O.A. JlonaruHa
K N3YUYEHUIO TPUEMOB HAHECEHUS « TEKCTUJIBHBIX» OTITIEYATKOB...

I T e e e A e e e T LT

Pucynox 6 — IIpokarpiBaHne MHIIKONW ¢ 00pe3aHHBIMU YEIysIMH, SKCIICPUMEHT.

THE INVESTIGATION OF METHODS TO APPLY OF «TEXTILE» IMPRINTS ON
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Abstract. The article contains the results of reconstruction of techniques and instruments, which made «textile»
imprints appear on surface of D’yakovo pottery.

The following techniques could cause the appearence of such imprints: 1) constructing in relief concave-forms,
2) paddling, 3) rouletting, 4) punching

Experimental evidence allowed to prove that the «textile» imprints were mainly the result of rouletting.

Special research permitted to establish some srecific signs of roueletting by the example of pottery wholly coverd
with impressions of cord («nitochnyje»). The difference between the similar instruments — the roller winded with
thread and the plate paddle winded with tread — were revealed.

The technique of rouelling was revealed concerning one more group of pottery — the «speckled» («ryabchatyje»)
one. The instrument which was used to apply such imprints was also reconstructed. It is the fir cones with partly
removed scales. The scales of the cone could be intentionally removed by a human or eaten round by the rodents.
Specifity of the traces of the partly removed scales consists in the special outline of the scales, the imprints of the
fibre, the traces of rodents’ teeth, the imprints of the longitudinal edge of the scales.

The amount of the examined imprints allows to talk about the existence of a certain cultural tradition in the
sphere of D’yakovo pottery.

Keywords: D’yakovo cultur; «textile» imprints; experiment; rouletting; reconstruction; ornamenters.
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Jc. Meooy3, TOKTODP, HAyYHBIA COTPYAHUK
Lenmpa barmutickux u Cxanounasckux uccieoosanuii myzes Illnezsue-I onvwumetin (I'epmanus)
B.M.Jl0306cKuil, kKanaAuAaT UCTOPUUYECKUX HAYK, CTAPIIMNA HAy4YHbIA COTPYAHUK oTnena [Taneonura
HUncmumym Hemopuu mamepuanvroti kyromypol PAH (C-Ilemepbype, Poccus), Cepeueso-Ilocaockutl my-
setl 3anogeonuk, Cepeues-Ilocao (Poccust)
O.B. Jlo306ckasn, KaHIAIAT HCTOPUISCKUX HAYK, HAYIHBIA COTPYITHHUK
IKCIIEPUMEHTAITBHO-TPACOIOTHYECKON JTabopaTopuu
Hnemumym Hemopuu mamepuansvhoti kynemypol PAH, Cepeueso-Ilocadckutl my3eil 3ano8eoHux,
Cepeues-Ilocao (Poccus)
C. Yuprkoea, crynentka I1I xypca
Henapmamenm Apxeonoeuu, Yuusepcumem 2.Hopx, Kune-Manop, Hopx YOI 7EP (Anenus)
0O.Kp»iie, noxtop, mpodeccop
Tenapmamenm Apxeonoeuu, Yuusepcumem 2.Hopx, Kune-Manop, Hopx YOI 7EP (Anenus)
A.Jlukun, 0oxkmop, HayIHBIA COTPYTHUK Jadboparopun bruoApx
Vuusepcumem Hopxa, b/C 6nox, Bensopm 6sil, Xenvcunemon, Hopx YO10 5DD (Anenus)
M.Cnamapo, ToXKTOp
Omoenenue Koncepsayuu U HAYYHbIX UCcied08anull, bpumanckuii myseil (Anenust)

