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KpaeM pasHbix TUIOB). KOCTEHKOBCKO-aBieeBCKUil U IMe-
JIMHCKMI KOMIUIEKCbI TOKE 0ObEIMHEHb! OOLHOCTBIO TH-
TOB MeTaTelIbHbIX HAKOHEYHWKOB (Bapuaumu ¢ GOKOBOIA
BbleMKOit). Takum o6pasom, nmetowpecst 14C nanuble He

T03BOJISIIOT ANPUOPHO CYANUTb 00 3MM301aX UTUTENbHOCTH/
nepepbiBOB 00uTaHKs 63 yuera CTPYKTYPHbIX U3MEHEHHiA
THUMOJIOTMYECKOT0 U KYJIbTYPHOIO KOHTEKCTa.

Paboma svinontena 6 pamkax peanusayuu @HHU TAH no meme zocyoapcmeerHoti pabomst Ne 0184-2018-0012
«/Ipesretiwiue obumamenu Poccuu u conpedenbHblx CMPat: nymu U 8pems pPAcceserus, 3600YUS Kyabmypsl U
obuwjecmsa, adanmayus K npupooHoli cpede», a makice npu noodepncke PODHU, npoekm Ne 18-00-00837 KOMDH
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THE CHRONOLOGY AND ISSUES ON PERIODIZATION OF THE GRAVETTIAN SITES
IN THE KOSTENKI-BORSHCHEVO LOCALITY

S. Lisitsyn

Over a hundred 14C dates have been obtained from the Gravettian cultural layers in the Kostenki-Borshchevo Lo-
cality. Almost half of them come from Kostenki 1/I cultural layer. Datings on bone samples are prevalent. In a series
of datings, they vary for almost each site, providing an opportunity to demonstrate one’s chronological preferences
and choose a specific timepoint (Fig. 1). The most reliable idea for development of the Gravettian periodization is to
examine certain complexes in the context of structural changes of the missiles points typology in the course of time.
Thus the Gravettian can be divided into the early phase of ~27,000-25,000 yr uncal BP (Kostenki 8/1I), the middle
phase of ~25,000—24,000 yr uncal BP (Kostenki 4, Kostenki 9 and Borshchevo 5/1), the late phase of ~23,000—22,000
yr uncal BP (Kostenki 1/1, 13, 14/I and 18) and the final phase ~22,000-21,000 yr uncal BP (Kostenki 21/III). The
definitive cultural discontinuity falls upon ~24000/23000 yr uncal BP when the backed points were replaced by the
shouldered ones.
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C camoro Hauana cBoeii paGotel B JIOMA-UVIMKe
['W. 3aiinesa nmpuHMMana HEMoOCPeNCTBEHHOE y4acThe B
uccrneznoBanusix CeBepo-3anagHoil apxeosloruecKoit aKe-
neguumn locynapctBenHoro Jpmwuraxka. bnaromaps ee
paboTtam M uccrenoBaHusIM Oblia CO371aHa eTanbHast ab-
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COJIIOTHAs1 XPOHOJIOTMS! PA3JIMUHBIX 3TarlOB HEOJIMTUIECKON
snoxu Bepxuero [loxBunbst (PapuoyrneponHast..., 2016).
Hamu 6b11a Hauata paboTa 1 10 4aTMPOBAHUIO Pa3JIMUHbIX
apXeoJIOrMyecKUX KOMIUIEKCOB, BXOISIIMX B COCTAaB MHO-
TFOCJIOMHBIX MAMSITHUKOB C LieJIbl0 YTOUHEeHHUs] UX OTHOCH-



