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XUMHYECKHH AHAJIU3
OCTATKOB XHPOB
B PAHHEHEOJIMTHYECKOHW KEPAMHUKE
[NOCEJIEHHA BAMOCTDBE 2, POCCHA

Kpeiir O.!, JlozoBckui B.M.2, Jlozoeckas O.B.2, Yuprosa C.C!

! Vuusepcumem Vopxa (Mopx, Benuxobpumars)

2 Uncmumym ucmopuu mamepuanvoti kynomypor PAH (Canxm-Ilemep6ype, Poccust)

Cepeueso-Ilocadckuti my3seti-3anosednux (Cepeues Ilocad, Poccus)

BBEAEHHE

B panHoIt paboTe IpefcTaBIeHbl IpeBapUTe/IbHbIE Pe3yIib-
TaThl XMMUYECKOT'O aHaAM3a KePaMUKM CO CTOAHKM 3aMo-
ctbe 2 (Ceprueso-Ilocazgckuit paiton MoCKOBCKOIT 06macTn,
Poccus), nposopumoro B yuusepcutere Vopka (Bemuxo-
6puranus). I[IaTbecAT ABa KepaMUYECKNX YePernKa U IATh-
fecAT ABa 06pasia MUINOB C UX MMOBEPXHOCTHU OBIIM OTO-
OpaHbl J/IsI MOJMEKY/ISIPHOTO aHauu3a, ¥ Ha JAHHOM JTaIle
yKe 3aBepiueHa skctpakyus 30 obpasnos Harapa u 20 06-
PasoB KepaMUKI.

ImaBHOII 3aadeil 3TOrO MCCNENOBAHNA ABJAETCA MOTyde-
HUe JieTalbHOI MHpopMauny o QyHKIMOHAIbHOM HasHade-
HIUM PaHHEHEOIUTNYECKOI TOCY/bL.

AHanus NpOBOAM/ICA METOMOM SKCTPaKIUM pacTBOpUTeE-
JIeM C IIOMOIIbI0 KMCTIOTHOTO KaTa/ln3aTopa, [ MOCIefyo-
mero aHanusa MetogoM lasosoit Xpomarorpadpum — Macc
Crextpomerpun (GC-MS) ¢ 1enblo OIpefe/ieHusI COCTaBa
JIUINUJOB U MX UCTOYHUKOB.

Packonkmu crosHku 3amocTbe 2 Hauanmuch B 1989 ropy,
U Bce ellle IPOAO/DKAOTCA. PacronoxeHHass B OOIOTUCTOI
MECTHOCTM Ha IIPOTSKEHNUM, KaK MUHUMYM JBYXCOT JIeT,
BIUIOTDH [0 MOMEHTA IIPOBEfEHNsI B COBETCKIUE OBl 0Ommp-
Hoit Menuopaunn (JlosoBckuit u ap., 2013), crosiHKa 3amo-
CTbe 2 OTIMYAeTCA YHUKAJIbHON COXPAHHOCTBIO ¥ OO/BIINM
pasHoobpasueM apredaKkToB.

Xorts fpyrue o6beKThl U apTedaKThl, IIOTyYeHHbIE B XOfie
PACKOIIOK, OBIIN yXKe HOfPOOHO IMpOoaHAMNM3NPOBAHbI, Kepa-
MHKa IO CMX IIOP He MOJIy4YniIa JO/HKHOTO ocBelenns. [lo Ha-
CTOSII[ETO BpeMeHY ObLI IPOBEfeH TOIBKO IeTPOTOrNYeCKuit
aHau3 Jis OIpefe/leHN s TUIIOTOTMYeCKOro COCTaBa ropuley-
HbIX nagenuit (Masypkesud u fip., 2014). JJaHHbIT aHaMN3 110-
3BOJISIET MIOHATD IPOLECChI IPOM3BO/ICTBA KEPAMMKY 1 HOTTY-
YeHUS CBIPbsI, OJJHAKO, er0 Pe3y/IbTaThl He JAIT NHOpMALNN
0 palyoHe MUTAHUA.