Annomayusa. Crosaka 3amocThe 2, pacmonokeHHas Ha peke Jlyona B 100 kM k ceBepy oT MOCKBEHI, mpen-
CTaBIIsIET COOOH MICaTbHYI0 BO3MOXKHOCTH NOHSTH OTHOCHUTEIbHYIO U a0COJIOTHYIO XPOHOJIOTHIO KEPAMHUKH PaH-
HEHEOIUTHICCKONH BEPXHEBOJDKCKOW KynbTyphl. Ha mammbIif MoMeHT moctymHo Oonee 100 pammoyriiepodHBIX AT,
OXBAaTBIBAIOIINX BCIO CTPATUTpadUUECKyIO ITOCIEA0BATEIbHOCTh OTJIOKECHNH MaMATHUKA OT TO3QHET0 ME30JHUTa K
cpenaemy Heonuty. Cpenn 18000 ¢parMeHTOB mpeacTaBIeHBI BCE MEPHOABI PAa3BUTHS BEPXHEBOIKCKOHN KyIBTYpHI,
1 OONBITMHCTBO M3 HUX COAEPIKAT OCTATKH KapOOHM3UPHOBAHHBIX OPTaHUYECKUX OCTATKOB (Harapa), KOTOPBIA MO-
KET OBITh HETIOCPEJCTBEHHO NMPOAATHPOBaH. Beero Ha HacTosAmui MOMEHT nosrydeHo 30 pagnuoyrIepoJHbIX JaT 1o
OCTaTKaM Harapa Ha BEPXHEBOJDKCKOM Kepamuke. TeM He MEHee /10 CHX MOpP OCTAIOTCS ONpPEJENEHHbIE HEsCHOCTH,
CBSI3aHHBIC CO BPEMEHEM OBITOBAHUS BEPXHEBOJDKCKOW KEPAaMUKH Ha CTOSTHKE 3aMOCThE 2, M OOJBIIMHCTBO U3 3TUX
BOTIPOCOB CBSI3aHO C IaTHPOBAHUEM KEPAMUKH Ha JIPyTUX MaMATHUKaX. bosee Toro, abcomoTHAs XPOHOIOTHS BEPX-
HEBOJDKCKOH KepaMHKH JIOJKHA OBITh MOATBEPIKICHA HA OCHOBE PAJUOYITIEPOAHBIX JAHHBIX 110 KEPAMHUKE COCETHUX
pernoHoB. B manHOI paboTe MBI 00CYKAaeM aIbTEPHATHUBHYIO HHTEPIIPETAINIO HOBBIX JAHHBIX, MOTYYEHHBIX IS
CTOSTHKH 3aMOCThE 2.

Knwouesvie cnosa: Pananii Heonut Poccun; BepxHEBODKCKas KepaMuka4 Harap; paaroyriIepoIHOe TaTHPOBAHHE,
TIPECHOBOAHBIN pe3epByapHBIA AP dekT; ctadbunbubie n30Tonel;, EA-IRMS; 0nomapkeps! mununos; GC-MS; GC-c-
MS; TexHOJIOTHS KepaMHUKHU; meTporpadus.

Introduction pottery at Zamostje 2, this paper aims to highlight

Pottery first appeared between the Urals and the Baltic
at sites dated to between ¢.7000-5000 cal BC (c.8000—
6000 BP'). Often these sites are dated by only a few
radiocarbon (14C) samples with large measurement errors
(>+100 14C years), whose chronological association
with pottery is unclear, leaving considerable room for
interpretation and disagreement about the absolute
chronologies of different pottery types — and therefore
also about the relationships between early pottery types.
By critically discussing the 14C dating of Early Neolithic

1 Following radiocarbon conventions, when discussing
archaeological chronologies we convert uncalibrated 14C ages
(denoted by BP) to calendar ages (expressed as cal BC), using
the IntCall3 calibration data (Reimer et al. 2013). Uncalibrated
14C ages are used only to discuss the precision and accuracy
of 14C measurements.

the various challenges arising in developing absolute
chronologies for early pottery types in this vast region.

In principle, Zamostje 2 is the ideal situation to
address these challenges, because it has:

- An undisturbed stratigraphic sequence, from the Late
Mesolithic to the Middle Neolithic [1, 2, 3].

- Hundreds of potsherds with food-crusts, from Early
Neolithic (Upper Volga culture, or UV) and Middle
Neolithic (Lyalovskaya culture) pottery, of which 30
have been dated directly [4, 5].

- ¢.70 14C dates from single-entity terrestrial samples
(wood, plant fibres and bone) of archaeological material,
and c.25 14C dates on bulk organic sediment (sapropel)
from the archaeological layers [6].

Horizontally bedded wood samples, such as fish-
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traps, should be broadly contemporaneous with the other
cultural materials in the layers in which they are found,
and several examples have been dated at Zamostje 2,
including three fish-traps and a paddle from the Early
Neolithic layer. There is no particular reason why the
appearance of pottery should exactly coincide with these
fish-traps, however, both because fish-trap technology
already existed in the Mesolithic, and because the
preservation, discovery and dating of fish-traps depends
on a different set of factors to the recovery of pottery.
There is no direct functional relationship between the
Early Neolithic pottery and the fish-traps, but their
dates should both coincide with the depositional date
range of the Early Neolithic layer. Most of the wood
samples dated were vertical piles, however, which are
not securely stratified, and thus do not help to date the
Early Neolithic layer.

