., Isaksson S., Craig O.E., Lucquin A., Grishchen
like Eastern and Western Siberia (McKenzie, 2009; Chairkko V.A., Farrell T.F.G., ompson A., Kato H., Vasilevski A.A.,

na, Kosinskaia, 2009), Eastern and North-East Europe addrdan P.D. 2017 Exploring the Emergence of an “Aquatic’ Neo
Baltic Sea Basin (Jordan, Zvelebil, 2009; Oras et al., 201ithjc in the Russian Far East: Organic Residue Analysis of Early
Sakhalin Island in Far East Russia (Gibbs et al., 2017), Bunter-Gatherer Pottery from Sakhalin Island // Antiquity 91
pan (Craig et al., 2013; Lucquin et al., 2016) and even nort(860). Cambridge University Press. P. 1484-1500.

eastern North America (Taché, Craig, 2015). Thanks to pot Huysecom E., Rasse M., Lespez L., Neumann K., Fahmy A,
tery remains available in Zamostje 2 from its emergence untallouche A., Ozainne S., Maggetti M., Tribolo Ch., Soriano S.
Middle Neolithic the other point to examine is their usage2009 e Emergence of Pottery in Africa during the Tenth Mil
evolution, during Neolithic's phases, which could have beelennium cal BC: New Evidence from Ounjougou (Mali) //-An
persistent or evolved more or less drastically. tiquity 83 (322). Cambridge University Press. P. 905-917.

Jordan P., Gibbs K., Hommel P., Piezonka H., Silva F., Steele J.
2016 Modelling th Di usion of Pottery Technologies across
Afro-Eurasia: Emerging Insights and Future Research // Antiq

To investigate the use of pottery at Zamostje 2, we undeuity 90 (351). P. 590-603.

took molecular and isotope analysis of lipids extracted from Jordan P., Zvelebil M. 2009 Ex Oriente:L e Prehistory

242 samples on ceramics vessels from Early Neolithic aomd Hunter-Gatherer Ceramic Dispersals // P. Jordan, M.-Zvel
Middle Neolithic layers. Lipids, which are the main categorybil (eds.) Ceramics before Farming: e Dispersal of Pottery
of natural substances in animal and plant world, could be alamong Prehistoric Eurasian Hunter-Gatherers. Publications of
sorbed into the ceramic pores or supilly deposited on the Institute of Archaeology, University College London.-Wal
pottery during cooking and/or storage. ese are collected, nut Creek, Calif: & Coast Press, 2009. P. 33-89.

crushed and mixed witdi erent organic solvent in order to Keally C.T., Taniguchi Y., Kuzmin Y.V., Shewkomud 1.Y. 2007
dissolve lipids and separating them from the fabric of the poChronology of the Beginning of Pottery Manufacture in East As
e extractions are analysed using two complementary tech // Radiocarbon 46 (1). P. 345-51.

niques, GC/MS (gas chromatography — mass spectrometry) Kuzmin Y.V. 2006 Chronology of the Earliest Pottery in East
and GC-c-IRMS (Gas Chromatography-Combustion-IsotopeAsia: Progress and Pitfalls // Antiquity 80 (308). Cambridge
Ratio Mass Spectrometry). University Press. P. 362—-371.

Lozovski V.M. 1996 Zamostje 2: Les Derniers Chasseurs-Pé
cheurs Préhistorique de la Plaine Russe. Guides Archéologiques
du Malgré-Tout. CEDARC.

e exceptional preservation of this site is ocomed by the Lozovski V., Lozovskaya O., Clemente-Conte |. (eds.) 2013
large proportion of samples having a lipid concentration abov&amostje 2: Lake Settlement of the Mesolithic and Neolithie Fish
the required minimum. e results obtained so far allow to erman in Upper Volga Region. St. Petersbourg: IHMC RAS, 2013.
create broad categories of foadstthat were processed in Lozovski V., Lozovskaya O., Zaytseva G., Kulkova M. 2014
the Zamostje 2 potsherds and reveals an evolution and spRadiocarbon Chronology of Cultural Layers of Mesolithic and
cialization in use over time. In this way, we are already able Meolithic Periods on the Site Zamostje 2 // A. Mazurkevich,
formulate some answers about the function of earliest cerami. Polkovnikova, E. Dolbunova (eds.) Archaeology of Lake Set
containers within the food technologies practiced by huntertlements IV-II mill. BC: Chronology of Cultures, Environment
sher-gatherers in Zamostje and how early pottery productiorand Paleoclimatic Rhythms. Saint-Petersburg, 2014. P. 63-64.
adapted to the new environmental and climatic conditions. Lucquin A., Gibbs K., Uchiyama J., Saul H., Ajimoto M.,
e results obtained so far show that pottery was indeed impli Eley Y., Radini A., Heron C.P., Shoda S., Nishida Y., Lundy J.,
cated in processing aquatic resources at Zamostje 2 althouddrdan P., Isaksson S., Craig O.E. 2016 Ancient Lipids- Docu
the data are also consistent with a broader range of foragetent Continuity in the Use of Early Hunter-gatherer Pottery
products initially. through 9 000 Years of Japanese Prehistory // Proceedings of the
National Academy of Sciences 113 (15). P. 3991-3996.
McKenzie H.G. 2009 Review of Early Hunter-Gatherer Pot
tery in Eastern Siberia // P. Jordan, M. Zvelebil (eds.) Geram
Chairkina N., Kosinskaia L. 2009 Early Hunter-Gatherer incs before Farming: e Dispersal of Pottery among Prehistoric
the Urals and Western Siberia // P. Jordan, M. Zvelebil (eds.) CEurasian Hunter-Gatherers. Publications of the Institute of
ramics before Farming: e Dispersal of Pottery among Prehis Archaeology, University College London. Walnut Creek, Calif:
toric Eurasian Hunter-Gatherers. Publications of the Institute of.e Coast Press, 2009. P. 167—-208.
Archaeology, University College London. Walnut Creek, Calif: Oras E., Lucquin A., Ldugas L., Térv M., Kriiska A.,
Le Coast Press, 2009. P. 209-235. Craig O.E. 2017 e Adoption of Pottery by North-East Euro
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pean Hunter-Gatherers: Evidence from Lipid Residue Analysis Zhushchikhovskaya I.S. 2009 Pottery Making in Prehistoric
// Journal of Archaeological Science 78. P. 112-119. Culture of the Russian Far East // P. Jordan, M. Zvelebil (eds.)

Taché K., Craig O.E. 2015 Cooperative Harvesting of Aquatieramics before Farngn e Dispersal of Pottery among Pre
Resources and the Beginning of Pottery Production in Northhistoric Eurasian Hunter-Gatherers. Publications of the 4nsti
Eastern North America // Antiquity 89 (343). Cambridge -Uni tute of Archaeology, University College London. Walnut Creek,
versity Press. P. 177-190. Calif: Le Coast Press, 2009. P. 121-147.
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na, 100 km north of Moscow, revealed 5 main culturative diet reconstruction, if the isotopic signatures of potential
layers.is sequence is now dated by c. 200 radiocarbon food sources are known. Stable isotope data from prehistoric
(*C) samples, which show that the earliest, lower Late Mesolitherbivore ad sh bones are available from Minino (Vologda
ic layer dates from c. 6600/6500 cal BC onwards, and the uppegia, c. 450 km north of Zamostje; Wood et al., 2013) and
Late Mesolithic layer lasted until c. 5900/5800 cal BC; the-tranShagara (Ryazan region, c. 250 km south-east; Shishlina et al.,
tion between these two layers is not dated satisfactorily. A sh@016). ere is also a small unpublished data set from Zamostje
Final Mesolithic phase is dated to c. 5800-5700 cal BC, and ftizrucker, pers. comm.), which supports our assumption that
start of the Neolithic, marked by the appearance of Upper Volgah would have had consistently lowe¥C values (by ~3%o,
style pottery, can be dated to c. 5700-5600 cal BC (Meadows et
al., in prep.). e Early-Middle Neolithic transition and the end
of the Middle Nealithic are less precisely datable.