Bo BpeMsi pacKOIOK CTOSHKM OBUIM HalieHBI JIOBYIIKI
IS pbIOBI, KOCTM, KaMEHHbIe OPYAUA TPYAa U AepeBAHHDIC
MHCTPYMEHTBI, CTaTyaTKu u apyrue apredaktsl (Lozovski,
1996). Ha cerogHAIIHNII IeHb CYIIeCTBYET OUYeHb HebobIIOE
YICIIO CTOSTHOK TIepHofia MO3HEr0 Me30/INTa — CPeJJHeTO He-
ONMTa C TAKOJM C/IOXKHOJM TEXHOJIOTMEN, XOPOUINMM yPOBHEM
COXPAaHHOCTU U pasHOoOpasueM apTedakTos. [I0cKOMbKY 1O-
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IOOHBIX KepaMMKe 06BEKTOB He CYIIeCTBYeT, TOT aHaIU3 —
YHUKa/JIbHasi BO3MOXXHOCTb MONYYUTb Ooree MOAPOOHYIO
nHPOPMALIIO 0 JOUCTOpUYecKnx obijectBax Poccun u, Bo3-
MO>XHO, EBponbl. 9T0 1cciefoBaHme IOMOXeT BbIACHUTD, Ka-
KIe CTPaTeTruy BbDKUBAHYS OBUIN Y JIIOfIElL, ¥ KAKUMIU CIIOCO-
6amMu OHMU JOObIBAIN MUILEBbIE PECYPCHI.

XPOHOJ10Irusi

HsyuaBiunecs o6pasipl KepaMMKI OTHOCATCS K IIEPHONY paH-
HEro Heo/uTa U JaTupyloTcsa B paMkax 6000-5200 cal BC (Jlo-
30BCKUIL U Ap., 2013).

METOZbI

Ilns peanmsanyy ey MCCAe[OBaHNUA TpeOyeTcs MCIOIb30-
BaHMe IBYX Pa3IMYHBIX MeTOHoB. IlepBblll M3 HUX, aHAIU3
CTabMIbHBIX M30TOIIOB YITIEPOJiA U a30Ta, IPUMEHSATICA TO/b-
KO Ha OOYITIEHHBIX OCTaTKax (Harape), IOMy4eHHBIX CO CTe-
HOK cocyfioB. Bropoil MeTos, — aHanu3 IUNULOB — IpUMe-
HAJICS U Ha Harape, ¥ HEIOCPe[CTBEHHO Ha KepaMM4YeCKNX
U3TeNNAX.

AHanus M30TOIOB ITO3BOIUT BBIACHUTD, KAKOB OBIT pacTy-
tenpHbIit (C, wan C,) ¥ XMBOTHBII (Ha3eMHas MM BOAHASA Cpe-
fla) MCTOYHUK >KUPHBIX KUCIIOT B PAl[MOHE IIOCEIEHIIeB, YTO-
OBl 3aTeM CPaBHUTD IIOTy4eHHbIE Pe3y/IbTAThI C Pe3y/IbTaTaMu
aHamm3a munuoB. Kak O6bUIo yKasaHO Bbliie, GOIBIIMHCTBO
apTeaKToOB CO CTOSHKM IIPEJIIONAraloT IIMPOKOe MCIIONb30-
BaHIe BOJZHBIX PECYPCOB, U 3TO OyfieT IPOBEPEHO B XOfje MC-
C/IeOBaHMA.

Bropoit Tun aHanmsa BKIoo4aeT B cebs nBe dactu. Ilep-
Bad — aHaIM3 KePaMMKM — IIO3BOJIACT IONYYNTh MHGOP-
MalMio O paIoHe INTaHMS Ha OCHOBE aHaNIM3a JIUINLOB,
abCcOpOVMPOBAHHBIX B ITOPBI COCY/OB, YTO [E/MIAETCS IyTEM 9KC-
TpaKUMU JIVINULOB U VX Ja/JbHEIIeT0 aHalIn3a C IOMOLIbIO
TaszoBoit Xpomarorpadun-Macc-Crekrpomerpun (GC-MS).
Bropas yacTb — 3KCTpaKIMA MUIINIOB U3 Harapa.