MATEPVAJIbI MEXXTYHAPOJTHOVI KOHOEPEHIIVIV

TeJIbHOI XpoHosoruu. [ponosskeHne 3THX paboT U HALLIIO
OTpa’keHKe B MpejiaraeMoM UCClefOBaHUMU.
KommniekcHble uccnenoBanust MOCTEAHUX MSITU JieT
NPHUHLMITUANIBHO M3MEHWIIM TpefCTaByIeHKs] O MaMsITHUKe
Cepres Il (Bemkcknit p-v CmorneHckast o6mactb). [amsr-
HUK MCCJIeNlyeTCsl B PasHbIX 4acTsX: LeHTpaslbHOi — 3ajle-
raer B pycie cospemenHoit p. Cepreiiku (Cepres llsub),
BoctouHoi (Cepres II-1) — Ha nmpaBom Gepery peku u 3a-
nazublit B 30M ot uenTpanbHoro (Cepres 1I-2 u Cepres I
Croit @). ApXeonoruieckye HaxofKy MpeAMeTOB M3 pora,
KOCTH, KPEMHSI, SIHTapsl M IJIMHSIHOM MOCY[bl, COCTaBJIsI-
IOlllMe pasJiMuHble KYJIbTYpHble KOMIUIEKChI, MO3BOJISIIOT
BOCCTAHOBHTb [10C/I€ZI0BATENbHOCTb OOMTAHMSI IPEBHEr0
HaceneHus Ha JaHHOM Mecte. Hanbonee panHue cupie-
TeJIbCTBA OTHOCSITCS K MO3JHEMY ME3OJIMTY U MpeACTaBle-
Hbl HAXOZIKOI KOCTSIHOTO HAKOHEUHMKA C [IJIOCKMM HacazioM
1 TIepoM ¢ JBYMsl 3yOLIaMK, KpEMHEBbIMK U3ZIeTSIMH, KO-
TOpble HaiiZleHbl B CEPOM KPYMHO3EPHUCTOM TMeCKe, JaTH-
pytoLemcs o MmakpooctaTtkam 9973+35BP (MKL-A3887),
T.e. 9647-9334 cal BC (Kittel et al.,, 2018, 2020). Cneny-
I0lllasl Tpymnna HaXo[OoK NpefcraBieHa pparMeHTaMu Co-
CyZIOB CEpPTEeHCKOI pPaHHEHEOIUTUYECKON KyJIbTypbl (KOHeL|
7 — 6 TbIC. 1O H.3.) pa3inuHbIX (a3 ee pa3Butust. Pparmen-
Thl COCYJIOB Hail[leHbl B CJI0€ KPYMHO3EPHUCTOrO MecKa €
IJIMHUCTBIMU BKJIIOYEHMSIMU M BCEe OHW MMEIOT Cllefibl OKa-
TaHHOCTH. ITO NMO3BOJISIET NIPEATIONOKNTD, YTO KYJIbTYPHbIi
CJI0/1 9TOrO BpeMeHH paspyiueH. Crenyroiuii stamn obura-
HUSI CBSI3aH C HAXOJKaMM KepaMMKU U KOCTSIHbIX HAKOHeU-
HUKOB PYIHSIHCKO} paHHEHEOIMTUIECKO KyJbTypbl KOHLA
6 — Hau. 5 TbIC. 10 H.3. (Mazurkevich, Dolbunova, 2015)
K 5—4 TbiC. 70 H.3. OTHOCATCS BIiepBble BbISIBJIEHHbIE Ha-
XOJZIKM TTIMHSIHBIX COCY/I0B, KOTOPbIE MOXHO COMOCTaBUTb C
Marepuasamy 3HeOJIMTUIECKHUX CTEMHbIX KyJIbTYp: XBaJIblH-
CKO¥, CpeIIHEIOHCKOM 1 CpeaHecTOroBCKoi. OCOOEHHOCTH
CTpaTUrpaMueckoro 3ajeraHusi CBWJETEJIbCTBYIOT, 4YTO
HOCHUTEJIM XBaJIbIHCKOM KyJbTYPHOM TpanuMLMK pacroJjara-
JIUCh Ha TOMKOM Oepery mpoTouHoro osepa. CienyroLmii
nepuoz 00MTaHMsI MAapKUPYeTCsl MOSIBJIEHEM Pa3HOKYJIb-
TYPHbIX MaTepHasoB, MPOUCXOAALLIMX C TEPPUTOpUHM Gac-
ceitna Bepxnero u Cpennero Jlona. Tax, o Harapy BepxHeit
4acTW COCyZla CPefHEeNOHCKOH KyJbTypbl MOJyyeHa jara