Despite extraordinarily good conditions for organic preserva
tion, and the recovery of millions of animal bones, only 19 huma
remains have been found, all of them disarticulated. Aside froi /
one humerus, the human remains are all fragments of the crar ! oyt
um, maxilla, mandible, or isolated teeth. Disregarding 5 naturall 13- !
shed deciduous teeth, the remains represent at least 5 and pert -
as many as 14 individuals, ranging in age from 6 or 7 yearstonr |, e S
ture adult (Zubova, Chikisheva, unpublished report). -

roughout the sequence, there is abundant archaeological . ot
and archaeozoological evidence that shing was a major pa % ' o0 LA
of the subsistence economy. Fishing fences, sh-traps and ev=
nets have been directly dated to both the Late Mesolithic ar  1z- .
Neolithic phases. ere are sh-bones in Mesolithic coprolites _.
and sh scales in food-crusts on Neolithic pottery. However
there is also a rich archaeobotanical record, and terrestrial fau 1 :
(elk, beaver) were heavily exploited throughout the sequenc h ) » 'f'_a'
us the relative contribution in di erent phases of plant and e
animal foods, or of terrestrial and aquatic species, is an4mpc
tant topic for research. 8-

It is di cult to quantify the contribution of di erent food
sources using archaeozoological or archaeobotanical da } T
and it is impossible to detect di erences between individua B ]
diets. We therefore sampled 5 cranial fragments and the root
of a tooth from one of the mandibles, and measuf€dand

dietary stable isotopesHC, N) in collagen extracts. ese Fiﬂ- L. Dbiemy Sltlab'e isgt."ple rei“'ts from Za&"OStje .
. s uman bone collagen. Circles show expected ranges in
samples (N3-N8) were found in the Early Neolithic layer (N32KXpDQ FROODJHQ LI RQO\ HON RU ¢VK ZHUH FRQV)

N4, N5), the Final Mesolithic layer (N6), and the upper Lat ROODJHQ LVRWRSH YDOXHV LQ SUHKLVWRULF HO|
Mesolithic layer (N7, N8), and were selected in order to seeQG =DPRVWMH DYHUDJH / & / A }i / A DEG
: ; ; : ¢VK DW OLQLQR DQG 6KDJDUD & 1
yvhejtherthemtroductlonofpotterywasaccpmpgnledHyas EXON AHVK EHLQJ A KLJKHU LO 1 DQG A ORZHU
in diets. Howevef;'C results prove that all 6 individuals date to Wk pQ IDXQDO FROODJHQ LVRWRSLF IUDFWLRQDWI

the Late Mesolithic. KXPDQ FROODJHQ RI A IRU ERWK & DQG 1

Excavations at Zamostje 2, on the banks of the River Dub Stable isotope analysis of human remains permits quantita
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on average) and high **N values (by ~3—-6%0, depending on the gyttja at Zamostje 2. e other bones may be derived from
species) than terrestrial herbivores. ese spacings can be usedite Mesolithic burials upstream of the site, which were eroded
to estimate the contributions of terrestrial and freshwater progradually over the course of the sixth millennium, with a few
tein sources to human diets. Plant food consumption is morragments becoming trapped in cultural layers. Secondly, unlike
di cult to quantify, as collagen is made mainly from dietary the other human remains, which are not worked, N7 has a clear
protein, which is only a minor component of plant foods, andnetwork of cut-marks on its internal surface, as well as fainter
the isotopic spacing between plant foods and herbivores-is ustnaces on external edges of having been deliberately worked. e
ally smaller than that between herbivores and sh. Isotope datmoothing of the edges and the abrasion of the exterior could be
from archaeological plant remains are not yet available, but welated to its use as a spoon, scoop or bowl.
can assume that botH*C and **N would have been lower in e dietary di erence between N7 and the unworked hu
plants than in herbivores. man remains may be explained in several ways. It is possible
Most of the results (g. 1) fall between the ranges expecteatiat whereas the unworked human remains were from members
if either sh or elk were the only protein source. Allowing forof the local community, which relied heavily on shing, this in
some protein from plant foods, a fully terrestrial diet would leadlividual was from a di erent community, whose economy was
to lower *3C and N values than a pure-elk diet; thus the scattebased primarily on terrestrial resources. Alternatively, the un
plot, which gives the impression that terrestrial herbivores wengorked human remains are probably associated with the lower
more important than sh in most cases, may be misleading.  Late Mesolithic layer, whereas N7 is associated with the upper
To account for plant foods, and for the fact that 13C in hu Late Mesolithic layer, and the site economy may have changed
man collagen is asin uenced by energy macronutrients (fats between these two phases. Furthermore, N7 is the only child’s
and carbohydrates), we modelled the results using the Bayeslaome analysed, which could mean that children had more ter
statistical savare FRUITS (Fernandes et aP014; 2015). e restrial diets than adults. Further analyses are required to-distin
model output suggests that plant foods were the main energyish between these interpretations.
source for all 6 individuals, while terrestrial herbivores were the
main protein source for individuals N5 and N7. Fish probably
provided a third to a half of the protein consumed by N3, N4,
N6 and N8, but less than 10% of N7’s protein intake. Zubova A.V.,, Chikisheva T.A. Preliminary results of the sur
N7, a small piece of occipital bone, is unusual in two otherey ndings odontology Zamostje 2 (river Dubna, Sergiev Po
respects. Based on its 14C age, it is the only one of the dased district of the Moscow region). Unpublished report, Peter
fragments which appears to have been freshly deposited tine Great Museum of Anthropology and Ethnography, 2015.
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societies is one of the foremost problems in current-Euraeconomy and societies?

sian archaeology. Long assumed to leedih ning tech Objective 4How did pottery use change through space and
nology of prehistoric farmers as part of the “Neolithic packagetime, especially following the introduction of farming, and as
itis now clear that pottery rst emerged among East Asian-huntpottery was introduced into new regions with markediler -
er-gatherers in the Late Pleistocene, mora Ha000 years be ent ecological and environmental regimes?
fore the introduction of agriculture (Gibbs, Jordan, 2016).-Simi A feature of Eurasian hunter-gatherer pottery are thick
larly, ceramic containers on the European contineniewest  charred organic surface deposits that are foumaé digh per
produced by hurgr gatherers of the Lower Volga, rather thancentage of vesseleir occurrence varies from site to site across
by farmers in the Balkans, duringethrst half of the 7 millen-  the study area but a high proportion of sherds retain these dis
nium cal BC (Piezonka, 2015). Beyond NE Europe, prehistortinctive surface deposits. We have shown that these samples not
ans have largely overlooked a remgatherer origin for pottery. only retain molecular and microscopic information but with

Pots must have provided prehistoric hunter-gatherers wittcareful selection they can be reliaity dated by AMS (Heron,
attractive new strategies for cooking, storing and consumin@raig, 2015; Philippsen, Meadows, 2014; Piezonka et al., 2016),
foodstu s and perhaps for manufacturing new products, suchihereby allowing scenarios for the adoption and dispersat of ce
as pitch, tars and oils. Yet, despite much conjecture, very littlersmic technology to be modelled in time and space.
known of reasons underlying the introduction of ceramic-con  Organic residue analysis provides a way of directly determin
tainers or the uses to which they were put. Similarly, there isg the function and content of ceramic vessels. During cooking
little understanding of the environmental and cultural contextsor storage, organic matter will penetrate inside the pot oraccu
that led to the emergence of pottery or the timing and dynamiasiulate on the surface as a carbonised food crust. Because lipids
of its west- and northward dispersal, nor its legacy following thare chemically stable, they are preserved for thousands of years
introduction of food production (farming). and can be recovered using organic residues analysis.

Focusing on the region between the Ural Mountains and the Using a high-throughput protocol (Craig et al., 2013;-Luc
Baltic Sea, INDUCE, an ERC funded research project, explorggin et al., 2016), a complex lipid mixture can be extracted
this phenomenon, generating sigant new data on the ori  from powdered ceramic or foodcrust and analysed using vari
gins and function of forager pottery culminating in an alterna ous gas chromatography and mass spectrometry techniques
tive narrative for the “Neolithisation” of Europe. to characterise the molecular and isotopic composition of the

INDUCE has one key aim: to understand where, when anextract. Some species or categories of food havecspem-
why pottery vessels emerged in NE Europe and became epounds, biomarkers, that can be ussdassignal of their pres
bedded in hurgr gatherer life across di erent cultural, social, ence. Aquatic and plant biomarkers arelwelned and widely
economic and environmental contexts. To achieve its aim thased in residue analysis. For example, compounds suefoa
project has the following objectives: alkylphenyl) alkanoic acids are only formed by heating pelyun

Objective 1When, and under what circumstances, did-pot saturated fatty acids found in aquatic foodstu (Evershed et al.,
tery vessels emerge in NE Europe? Were pottery vessels in2@08). eir presence indicates that aquatic foods were not only
pendently invented in NE Europe or did the knowledge derive@resent but that they were cooked in pottery. Another approach
from elsewhere? is to match isotope signals to reference source foodstu s. For

Objective 2How, and when, did early pottery spread fromexample, using carbon isotopes of individual lipids, we can dis
its rst occurrence and what factors stimulated or hindered itsinguish between marine, freshwater, ruminant or other terres
dispersal? trial animals (e.g. Craig et al., 2011).

The origin and use of pottery vessels in pre-agricultural Objective 3To what degree did pottery transform prehistoric
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We are completing ast stage of sampling that already-in Evershed R.P., Copley M.S., Dickson L., Hansel F.A. 2008 Ex
cludes more than 700 samples from 60 sites from Belarus, Gperimental evidence for the processing of marine animal-prod
many, Russia and Ukraine. Preliminary results are encouragingts and other commodities containing polyunsaturated fatty
and shev a good preservation of residues despite some regioratids in pottery vessels // Archaeometry, 50. 2008. P. 101-113.
variability. So far, the success rate is really high, similar to the Gibbs K., Jordan P. 2016 A comparative perspective on the
one observed in Jomon pottery (Craig et al., 2013; Lucquin ‘&testern” and “eastern” Neolithics of Eurasia: Ceramics; agri
al., 2016). Most of the samples (>95%) yield a concentration cfilture and sedentism // Quaternary International, 419. 2016.
lipids above the minimum amount required for interpretation P. 27-35.