The dating of the Early Neolithic layer is also
constrained by sapropel 14C dates, whose interpretation
is more ambiguous. In areas of the site that were
not permanently inundated, sapropel may have been
deposited mainly after the artefacts from the same
layers. The organic content of sapropel may be derived,
in varying proportions, from sources with different 14C
ages — redeposited older peat, and the decomposition of
freshly deposited plant remains from littoral vegetation
as well as submerged species and other aquatic
organisms, which may be depleted in 14C compared to
contemporaneous terrestrial species (freshwater reservoir
effects; see below), and of intrusive (younger) roots and
archaeological wood. In principle, therefore, we might
disregard all sapropel dates, but we can use sapropel
depositional sequences and dates from horizontally-
bedded wood to decide which sapropel dates are valid,
and to estimate dates of archaeological strata (Fig. 1).

Although two sapropel dates are clearly too young for
their stratigraphic positions, the others form acceptable
sequences which give compatible estimates of the date
of the start of the Early Neolithic in different areas of
the site (even if the Neolithic fish-trap dates are omitted
from the model). This model, relying only on sapropel
and fish-trap dates, places the end of the Late Mesolithic
at ¢.5900 cal BC, or a little earlier, and the start of the
Early Neolithic just before 5600 cal BC. The intervening
period is filled stratigraphically by the Final Mesolithic
layer, for which we only have dates from sapropel and
unworked wood within the sapropel. This phase of
occupation may have been very brief — which could
explain why none of the worked timbers dated (piles
or horizontals) apparently falls in this period (Fig. 2).
Thus the impression gained from dating both sapropel
sequences and timber samples is that pottery was not used
at Zamostje 2 during the first third of the 6th millennium
cal BC, cither because pottery was still unknown in the
region, or possibly because this part of site was not
occupied for most of this period [3].

Food-crust dating

Fifteen food-crusts from UV sherds have been dated
by the Herzen University laboratory in St Petersburg
(laboratory codes SPb-), and 3 UV food-crusts and 3 UV
potsherds were dated by the Kiev radiometric laboratory
(Ki-). The precision of these results (which have 1-sigma
errors of £100 to =150 14C years) is limited by small
sample sizes. Four UV food-crusts have now been dated
by the AMS laboratory in Uppsala, Sweden (Ua-), and
eight by the Leibniz-Labor, Kiel, Germany (KIA-), with
errors of between £30 and +63 14C years.

The Kiel 14C samples have been analysed by
isotopic and biomolecular methods to detect aquatic
ingredients, which could cause 14C reservoir effects.
Dietary freshwater reservoir effects (FRE) have been
demonstrated at prehistoric cemeteries in central-eastern
Europe (e.g., Ostorf, Germany [7]; Zabie, Poland [8];
Lake Burtnieks, Latvia [9]; Minino, Russia [10]), where
human bones appear to be hundreds of years older
than organic grave goods. These examples show that
rivers and lakes in this region are often very depleted
in 14C, and that fish therefore contain carbon with a
significantly higher 14C age than contemporaneous
terrestrial ingredients, which should lead to spuriously old
14C ages for food-crusts made with aquatic ingredients.
Hartz et al. [11] have argued that some 14C ages from
food-crusts on UV sherds from Ozerki 5, ¢.150km west
of Zamostje 2, and Sakhtysh 2a, c.150km to the east,
were subject to FRE, as their 14C ages were inconsistent
with stratigraphic and typological sequences. In the only
clear test, however, when a food-crust and a plant fibre
used to repair the pot were both dated, their 14C ages
were not statistically different, suggesting that most of the
carbon in the food-crust was from terrestrial ingredients.
One Early Neolithic sherd from Zamostje 2, V002 (Fig.
3), has now been dated by the same approach, and the
food-crust 14C age is nearly 300 years greater than the
14C age of a woody plant fibre used to repair the pot. As
microscopic fish scales were seen in the food-crust, the
best explanation is that the real date of the pot is given
by the plant-fibre 14C age, and that the food-crust 14C
age is misleadingly old, because of FRE. These results
raise two questions: can we retrospectively decide which
of the other 30 food-crust dates at Zamostje 2 are subject
to FRE, and what is the scale of these 14C age offsets?

