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MECTO KEPAMHYECKOI'O KOMITJIEKCA
CTOAHKH 3AMOCTBE 2 B PAMKAX
OBLLEH XPOHOJIOI'HH BEPXHEBOJIYKCKOH RYJILTYPbI

Mepnoys Ask."?, Jlosockui B.M.>*, JlozoBckas O.B. 34,
Jliobke X.!, 3aviuesa I.H.3, KynbroBa M.A.°

!IJenmp Banmutickoil u Cxanounasckoti apxeonoeuu (Ilnezeue, Iepmarust)

2 Yuusepcumem Anvopexm-Kpucmuan Kuns (Kunv, Iepmarus)

* Unemumym ucmopuu mamepuanvroti kynomypor PAH (Cankm-Ilemep6ype, Poccus)
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* Poccuiickuti eocydapcmeennuiii nedazozuveckuii ynusepcumem um. A.J1. Iepuena
(Canxm-Ilemep6ype, Poccust)

1. BBEAEHHE

OTa craThbA IOCBAIIECHA JONTOCPOYHOMY IIPOEKTY JAaTUPO-
BaHNUA PacIpOCTPaHEeHUA paHHell KepaMUKU CPelyt OXOTHU-
KOB-cobupareseit 1 per6ooBoB B Bocrounoit Espome. Jo-
CTAaTOYHO JIETKO IIPOCTO IIPOIATUPOBATH KEPAMMKY METOLOM
PafoyIIepOJHOTO [AaTUPOBAHNS II0 HAarapy Ha OIpefelleH-
HBIX TUIIAX COCY/IOB, HO HeM30eXHO BO3HUKAIOT IPOOIEMBI.
Hanpumep, Hanbosnee gpeBHME IOCENTEHNA MOTYT OBITD elle
He pacKolaHbl, HanbosIee APeBHMIT Harap MOXKeT He IpUHAJ-
JIeKaTh y)Ke BBIfIeJICHHBIM THUIIAM KepaMUKu U T.1i. Boree Toro
painoyIiepofHOe NaTUpOBAHNUE [JaeT HaM LIMPOKUE XPOHO-
JIOTMYecKue paMKM, YacTO OXBaTbIBalollee COTHY JIET, B KO-
TOpble IOMAfAl0T MONTydYeHHble NaHHble. IIpy mocTaTOYHOM
KOJIMYeCTBe MOMTyYeHHBIX AT, MBI MOXKEM PEIINTh 4acTb ITUX
Ipo6JIeM ¢ IOMOIIbIO CTaTUCTUKI. boree cepbesHast mpobie-
Ma COCTOUT B TOM, 4TO M3y4aeMble 0bIijectBa Ob pbI60oIo-
BaMI, 11, BO3MOXKHO, YaCTb YI/IepOfia B HEKOTOPBIX Hambonee
Ba)KHBIX 00pasIiaX IPOUCXOINUT OT PBIOBI, 1, CIETOBATENIbHO,
MOXKET UCKaXKaTh caM BO3PAcT.

C TOYKM 3pEeHUA PAINOYITIEPOIHOTO METOMA, OJJHOI 13 HaV-
6oree CIIOXXHBIX IPOOIeM sIBIAETCS BbISBIEHNE U KOPPEK-
TUPOBKA IIPECHOBOJHOTO pe3epByapHoro addexra (IIPI).
bonpmmucTBO MccnenoBanuit mo IIPS BxmodaeT msydeHue
4eJIoBeYeCKMX OCTATKOB. CyIlecTByeT MHOXXECTBO CIIydaeB
B llenTpanbHoit 1 BocTounoit EBporie, B KOTOPBIX KOCTH YeJI0-
BeKa OKa3bIBAIOTCA HA COTHU JIET CTapllle, 4YeM OpraHMdecKie
MaTepyansl 13 ux norpeberns (Hanpumep, Omropd, lepma-
Hust (Olsen et al., 2007); JKabve, ITonbura (Pospiezny, 2014);
o3epo Byprauek, JlarBust (Meadows et al., 2014); MunmnHo,
Poccnsa (Wood et al.,, 2013). Oty npuMepsl OKa3bIBAIOT, YTO
muiieBoit IIPD mepepaeTcs IO IMUINEBOI LIEIOYKE OT PLIODI
K HOTpPeOUTeN0 IPOHOPIVIOHANBHO TOMY, CKOJIBKO OBIIO IO-
Tpeb/IeHO PBIOBI, M YTO IMILEBbIE LIEIIOYKM B peKax 1 03epax
B JJAHHOM perMOHe 4acTo KpaiiHe OefHbI PaiMOYITIEPOLOM.
ITony4eHHBIT BO3PACT COBPEMEHHBIX 00Pa3I0B MHOIAA CIIOX-
HO MHTepIIPeTUPOBAaTD, NOCKOMbKY ITPD B coBpeMeHHOI! pbibe
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U3 OJIHOI ¥ TO K€ PeKM MIN 03epa MOXKET ObITh PasIMIHBIM
(Philippsen et al., 2010, Keaveney, Reimer, 2012). B kocTax de-
7oBeKa cpefiHee 3HaueHue [P 3aBycKT OT KoMMYecTBa oTpe-
67151eMoit pBIOBI, HO KONMYECTBO YITIEPOfia B Harape Ha COCy/ax
MO>KeT OBITH ITOTTYYEHO BCETO OT OJHOI PHIOBI.

Vsmenenns B sHaueHnsx [IPO B MecTHOI pbibe KpuTude-
CKU BIIMSIOT Ha IOJTy4aeMble Pe3y/IbTaThl PaINOYITIEPOJHOTO
HaTMpOBaHuUA 00pasioB Harapa. Hampumep, #mas ceBepHOI
TepMaHMM eCTb ATl IO Harapy C IOCETeHMIT, PacIIoIOXeH-
HBIX B I/Ty0MHe KOHTMHEHTA, KOTOpble Ha COTHU JIET ipeBHee,
4YeM caMble paHHIE JaThl /IS aHAIOTMIHO KepPaMMUKI C IIPH-
Ope>XHBIX ITOCETIEHNIT, KOTOPbIE PACIIOIOXKEHBI OT HIX Ha pac-
crosiauu MeHee 100 kM. O4eBUAHO, YTO MORKOOHAS CUTYALINA
MOXKET OBITb OOYC/IOB/IEHA pasNnMylMeM B 3HAUCHMAX MEXHY
IPECHOBOIHBIM ¥ MOPCKMM pe3epByapHbIMU 3ddeKTaMu
(Philippsen, Meadows, 2014).