(>59g g? for potsherds and >100 ggfor charred deposits) Heron C., Craig O.E. 2015 Aquatic Resources in Foodcrusts:
with some samples containing up to 24mgQespite expected Ident cation and Implication // Radiocarbon, 57. 2015. 707-719.
di erences in concentration, we observe also similar contents Lucaquin A., Gibbs K., Uchiyama J., Saul H., Ajimoto M.,
between foodcrust and absorbed residues. Various cormmodtley VY., Radini A., Heron C.P., Shoda S., Nishida Y., Lundy J.,
ties have been iderdd but a degree of specialisation toward Jordan P., Isaksson S., Craig O.E. 2016 Ancient lipids document
the exploitation and processing of aquatic resources is startimgntinuity in the use of early hunter — gatherer pottery through
to emerge. 9000 years of Japanese prehistory // Proceedings of the National
Academy of Sciences. https://doi.org/10.1073/pnas.1522908113
Philippsen B., Meadows J. 2014 Inland Ertebglle Culture: the
importance of aquatic resources and the freshwater reservoir ef

Craig O.E., Saul H., Lucquin A., Nishida Y., Taché K.fect in radiocarbon dates from pottery food crusts // Internet
ClarkeL., ompson A., Alto D.T., Uchiyama J., Ajimoto M.,  Archaeology, 37. https://doi.org/10.11141/ia.37.9
Gibbs K., Isaksson S., Heron C.P., Jordan P. 2013 Earliest eviPiezonka H. 2015 Jager, Fischer, Topfer: Wildbeutergruppen
dence for the use of pottery // Nature, 496. 2013. P. 351-354.mit friilher Keramik in Nordosteuropa im 6. und 5. Jahrtause

Craig O.E., Steele V.J., Fischer A., Hartz S., Andersen S.hfd,v. Chr, Erste Ausgabe. ed, Arch&ologie in Eurasien. Habelt,
Donohoe P., Glykou A., Saul H., Jones D.M., Koch E.; HeBonn.
on C.P. 2011 Ancient lipids reveal continuity in culinary prac  Piezonka H., Meadows J., Hartz S., Kostyleva E. 2016 Stone
tices across the transition to agriculture in Northern Europe /Age Pottery Chronology in the Northeast European Forest
Proceedings of the National Academy of Sciences, 108. 20Zbne: New AMS and EA-IRMS Results on Foodcrusts // Radio
P. 17910-17915. carbon, 58. P. 267-2809.
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source of information for the use of wild and cultural jrst results of method application to study the plant impressions
plants in prehistoric societies. ¢e application of SEM to on pottery from prehistoric settlements in river Prypiat basin,
investigate silicon replicas of plant impressions allows the pr8&elarus.

Pant impressions on pottery and daub are an importancise identijcation of plant species. In this article we show the
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organic residue analysis. As early as 1935, Mathiassen interpret
ed the blubber lamps as either being used for cooking, heating
or illumination, which was based on comparison with the soap
stone lamps of the Arctic Inuit. As an adjunct to this article, Bi
Pottery rst emergel in the Northeastern European forest zoneilman and Jensen (1935) report that mid-chain fatty acids were
ca. 6360 and 6090 cal BC (KIA-39310; 7356+30 BP) -as epieserved in a 20 g sample extracted from an Ertebglle lamp
denced at the site of Sakhtysh 2a (Piezonka et al., 2016). Severedvered from Godsted Mose, Denmark. In 1981, Van Diest
centuries later ceramics emerged in the Eastern Baltic, the amade a reconstructed lamp burn for 5,5 hours using seal blub
encompassing Belarus, Estonia, Latvia and Northern Russia, lber and a moss wick. Similarly, Muraswki in Van Diest (1981)
tween ca. 5620-5380 cal BC (KIA-33921; 5985+35 BP) as demmalysed the lipids extracted from an Ertebglle lamp from the
onstrated by a recent radiocarbon measurement on a foodcrusite of Grube-Rosenhof, Northern Germany. Gas Chromatog
from the site of Kaapa, Estonia (Piezonka et al., 2016). Froraphy was performed and demonstrated the presence -of un
here, similar vessel types (conical/pointed based pots and lamgzgurated fatty acids (¢ and G, ). In 2003, Richter and Noe-
or oblong/oval/prolonged bow) di used to the Western Baltic. Nygaard report a single carbon stable isotope value obtained
By ca. 4850 cal BC, pottery had reached D bki, Site 9 on then soot adhering to an Ertebglle lamp from the site of Agernzes,
Pomeranian coast of the Baltic Sea, Poland (Kotula, 2015). Rzenmark. e C value of -18.1%. was interpreted as a-mix
markably, these vessels only persisted for ca. 800 years. duyre of marine and terrestrial resources.
were then replaced by new types with thin walls, rounded or at Recently, three studies have been undertaken in which a to
bottoms and frequent decoration. tal of seven Ertebglle lamps (Heron et al., 2013) and 21 Narva/
Subneolithic oblong/oval/prolonged bowls (Heron et al., 2015;
Oras et al., 2017) have been analysed by organic residue analy
sis. Heron et al., (2013) report that marine organisms had been
processed in several Ertebglle lamps from two coastal sites,
whilst a single Ertebglle lamp from the inland site at Akonge,
Intriguingly, the research history of the so-called blubber lampBenmark was consistent with freshwater resources. Further
of the Late Mesolithic Ertebglle culture of Southern Scandinaviaore, Heron et al., (2015) report that the four oblong/oval/pro
(and more recently the shallow oblong/oval/prolonged bowldonged bowls from Nida 1 in Lithuania were consistent with fat/
of the Narva culture to the east) is in essence synchronous wibhl derived from aquatic resources rather than terrestrial prod
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ucts. Moreover, Oras et al., (2017) state that given the lipid pro

les of the oblong/oval/prolonged bowls from the Estonian sites

of Ké&pa and Narva Joaorg they were most likely used as lamisswork was supported by a British Academy Postdoctoral

for illumination. Fellowship to HKR, and the European Research Council (IN
DUCE project, No. 695539). We should like to thank Matthew
Von Tersch (University of York) for technical support.

One of the objectives of the present study was to create a gazet

teer with all of the sites with lamps and oblong/oval/prolonged

bowls. To date, a list of 103 sites has been compiled representingHeron C., Andersen S., Fischer A., Glykou A., Hartz S.,
a range ofdi erent periods and cultures. Whilst the majority Saul H., Steele V., Craig O. 2013 llluminating the Late Mesolith
are located on the coast¥£ 54), 40 inland sites are represented.c: residue analysis of “blubber” lamps from Northern Europe
In addition, seven estuarine or lagoonal localities are presefitAntiquity. 2013. No. 87. P. 178-188.

in the dataset, which demonstrate that these unique vessels werdHeron C., Craig O.E., Lucquin A.J.A., Steele V.J., omp
not only restricted to coastal localities. Moreover, they havson A., Piliiauskas G. 2015 Cooginsh and drinking milk?

a broad geographical distribution and encompass DenmarlRatterrs in pottery use in the southeastern Baltic, 3300—
Estonia, Germany, Latvia, Lithuania, Norway, Poland, Russi&¥#00 cal BC // Journal of Archaeological Science. 2015. No. 63.
Federation and Sweden. P. 33-43.

Here, we present the results of an ongoing study on a large Kotula A. 2015 Contact and adaptatien e early local pot-
collection of these vessels from 14 coastal and inland sitegy at Dbki and its relations to neighbouring hunter-gatherer
throughout the circum-Baltic region (fig. 1). Organic residueceramics // J. Kazi ski, S. Hartz, D.C.M. Raemaekers, T-Ter
analysis was undertaken in order to directly determine théerger (eds.) e D bki Site in Pomerania and the Neolithisa
function and contents of these ceramic vessels. During-cookion of the North European Lowlands (c. 5000-3000 cal BC).
ing or storage, organic matter penetrates into the pot or-acciLeidorf: Archaologie und Geschichte im Ostseeraum, Band 8.
mulates on the surface as a carbonised residue. In this stu®Rahden/Westfalische. 2015. P. 175-202.
lipids were extracted from powdered ceramics or carbonised Mathiassen T. 1935 Blubber lamps in the Ertebglle culture?
residues (interior foodcrusts or exterior soot) and analysed Acta Archaeologica. 1935. No. 6. P. 139-152.
using a combination of Elemental Analysis-lsotope Ratio OrasE., Lucquin A., LembiL., T6rv M., Kriiska A., Craig O.E.
Mass Spectrometry (EA-IRMS), Gas Chromatography-Mas2017 e adoption of pottery by north-east European hunter-
Spectrometry (GC-MS) and Gas Chromatography-€om gatherers: Evidence from lipid residue analysis // Journal-of Ar
bustion-lsotope Ratio Mass Spectrometry (GC-C-IRMS)khaeological Science. 2017. No. 78. P. 112-119.
to characterise the molecular and isotopic composition Piezonka P., Meadows J., Hartz S., Kostyleva E., Nedemolki
of the extract. na N., lvanishcheva M., Kosorukova N., Terberger T. 2016 Stone

e contribution will detail some of the ndings © date, Age Pottery Chronology in the Northeast European Forest
including: (a) the broad range of carb¢ *C) and nitrogen Zone: New AMS and EA-IRMS Results on Foodcrusts // Radio
(' N) stable isotope values obtained from carbonised residuesarbon. 2016. No. 58. P. 267-289.
which indicate th sh and mammals had been processed; Richter J., Noe-Nygaard N. 2003 A late Mesolithic Hunting
(b) evidence to support the processing of aquatic organismStation at Agernees, Fyn, Denmark // Acta Archaeologica. 2003.
and (c) the broad range of the carbon isetqp*C) values No. 74. P. 1-64.