[Tomnmo metona TasoBoit Xpomarorpapun — Macc Criek-
TPOMETPUI, ITO UCCIefoBaHye B OyAyIeM ICIIONb3yeT METO
TazoBoit Xpomarorpapun — Vsoronuoit Macc CriekTpome-
tpun (GC-IRMS).
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AHanns IpoBOANTCA CAEAYIOIUM 06pa3oM: BO-IIEPBBIX,
0K0710 20 MI OOYIJIEHHBIX OCTaTKOB B3BEIIMBAIOT U Iepe-
MeIAlOT B CTePU/IbHBIE CTEK/IAHHbBIE KONObI. 3aTeM, K KaX-
nomy ob6pasny gobasnsor 1 Ma meranona (MeOH), B Tom
qyCIe ¥ K 00pasiy XUPHOI KUCIOThI (BHYTPEHHEro CTaH-
mapra) (C,.C,,) Ana KoHTpons, u 06pabaThBaOT yAbTpa-
3BYKOM B TeueHue 15 muHyT. ITocne gobasnennsa 200 MK
cepuoit kucnorsl — H,SO, (xaTanusaTtopa), o6pasipr Ha-
rpeBaloT B TedyeHue 4 vacos npu 70°C, u 3aTeM LieHTpuU-
¢dyrupytor. IToce mponyckaHus CylepHaTaHTa depe3 Ko-
JIOHKM C KapOOHATOM KaJIis M CTEKI0BATO [JIA OYMIeHUsA
OT IpuMeceit, 00pasibl MOABEPTATCA SKCTPAKIUNU 3 pasa
C TIOMOIIBIO 2 MJI TeKCaHa, a 3aTeM — CYIIKe IOl TOTOKOM
asora B JyxosoM mkady. [Tocie aToro B akcTpakTh 06aB-
10T 10 MK cTaHfIapTa C36 u 90 MKJI TeKcaHa JjIs aHa/anu3a
metomom GC-MS.

ToT ke MOPAAOK [IeNICTBUIT IPYMEHNM K aHAM3Y COCY/OB.
OpHako CHayaja IIOBEPXHOCTb KepaMUYECKUX YePerKoB OuM-
I[aeTCA 3NEKTPOAIPENbIO A yHa/NeHNA IHOYBEHHBIX >KMPOB
U [PYIUX 3arpA3HUTENEl, ¢ MOCIeAYOWUM ApobIeHeM de-
PENKOB C IIOMOLIBIO ECTHKA ¥ CTYIIKY /IS aHA/IN3a METOHOM
GC-MS.

BaskHeiiIuast 4aCTh 9TOTO MCCIENOBAHMSA 3aK/II0UYEHA B TOM,
YTO pe3y/IbTaThl aHa/IM3a M30TONOB OYIYT CBEPEHBI C Pe3yIlb-
TaTaMM aHa/IN3a OPTAHMYECKIX OCTaTKOB KePAMUKM, IIOTydeH-
HBIMI 71 U3Y4eHUA OHIOMapKepOB.

Konnenuusa 61moMapKepoB, NpeIoXKeHHas Puyapmom
OBeplesioM, IO3BOJIET YCTAHOBUTb KOHKPETHbIE MCTOUHMKI
JMINIOB. BrioMapkepbl coeiMHeHMIT — 3TO MOJIEKYIIbI, OY-
JyeHHble 13 pasmuuHbIx opranmnamos (Evershed, 2008), ITomy-
4aeTcs, YTO MOXKHO IIPOM3BECTY CPAaBHEHME MEX/TY COBPEMEH-
HBIMM 00pasljaMyl TMIVUAOB (MM APYIUX MOJIEKYI) PacTeHMit
Y )KMBOTHBIX M 00pasliaMy Ji/IA aHa/M3a, M YCTAHOBUTDH KOH-
KPETHBII NCTOYHUK MccenyeMbix Morekys (Cramp, Evershed,
2014).