IIpouecc MPOHMKHOBEHMs PaHHENl KePAMUKU B PErMOH
Mexny YpamoMm u bBanTukoii, BO3MOXHO, 3aHMMaj HOCTa-
TOYHO JJINTEe/IbHBIN MEPUOJ U celfyac JaTUPYyeTCs B paMKax
7000-5000 cal BC. MHoOrue 13 MOJTy4YeHHBIX JJaT IIOKa3bIBAIOT
6OJIBLIYIO TOTPEIIHOCTD B u3MepeHumsix (>+100 “C net) n/mnn
IPONCXOAAT U3 COOPHBIX 00pasLoB, MIN XKe U3 00pasioB,
XPOHOJIOTMYECKasi CB3b KOTOPBIX C KEPaMUKOIl HesicHa. Ta-
KIIM 00pa3oM, CII0OKHO BBI/IeNINTD Hanboiee paHHIe JaThI {15
Ka)XJ0To TUIIa KepaMMKH, rie 3HadeHue [1PO aBnsaercsa Han-
6ompmum. Ham Tpebyercs 6onblire nHbOpMALNU O COCTaBe
maTupyeMoro Harapa. IToceneHue 3aMocTbe 2 mpefjoCTaBIACT
OT/INYHYIO BOSMO’KHOCTD PEIINTD JaHHYIO 3a71ady, TOCKOTIBKY
371eCh IPUCYTCTBYIOT CIefykomiye GaKToOpbL:

Henapyurennas crparurpagudeckas mocuiefoBaTe/IbHOCTb
OT II03[HETO Me30/IuTa 1o cpefHero Heommta (Lozovski et al.
2014a).

Xopourasi COXpaHHOCTb KOCTeNl pbI6, XMBOTHBIX, a TAKXKe
PacTUTENTbHBIX OCTATKOB.

YKe MMerIasicst cepusi U3 IpuMepHO 70 paguoyriepos-
HBIX J]aT II0 IIOJIHOLIEHHBIM 00pa3iiaM Ha3eMHOTO IPOMCXOXK-
HeHMst (HepeBO, pacTUTENbHBIE BOMOKHA M KOCTb) M Cepus
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u3 25 AT 10 OPraHUYeCKMM OTIOXKEHUAM (calporesb) ¢ ap-
XeOo/IOrMYeCKMMY HaXOKaMI.

COTHU TUIIONOINYeCKY BEIPAXKEHHBIX (pparMeHTOB Kepamu-
KI C HArapoM SIOXV PAaHHEro (BepXHEBO/DKCKAsi Ky/lIbTypa —
BBK) u cpegnero Heommra (JIbs/IOBCKast KY/IbTYpa); JMUINBL
6OJIBLIIOTO YMCTa YEPENKOB aHAMUSUPYIOTCA IMapajyIe/ibHO
B paMKaX MCC/IeJOBATeNbCKO IIPOrpaMMbl YHUBepCHUTETa
Mopxka (cm. Craig u 1ip. B MaTepuanax sToit KonbepeHIun).

OO6pasipl fepeBa 1 Campolelst C IOCeIeHNUs 3aMo-
CTbe 2 ObUIM IPOAATIPOBAHBI B PafiOYITIEPOSHOI 1abopaTo-
pun IMIMK PAH, Canxr-Ilerep6ypr (JIE) n B leonornyeckom
Wucturyre, Mocksa (I'TIH), a Takxe B YHuBepcureTte uM. Iep-
nena, Caukt-Ilerep6ypr (SPb). ITonyuenst Takxe AMS-naTbl
IO JilepeBAHHBIM PBIGOIOBHBIM JIOBYIIKaM B HaljmoHambHOM
IIeHTpe aTOMHBIX nccnefgosannit B Cesunbe (Vcmanus).

ITaTHaaIaTh 06PA3IOB HATAPA CO CTEHOK BEPXHEBODKCKIX
COCY/A0B OBUIM IIPOJATUPOBAHEL B Tab0paTOpnun YHUBEpPCUTe-
Ta M. [epiieHa, eute 3 o6pasiia Harapa u 3 06pasia KepaMUKu
9TOJI JKe KY/IbTYPBI ObIIN IIPOJATUPOBAHBI B 1abopaTtopuu Ku-
esa (Ki). To4HOCTb HaHHBIX pe3y/IbTaToB (IIOIMpPaBKa COCTAaB-
nstet ot £100 o £150) oOycnoBIeHa MaJeHPKUM Pa3MepoM
obpasuos. Yersipe obpasia Harapa BepXHEBO/DKCKOI Kepa-
MMKM OBbUIM HEJaBHO NpoAaTupoBaHbl B AMS-maboparopun
r. Yicana, [IBenus (Ua) u 7 B Jleitbuu1 mabopatopun yHU-
Bepcureta I. Knyb, Tepmanus (KIA) (Lozovski et al. 2014b),
C IOIIpaBKoil MeXy +30 u £63 ntet. Kubckue 06pasiyst 6bu1n
TaKoKe POaHaNIN3NPOBAHBI C OMOLIBIO M30TOIIHOTO U O1Oo-
MOJIEKY/ISIPHOTO METOMOB B ITOIBITKE BBIJIENIATH COCTABIISIO-
I[y}0 BOJHOTO MPOVCXOXKAEHNSI, KOTOpasi, [0 BCEil BUUMO-
CTM, OKasajach He CTO/Nb 3HAYMTEJIbHON B 0Opasiax Harapa
BEPXHEBO/DKCKOII MOCYAbI ITO0 CPaBHEHMUIO ¢ 7 06pasnaMi Ha-
rapa JbAI0BCKON KepaMUKM. VIccmeoBaHNs IPOJOIDKAIOTCA,
HO y HaC HeT IIPMYMH OTBeprath Kakue-11u60 U3 MONTyIeHHBIX
miss BBK AMS-ziaT 1o Harapy KepaMuKu CTOSAHKY 3aMOCThbe 2.