of the major saturated fatty acids (Cand G, ), which dem Van Diest H. 1981 Zur frage der ‘lampen’ nach den aus
onstrate that both aquatic (marine or freshwater) and terrestriajrabungsfunden von Rosenhof (Ostholstein) // Archéotogis
resources had been processed. ches Korrespondenzblatt. 1981. No. 11. P. 301-314.
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Key:
A - Rones Skov (Fd. Nr. BFE) |
B - .‘?wntnj't 6 {old excavation; Fd. Nr. 17h)

Fig. 1. Two of the samples analysed in this study. (A) a Late Mesolithic Er tebglle lamp from the submerged site of Ronaes
Skov, Denmark, and (B) a Late Subneolithic porous ware oval bowl from the waterlogged site of Sventoji 6, Lithuania.
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The studies of single-layer early Neolithic sites in theluring 6100-5500 BC at the sites in the north-western Cas
southern part of the Low Volga region allowed recon pian Sea region. Aurochs, saiga, tarpan and onager dominated
structing the diet of the bearers of Kairshak tradition.in the steppe Low Volga regio™e diet included both “sh

A variety of animal species were found here including onagefiood and poultry.

red deer, and aurosh “sh species include sturgeon, cat’sh, Orlovskaya culture is dated 6200-5300 BC. Except for the
pike perch, and carp. ™ese sites existed dgusB00-5800 BC dog, there are no bones of domestic animals at all sites of the
based on radiocarbon dates. Tarpan appeared in the Late Newhole regio. ™e lipid analysis of the food crust revealed food
lithic (5700-5400 BC). Saiga, gazelle and tarpan dominated animal origin.



O. Grgn

University Copenhagen, Denmark

increasing role in mapping of potential Stone Age settlener, 2015: 175-228; Vandermeer, 2006) 1)g A further prob

ment areas, both on land and in landscapes that now liem, which will not be addressed here, is that this modelling ap
submerged under water (e.g. Benjamin, 2010; Chang-Martin@zoach ignores that various hunter-gatherer cultures can behave
et al., 2015; Fischer, 2004; Fitch et al., 2007; Kamermans etdakerently in similar landscapes (Gross et al., 2018; Grgn, 2012;
2009). is is being undertaken in ways that prompt concern, Grgn in press).
because they frequently focus exclusively on the topography/ In archaeology, the characteristics of the landscapes-inhab
bathymetry of the prehistoric landscape surface but ignore thieed and used by prehistoric hunter-gatherers are generally con
prehistoric vegetation and related resources and their ig- ceived as congruent Wita landscape concept that was aban
ni cant spatio-temporal dynamics. In landscape ecology, it isloned by landscape ecology in the mid-1990s (e.g. Hansson et
now well-established that the vegetation tends to form dynamil., 1995):
mosaics whig in uence small-scale animal and human aetivi A marked change has occurred recently within the science
ties, thereby leading to sigcant variation in cultural spatial —of ecology. Previously, ecological processes commonly were as
behaviour over time (Bjgrnstad et al., 1999; Bode, Possinghasumed to proceed within homogeneous environments, and usu

Topographical/bathymetric predictive modelling plays an2005; Grgn, 2012; Odum, Barrett, 2005: 246-255; Turner, Gard
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ally within populations of randomly distributed individuals. Reuntil late summer, which are attractive to reindeer etc., because

cently it has been widely recognized that environments are ti@ cold air above the ice make them mosquito free)i sig

homogeneous, and organisms are usually clumped into patchgt local temperature variations in mountain areas (warm and

populations, and that this heterogeneity has sigriie ects  cold valleys as well as deep lakes functioning as climats)b

on ecological processes. etc. (Grgn, 2012). Consequently, prehistoric nature, previously
While archaeological landscape modelling imagines-landtonceived as stable and homogeneous with randomly distrib

scapes as being rather stable, recent landscape ecologicaluted resources, must now be perceived as highly dynamic with

search perceives them as highly dgita Di erent parts of a mosaic-like and dynamic resource distribution.

the landscape mosaics progress asynchronously through the

various phases of individual ‘ecological successions) from burnt

patches to climax vegetation, if they manage to progress that far

before being burnt down once again. While the horizontal dif Barrett G.W., Shugart H.H. 2015 Sigant eories,

ferentiation of species in the landscape into mosaics can resBitinciples, and Approaches that Emerged Within Landscape

from variations in geochemistry, moisture, shade/sun exposur&cology During the Previous irty Years. // G.\Barrett,

vegetation history, storm-damagec.eta main driver for the T.L. Terry, J. Wu (eds.) History of Landscape Ecology in the

dynamics is regularly occurring ldires (Belsky, 1995; Odum, United States. Springer Science and Business Media New York.

Barrett, 2005: 194-199) ( @j). ere are di erent types of wild 2015. P. 103-123.

res — groud res, surface res, sub-canopy res and crown Batchelor C.R., Branch N.P., Allison E.A, Austin P.A., Bishop

res. ese can occur in various combinations and at variousB., Brown A.D., Elias S.A., Green C.P, Your2§D! e timing

intervals, as well as with di erent types of spread pattern, deand causes of the Neolithic elm decline: New evidence from the

pending on vegetation type, wind, moisture, slope etc., whichower ames Valley (London, UK) // Environmental Archae

have dierent e ects on the landscape (Saito, 2001; Sommeatogy. 2014. Vol 9(3). P. 263-290.

et al., 2011: 29; Turner, Gardner, 2015: 175-228; Weber, 2001). Belsky A.J. 1995 Spatial and temporal landscape patterns in
Wild res alone, independent of other factors, are capablarid and semi-arid African savannas // L. Hansson, L. Fahrig,

of generating landscape complexity and dynamics that makg. Merriam (eds.) Mosaic Landscapes and Ecological Processes.

it practically impossible to reconstruct in sient detail the ~ Chapman & Hall, London, 1995. P. 31-56.

prehistoric vegetation and consequent faunal and human spatial Benjamin J. 2010 Submerged Prehistoric Landscapes and

behavioural patterns. e task of identifying and dating, in rela Underwater Site Discovery: Re-evaluating tBanish Model”

tion to archaeological features, the many signi cant vegetatiofor International Practice // Journal of Isih& Coastal Archae

changes caused by wild res, occurring in some areasas o ology, 5. 2010. P. 253-270.

as evey 30-40 years (Brown, Simit2000) (gs. 1), would in Bjgrnstad K., Rolf A., Lambin X. 1999 Spatial population

itself would be an extremady cult if not impossible task. Even  dynamics: analyzing patterns and processes of populatien syn

though some modelling approaches include vegetational datactrony // Tree, 14 (11). 1999. P. 427-432.

a general basic level, they lack aisignt part of the picture Bode M., Possingham H. 2005 Optimally Managing Oscil
required for mapping Stone Age sites (e.g. Chang-Martinez ktting Predator-Prey Systems // A. Zerger, , R.M. Argent (eds.)
al., 2015; Jasiewicz, Sobkowiak-Tabaka, 2015). MODSIMO5 International congress on Modelling and Simula

Not only wild res, but also storms, droughts and epidemicgion. Modelling & Simulation Society of Australia & New Zea
create dynamic gap phases in arboreal vegetation and therdbagd Inc., Melbourne. 2005. P. 2054—-2060.
contribute to the dynamics of the relationship between-arbo Brown J., Smith J.K. (eds.) 2000 Wildland Fire in Ecosystems.
real and non-arboreal vegetation in mosaic landscapes (Barrdi.ects of Fire on Flora. United States Department of Agricul
Shugart, 2015; Shugart, Corcoran, 2014; Watt, 19174 - ture. Forest Service. Rocky Mountain Research Station. General
mous elm-decline, interpreted by Troels Smalaa ection of  Technical Report RMRS-GTR-42-volarf.
early agricultural fodder collection in Denmark (Troels-Smith, Chang-Martinez L.A., Mas J.-F., Valle N.T., Torres P.S.U.,
1960), has subsequently been convincingly demonstrated to Beldan W.J. 2015 Modeling Historical Land Cover and Land
closely relatedota much larger-scale attack of Dutch elm dis Use: A Review from Contemporary Modeling // ISPRS Interna
ease (e.g. Grgn, 1998; Perry, Moore, 1987; Rasmussen, 1a8if)al Journal of Geo-Information, 4. 2015. P. 1791-1812.
which must have created extensive tree-less spaces in prehistorFischer A. 2004 Submerged Stone Age -Danish examples and
ic mosaic landscas. is is, of course, likely to have interfered North Sea potential // N.C. Flemming (ed.). Submarine prehis
locally with Neolithic landscape management in some aredsric archaeology of the North Sea. Research priorities and col
(e.g. Batchelor et al., 2014). laboration with industry. CBA Research Report 141. P. 23-36.