PE3YJIbTATbI

MorekynspHbI aHa/IN3 OCTATKOB Harapa 1okasai, 4To Bce
00pasIbl cofepKanu MUIUAbL. DKCTPAKTDI AT MUPOKMIT
CIIEKTP B OCHOBHOM B BUJIe CPeJiHE- 1 JAIMHHOLeIIOYeYHbIX
(C,,, 70 C, ) HACHIIEHHBIX KUPHBIX KUCTOT, C BHICOKUM
cojlep>KaHMeM NaabMUTHHOBOM KucnoTel (C, ), a Takxke
BKJIIOYasi HECKOJBKO CpeIHEeIeOYeyHbIX MOHOHEHACHI-
ITEHHBIX >KMPHBIX Kucnor (B ocHoBHOM C . ), BBICOKOE
cofiep)KaHMe INPOM3BOJHBIX XO/NECTePUHA U, BO3MOXKHO,
TPUTEPIEHONO0B. B HEKOTOPBIX 0Opaslax TakXxe yAanoch
upeHTUGUIMPOBATh AMKapOOHOBbBIE, aNKUI(EHONTbHbIE
U M30IPEHOUIHbIE XIPHbIE KUCIOTHL. Bce faHHbBIE MOTTe-
KY/SIPHOTO aHanu3a CyMMUpPOBaHBl B Tabmuie 1, KoTo-
past BK/IOYaeT HOMep 0Opasiia, MOJIEKY/IbI, BblJeTeHHbIE
U3 KaXXJ0ro o6pasiia 1 IpefBapuTe/NbHYI0 HHTEPIPeTaLII0
0OHAPY)XEHHDIX TNINIOB.

NMPEABAPHTEJIbHASA
HHTEPIIPETALIUA

AHnanmms mycroro o6pasija, MCHOIb30BAHHOTO YIS KOHTPOJIS
YPOBHsI 3arpsI3HEHNS BO BPeMsI IIOATOTOBKY 1 aHA/M3a 06pas-
L0B, aJI TUIIb HeGOIbIINE CTIebl )KUPHBIX KUCIOT. ITO He 5IB-
JIsIeTCST 3HAYMTENbHOI YIPO30i1 M He MellaeT MHTepIpeTalun
pesynbratoB. He ciefyer MCKI04aTh Tak)Ke yrposy sarpsisHe-
HIS M3 CPefibl 3aXOPOHEHS, HO 9TO Ma/IOBEPOSITHO.

Hanmame >KMBOTHBIX )KMPOB BO BCEX TOPIIKAX MOJTBEPK-
JAeTCcs IIPUCYTCTBUEM IIPOU3BOHBIX XOTIECTEPUHA U BHICOKO
KOHIIEHTpaIiell KOPOTKOLIEOYEeTHBIX XKMUPHBIX KUCIOT. [T0Ka,
Ha JJAHHOM 9Talle MCCTeSOBAHMs, UCTOYHMK STUX XKVMBOTHBIX
JKMPOB He MOXKeT OBITb Ha/Ie)KHO yCTaHOBJ/IEH. TeM He MeHee,
1151 GOJIBIIMHCTBA Pe3Y/IbTATOB, BOSHBII PeCypc KaXKeTCs Hay-
6o1ee BEpOATHBIM VICTOYHIKOM.

Ankni-gpeHnt XypHble KUCIOTHI, TIOTyYeHHbIE IIyTeM Te-
IUIOBOJT MOAM(UKALNY IONMHEHACBHIIEHHBIX JXUPHBIX KIC-
JIOT, IPUCYTCTBYIOT B G0/mbIIMHCTBe 06pasuoB. Kak mpasuio,
MMEHHO OHM SIB/ISIIOTCS OMOMapKepaMy il BOGHBIX IIPOLYK-
toB (Hansel et al, 2004), xoTs1 35ech 06pasIbl B OCHOBHOM CO-
nepxar C,,, KOTOpble TAK)Ke MOTYT ObITh IIO/TyYeHbl Iy TeM Ha-
rpeBa pacTUTEbHBIX Macel.

Vi3onpeHouaHbIe KVPHbIE KVMCIOTBI (Hanpyumep, GUTaHO-
Bast ¥l TPUMETWI TPU/IEKAHOBAsI KMCTIOTHI) TAK)Ke HAOTIONA0TCS
B HEKOTOPBIX 9KCTPAKTaX. ITO MOTYT OBITh Mac/ia U3 BOJHBIX
pecypcoB, XoTsi (GUTaHOBas KMUCIOTA TAKXKe IPUCYTCTBYeT
B XKMPaX )KBAaYHBIX )KMBOTHBIX. BBICOKOE COlep>KaHue abMM-
TUHOBOJ KMC/IOTBI OTMEYAETCs TAK)Ke B MCTOYHMKAX BOJHOTO
HPOUCXOKIEHNS, YTO IIOATBEP)KAAETCS PE3y/IbTaTaMM aHA/IN3a
HEKOTOPBIX 00pasiioB. [lanpHeNIINiT aHaIu3 U30TONOB [OMO-
XKET C OIpefie/ieHyeM UCTOYHMKOB TUX SKUPHBIX KICTIOT.