B 2008-2010 ropax B Kuse Takxe ObUIM IPOHATHPOBAHBI
00pasubl Harapa BEPXHEBO/DKCKOM KepaMMKI, MOTyYeHHBIE
ot X. Ilnenonknu n 3. Xaptu (Piezonka 2008; Hartz et al.
2012), 4acTb M3 KOTOPBIX CTaJa IPEJMETOM JHOIOIHUTE/b-
HbIx uccnenoBanuii (Piezonka et al. B mewarn). dtu ¢par-
MEHTBI IPOUCXOAAT co cTogHKM O3epkn 5, B 150 kM Ha 3amaj
oT 3amocTbe 2, 1 co cToAaHku CaxTtpi 2, B 150 KM Ha BOC-
tok. Obobmaromas pabora X. IInenoHkn mo cucremMarusa-
LMY BCEX paHee ONMyOIMKOBAaHHBIX JaT JiiA BEPXHEBOJDKCKOI
KynbTypsl LlentpanbHoit Poccun (Piezonka 2015, Table 10.4)
ABJIsIETCS OeCLieHHbIM IIOACIIOPbeM /I MHTEepIpeTalnu Ha-
VX JaHHBIX C TOCe/IeHNs 3aMocThe 2.

2. LEJTH IAHHOH PABOTbI

B naHHOI cTaTbe MBI XOTUM IIPEACTaBUTD NOC/IESHIE Pe3y/ib-
TaThl IO JATMPOBAHMIO BpeMeHM cylecTBoBanusA BBK Ha cTo-
SHKe 3aMOCTbe 2 U OIpPEefieIUTh MeCTO 9THX JAHHbIX B 001Iel
XPOHOJIOTMM BEPXHEBOJ/DKCKOI KEPAMUKIA.

Mb! ucnonb3yeM XpOHONOTUYECKYIO Mofienb batieca s
crparurpaduyeckoil  MOCIeTOBATEIbHOCTI  OTIOXEHUI
CTOSIHKM M TIBITAeMCSl C €e IOMOILIbI0 OINpefleINTh BpeMs
MOSABJIEHNMS U MCYE3HOBEHMA BEPXHEBOJDKCKON KepaMUKM,
a TaKkyXe IJITaHMPYyeM NPOBEPUTDH, HACKOIBKO UYBCTBUTE/b-
HbI OyIyT HONTyYeHHbIe Pe3y/IbTaThl B OTHOILICHUN CTPAaTU-
rpaduy 1 Apyrux faHHbIX. [lajee, IMOMTydYeHHbIE NI CTO-
AHKM 3aMOCTbe 2 pe3y/lbTaThl IVIAHMPYETCSA COIMOCTaBUTD
C 0611eit XPOHOTOTMYECKOI MOJIENbIO /1A BEPXHEBODKCKOI
KY/IbTYPBI, I COOTBETCTBEHHO IIPOBEPUTD, KaKue ellje laH-
Hble HaM MOTYT NOTPe00BaTbhCA A pa3paboTKu [ieTalb-
HOJl XpOHOJIOrnYecKoit nocneposarenbuoctTn BBK nHa cTo-
AHKe 3aMOCTbe 2.

3. MOAEJ1Ib XPOHOJIOI'MH
AJ151 CTOSAHKH 3AMOCTDBE 2

Jaxe 6e3 mpusiedeHnst GopManbHOI XPOHOTOTNYECKOIT MOJie-
JIM, HEKOTOPble aHOMAJIMY Y>Ke BUJIHBI CpelU PaHee HOTydeH-
HbIX JjaT. HekoTopble 13 pe3y/nbTaToB, HOMYYEHHBIX /A CIIOS
CaIIpoIess, He COIIACYIOTCA CO CTPATUTPAdIIECKOIl TTOCTIeNO-
BaTe/IbHOCTDIO, ¥ MBI IIPEJITIONIaraeM, YTO HEKOTOPbIe 06pasIibl
U3 3TOTO CJI0A BK/IIOYAIOT MHTPY3MUBHbIE PACTUTEIbHBIE OCTAT-
K (06pasibl BOSHOTO IIPOUCXOXKIEHUS B CAMOM CaIpoIesie
MOTyT OBITH OCHOBaHMeM jyisi nposiBieHus [1P9). Heckonbko
PanMOYITIEPONHBIX fIAT [10 HArapy ABJAITCA 60Jiee [PeBHUMI,
YeM paHHNUe [AaThl, TOMyYeHHbIE IO CANPOIeTo U3 Cnos Gu-
Ha/IbHOTO Me30JINTA 1, BO3MOXKHO Jja)Ke, AABIAIOTCA Goree paH-
HMMH, 4eM 00pasLibl, IIOTyYeHHBIE II0 IepeBY, IPOUCXONALIEMY
U3 TIPEJIIIeCTBYIOLIETo C/IOK0 O3/{HeTo Me3o/uTa. bojbinast mo-
TPELIHOCTD B [jaTaX 110 Harapy 4aCTMYHO OTBETCTBEHHA 3a Ta-
Kyto kaptuny (Puc. 1, 2), u B 3ToM ciry4ae, XpOHO/IOTMYECKas
MOJIe/b IIOMOTAeT PEIlUTh ITY IPObIeMy.

CrpykTypa Mofenu o6pabaTbiBaeT KaXK/blil U3 5 KyIbTyp-
HBIX C7I0€B KaK «OrPaHIYeHHYI0 (asy» — AUCKPETHBIN Iepuo
BpeMeHM, IPeCTaBIeHHbII PagNOyI/IepOIHBIMU 00pasLiami,
Yb) KaJleHJJapHblE [iaThl B CBOOOJHOM IIOpsfIKe pacpeie-
JIAIOTCA MEXKly HadaloM M KOHLIOM Kapoit ¢asbl. Bonbinoe
KO/YECTBO AT Ha IOCeIeHNI ObUIO MOTyYeHOo 10 06pasiiam
IiepeBa — 9TO BePTHKa/IbHbIE KOJIbA MM CBAY ¥ TOPJM3OHTA Ib-
HO pAacIIOJIO)KeHHbIe JIOBYIIKY /A PbI0, a TaKXKe CBA3aHHbIC
C HMMM TIpefiMeThbl (HampuMep, Becia). BepTukanbHble KOMbs
TPYLHO MM HEBO3MOYXXHO TOYHO OTC/IEAUTD IO CTparturpadu-
yeckuM aszaM. VI XOTA OHM CBUIETEIbCTBYIOT O YeTI0OBEYeCKO
aKTMBHOCTY Ha IOCEICHNN B Pa3Hble IePHOMBI €T0 CYLIeCTBO-
BaHNA, OHM He MOTYT HaM IOMOYDb PasTpaHNYMTb Kepamude-
ckmit Marepyaj. [OPM3OHTANbHO PACIONIOXKEHHbIE HAXOJKM,
OfIHAaKO, IPENOCTAB/LIOT Ha/leXXHble JAHHbIE IO CIOSIM, B KO-
TOPBIX OHU ObIIM OOHapyxeHbl. Heckonbko Takux 06pasios
ObUIM OOHApy)XKeHbI B CI0€ paHHero HeonmTa. Hamra Mopenn
He yYMTBIBaeT JaThl IO 06pasIjaM, KOTOpble He MMEIT deT-
KOIt cTpaturpadydeckoil MpUBA3KM — HAIPMMep HaThl LA
KOJIbeB, KOTOpbIe He OBUIM YeTKO MPMBA3AHBI CTpaTUrpadmye-
CKM, U ¥IX BO3PACT OBI/I OIpefie/ieH TONIbKO PaNoyITIepOHbIM
aHam3oM. OJHAKO, pe3y/IbTaThl U3 C/I0S CAIIPOIIe/sl ObIIN MC-
HO/Ib30BAHBI, TAK KaK OHH, KaK IIPaBIUJIO, COOTHOCATCS CO CTPa-
TUrpadUYeCcKUM CT0eM, B KOTOPOM OHMU OBUIM PACIIONIOKEHBbI.
I[TosToMy Hallla MOfie/Ib BK/TIOYaeT B ceOs 9T JaHHbIE C Y4eTOM
TOTO, YTO HEKOTOpPas YacTb JJaT IO CAIIPOIIeI0 MOXeT OBITh
cTapllile WX MOJIOYKE C/IOEB, C KOTOPBIMM OHA COOTHOCUTCSL.