e ooding of low-lying areas around rivers and lakes also Fitch S, Gaey V., ompso n K. 2007 In Sight of Dogger
tends to create tree-less gaps of varying extent, characteristasd: From speculative survey to landscape exploration /£ Inter
and dynamics, depending on the frequency, periodicity andet Archaeology, 22. 2007. P. 1-10.
level of these inundations in relation to the local topography, Gro3 D., Zander A., Boethius A., Dreibrodt S., Grgn O.,
as well as regularity/irregularity of their ow (Myster, 2015,Hansson A., Jessen C., Koivisto S., Larsson L., Liibke H., Nils
Odum, Barrett, 2005: 92, 161; Zhu et al., 2017). Economicalign B. 2018 People, lakes and seashores: Studies from the Baltic
important prehistoric coastal areas were not only in uencedSea basin and adjacent areas in the early and Mid-Holocene //
in similar ways by ooding but were also heavily impacted aQuaternary Science Reviews, 185. 2018. P. 27-40.
times by tsunamis, which caused vegetation gaps in the land Grgn O. 1998 Neolithization in Southern Scandinavia —
scape in the form of landslides, etc. (e.g. Loosey, 2005; WeMesolithic Perspective // M. Zvelebil, L. Domanska, R.-Den
ninger et al., 2008). nell (eds.). Harvesting the Sea, Farming the Eoee&mer -

In addition to the vegetation dynamics, several further seayence of Neolithic Societies in the Baltic Regiomr e&h
sonal factors in uence resource distribution in the landscapécademic Press, She eld. 1998181-191.
and thereby potential settlement locations, for example snow Grgn O. 2012 Our grandfather sent the elk — some problems
conditions (some conditions are easier for reindeer to walk infor hunter-gatherer predictive modelling // Quartar, 59. 2012.
on and to graze through etmpledareas (lakes and rivers frozen P. 175-188.
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ing constructions on Zamostje 2 were conducted. »e tions in the place of their growth. >ese data gave the possibility
methods of dendroindication, identiScation of tree speciego establish the period of exploitation and renovating of $shing-
and radiocarbon dating allowed us to determine the age of treégmuseholding constructions belonging to Lyalovskaya culture.

The investigations of wood which was used for piles ef Sshime of their cutting and to reconstruct the local climatic cendi



i ». S « -

) - , »
- € ., 1985: 7).
_ , , 1964-67 . . -
’ ' 1 1 < I\/’
) , . %o N t.8. f
N — o - - (- ,1971:7).- . -
. 1_ . ° LK -
. .. . » (- . 1985: 7—8)
y L] L] L] S L] f
, . , . 1970- - .
, . %o i ("1, %o,)
L] y - T.—_ - L] -
y - , . | o _
, - V(- ,1977:10;- , 1979: 5; - -
o ,1982: 6, 18; 1995: 7). E
. ,® <« IV
- 1972 ~t, %o, t.-. -
. € - ° -
. - L= | Il. 1980 .
) Il
. «
. - » (- ,1982: 28).
D 1, , -
L] L] f - y
. "1, %o, ,
. , JtE to - o -
€1. % (* , 1953, 1958). , ) ) -
o 1962 o o 2f - , )
L] 3 y .
(f.o), K ] - < \Y Il y ° -
1le °« 7 . ' . -
(- -+ 2014: 260). ’ ’ )
2f fo. - € : ;
31: %o.f. %o )’

229



> (t 1953:136). f i

* (f ‘, 1984
4, * , 1985: 70-71).
S -
° o - , « -
» (f , 1984: 2-3). f
° o « , »
(- ., 1985: 73).
. . E, Il
“t, %o, . ,
1. . I -
2. fo . .
3. 1,5-2 ,
4 . o - I} -
° - u u
5. & - M “t,, %o, - t .
’ ) ( .1).
& , . , Z e , ;

230



E —
. .. €
, ’.€ ’ , ,
f . , «
||. .
® :
..If (]
f —
- f
Il -
, - f
° %o
f :

(Johnson, 1994:

227-229; Stone, 2005: 16, 18, 42).

S L] L] L]
' €
€
.z
- f
.7z
( ) 1
- ete.2014
ot V-l
. f.2014. .260-266.
Tt 1971
) I/t %o, .13.1971. . 7-29,
- t-.1977 7

o /T %o, .18, 1977. .10-14.

- t.-.19827
e o f
/0 : 1. e, 1982.
. 6-29.
- t.-.1995 —
o . e If
. ,*9. f,1995. .7-39. 5
-t S, f 1.5.19857
(
- . %o,) /1 *
.., 1985, .7-8.
-t T.1979
” ) /i
E%o,,, XX. s. .5-22.
. E.t. 1985
// L] L] L]
2f t.-. -

231



) - ¥ €.1. 1958

.¢.,1985. .70-71. , . Il
. S, Et.,’' £1.,8 -£, +SS-., . 72,1958. .96-99.
e o 1085 . - . . . T -
. ( , ® , Z.s. 2005 Z ,
Vil . - e . , -
. , - n* . ¢ 22 (52).
.+, 1985. .73-76. . 84-86.
. ¥ Johnson J.S. 1994 Consolidation of archaeological bone:
,-., 1984, 32 . a conservation perspective // Journal of ™eld archaeology.
I €1.1953S . Vol. 21, « 2. P. 221-233.
. /I ¢SS-s, . XLIX, Stone E. 2005 Conservation of archaeological osseous
1953. .133-138. materials. Fall. 44 p.

o -0 ..€€ ..€.. o0 ,...€ [ ] (N
[ ] , f y " .€. L I

o 0 o000 - €’.

e State Hermitage Museum, Saint-Petersburg, Russia

Smolensk region. It dates to th& @illennium BC. logged archaeological organic is conducted by particular

The research of this site has been conducted by thmethods and steps, including correct lifting of finds, pack
North-Western archaeological expedition of the State-Hering, organization of temporary storage in the field. All these
mitage Museum, headed by A.N. Mazurkevich. A variety o$tages of field conservation ultimately affect the condition
objects made from organic materials: wood, bone, ambeof objects, which become one of the main sources of-scien
plant fibers, bark were found in waterlogged layers of thé&fic research.

The pile-dwelling site Serteya Il is located in thepile-dwelling site Serteya Il. The conservation of water
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localization of some Early Paleolithic sites in theanimals and fish in the artifact-bearing layers of the sites

Southern Azov Sea region (Russia). The sites are levidence aquatic food resources use, initially as a special
cated in the beach area of Gurian/Apsheronian and of laterm of gathering, which is dated to the earliest stage of the
Kuyalnikian sea k=n (1,0-2,1 Ma). This, as well as theEarly Paleolithic.

T he article draws attention to the peculiarities ofavailability of shells of sea shellfish, remains of the marine
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he article is devoted to the results of a complex analyrganic remains. The data obtained make it possible te con
sis of stone plate from the Upper Paleolithic site Kasider the studied plate as a grinding stone, which could be
mennaya Balka Il (Rostov region), which includedused by gatherers of the Gravette era for processing various

experimental and traceological studies by various types pfants, tubers and rhizomes, as well as breaking and grinding
professional equipment and the identification of species acorns and nuts.
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constructions. Nowadays, the progress in palaeobotarthe «grinding tools» are only naturally rounded pebbles and

makes it possible to obtain additional information on slabs, or they are tools but of other function (-s). Current work
the character of worked substances. Nevertheless, the -archpeesents some results of use-wear and morphological study of
logical data (diferent types of grinding tools: grinding slabs, adJpper Palaeolithic «grinding stones» from East European sites.
tive grinders, pestles and pestles-grinders) are still not reliabl®e observed results allow us to consider these artefacts as tools
and well-deaned. In publications we could ond quaitéot of  of diferent functional categories, including but not limited
description of grinding tools and conclusions about wide spreathb implements for grinding activities (organic materials and
of «complex gathering» (including storage and processing planther) and stone abrasion.

Grinding stones are o¢en used in palaeoeconomic reresources). But if look carefully, in some works we also and that
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foothills of the North-Western Caucasus made it possifruit and coniferous plants used to Yx tools, as well as the shells

ble to obtain fairly representative collections of archaeof river mollusks Zeodoxus juviatilis, from which the decera
ological materials, which also include the remains of gatherintipns were made, were found in the Dvoinaya Cave. Also several
products. Ze most striking evidence of gathering is the hugefragments of bog turtle bones were found in the Mesolithic lay
accumulations of shells of terrestrial mollusks Helix, traced iers of the both sites.