HaxkoHerr, pe3ynbrarbl 60/MBIINHCTBA 00pasIioB TOKa3bIBa-
0T Y€TKO OTCIIeKVMBaeMble PU3HAKY PACTUTEIbHBIX JIUIU/IOB.
B 9KCTpakTax BBIABIEHO BBICOKOE KONMYECTBO TPUTEPIIEHO-
MJJHBIX NIPOAYKTOB, IIONy4YeHHbIX U3 PACTEHWIl, CKOpee BCero,
u3 cMObl. [IpeNronoKUTeNbHO, 9T COENVHEHNsI SBIISAINCH
CPEefICTBOM 3aIleYaThIBAHN IO KePAMMYECKUX UJE/NNI, VN
JKe OHM OBUIM IONMy4YeHbl M3 MMIEBBIX pecypcoB. st 6oree
r1y6OKOro aHamusa M OOIMIMPHOTO IIOHMMAHVSI HeOOXO[MMO
OIpeNeNNTh UCTOYHMK ITUX JTUINJOB C GOJBIIEN YBEPEHHO-
CTBIO.

BbIBO/bI

IIpepBaputenbHble pe3y/nbTaThl aHAAM3a PAHHEHEONUTHYE-
CKOJI KepaMMKM CTOSHKM 3aMOCTbe 2 YKa3bIBaIOT Ha 3KCIUIY-
aTallMI0 IPEeCHOBOJHBIX pecypcoB. YacToTy HOsAB/IEHMA pac-
TUTEIbHBIX ICTOYHUKOB JKMPOB CTOUT OTMETUTD, TaK KaK 3TO
BecbMa HEeOOBbIYHO I pe3y/IbTaTOB XMMITYEeCKOTO aHaIn3a Ke-
pamuku. [Tocrenyrommuit aHamu3 CTabMIbHBIX M30TOIIOB U aHa-
M3 OCTaBUIMXCSI 00PA3L[0B OPraHMYECKMX OCTATKOB OMOYKET
obecriednTb 60JIee HAJIEXKHYIO MHTEPIIPETALIMIO.
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INTRODUCTION

This is an interim report regarding an on-going analysis
of pottery from Zamostje 2 (Russia) at the University of York.
Fifty-two ceramic sherds were sampled for molecular analyses
to examine lipids absorbed within the ceramic. From them fifty-
two charred deposit (foodcrust) sub-samples were recovered.
This paper presents the preliminary results of an ongoing
analysis. Assessment was carried out using acid catalysed
solvent extraction and gas chromatography- mass spectrometry
to determine lipid composition and likely source.

Being a bog site for more than last 200 years before melio-
ration (JIozosckuit u ap., 2013) Zamostje 2 has a remarkable
preservation of artefacts and their diversity. Although other
artefacts have been examined, ceramics still has not received
proper attention. There have been papers on petrological analy-
sis (MasypkeBud u ap., 2014), which were very useful in terms
of understanding the production sequence of ceramics and how
Zamostje 2 people obtained materials and manufactured pots.
However, this tells little about diet.

This research aims to fill in the gap in the history of this site
by reconstructing diet and economy of its settlers. Since there
are no other remains like pottery to study diet from Zamostje
2, its analysis is a unique opportunity to gain broader view
on it by placing this site into archaeological context of Russian
and European prehistory.

During excavations that have been started in 1989, archae-
ologists found fish traps, bone, stone and wooden tools and a lot
more artefacts (Lozovski, 1996). Up to date, there is only a little
number of sites of this period with such a sophisticated technol-
ogy, great preservation and diversity.
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It is hoped that this research will help to find out what kind
of subsistence strategies people had and the way they acquired food.

CHRONOLOGY

Ceramics from Zamostje 2 has been radiocarbon-dated to 6000-
5200 cal BC (JlozoBckwuit u ap., 2013).

APPROACH

This research is going to use the biomarker concept invented
by Richard Evershed. Biomarkers are “substances occurring
inorganicresidues” (Evershed, 2008), which are essentially molecules
from animal organisms and plants that help in establishing the
direct source of substances of interest (Cramp, Evershed, 2014).