4. TECT YYBCTBHUTEJIbHOCTH MOAEJIH

ITpenmonoxuTenbHbIe JAThI 1 HAYa/IbHON ¥ KOHEYHON (asbl
PAaHHETrO HEONMTa, IPefCTAaB/IeHHbIe XPOHOIOIMYECKON Mofe-
JIbI0 TIOIHOTO CTPaTUrpaduyeckoro paspesa IMOCeTeHUs 3a-
MOCTBbE 2, OTHOCHTETbHO HE3aBVICHMBI OT flaT /I ITTO3JHETO
U QUHAIBHOTO Me30/INTa — MBI IIOTYYMM IIOYTH TaKOe JKe Ha-
yaso, ecmm OyleM MOJeIMpoBaTh COOCTBEHHO CaM paHHUII
HEOJINT, HO IIPU YCTIOBUM, YTO HEKOTOpbIE JaHHbIE IIO0 Harapy
(SPb-720-723) ne 6ymyT yumrbiBathcsl. IIpenmonoxurenpHast
JaTa OKOHYaHUA BEPXHEBO/DKCKOTO TIepHOfa 3aBUCHUT OT TOTO,
KaKuM 06pasoM Mbl MCIIO/Ib3yeM JAThl 110 AEPEBSHHbBIM CBasM;
U, €C/IM OHM He MCIIO/b3YIOTCA, TOIZiA CAMBIMU IO3[JHUMU 5B-
JIAIOTCA JIATBI IO HAarapy M camas HO3/HAA JJaTa 110 CaIpOIIeNio
U3 C7I0A PAaHHETO HEONNUTA, YTO, II0-BUANMOMY, O3Ha4aeT KOHel]
9ToJ1 (pasbl. ONMpasch TONLKO Ha OJMH IIapaMeTp, MBI TIOJTy4aeM
IIPOZIOJDKUTENBHOCTD cyiiecTBoBaHMsA BBK B Teuenne 240+40
JIeT, 3TO IPY YCTIOBUM, YTO JIAThI 110 KO/IbsAM OTOpoIIeHsl. OpHa-
KO €C/IM MBI BK/TIOYaeM JIaThI IO KOJIbsIM, KOTOPbIe Ha OCHOBAHMNI
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MECTO KEPAMHYECKOIO KOMIJIEKCA CTOSIHKH 3AMOCTBE 2 B PAMKAX OBLLIEH XPOHOJIOTHH BEPXHEBOJI)KCKOH KYJIBTYPbI

HeKanmMOPOBaHHBIX JATHPOBOK ObIIM OTHECEHBI K (hasze paHHETO
HEOJ/INTA, TO MPOJIO/DKNATENBHOCTD 3TOTO MEPUOia OLIEHMBACTCA
B 400£50 Ka/eHJapHBIX JIeT B IOTHON Mofeny, i B 435+50,
€C/IM Mbl He VICIIO/Ib3YeM JIAThI J/IA CTI0S1 Me3OJINTA.

5. IAHHBIE PAAHOYT JIEPOZHOI O
AATHPOBAHHSA MO IPYTUM CTOSTHKAM
BEPXHEBOJIYKCKOH RYJIbTYPbI

B rtabmuue 10.4 X. ITmermonxa (2015) mcmonbsyer 85 par
no apyrum ctosaHkam BBK. Tax ke, Kak 1 B clydae JiepeBsH-
HBIX KO/IbEB CO CTOSHKM 3aMOCTbe 2, Ha 3TUX MaMATHMKAX
He BCerfa OYEBUHO, JaXKe IS MCCenoBaTenell, SABISETCS
mm obpasel] JATUPOBAHMS €IMHOBPEMEHHBIM C KePaMMKOIL.
Tem He MeHee, IIPM TOCTPOEHUM OOIIEIT XPOHOIOTMYECKOIT MO-
Ienn J1s BepXHEBO/DKCKOI KepaMUKM HaMM MCIIO/Ib30BAJINCh
Bce 85 mat. B cBoeit Tabmuue X. ITnerjonka MCHOMb3yeT AaH-
Hble 110 22 BEPXHEBO/DKCKMM cocyfiaM (18 0bpasiios mo Hara-
Py, 4 - O ApyruM OpraHMYecKMM MaTrepyanaM), HO BCe OHU
IpeACTaB/IoT TonbKo 3 mocenenusa (Osepku 5, CaxThlin
2, Bekca 3). Tem He MeHee, 0011ast XPOHO/IOTNS, OCHOBAHHAS
Ha JAHHBIX 10 KepaMuKke (BK/Io4ast 26 06pasIjoB CTOSHKM 3a-
MOCTbe 2) CXOfHA C TOII, Ifje y4TeHbl Bce obpasisl (Puc. 3).
B o6oux cmydasx Mbl JO/DKHBI UCKTIOUUTD 2 JIATHI [I0 HArapy
(opua mns crossHky CaxThil 2 U OfHA A/ CTOSHKY O3epKu
5). OHM HaMHOTO CTapllle OCTAJIbHBIX U, IIO BCeil BUAMMOCTH,
3[1eCh MBI CTAJIKUBaeMCs C BBICOKUM 3HavyeHneMm [I1PD (Hartz
etal. 2012). Mckimoyas atu Ba 06pasiia u UTHOPMUPYs HeOOIb-
1110€ KOIN4eCTBO Oolee APEeBHNUX AT 10 00pasLaM OT/I0KEeHUI
nnn mepeBa ¢ HecKonbKux nocenennit (bennBo, Bepenpeeso,
ViBaHoBcKoe 7, CTaHOBOE 4), MBI MOXXEM TOBOPUTH O TOM, YTO
nepBoe nossneHne cocysos BBK otnocutca k Havany VI Thic.,
a KOHelL MoKeT 6bITh oTHeceH K 5200 cal BC.