C omplex studies of two multi-layer Stone Age sites in théhe Mesolithic layers. Ze collection of wood Ybers, the resins of
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these specimens come from cultural contexts it is assumed that
Kostenk 1 is one of more than 20 well stradl open-air Upper  they are the result of humare installations.
Paleolithic sites located in and around the villages of Kostenki Charcoal was analyzed under 40-400x magni cation. e
and Borshchevo, on the Middle Don River and near the city afross section, tangential section and radial sections were ob
Voronezh. Most of the sites contain multiple occupation levelserved to identify wood to the genus level. Finer grained iden
and many levels date to the earlier Upper Paleolithic (Kleirtj cation to the species level is rarely possible. In some cases, it
1969; Praslov, Rogachev, 1982; Holliday et al., 2007). e sitwas impossible to identify charcoal to the genus level, or at all,
contained numerous artifacts, stone tools, faunal remains ale to preservation. Identi cations were made using reference
well as paleobotanical remains such as charcoal — the subjewterials including the Inside Wood website, Hoadley (1990)
of this project. and Panshin and de Zeeuw (1980).

e growth curvature of specimens was considered te ap
proximate the relative diameter of specimens. Charcoal was
separated into seven categories: charcoal with weak growth
curvature (growth rings appear straight and come from larger

In 2008 G.M. Levkovskaya identified 53 plant taxa at Kosdiameter trunks or branches), weak/moderate growth curvature
tenki 1 from pollen-spore samples collected from sediment&rowth rings with slight curvature), moderate growth curva
below, within, and above Layer Ill (Hoffecker et al., 2016)ure, moderate/tight growth curvature, tight growth curvature
The pollen record is defined by assemblages that seem (tsually whole growth rings are present and specimens appear
correspond with a number of warm and cold periods afteto be twigs), warped growth curvature (growth curvature is
the Cl-tephra (~40000 cal. yr. BP) pinpointed in the Greennon-linear and indeterminate), and unknown growth curvature
land ice core record. In Complex 0, which is about one metdcases where growth curvature could not be determined due to
below Layer Ill, pollen suggests a warm period with a higlpreservation or the lack of at least one complete annual growth
percentage of arboreal pollen (AP = 63%). Blitm{ssp.) is  ring).
predominant. This interval likely occurred between the HE5 A er identi cation, samples were subjected to statistical
and CIl event (Hoffecker et al., 2016: 316). In Complex Bnalyses. Before this could occur, samples needed to be con
which is just below Layer Ill, evidence suggests a wet, col@rted into a standardized form; all values were converted to
forest-tundra regime — a cold interval that may correspongercentages based on the number of specimens within a speci ¢
to HE4. AP constitutes 14% of the assemblages with aldesmple. SPSS 24 was used to conduct statistical analyses. e
(Alnus sp.) dominating. Non-arboreal pollen (NAP) is 75%non-normally distributed Kostenki | charcoal data necessitat
sedge Cyperaceasp). In Complex Il, the lower portion of ed the use of non-parametric tests. Ultimately Kruskal-Wallis
Layer Il (~20000-38000 BP, although the latter date is puzests were selected to contrast charcoal taxa abundance between
zling), the climate appears to have been a warm period coolewvels. Kruskal-Wallis tests against the null hypothesis that
than today with forest steppe, corresponding with Gl 8. Aldetwo samples originate from the same population, and evaluate
once more dominates with abundant birdBefulasp.), and whether one population has larger values than the other.
water elm (mostiyimus laevis Complex Ill, the upper part
of Layer Il linked with GS 8, reflects a cold and dry period
with 25% AP that includes birch, floodplain alder and iso
lated elms. Under-developed and dwarf forms are dominan©f the 106 specimens recovered for this study, 76 were from level
indicating growing stress (Hoffecker et al., 2016: 316—3N4 and far fewer were recovered from the other levels (n = 8,
Levkovskaya, 2014: 8-9). Additionally, fir and spririeea 7 and 15). Most of the sample was pine (85%) with small amounts
sp.) pollen and charcoal were found under the CI/Y5 tephraf r ( Abiessp.) (8%) (see g. 1). Two percent of the sample could
at Kostenki 1 (Levkovskaya et al. 2014: 9, 11). not be identied (“Unknown”) due to preservation issues. Six
percent of the samples analyzed could not be identi ed past the
gross categorization of angiosperm versus gymnosperm; this is
also due to preservation issues. All unidenti able charcoal-speci
is project identi ed and analyzed 106 charcoal fragments mens come from level N4 either as a result of larger sample size or
from three di erent levels within Layer IIl at Kostenki 1: 1ll, becausefdi erential preservation, and most ofehr is in 1A
IlIA, N2 and N4. ese specimens were collected by G.M.-Lev which has a much smaller percentage of pine compared to other
kovskaya during the 2009 and 2011 excavations of the site. Sileels. is may be an artifact of small sample size (n=7).
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0,75 portions of woody taxa and wood diameters were selected. is
suggests the availability of the same taxa through time, but also
similar wood gathering practices. e people at Kostenki 1 ap
pear to have either preferred pine for fuel wood or selected it
because it was more plentiful than other species. Furthermore,
they preferred to harvest large diameter wood, presumably from

15,46 trees. Whether these were dead or living trees is unclear, but
handling costs likely played a role in what kind of wood the in
habitants of Kostenki 1 harvested.

In sum, the Kostenki 1 site is a rich repository of archaeologi
cal remains including paleobotanical specimens. e 106 ehar
69,83 coal specimens examined for this project show continuity
through time; the inhabitants of Kostenki were harvesting rela
tively similar quantities of woody taxa between levels, as well as
harvesting similarly large-diameter trunks and branches for fuel
throughout all levels considered.

Alix C. 2005 Deciphering the impact of change on the-dr

l:l Abies wood cycle: contribution to the study of human use of wood in
the Arctic // Global and Planetary Change, 47. P. 83-98.
l:l Gymnosperm Deo-Shaw J. 2008 Dri wood as a resource: Modeling fuel
. wood acquisition strategies in the mid- to late Holocene: Gulf of
I:l Pinus Alaska. Ph.D. dissertation, Anthropology, University of Wash
. Unidentifiable ington:,SeattIe, WA. ' '
Auréade H., éry-Parisot |. 2014 From Evenk campires to

prehistoric hearths: charcoal analysis as a tool for identifying
the use of rotten wood as fuel // Journal of Archaeological Sci
ence, 52. P. 321-336.
Henry A., éry-Parisot I., Voronkova E. 2009 La Ges
tion du bois de feu en forét boréale: Problématique archéo-
Kruskal-Wallis test found no statistically rsigant di er - anthracologique et étude d'un cas ethnographique (Région de
ences in taxa abundance (p = 0.329 for all taxa). In other word$\mour, Sibérie) // S. Costamagno, A. Henry, I. éry-Parisot
taxa quantities are statistically similar between all subdivisiongeds.). Gestion des Combustibles au Paleolithique et au Méso
Analyzing growth curvature proved nedi cult than iden-  lithique (13-26). Archaeopress: Oxford.
tifying taxa because of poor preservatierefore, most spec Hoadley B.R. 199dentifying Wood: Accurate Results with
imens (62%) had unknown or unidéable growth curvatures. Simple Tools. e Taunton Press: Newtown CT.
e largest category following the “Unknown” category is weak  Ho ecker J.F., Holliday V.T., Anikovich M.V., Dudin A.E.,
growth curvature at 25%. is suggests that the inhabitants ofPlatonova N.I., Popov V.V., Levkovskaya G.M., Kuzmina IL.E.,
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the tree like trunks or large branches. When comparing growtkorman S.L., Carter B.J., Crawford L.J. 2016 Kostenki 1 and the
curvature across levels using Kruskal-Wallis no signi cant difearly Upper Paleolithic of Eastern Europe // Journal of Archaeo
ferences were found. is suggests that growth curvature doesogical Science: Reports 5. P. 307-326.
not vary signi cantly across levels, and that the inhabitants of Holliday V.T., Ho ecker J.F., Goldberg P., Macphail R.1.,- For
Kostenki were gathering similar diameter wood across time -man S.L, Anikovich M., Sinitsyn A. 2007 Geoarchaeology of the
larger diameter wood speci cally. Kostenki-Borshchevo Sites, Don River Valley, Russia // Geoar
chaeology, 22 (2). P. 181-228.
Klein R.G. 1969. Man and Culture in the Late Pleistocene:
A Case Study. San Francisco: Chandler.
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Deo-Shaw, 2008; Henry et al., 2009) and these preferences likelg—21.
extend into prehistory. However, wood selection is not as simple Panshin A.J., de Zeeuw C. 1980 Textbook of wood technol
as selecting preferred taxa — other conditions such as calibegy. Structure. identation and uses of the commercial woods
and whether wood is rotten, seasoned or green are just as iof the United States and Canada. Fourth Edition. McGraw-Hill
portant as taxa among Siberian Evenki (Hengyy-Parisot, Book Company: New York.
2014: 321). Praslov N.D., Rogachev A.N. (eds.) 1982 Paleolit Kostenko
From statistical tests, we can tentatively conclude that woodsko--Borshchevskogo Raiona na Donu 1879-1979. Leningrad:
use was relatively the same across levels and time; similar pauka.