4575+35 (Poz-108580, 3TOMy ke COOBITHIO CHHXPOH-
Ha ¥ pbiOosIoBHAst KOHCTPYKLMS Ne 2 B BOCTOYHOM 4YacTy
namatHuka (4440+60 (JIE-11879). B BocTOYHOI yacTu
MaMATHUKA K KOHLY 5 — Hauasy 4 ThIC. 0 H.3. OTHOCHTCS
XO3SICTBEHHas! MIOLA/IKa, COOTBETCTBYIOLIAsI perpeccuB-
HOI1 CTajuy MajeoBO0eMa W OCTaTKM Pa3jIMYHOro TuMa
poi6osnioBHbix KoHcTpykumit (Kittel et al., 2020). IpesHo-
cru pybexka 4/3—3 ThiC. 10 H.3. IPECTaBJIEHbl OCTaTKAMK
4 >XUJbIX KOHCTPYKLIMI cBaitHoro tuna (MasypkeBud U Ip.
2016). 3Tu ocTaTkM 3anerany B HUKHEM OTHeJle KOpUUHe-
Boro canponesns (Ceprest lI-1 u sub). Ananus paguoyrie-
POIHBbIX HaT MO3BOJISIET MPENNOJIOKUTb OTHOCHUTEJIbHYIO
XPOHOJIOTHIO KMJIBIX KOHCTPYKLMiA. JleHIpoXpoHoioruye-
cKuit aHanu3 70 06pa3LoB MO3BOJIMI CAeNAaTh JBe M1aBalo-
1IMe LKasbl 11 cocHbl (53 roma) u nuctBeHHbIxX (54 roma).
[pu cTpouTenbCTBe MCMONb30BaANACh MOJIOZiAst IPEBECHHA,
Bo3pacrtom oT 10 1o 40 net. B MaTepuanbHoOii KynbType OT-
MeueHbl 3JIEMEHTbl KyJIbTypbl BOPOHKOBUIHBIX KYOKOB W
wapoBUaHbIX aM$op. Kpome atoro B 3anagHoi yactu na-
MSITHMKA OTKPBITbI XO35I/ICTBEHHbIE IUIOLAAKH, B T.4U. C Ha-
3eMHbIMM KOHCTPYKLMSIMU U 0 pasfiesike TYLI XMBOTHbIX,
CHHXPOHHbIE MOCTPOiKaM. B 3T10ii ske yacTu 6bm 06HapY-
JKeHbl OCTAaTKW TPeX KOCTSIKOB, KOTOpble MO IAaTHPOBKAM
14C cOOTBETCTBYIOT 3aKJIOUMUTENBHOM CTAZMH CYLLECTBOBA-
Hus cBaitHoro noceska (Mazurkevich u ap., 2020).

HatupoBanue OSL nposonunoch nst mpoBepku 3¢-
$eKTMBHOCTH JAHHOrO MeTOoZla IaTMPOBaHUs PU ompere-
JIeHMM BO3pacTa HaKOIJIeHHs] HEOPTaHMUECKMX OTIOKEHHIA,
TN0Jly4eHHs] BO3pAacTa HECKOJIbKUX (parMeHTOB HeOoJH-
TU4ECKON KepaMMKM 1 ONpOoOOBaHMsI HOBBIX METOZOB OT-
6opa nmpo6 B mosneBbIx ycnoBusx. [eonornyeckne npoobl
OSL otbupani B HOYHOE BPEeMsi, CIIONb3Ysl CrieltasbHble
CBeTOQMILTpPBI, YTOObI M30exkaTb OTOENMBAHMSI KBapLie-
BbIX 3epeH. bbum nonyuenbl nmaTh Aat OSL, monyueHHble
pesysbTaThl M JATUPOBKM reoJIOrMYeCcKUX OT/IOKeHNIt 3Ha-
UMTEJIbHO MPEB30LUTH OXKK1AaHKs. Tpy JaThbl yKasblBAIOT HA
HeoJMTHYecKuii nepyog (Bonpeku oxkuganusim XVII Bexa),
¥ BUZIHA XpoHosioriueckas nusepcust aat OSL. [Nonyyennas
IaTMpoBKa ¢parMeHTa KepaMHUKU TaKkKe COOTBETCTBYET
TIPEACTaBIIEHUSIM O €ro JPEBHOCTH.

Hccnedosanue svinonnero npu noddepicke npoekmos Poccutickozo Hayurozo ®onoa (npoekm Ne 19-78-00009 );
«National Science Centre, Poland» No. 2017 /25/B/HS3/00274;
nonesvie pabomsl — npu noddepxucke npoekma 2NOR Munucmepcmea unocmpartvix 0en dpanyuu u IRP NORth
(Neolithisation of communities on the Russian plain (7th- 3rd millennia BC))
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CHRONOLOGICAL TIMEFRAMES OF ARCHAEOLOGICAL COMPLEXES
OF A MULTI-LAYER SERTEYA II SITE (BASED ON RADIOCARBON DATES)