Vcxopna 13 aHHOI MOJieNu, C/I0J PaHHEro HeO/IMTa Ha CTO-
SHKe 3aMOCTbe 2, I0-BUAMMOMY, COCTaB/IAeT MeHee IO/IOBU-
HBl Iepuofa CYILIeCTBOBAHMA BEPXHEBO/DKCKON KYIBTYPHI.
Hamra monHas Mopenb OTHOCUT IIOSAB/IEHME BEPXHEBOIKCKO-
ro moceneHusA okono 5700 cal BC u 3aBepmrenme ero cymie-
CTBOBAHMSI IIPOMCXOAUT Hesagonro fo 5400 cal BC. Koneu-
Hasd flaTa CYIleCTBOBAHMA IJIOXO IPOYUTBIBAETCH, IOCKONIbKY
MBI He ICIIO/Ib3yeM JaHHbIe 10 HeCTPaTUUINPOBAHHBIM Jie-
PEBAHHBIM CBasIM 1, BO3SMOYXHO, BpeM: CYIL[eCTBOBAHNUA paH-
HeHeonuTUYecKoil ¢asbl ObiTa Gojee UINTENbHBIM, YeM TO,
YTO OTMevaeTcsi Mofenbilo. HacylHpIM BOIPOCOM, OJHAKO,
OCTaeTCs MOMEHT Havasa aTana. Eciu npuHATh BO BHMMaHMe
TOT (PAKT, YTO IOAABIIAIONIEE OOIBIINHCTBO BEPXHEBOJDKCKOI
KepaMMKa CTOSHKM 3aMOCTbe 2 TUIIOJIOTMYECKN OTHOCUTCA
K paHHeMY 9TaIly CYIeCTBOBAHUA KYIBTYPBI, U TO, 4TO /A
CTOSTHKM 3aMOCTbe 2 TOy4eHO OOsblile JaT [0 Harapy, 4eM
/IS BCeX JPYTUX CTOSHOK JAHHOI KY/IbTYPbl BMECTE B3ATHIX,
TO MBI MO>KEM OXXMZATh 1 OOJIbIIee KOMMYIeCTBO O0/Iee paHHUX
JAaT 1[I CaMoii CTOAHKM 3aMocThbe 2. YeTbIpe caMble paHHMe
matel (SPb-720-723), koTopble NMONAJAIOT B IIEPBYI0 TPeTb
VI TbIC., He JO/KHBI YIUTBIBATbCA M3-3a CEPUM JIAT, IOTyYeH-
HBIX JU/IS1 TO34HEr0 U (UHAIBPHOTO ME30MUTUYECKUX CTIOEB.
Hwu ogna ns 11 paT mo Harapy, 4 faT IIO CallpoIeNIo U 5 far

I1A TOPM3OHTA/JIbHO JIEKAUMX [ePEeBAHHBIX KOHCTPYKLMIA
"3 C/10s1 paHHero HeoynTa (OOIBIUIMHCTBO U3 HUX JaTUPOBAHO
6osbIie OHOTO pasa) He ITOKA3bIBAET HAYa/Io JJAHHOTO CIIOSI
panee 5700 cal BC. bonee Toro, Hu OfyH U3 HeCTpaTUPUIIN-
POBaHHBIX JIEPEBAHHBIX KOTbeB He MMeeT 1aThbl, KOTOpas OT-
Hocmmack Obl K epuopy 6000-5700 cal BC. Takum o6pasom,
JaXke ecy HaThl MO34HEro U (QUHATBHOTO Me30nuTa OBUIN
omn60IHO OMONIOKEHBI (M3BECTHAsl CTElleHb PUCKA CBsi3a-
Ha CO CTIOSIMM CaIpOoIIeNiA), BCe PABHO MBI IIOJTy9aeM pasphiB
B nepBoii Tpetn VI ThIC., M paHHMII HEONNUT He MOABIAETCA
3gech panee 5700 cal BC.

Ha 3TOM oOcHOBaHMM, MBI MOXEM IIOCTaBUTb BOIPOC
0 HAafIOKHOCTY paHHMX far and BBK Ha ppyrux crosn-
kax. CyllecTByeT HeCKOJIBKO [T IO Harapy, KOTOpble JMe-
10T Bo3pacT okono 7000 BP mmm 6000 cal BC myst mocenenmii
Osepku 5 n CaxThIl 2, HO s 00enX CTOSHOK OBUIM TakXe
IIOJTyYeHBI IaThl, B KOTOPBIX OYEBM/IHO IPUCYTCTBYET BHICOKOE
3HadeHye [TP3; u camas gpeBH:AA faTa 0 06pasily Jepesa co-
crapnseT 6900 BP. CaMble paHHMe [aThl IO HAarapy CTOSHKIN.
Osepxu 5 ObUIN TIOTy4eHBI O (parMeHTaM KepaMyKi, TUIIO-
JIOTMYECKM OTHOCAIIMMCA K IO3JHEMY 3TaIly CyL|eCTBOBAaHNA
BBK, 11 BRIIIALAT 0OMaHUNBO OPEBHUMI.

Hawnboree fpeBHsist fara o Harapy co crossHku Caxrsi 2a,
Ha KOTopoit He ckasasics [TPO (1o ¢pparMeHTy MBOBOII BepeBOY-
KI C TOTO XKe COCyAa OblIa IOTyYeHa IIPaKTUIeCK! UAeHTUY-
Had jaTa) fmaeT sHaveHue 6850 BP u aBisgeTcsa cXOQHOM ¢ caMoil
paHHel1 []aToi, IOMTy4eHHO ¢ noMombio AMS-natuposanns
110 Harapy CTOsIHKM 3amocTbe 2. O6pasifbl fepeBa i CIosi ca-
IpoIeNA CO CTOSAHOK VIBaHOBCKOE 3 M 7 M C IPYyTUX IOCETeHMI
JATUPYIOTCA MepBOIl TpeTbio VI ThIC., HO OHM B3ATHI C MHOTO-
C/IOMHBIX CTOSIHOK ¥ BO3HIUKaeT BOIPOC, HACKOIbKO cCaMble
PpaHHMe JJaTbl COOTHOCATCS C PAHHVUM TUIIOM KEePaMMUKIL.