Fig. 1. Charcoal taxa percentages at Kostenki 1.

250



11

1, 1A, N2 N4

. ( Pinus sp. . .

(Abiessp.). »

106



o000 (1]
LN ] [ ] [ ] [ N ] e o [ ]
1 )
2 1 - i)
i - (] -
C14 -
, e €
( y ) L] L] L] -
€ ,  « € -
. . € » (¢ , .,1994: 163).
(' Trichia sp), — (.11
C , 2010). ( .1: B).
._ . L] y T L[] L] -
- ( € .
,of..€ ) € € - . .
, ., . C , 2010: 239;
€ . . Levkovskaya et al., 2012: 238).
. ., ( 12000), T e ., .
€ € ,® 80 i , e -
) - , , € € €
(.1 ABCD (¢ , 2004),
- —1 € , -
o (e ,1967),, (° , 2010; <
Levkovskaya et al., 2012), f ( ), - ) - o .
" oo . : ( Myriophyllium sp, ( Portulaca
., 2005; 2017), £ (° , 2017). sp), ( Alisma sp), ( Typha sp.
" € , (Bolboshoenus ¥pE — . ,
L] L] (
€ CY), — ¢
%o , % ). T
€ — ( , 1946:
B . 62-64). t . 50% 6,5% -
L] € - L] . :t L]
€, . ,
t . £
652% (S ,1975). S, ) .
T ° ° , ... ° . ° € (
(30,6% )
) , 78,2% -
( , , ., -
). 1, ,
s — o . . (o -
» (s , .,1994:163-164). ., 2005) - .

252



o ofo ot ET e %ot e - -S%e E
] u o # $ 0
! 2 Pinus sp % ! & ¢é | 2 $ Piceasp. 'oe % 2
# #
g # $ # e 6 0 #
# P00y
0 # o + $ o ie & %HO\DHYD
% 2 é "o g e + 0& 0& & 2 & | g '
2 uo6 o # 2 @ % 3 u # SRVHOO DW DO
u o # 6 6
/IHYNRYVND\D HW DO
(.2: C. = ( ., 2017: 98-104) -
. f-f. . .
f.e. - 1946. B
, Z' to,«< Z..2015f -
. . ( Pinaceae Lingl.e . ... e -
( 1973: 127-142). , . 2015. 692 .
. .. 1983 -
" - ( , 1983). , 1983. /I , f.
. ) - - 1983. 1 .173. :» . .73-76.
C . .. 1987 ... -
2017) — € € (t o )/ ' -
(.1 D), ,1987.94 .
(Rosell at al, 2014: 42). . ... 2010 -
, € ° °
( . )% -
zZ . 27 o fe. 2010.
e €, . - . 208-239.
€ %0 - . .. 2017 -
. , o ( -
° € , -
. Y1l e. .o v "o f -

253



N R A - -S%o¢ E

. @& 2017. ot () € o .
. 158-162. . .1994.239 .
. .., < Z. . fZ., o - f.e. 1973
€ o, fo,e 2 2017 ... - - e - 1
f € - -
54-12 . .. e . e [ 1973. .127-142.
, t.2. 1975 ” . -
" I e, (. )2 - £ . -
" - /I, ¥f.1975. 1 .141. :» . .51-57.

.. R Belyaeva E.V. 2004 Middle Palaeolithic settlement in the
TeE 2017. . 93-107. Gubs river basin (Northwestern Caucasus) // N. Conard

. - . (ed.). Settlement Dynamics of the Middle Palaeolithic and

” 12 ( Middle Stone Age: Vol. Il, Tubingen, Kerns Verlag. 2004.
. , , - P.133-150.
, , ) - Levkovskaya G., Lyubin V., Belyaeva E. 2012 Late
/. Caucasian Neanderthals of Barakaevskaya Cave: Chronology,
" .o - Palaeoecology and Palaeoeconomy // Caves in context. Cultures
. ..o Ff, fe. 2005. Signiecance of Caves and Rockshelters in Europe. Oxford:
. 93-130. Oxbow Books. 2012. P. 225-253.

e € .. 2011 - Rosell J., Benito A., Rodriguez J. 2014 What's happening
ee 5 | .o o now in Atapuerca? Latest Research at the Sierra de Atapuerca.
... T Z . e .2011. Session A2c. // XVII World UISPP Congress. Burgos-Atapuerca.

. 204-225. Universidad de Burgos. 2014. P. 42-50.

T
e}
3
o
n
o}
.
©
>
7
o
oy
=3
©
b=t
73
(0]

€, fe.... o, -1 o, -, %0S -€SE,Z
+2-Sf..Sf, ...[ . %0Ste,... “Ze,... 2S
. :’fif “n A-,,fZ%oSZ‘f—[' €f:tf.f_s_vfz.f_f: o
07,800 0000 E-17%oE%oS— o f,” ff“SLEF 70,57

Z ] 1‘(”._”_.~TM~ ) é )~m2£”1~ Y i ¢£~1lo£~”"¥2ll :§ 1TM--©a(( Y : —|“®TM~“"‘

i a__a0_ TM( & & 8%+ —F«e— & 2@ ©-"

1 Institute of the History of Material Culture RAS, Saint-Petersburg, Russia

2 Komarov Botanical Institute RAS, Saint-Petersburg, Russia

The research shows that high magniscations of SEM (upvere used for woodworking, though only single charcoals were
to x12000) allow to end diatoms, wood microremains,found. SEM micrographs illustrate microremains of spruce and
phytolyths, plant epidermises, etc. in the pollen compine from these layers, unidentieed wood from the Early Pal

plexes, although they were absent in the excavated and ™oatagadithic red soil of Atapuerca (Spain) and spruce from Borsh
sediments of cultural layers. According to archaeological anchevo 5 site (Kostenki region). Se generalized information on

use-trace analysis, the most artifacts from Mousterian layers pliant-gathering of the Upper Palaeolithic hunters of Kostenki is
Barakayevskaya and Monasheskaya cave sites in the Caucasitished (Levkovskaya et al., 2017).
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alaeolithic — 10000 years, prehistoric men have-printo shing.
ed their hand; painted and etched geometric signs. ey e end of the Mesolithic is characterized by the transition
sculpted human gurines; they drew, painted, engraved, carvefdom an economy combining hunting and embryonic agrcul
animals of their environment. ese prehistoric productions ture to an agro-pastoral economy resulting from domestication
consist for the most part of images / gurative objects mast ofduring the process of nealithization.
ten naturalistic, virtuosos of imitation. What do we learn from the scenes painted and engraved

At the end of the ice ages we observe a transition from-a rean the hunters- shermen from the late Mesolithic to the Neo
istic animal guration to a systematization of geometric decoralithic in Europe? What changes are theydeting?
tion, a non- gurative style most o en on furniture during the In the nal phase of the Mesolithic all-over Europe (from
Later Mesolithicstricto senstnamely the Preboreal-Boreal. Portugal to Urals), the structures are practically permanent and

With regard to the excellence of the realism of the Uppein fact lead to an almost sedentary lifestyle. is quasi-seden
Paleolithic, the geometric guration on the painted or engravedarization is con rmed by the burials that are newly associated
pebbles of the Mesolithic, will be quali ed: indigent and lowlywithin the inhabited spaces themselves (Skateholm, Sweden-
(modest). Vedbaak, Denmark etc.).

In the last sequence of the Mesolithic, the Atlantic one which From Portugal to Scandinavia, the accumulations of marine
is concomitant of a major event: the beginning of the Neolithicand terrestrial shells and sh waste are impressive. ese shell
we observe the return of pictorial expressions and engravedounds, as well as sh traps, hooks and bows, testify to the diver
gurative on walls whose style is schematic. sity of the systems of acquisition and exploitation of all what the

We cannot agree on what Abbe Jean Abelanet widie: environment can provide; canoes and paddles attest navigation.
art of retarded hunters: Arctic art and the expressionist art of thelf pre-boreal-boreal plastic expressions (art) were performed
Levant! ... Even in ordinary furniture any trace of art, sculpturen “miniature” movable materials, the hunter-gatherer- sher
or engraving disappears ... Only evidence of art but we hesitaten of the Atlantic re-invaded the xed surface of the monu
to use this ten (...): e wrecks of a lost art: pebbles painted-Azil mental rock wall.
ian!” (Abélanet, 1986). On the contrary we ask the following Unlike the naturalistic animal representation of the Upper
question: are these transformations in the modes of representBaleolithic that did not inform us of the way of life or the envi
tion signs of new ways of life? ronment of these hunters of large animals, the hunter-gatherers-

As we demonstrated in our thesis (Bouvry, 2008), thesshermen of the late Mesolithic in Europe paint, engrave (and
transformations in the plastic expressions (arts) coincideecount) a gurative-schematic writing on an open air surface,
with major changes or even ruptures as revealed by the lithihe story of «its» men and women in the centre. Great visual and
cians: the generalization of the microlithization of the framesocial “revolution” from the Tagus (Portugal) to the Urals (Rus
in the early Mesolithic and the adoption of trapezes in thesia): humans come on stage.
late Mesolithic. For the rst time in the history of prehistoric images, man

At the end of the ice ages, from the late Upper Paleolithio these hunter-gatherer- sherman cultures becomes the sub
to the early Mesolithic, climate change has a signi cant impadect of representation and he’s painted at present time.