METHODS

Where present, scrapings of any adhering visible residues were taken
from the surfaces of the sherds. Due to their small size, external
surfaces were removed from each sherd with a Dremmel electric
drill fitted with a tungsten abrasive bit and the remaining material
was then crushed with a pestle and mortar for analysis.

To fulfill the aim above, this research uses two different methods.
First one, a stable isotope analysis, will be applied on a food crust
obtained from pottery. Secondly, organic residue analysis will be ap-
plied on food crust again, and also on the ceramics itself.

Stable isotope analysis will obtain data on diet of people
from Zamostje 2, finding out whether it was more terrestrial
or aquatic resource- dependent, what was the plant component
(C3 or C4) in their diet and then compare these results with
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the ones obtained from organic residue analysis. A lot of arte-
facts from site suggest exploitation of aquatic resources, and this
is going to be tested by both methods.

SAMPLE EXTRACTION

To achieve this, firstly, about 20 mg of food crust is weighted out
and transferred into glass vials. Then, 1 ml of methanol (MeOH)
was added to each sample, including blank and standard (C, .C,,)
and ultrasonicated for 15 min. After adding 200 ul of H,SO,
(catalyst), samples are heated for 4 hours at 70 °C, and then
centrifuged. After extraction 3 times with 2 ml of hexane and
drying under nitrogen, 10uL of C,, standard were added and
then the solution was made up to 100uL hexane for analysis.

Same procedure is applicable to the ceramics residue analy-
sis, with the exception of removing external surfaces of the pot-
sherd and crushing them with a pestle and mortar prior to ex-
traction of a 1 g of sherd powder..

INSTRUMENTATION

Gas chromatography-mass spectrometry (GC-MS)

Analysis was carried out by combined gas chromatography-
mass spectrometry (GC-MS) using a Hewlett Packard 7890A
series GC connected to a 5973C series mass selective detector.
The splitless injector was maintained at 300°C and helium was

the carrier gas at constant inlet pressure. The temperature of the
oven was programmed from 50°C (2 min.) to 325°C (15 min.)
at 10°C/min. The GC was fitted with a 30m X 0.25mm, 0.25um
DB-5MS phase fused silica column. The column was directly
inserted into the ion source where electron impact (EI) spectra
were obtained at 70 eV with full scan from m/z 50 to 800.

RESULTS AND DISCUSSION

Molecular results (Gas chromatography-mass spectrometry
-GC-MYS)

Typical example of the GC-MS results of foodcrust extrac-
tions is shown in Table 1. The molecular data is summarised
in Table 1 which includes the sherd ID, molecules extracted
from each sample and the preliminary interpretation of the re-
covered lipids.

Molecular analysis revealed that all samples contained li-
pids. The lipids were extracted from all charred deposits ad-
hering to the interior of the pot, suggesting recovery of the
original vessel contents in the form of a degraded oil/fat.

The extracts yielded a range of predominantly mid and long
chain (C,, to C, ) saturated fatty acids, generally dominated
by a high ratio of palmitic acid (C, ), some mid chain monoun-
saturated fatty acids (mainly C ), a high frequency in the pres-
ence of cholesterol derivative and triterpenoids yet to identify.
Dicarboxylic, alkylphenolic and isoprenoid fatty acids are also
found in some samples.

Table 1. Molecular results: Gas Chromatography-Mass Spectrometry (GC-MS)

(ext. met., extraction method; AE, acid catalysed extraction; SE, solvent extraction; SFA, saturated fatty acid; UFA,
unsaturated fatty acid; DCFA, dicarboxilic fatty acid; APFA, alkyl phenolic fatty acid; Isopre, isoprenoid fatty acid; phy,
phytanic acid;, TMTD, trimethyl tridecanoic fatty acid; chol.de., cholesterol derivative; terp., triterpenoid)