6. SARJIFOMEHHE

Ilocne nmonyuennsa HoBbIX AMS-mar 1A noceneHus 3aMo-
CTbe 2 Mbl He MOXXEM JIaTUPOBATh MOABJIEHNE BEPXHEBOJXK-
CKOJI KepaMUK! Ha 3TOM IoceneHun paHee, ueM 5700 cal BC.
B 10 5xe camoe BpeMs1, Mbl HE MOXKEM yTBEPK/IATh, YTO CTOSTHKA
3amocTbe 2 OblTa IepBBIM MOCE/IEHNEeM C Kepamukoil B LleH-
TpanbHoii Poccun. Ho TpynHo mpencraBuTh, YTO KepaMMKa
y>Ke IpOM3BOAWIACh B TaHHOM perumoHe B TedeHue 300 et
TIO TOTO, KaK OHa MOSABM/IACH Ha CTOsTHKe 3aMOCTbe 2, B TO Bpe-
Ms KaK CaMo IOCeJIeHNe yyKe ObIIO 3acelleHO B NepBOil TPeTu
VI ThIC., 0 YeM CBUJETENbCTBYIOT [AThl /Il C/IOEB IO3/JHETO
u ¢uHanbHOrO Mesomura. 1o aHajormm ¢ curyaiueit, Korga
MbI Hab/I0flaeM OYeBUJHOE OTCYTCTBIE JaT 110 KepaMuKe JyLi
koHIa VI - Hauanma V TbIC., HO MBI (pUKCHpPyeM aKTUBHYIO Je-
ATEIbHOCTD Ha IIOCE/IEHNN, KOTOPYI0 OTPaXkaeT Cepusl BEPTU-
KaJIbHbIX KOJIb€B, MOXXHO CO BCEl OCTOPOXXHOCTBIO IPENTIO-
JIOKUTh, YTO BEPXHEBOJ/DKCKAs KepaMMKa He IPOMU3BOAM/IACH
B 3TOM pernone o 5700 cal BC. Tem He MeHee, celiqac O4eHb
BA)XHO TILATE/bHO M3YYUTD HAThl Havyanaa VI ThIC. CO CTOAHOK
C BEPXHEBOJDKCKOI M/IM CXOHOI C Hell KepaMMKOIL.

Hccnedosatue 8b1nonineno npu 4acmu4Hotl PuHaHco8oti noo-
depocke epanma PODI Ne 13-06-12057 Opu_M
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INTRODUCTION

This paper stems from a long-term research interest in dating
the dispersal of early pottery among hunter-gatherer-fishers
in eastern Europe. It should be easy to date the pottery
directly, by radiocarbon (**C) dating of carbonised food-crusts
on typologically diagnostic sherds, but inevitably there are
challenges — e.g. the oldest sites may not have been excavated,
the oldest food crusts may not be from typologically diagnostic
sherds, etc.. Moreover, *C only gives us a probability distribution,
often spanning hundreds of years, within which the date should
fall. With enough “C dates, we can address some of these
challenges using statistics. More problematically, because these
communities relied heavily on fishing, it is possible that much
of the carbon in some of the most important samples comes
from fish, and may therefore give misleading "“C ages.

From the perspective of radiocarbon science, one of the more
challenging problems is to detect and correct for freshwater res-
ervoir effects (FRE). Most archaeological FRE applications in-
volve research on human remains, and there are numerous cases
from central and eastern Europe, in which human bones appear
to be hundreds of years older than organic grave goods (e.g.,
Ostorf, Germany (Olsen et al., 2007); Zabie, Poland (Pospiezny,
2014); Lake Burtnieks, Latvia (Meadows et al., 2014); Minino,
Russia (Wood et al., 2013)). These examples show that dietary
FRE:s are transferred along the food chain from fish to consum-
ers in proportion to how much fish they consume, and that food
chains in rivers and lakes in this region are often extremely de-
pleted in C. "*C ages of modern samples can be difficult to in-
terpret, but the FRE in modern fish from the same river or lake
can be quite variable (Philippsen et al., 2010, Keaveney, Reimer,
2012). In human bones, it is the average FRE in fish consumed
which determines the dietary FRE, but the carbon from aquatic
sources in a food crust sample may be derived from a single fish.
The variability of FRE in local fish is therefore crucially impor-
tant in how much the C age of a food crust can be influenced
by its fish content. In northern Germany, there are food-crust
dates from inland sites that are many hundreds of years earlier
than the earliest dates from equivalent pottery at coastal sites,

less than 100km away, and we suspect that this simply reflects
differences between freshwater and marine reservoir effects
(Philippsen, Meadows, 2014).

The adoption of early pottery between the Urals and the Bal-
tic probably spanned a much longer period, perhaps 7000-5000
cal BC. Many of the *C results cited have large measurement er-
rors (>+100 “C years), and/or come from bulk samples, or sam-
ples whose chronological association with pottery is unclear.
Thus it is difficult to separate the earliest dates for each pottery
type from the food-crust dates with the largest FREs. We need
more information about the ingredients of dated food crusts.
Zamostje 2 offers an excellent opportunity to address these is-
sues, because it has:

A clear stratigraphic sequence from the late Mesolithic to the
middle Neolithic (Lozovski et al. 2014a)

Well-preserved fish, animal and plant remains

¢.70 “C dates from fully terrestrial samples (wood, plant
fibres and bone) and c¢.25 *C dates on bulk organic sediment
(sapropel) from the archaeological deposits

Hundreds of diagnostic potsherds with food-crusts, from
both early Neolithic (Upper Volga culture, or UV) and mid-
dle Neolithic (Lyalovskaya culture) pottery; lipids from a large
number of sherds are being analysed in a parallel programme
of research at York University (Craig et al. this conference).

Wood and sapropel samples from Zamostje 2 have been
dated by radiometric laboratories at the Institute of the His-
tory of Material Culture, St Petersburg [Le-], and the Geological
Institute, Moscow [GIN-], and at the Herzen State Pedagogi-
cal University, St Petersburg (codes SPb-). There are also some
AMS dates on wood from fishtraps, dated by the Centro Na-
cional de Aceleradores (CNA), Seville, Spain.