Fsom the Upper Palaeolitc — 30000 years togéhnal  etc. have been unearthed. ese objects reveal activities related

on the distribution of habitable territories. e transition from He laboriously describes himself through a multitude ef de
an open environment to dense forest was not without conseails that range from clothes to daily objects. Human is painted,
quences on the lifestyles of these hunter-gatherers. drawn or engraved; stationary, walking, dancing, running; he is

In the Mesolithic, humans developed subsistence techniqgueserywhere, isolated, in a group, in a ght, etc.
adapted to diverse and dispersed resources due to climate e scenes are narrative, anecdotal and dynamic; they de
change. Studies of stone tools are evidence of activities relatalibe everyday life. ey put into action hunter-gatherers--sh
to hunting. In a wet environment, boats, pots, paddles, hookgrmen recognizable by their gurative attributes -arc, boat, sh,
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7] Rock Art: Cueva de los caballos, Castellos, Spain. Cueva de la A rdna, Spain. Cueva Vilafranca, Castellon, Spain. Rock
art, Suéde.
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mammal, game-<ain folding and ambush scenes in Spanistof techniques, and consequently to create phratries, a political
Levant paintingsio shing scenes in Scandinavian engravings. unity, a cultural identity.

e narrative elements -clothing, object- of a scene, the-nar e multiplicity of acquisition strategies and the habitats
rative of a unigue moment, with an action and speci ¢ charac xation observed during this Atlantic sequence, all these
ters that are represented make possible to contextualize: thelyanges constitute for the prehistorian P. Rowley-Cantlig
refer to a designated time and event. key of the system of the economy and introduce a new per

In this narrative representation images reveal the distribuception of the role of man that these open air engraved and
tion of tasks and spaces between men and women (hunting fpainted stories show.
men, picking honey for women etc.); the constitution of several Whatever were their intention, all these scenes use the re
groups by the di erences in the way of dressing or styling hair.sources of the visual properties. ey unfold on a at surface

ese particularities are conrmed by archaeological evi to transmit global information to eyes. e image, and therefore
dence of varied habitat structures, diversi ed funerary tradithe sign, is the human will to communicate or disseminate in
tions, each cultural entity having its “regional style” formation, and to preserve it. ese images, these scenes give

In Spain the paintings are located in shallow outdoomirth to a world.
shelters from Lleida to Andalusia; the sites of Cogull; Alp As H. Belting analyses it (Belting, 2004), image production
era and Barranco de la Valltorta can be mentioned, amongnly has a meaning if it is inscribed in an always — already
others estimated between 8000 and 5000 years. The setial space, where history, memory, symbolic systems give
is painted in red, black and very rarely in white. The paintit a meaning. As for E. Durkheim, he insists on the social role
ings (almost exclusively rock paintings) of the Spanish Leof collective representations. e image has a great power when
vant at the end of the Mesolithic / Neolithic period depictit is necessary to share complex information.
man, accompanied by deer, ibex, goats, bovines; more spo It is this e ciency of representation that undoubtedly-ex
radically of wolves, wild boars, birds, insects such as beplgins this gurative presence on open-air walls, displaying
and rarely fish. Women are represented in processioall the information on a single plane. Narration here is at the
or dancing; in hunting scenes, hunters pursue the gameery heart of human activity: where the group builds a memory,
The figurative representations are executed in a schematécstory, but where it also gives itself a science and ideological
style, and the most numerous (human) are full of indicarepresentations.
tions on headdresses, clothing, adornments etc. such as thelt is undoubtedly because they host in the public space the
feminine silhouettes of Minateda, Aguas dos, Val Charcaijtuals necessary for the foundation of a community that these
Agua Camarga, Cogul, Vieja ... such as the archers -of Olinages of these hunter-gatherer- shermen societies demand
vanas, El Polvorin etc. a physical visibility.

In northern Europe, rock painting are rare. It is most oen  at's probably the reason why these narrative engraved
an engraving enhanced with a colour, located in an area, whidr painted scenes, are displayed in broad daylight on outdoor
extends from the south-east of Finland, crosses the center-norshelters, because they had to arrange them in places where peo
of Sweden to the south-east of Norway (Alta ) -, Russian Fedenale gathered together establishing a public space. e material
tion (Karelia). ity of images gives them not only visibility, but also an o cial

e later Mesolithic representations are made by cultural presence in the social space.
entities of hunters- shermen living in Neolithic environment. is new narrative guration, engraved or painted, is dis
Whether at Jamtlland, Harjadalen, Agermanland (near Southplayed in open-air shelters, a kind of «initiatory» open book for
ern Lapland) and / or near Vasterbotten. the whole group, as religious powers will establish it in the Middle

As in the Spanish Iberian Peninsula, the gurative repre Ages in churches, the power of the image telling the Christ’s story.
sentation is schematic. It describes the man and his daily life, Art has a signi cant function and this function is assigned
among animals (reindeer, elk, whale, bear, orcas, wolves, foxtesa society that recognizes its values of life and ideals.
hares, ducks, swans, cormorants, salmon,... etc.): shing scenes,ese images reveal to us that from now on, the Man of the
herds of reindeers, sleighs, skis, navigation etc. Atlantic — hunter-gatherers- shermen — is at the center of the

For the rst time, in the same representation, men andeconomic system of an “organized Society”, progressively in
women are detailed, united, described together. eir di erence stalled since the beginning of the Mesolithic.
is represented by an analytical description: clothing and body
(breast, sex). Descriptive images and realistic anatomical studies
of sexual activities and human reproduction, which were absent
in Paleolithic art, make their appearance. Abélanet J. 1986 Signes sans paroles. Cent siecles dart rupes

The modes of figuration of the body reveal man's-contre en Europe occidentale. Paris: Hachette.
ceptions of himself, of his situation in the world, of the at Bouvry F. 2008 Une anthropologie des manifestations es
titudes he adopts towards himself, of his relations with th¢hétiques du Mésolithique européen de la n du Tardiglaciaire
universe. et durant le Postglaciaire // BAR international series, 1766.

According to J. Laude, they give access to a very important Laude J. 1970 Ethnologie et histoire de lart. Cours paru
concept for a cultural entity, to the concept of the individualdans les cahiers du Musée national d'art moderne. Paris: Centre
(Laude, 1970). And as A. Leroi-Gourhan explainshan Mid- Georges Pompidou. P. 67-78.
dle and Techniquetdroi-Gourhan, 1973), primitive societies  Leroi-Gourhan A. 1973 Evolution et techniques. Milieu
have been able to develop their cultural entities only on the bagstechniques. Paris: Albin Michel.
of the permanences of their establishments which have contrib Belting H. 2004 Pour une anthropologie des images-Galli
uted to the development of their thought and to the progressnard coll. «Le Temps des Images». Paris, 348 p.
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lation from the late Mesolithic to the Paleometal age hass: elk, reindeer, bear, beavers, waterfowl, cetacean (dolphin),

a speci>c representation. In the images we >nd only hunt halibut, and pike. Weapons and means of equipment include:
ing, marine hunting from boats and »>shing on the hook. Sere a spear, a bow and arrows, a harpoon, >shing hooks on a line,
are no scenes with traps, cannons, trapping pits, which were uboats, skis and snowshoes. In general, this set corresponds
doubtedly used. Se image of economic activity is limited to theto those materials that originate from excavations.

I n the rock art 6Fennoscandia, the economy of the popu pictures of active hunting for the following animals and->sh



o7 t—oo . - - -

A. _A€. - " -
€.
€
MZel tote o o e :
T BAR
f.f_f * - n” S
.... €

SP — Stratum plus. » - € ; ¢ ;... ;

BAR — British archaeological reports

CEDARC - Centre d—Etudes et de Documentation
Archéologiques. Belgique

ICAZ — International Council for Archaeozoology

MAC — Museu d—Arqueologia de Catalunya. Spain

PNAS — Proceedings of the National Academy of Sciences.
USA

265



9ll785907 ©53007

«K »
60x901/8. . .  33,25.
300 . 03.05.2018.
oo +246
« . »
197198, o~ o , . e e, 031, , - 1

J + +7 (812) 380-79-50.



	Cover2_343
	Page4_from ForPrintC-2
	ForPrintC
	Page266_from ForPrintC