Ta6nunua 1. Pe3ynbTaTbl MONEKYNAPHOro aHanmsa Mmetoaom Masosoi Xpomatorpadum- Macc CnektpomeTpum (ext. met — me-
TOA 3KCTpakumun; AE= peakuus € KNCNOTHbIM KaTanm3aTopoM; SE= aKkcTpakuus pacteopuTeneM; SFA= HacbllWeHHble XUPHble
kncnotbl; UFA= HeHacblweHHble XnpHble kKncnotbl; DCFA= ankap6oHOBbIe XUPHble KNUCNOoTbl; APFA= ankun deHoNbHble Xnp-
Hble KNCNOTbl; Isopre= n3onpeHonaHble XUPHble KUCNoThl; Phytanic acid= dutaHoBasa kucnota; TMTD= TpuMeTUn TpuaekaHo-
Bas XupHasa kucnota; cholesterol derivative= npoussoaHble XonectepuHa; terp= TputepneHeonsbl)

Ext. range dominance Chol. ’ .
Sample ID met. SFA SFA UFA DCFA  APFA Isopre. der. terp.  Observation Interpretation
C14:0 . C18:1 )
Zam 165 AE to C26:0 C16:0 C22:1 phy yes yes animal/plant
Zam 172 AE C14:0 C16:0 C18:1 C18 h es animal/plant
to C26:0 : : phy 4 P
zam173 A G140 ci6:0  cis:1 cis8 h es  yes animal/plant
to C26:0 : ' phy Y 4 P
C14:0 . .
Zam 178 AE to C26:0 C16:0 c18:1
Zam 181 AE | C14:0 C16:0 c18:1 c18 h es  yes animal/plant
to C26:0 : : phy Y Y P
C14:0 C16:0, with
Zam 196 AE it high C22:0 C18:1 yes yes animal/plant
to C26:0
and C24:0
Zam 197 AE | C14:0 C16:0 c18:1 es  yes animal/plant
to C26:0 : : Y Y P
Animal
C14:0 C18 h
. . ?
Zam 198 AE to C26:0 C16:0 C18:1 c9 C20tr phy yes yes (aquatic?)/
plant
C16:0, with . . .
_ high odd and o, high diversity Animal
Zam 201 AE C14:0 even from C16:1 C20-22 C18tr phy, yes yes of long chain (aquatic?)/
to C22:0 . c18:1 . TMTD product ’
C17:0 and (high) to identif plant
C24:0 Y
C14:0 C16:0, high C18:1 .
Zam 202 AE to C26:0 C18:0 C24:1 Cotr C18 phy yes yes animal/plant
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PRELIMINARY INTERPRETATION

Analysis of the extraction blank, used to examine contamination
during sample preparation and analysis, yielded only trace levels
of fatty acids. This did not represent significant contamination
and does not interfere with the interpretation of the extracts
from the samples. Without a sample of burial matrix to analyse,
contamination from this burial environment should not
be ruled out but is considered unlikely.

The presence of animal fats in all the pots analysed is indi-
cated by the presence of cholesterol derivatives and the high
abundance of short chain fatty acids. At this interim stage,
the source of these animal fats cannot be securely established.
However, in many cases, an aquatic origin seems to be the
most probable source. Alkyl phenyl fatty acids (APFA) derived
by heat modification of polyunsaturated fatty acids are present
in most of the samples. These are generally considered as bio-
markers for aquatic products (Hansel et al., 2004) although
here the samples mainly contain the C , component which
could also be formed by heating a plant oils. Isoprenoid fatty
acids (phytanic acid and TMTD) were also observed in sev-
eral of the samples. These are also characteristic of aquatic oils

although phytanic acid can be also found in ruminant fats.
Aquatic resources are also expected to have a high content
of palmitic acid as observed in the sample. Those results seem
consistent with the isotopic ratios measured indicating a prob-
able use of freshwater or terrestrial non-ruminant resources.
Further isotope analysis of reference material is needed to re-
solve the origin of these fatty acids further.

Finally, many of the samples present clearly traces of plants
derived lipids. The extracts present a high frequency of triter-
penoid products coming from plant, often from resin. These
compounds could have been used to seal the pot or from food
resources. Further molecular identification is necessary to de-
termine the source of these lipids with more certainty.

CONCLUSION

A first image of the pottery use at Zamostje 2 is drawn from the
preliminary results with a probable preference for freshwater
resource exploitation. The frequent occurrence of plant product
is notable as it is quite unusual in the pottery functional
chemical analysis. Further analysis by GC-MS and GC-c-IRMS
may provide a more robust interpretation.
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