Fifteen food-crusts from UV sherds from Zamostje 2 have
been dated by the Herzen University laboratory, and 3 UV food-
crusts and 3 UV potsherds were dated by the Kiev radiometric
laboratory (Ki-). The precision of these results (errors of £100
to +£150) is limited by small sample sizes. Four UV food-crusts
have now been dated by AMS laboratories at Uppsala, Sweden
(Ua-), and 7 by the Leibniz-Labor, Kiel, Germany (KIA-) (Lo-
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zovski et al. 2014b; this paper), with 1-sigma errors of between
+30 and +63 "C years. The Kiel samples have also been ana-
lysed by isotopic and biomolecular methods to attempt to de-
tect aquatic ingredients, which do not appear to be as significant
in the UV food-crusts as in 7 samples from Lyalovskaya pottery.
Further work is taking place, but we have no reason to reject
any of the AMS food-crust dates on UV pottery at Zamostje 2.

In 2008-2010, Kiel also dated a number of UV food-crusts
for Henny Piezonka and S6nke Hartz (Piezonka, 2008; Hartz
et al,, 2012), some of which have been the subject of additional
recent analyses (Piezonka et al. in prep). These sherds were from
Ozerki 5, c.150km west of Zamostje 2, and Sakhtysh 2, ¢.150km
to the east. Piezonka’s synthesis of all the previously published
1C ages from UV sites in central Russia (Piezonka, 2015, Table
10.4) has been an invaluable tool in interpreting our new data
from Zamostje 2.

AIMS OF THIS PAPER

The aim of this paper is to present the most recent “C results
from the UV phase at Zamostje 2, and to use these to place
the Zamostje 2 assemblage within the overall chronology
of UV pottery. We present a Bayesian chronological model of the
Zamostje 2 stratigraphic sequence and derive from it estimates
of when UV pottery appeared and disappeared, and check
how sensitive these estimates are to alternative readings of the
stratigraphic and scientific evidence. We then incorporate the
Zamostje 2 results into a model of the overall UV chronology,
and test what assumptions we would need to make for the whole
UV sequence to be represented at Zamostje 2.

A MODEL OF ZAMOSTJE 2 SITE
CHRONOLOGY

Even without a formal chronological model, some anomalies
are apparent in the Zamostje 2 *C dates. Some sapropel results
do not fit the stratigraphic sequence and we suppose that some
of these bulk samples included residual or intrusive plant
remains (and aquatic species in the sapropel may be subject
to FRE). Several radiometric dates from food-crusts appear
older than stratigraphically earlier sapropel dates from the Final
Mesolithic layer and potentially earlier than wood samples
attributed to the preceding Late Mesolithic layer. The larger
uncertainties in the food-crust dates are partly responsible for
this impression (Figures 1, 2), and a chronological modelling
approach helps to address the issue of precision.

The chronological model has been created using OxCal
v.4.3.1 (Bronk Ramsey 2009). Bayesian statistical models pro-
vide a framework for all relevant information about the dates
of samples and related events (e.g. when we have several inde-
pendent dates for the same pottery type, and we want to know
when that type was first created, or when we know that one
phase ended before the next one began), and allow us to exam-
ine the sensitivity of the estimated dates of events to different as-
sumptions about the dating evidence (e.g. whether a particular
sample is affected by FRE). OxCal repeatedly samples all the cal-
ibrated date probability distributions in a model, accumulating
only the potential dates that are consistent with age constraints
built into the model (e.g. that one sample is stratigraphically
earlier than another) — thereby deriving the most probable
dates for samples and related events, and identifying samples
whose calibrated date is incompatible with such constraints.

The model structure treats each of the 5 cultural layers
as a ‘bounded phase’ — a discrete period of time, represented
by *C samples whose calendar dates are randomly distributed
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between the start and end of each phase. The sequence of phas-
es is known from stratigraphy, and the model also allows for
hiatuses of unknown duration between phases. Many “C dates
from Zamostje 2 are on artefactual wood samples — vertical
posts, or piles, and horizontally bedded fish-traps and a paddle.
The vertical timbers are difficult or impossible to phase strati-
graphically and while they attest occupation in various periods,
they do not delimit the chronology of cultural deposits. The
horizontally bedded finds, however, provide useful dates for
the strata in which they were found; several such samples are
available for the early Neolithic layer. Our model omits the dates
of unstratified samples — i.e. it does not use the dates of verti-
cal timbers, which have previously been attributed to a phase
on the basis of their '*C ages, to influence the chronology of each
phase. Results from sapropel samples are included, with provi-
sion for a minority of the sapropel dates to be too old or too
young for the layers they are attributed to.

SENSITIVITY TESTING

The estimated dates for the start and end of the early Neolithic
phase given by the chronological model of the full sequence
at Zamostje 2 are relatively insensitive to the dates from the Late
and Final Mesolithic — we obtain almost the same estimated
start if we model the early Neolithic on its own, as long as the
same food-crust results (SPb-720-723) are omitted. The
estimated date of the end of the UV phase depends on how
the dates of timber piles are treated; if they are not used, the
food crusts and the latest sapropel date from the early Neolithic
layer apparently determine the end of this phase. To focus
on a single parameter, the duration of the UV phase is estimated
as 240%40 years if the timber piles are omitted, but including
dates from timber piles, which on the basis of uncalibrated
1C ages have been attributed to the early Neolithic phase, the
duration is estimated as 400+50 calendar years in the full model,
or 435+50 if the Mesolithic dates are disregarded.

OTHER DATED SITES WITH UPPER VOLGA
POTTERY

Piezonka’s (2015) Table 10.4 lists 85 “C dates from other sites
with UV pottery. As with the Zamostje 2 timber piles, it is not
always clear, even to the excavator, whether a "C sample
was contemporaneous with pottery. In building an overall
chronological model for UV pottery, however, we have used all
85 dates. Given the number of misfitting dates from sapropel
samples at Zamostje 2, we have down-weighted the “C results
from 17 organic sediment samples in the model. Piezonka
lists C dates from 22 UV pots (18 food-crusts, 4 total organic
content), but these only represent 3 sites (Ozerki 5, Sakhtysh
2, Veksa 3). Nevertheless, the overall chronology based on the
pottery dates (including the 26 from Zamostje) is similar
to that from the full set of samples (Figure 3). In both cases
we have omitted two food-crust results (one from Sakhtysh
2 and one from Ozerki 5) that are much older than the rest,
and appear to be subject to large FREs (Hartz et al., 2012).
Excluding these 2 samples and ignoring the handful of older
dates on sediment or wood samples from a few sites (Belivo,
Berendeevo, Ivanovskoe 7, Stanovoe 4), the first UV pot seems
to have appeared in the first century of the 6" millennium, and
the last to have been made in ¢.5200 cal BC.