FRE offsets will depend on two parameters, the
proportion of carbon derived from, and the 14C-depletion
in the aquatic ingredients. At inland prehistoric sites in
northern Germany, it appears that fish is so isotopically
distinct from terrestrial ingredients that food-crusts can be
screened using EA-IRMS analysis (Elemental Analysis-
Isotope Ratio Mass Spectrometry) to identify those likely
to be subject to FRE, but the extreme variability of FRE
in local fish (demonstrated in modern samples) makes
it almost impossible to estimate the FRE in food-crust
14C ages [12]. In other situations, the local FRE may
be less variable, but isotope values (particularly 613C)
may not be sufficiently different between terrestrial and
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aquatic species to distinguish which food-crusts may
be subject to FRE. Depending on preservation, lipid
biomarker analysis can demonstrate that aquatic species
were present, but most of the carbon in food-crusts is
not found in the form of soluble lipids. Equally, 615N
values in food-crusts may be used to infer whether
protein-rich ingredients were predominantly terrestrial
or aquatic in origin, but the carbon in food-crusts may
be derived mainly from low-protein ingredients, which
have little effect on 815N values. Thus it is difficult to
quantify the proportion of carbon derived from aquatic
ingredients in a dated food-crust.

At Zamostje 2, the 14C ages from V002 are currently
the best evidence that local fish was depleted in 14C.
EA-IRMS and biomolecular data from the V002 food-
crust are not yet available. Isotope data from the other
food-crusts dated in Kiel appear to show a shift towards
higher 015N and lower 613C values between the Early
and Middle Neolithic, which in other contexts would
imply a greater emphasis on aquatic species in the
Middle Neolithic [13], and which may be reflected in
lipid biomarkers from the food-crusts dated in Kiel.
Biomolecular analyses of a larger set of Upper Volga
pottery food-crusts at Zamostje 2 show that aquatic
biomarkers were ubiquitous in the Early Neolithic,
however [14], and it thus seems likely that at least some
of the other food-crust dates (presumably including the
‘oldest”) are subject to FRE offsets at least as large as
that observed in V002. For most of the dated food-crusts,
however, the only indicator of such an offset is the 14C
age itself.

Pre-Neolithic Pottery?

AMS 14C results from food-crusts on Upper Volga
pottery at Zamostje 2 range from 6835+40BP (KIA-
50685) to 6480+30 BP (KIA-50684). V002’s food-crust
14C age, 681649 BP (KIA-50900), is at the upper end
of this range, but the plant fibre result, 6545+48 BP
(KIA-50907), is one of the latest AMS dates for UV
pottery. Given the larger measurement uncertainties
reported, most of the radiometric results could also
come from food-crusts whose real 14C ages fall within
the same range as those of the AMS samples (e.g., what
appears to be the latest result, Ki-15032, 6300+130 BP,
has a 2-sigma range of 6560—6040 BP). Wooden artefact
14C results from the Early Neolithic layer range from
6651438 BP (structure 156, mean of two 14C ages) to
6505430 BP (fish-trap — sample 86, mean of two 14C
ages); a paddle in one of the fish-traps was dated to
6676+47 BP (CNA-1342) [15]. Thus one reading of the
results is that food-crust 14C ages of c.6700-6500 BP
may be valid, and that higher food-crust 14C ages are
due to FRE. According to this reading of the evidence,
Upper Volga pottery first appeared at Zamostje 2 around
5600 cal BC, or only shortly before, and the four
radiometric 14C results from food-crusts that appear to
significantly pre-date 6700 BP (SPb-720, 7537+150 BP;
SPb-721, 6975+100 BP; SPb-722, 7105+150 BP; SPb-

723, 6975+100 BP) are misleadingly old, due to FRE.
Only SPb-720 would require a greater FRE than that
seen in sherd V002 (271469 14C years) to fit this late,
short chronology for UV pottery.

An alternative reading of the evidence would
emphasise the following observations:

- Even if SPb-720 (7537+150 BP) was subject to an
FRE equal to that observed in V002, after calibration it
would still indicate that the sherd almost certainly dates
to the 7th millennium cal BC

- SPb-721 (69754100 BP) was from a food-crust
containing visible terrestrial plant remains (Viburnum
sp. fruits), so it should not be subject to a large FRE

- Given known problems with sapropel 14C ages, the
dating of the Final Mesolithic layer is problematic, and
the use of sapropel 14C results to estimate the start of the
Early Neolithic may also be misleading; it is notable that
the rejected sapropel 14C results are too recent (Fig. 1)

- Fish-trap 14C results provide only a terminus ante
quem for the start of the Early Neolithic, as the oldest
Early Neolithic fish-traps may easily have been removed

- The lack of vertical timbers dated to the first third
of the 6th millennium may be coincidental, given the
presence of timbers dated to later periods that are not
apparently represented by ceramics.

Furthermore, there are technological similarities
between undecorated sherds from Zamostje 2 and pottery
at Serteya and Rakushechny Yar, with even earlier
food-crust 14C ages [16, 17]. There are, as yet, no
petrographic studies on other Upper Volga assemblages
for comparison. The ‘oldest’ food-crust 14C ages (SPb-
720-723) are from undecorated or sparsely decorated
sherds, which may also be expected in later phases;
‘younger’ 14C ages from undecorated sherds (e.g.
Ki-15032, 6300+130 BP) thus do not invalidate the
perception that there was an early 6th millennium phase
of undecorated or sparsely decorated pottery.