A. Mazurkevich, P. Kittel, Y. Maigrot, E. Dolbunova, M. Krapiec, A. Ginter

Dr. Ganna Zaitseva participated a lot in researches conducted within the North-Western archaeological expedition
of the State Hermitage Museum and elaborating the chronological timeframes for Neolithic in this region. Multidisci-
plinary investigations of the last five years changed a lot historical schemes and environmental reconstructions made
for Serteya Il site, located in Smolensk region. The Serteya Il site is a multilayer complex used by hunter—fisher—gath-
erer communities in the 9th-8th mill. BC, and from the end of the 7t till the end of the 34 mill. BC. Archaeological
structures and horizons were developed in the palaeolake shore zone within changing water regimes and changes in
the environmental conditions. Based on the most convergent dendrochronological sequences, two floating chronolo-
gies were compiled, for pine wood 53 years old and larch wood 54 years old. Finally five OSL dates have been obtained,
but the acquired age of geological ones significantly exceeded expectations. Three dates indicate the Neolithic period
(contrary to expected XVII century), and a chronological inversion of OSL dates can be seen. Surprisingly spectrom-
etry measurements of gytia sediments, despite of significant amount of organic matter allow as to calculate the dose
rate and then to date one piece of Neolithic pottery. The obtained age perfectly corresponded to present state of
knowledge.

Keywords: Mesolithic, Neolithic, multidisciplinary research, Sertea II, pile-dwelling settlements, radiocarbon dating,
OSL dating.
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INTERPRETING 14C AGES OF THE TOTAL ORGANIC CARBON CONTENT OF PREHISTORIC POTTERY

© 2020 r. John Meadows

Centre for Baltic and Scandinavian Archaeology (ZBSA), Schloss Gottorf, Schleswig, Germany
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Archaeological chronologies in parts of Eastern Europe are based mainly on direct dating of pottery. Food crusts (FC)
are dated if possible, but many more 14C ages have been obtained from the total organic carbon content (TOCC) of
sherds. I discuss how to interpret TOCC 14C ages, based on how extraction methods concentrate or remove compo-

Western Russia // Geoarchaeology an Interdisciplinary

nents with different 14C age offsets, and on comparisons of TOCC 4C ages and bone dates.

Keywords: the total organic carbon content (TOCC) of ceramics, AMS dating, direct dating of pottery.

Archaeological chronologies in parts of Eastern Eu-
rope are based mainly on direct dating of pottery. Food
crusts (FC) are dated if possible, but many more 14C
ages have been obtained from the total organic carbon
content (TOCC) of sherds. I discuss how to interpret
TOCC 14C ages, based on how extraction methods con-
centrate or remove components with different 14C age
offsets, and on comparisons of TOCC 14C ages and bone
dates.

Visible residues usually consist of burnt food, per-
haps with some soot from the cooking fire. An FC 14C
date should thus correspond to the date of pottery pro-
duction, but fish and other aquatic species (e.g. ducks)
can have large 14C reservoir effects. Freshwater reser-
voir effects (FREs) in modern fish can exceed 1000 4C
years, so if half the carbon in an FC was from fish, its
14C age might be >500 years too old. Extraction meth-
ods are similar to those for charcoal. FC is treated with
hot acid and alkali solutions, to remove inorganic car-
bonates and soluble organic compounds; the insoluble
residue is then combusted to CO9, which is converted
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to graphite for AMS 14C dating (e.g. Possnert 1990) or
benzene for radiometric '4C dating (e.g. Skripkin and
Kovaliukh 1997).

There are many other sources of carbon in pottery
(e.g. absorbed food residues, incompletely burnt plant
temper, organic compounds absorbed during buri-
al), with different relationships to the date of pottery
production (Bonsall et al., 2002). The aim of TOCC ex-
traction is to maximise the share of carbon from food
residues, sooting and organic temper, which should be
similar in date to the pot itself, and minimise the contri-
bution of much older ‘geological’ organic carbon bound
to silicates, and potentially much younger mobile or-
ganic compounds (Zaitseva et al., 2009; Kulkova 2014).

Most TOCC 4C ages in Eastern Europe were ob-
tained by the Kiev laboratory (Ki-), where large sherds
(200-400 g) are digested in hydrofluoric acid (HF), and
the insoluble residue is combusted at 550-900° C to
release CO2 (Kovalyukh and Skripkin 2006). Before HF
digestion, pottery is tested with HCI and acidified if car-
bonates are detected by effervescence (V Skripkin, pers
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