However we model the overall currency of UV pottery,
the early Neolithic layer at Zamostje 2 apparently represents
less than half the period during which UV pottery was pro-
duced. Our full model dates the start of this layer to soon
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after 5700 cal BC, and its end to shortly before 5400 cal BC.
The end is poorly constrained because we are not using dates
from unstratified timbers, and it is certainly conceivable that
this phase was longer than indicated by the model. The real
question is over the start, however: if most UV pottery at Za-
mostje 2 is typologically early, and there are more food-crust
dates at Zamostje 2 than from all other UV sites combined,
we might expect many of the earliest dates to be from Za-
mostje 2. The 4 earliest dates (SPb-720-723), which appear
to fall in the first third of the 6™ millennium, must be mis-
leading because of dates from the Late and Final Mesolithic
layers (see above). None of the 11 AMS food-crust dates,
4 sapropel dates, and 5 horizontally bedded wooden struc-
tures from the early Neolithic layer (most dated more than
once) suggest that the start of this layer pre-dated 5700 cal
BC. Moreover, none of the unstratified timbers has been dat-
ed to the period 6000-5700 cal BC. Thus even if the Late and
Final Mesolithic dates were misleadingly young (a known
risk for sapropel), this would imply a hiatus in the first third
of the 6" millennium, not that the early Neolithic began be-
fore ¢.5700 cal BC.

On this basis, we may question how reliable earlier dates
for UV pottery from other sites really are. There are several
food-crust “C ages around 7000BP, equivalent to ¢.6000 cal
BC, from Ozerki 5 and Sakhtysh 2, but at both sites there are
also food-crust dates which must be affected by large FREs,
and the oldest dates on wood samples are around 6900BP. The

early food-crust date from Ozerki is on a typologically late
UV sherd, and must be misleadingly old. The oldest food-crust
date at Sakhtysh which cannot be affected by FRE (because
a willow string from the same pot gave an almost identical
date) is c.6850BP, similar to the earliest AMS food-crust date
from Zamostje 2. Wood or sapropel samples from Ivanovskoe
3 and 7, and one or two other sites, apparently date to the first
third of the 6" millennium, but these were apparently long-
lived sites and it is questionable whether the earliest dates are
relevant to the first pottery.

CONCLUSION

Given the new AMS results from Zamostje 2, we cannot date
the first Upper Volga pottery at this site to before ¢.5700 cal BC.
While we would not assume that Zamostje 2 was the first site
with pottery in central Russia, it is difficult to accept that pottery
was produced in this region for ¢.300 years before it appeared
at Zamostje 2, if the site was occupied in the first third of the
6" millennium, as dates for the Late and Final Mesolithic layers
imply. However, the apparent lack of pottery dating to the late
6™ and early 5™ millennium, a period represented at Zamostje
2 by vertical timbers, argues for caution in proposing the idea
that Upper Volga pottery was not produced elsewhere until 5700
cal BC. Nevertheless, it is now essential to carefully investigate
the early 6™ millennium dates from sites with Upper Volga
pottery, or pottery derived from it.
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PLACE OF ZAMOSTJE 2 SITE POTTERY ASSEMBLAGE WITHIN THE OVERALL CHRONOLOGY OF UPPER VOLGA-TYPE POTTERY
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Puc. 1. CtosiHka 3amocTbe 2. KannubpoBka paanoyrnepofHbix AaHHbIX Mo 06pa3uaM, OTHOCUMbIX K C/I0l0 paHHEro HeonuTa.
YepHas 3anmBKka = pblb0sIOBHbIE BEPLUW/BECO, WUTPUXOBKA = BepTUKanbHble KOJbs, cepast 3anmBka = obpa3subl canponens,
6enas 3anueka = aaTel no Harapy (AMC gatel — Kunb/Ynncana; paanometpuyeckme — CaHKT MeTepbypr/Knes). Be3 koppek-
LM Ha BO3MOXHbI MPECHOBOAHbIV pe3epByapHblii addeKT.

Fig. 1. Site Zamostje 2. Calibration of radiocarbon results from samples attributed to the early Neolithic phase. Black = fish
trap/paddle, hatched = vertical pile, grey = sapropel bulk sample; white = date on food crust (AMS Kiel/Uppsala; radiometric
Herzen Institute/Kiev). No correction for potential freshwater reservoir effects.
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PLACE OF ZAMOSTJE 2 SITE POTTERY ASSEMBLAGE WITHIN THE OVERALL CHRONOLOGY OF UPPER VOLGA-TYPE POTTERY

Calibration of 20 simulated radiocarbon results from fully terrestrial samples with calendar dates randomly distributed between 5700 and 5500 cal BC (yellow).
Above: with radiocarbon measurement errors of +120 to +160; below: same calendar dates, radiocarbon errors of +35 to +50
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Puc. 2. Kannbpoeka paanoyrnepoaHbiX pe3ynbTaToB no obpasuam, MMeloLwWwmM Bo3pacT B npoMexyTke 5700-5500 cal BC.
EanHCcTBEHHOE oTnumne Mexay “pagmometTpuyeckmmun” (BBepxy) n AMS patamum (BHM3Y) 3aK/t04aeTCs B TOYHOCTU U3MEpPEHUI

Fig. 2. Calibration of simulated radiocarbon results from known-age samples dating to 5700-5500 cal BC. The only difference
between the “radiometric” (above) and "AMS” results (below) is measurement precision.
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Puc. 3. MNpeanonoxuTtenbHble AaTbl HaYana U KOHLA NPOU3BOACTBa NMOCYAbl BEPXHEBO/KCKOW KybTypbl MO AaHHbLIM paauno-
yrnepoAHOro AaTMpPOBaHMSA CTOSSHKM 3aMOCTbe 2 U APYTUX CTOSIHOK, nepeyuncrienHblix X. MNMuenoHkon (2015); npeanonoxuTens-
Hble AaTbl AN NEPBbIX U NOCIEAHNUX BEPXHEBOJIXKCKMUX COCYAOB; NMPeANONoXUTENbHbIE AaTbl A8 Hayana U KOHUA paHHEHeoNun-
Tnyeckomn da3sbl Ha CTosSHKe 3aMocTbe 2.

Fig. 3. estimated dates of the overall start and end of Upper Volga pottery production, based on 14C dates from Zamostje
2 and other sites listed by Piezonka (2015); estimated dates of the first and last Upper Volga pot at these sites; estimated
dates of the start and end of this phase at Zamostje 2.
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