If there was an older pottery phase at Zamostje 2, it
might be visible in the spatial distribution of the dated
sherds. The ‘oldest’ food-crust 14C ages (SPb-721-723;
SPb-720 was from a stray find) are from sherds found
in a restricted area of the site (quadrats B10-11) and
at the same depth (layer 4a), but ‘younger’ 14C ages
were obtained on food-crusts from the same layer and
adjoining squares (SPb-725, 6720+150 BP; SPb-728,
6485+150 BP), and four AMS dates for food-crusts from
the stratigraphically earlier layer 5 range from 6835+40
BP (KIA-50685) to 6650+£30 BP (KIA-50690). If the very
early results (SPb-721-723) from undecorated sherds are
not subject to significant FRE offsets, therefore, these
sherds may be residual (redeposited, and older than the
layer in which they were found), although it must be
noted that neither the dated layer 5 sherds nor the Early
Neolithic fish-traps were found in the same excavation
area as the SPb-721-723 sherds.

Overall, it is easier to fit the 14C evidence to a scheme
in which pottery only appeared at Zamostje 2 in ¢.5700—
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5600 cal BC, but we cannot dismiss the alternative view,
that some undecorated pottery was used in the early 6th
millennium. A stronger argument might be made for a
pre-Upper Volga phase of pottery at Zamostje 2 if there
were technological differences between potentially older
sherds and those whose maximum ages (i.e. 14C ages
calibrated without correction for FRE) coincide with the
fish-trap dates. Current results of petrographic analyses
do not show such differences [16].

Other dated sites with Upper Volga pottery

If, as AMS results imply, the first Upper Volga pottery
at Zamostje 2 dates to 5700-5600 cal BC, or even
later, we may ask whether this has implications for the
chronology of UV pottery more widely. If the site was
actually abandoned for most of the first third of the 6th
millennium, as 14C dates from timber samples might
suggest, it is quite plausible that UV pottery appeared
earlier elsewhere. If, however, the sapropel 14C dates
for the Final Mesolithic are accurate and relevant, they
imply that the latest aceramic phase at Zamostje 2 lasted
until ¢.5800-5700 cal BC. Earlier dates for UV pottery
at other sites are therefore worth scrutinising closely.

Piezonka [18: Table 10.4] lists 85 14C dates from sites
with UV pottery, other than Zamostje 2. As at Zamostje
2, it is not always clear, even to the excavators, whether
bone, charcoal, timber or organic sediment 14C samples
are necessarily contemporaneous with the appearance
of pottery. Pottery was directly dated at only three of
these sites (at one, Veksa 3, only one food-crust on
UV pottery was dated, to 6386+21 BP (KIA-49797)).
Four radiometric 14C results on UV food-crust samples
from Sakhtysh 2a (GIN-10924, 12987-12989; [19, 20])
are comparable to the AMS results at Zamostje 2, but
Hartz et al. [11] report several AMS food-crust 14C
ages over 7000 BP for UV pottery from Sakhtysh 2a
(KIA-39308-39311) and Ozerki 5 (AAR-14542, 14545).
Hartz et al. [11] reject the ‘oldest’ food-crust date at
Sakhtysh 2a and both of those from Ozerki 5, on the
basis of potential FRE offsets, noting that typologically
and stratigraphically the Ozerki 5 sherds belong to a late
phase of UV pottery, but they nevertheless accept that
three UV sherds at Sakhtysh 2a date to the beginning
of the 6th millennium cal BC?. The oldest 14C age for
Upper Volga pottery which cannot be affected by FRE is
from a willow fibre used to repair a UV pot at Sakhtysh
2a (KIA-39300, 6847+31 BP, i.e. 5800-5660 cal BC,
95% confidence), slightly earlier than the estimated date
of the first pottery at Zamostje 2. A food-crust from the
same sherd gave an almost identical 14C age (6860+31
BP, KIA-39301), giving no insight into the potential for
FRE in other food-crusts®.

Conclusion

We are unable to assess the validity of the three

2 Although Hartz et al. do not say as much, if these
three results (KIA-39308, 39309, 39311) are not misleading,
the date of the first UV pot at Sakhtysh 2a must fall before
¢.5900 cal BC.

older food-crust dates from Sakhtysh 2a that Hartz
et al. [11] accepted, but they appear reasonable in
the context of 14C dates from other sites with Upper
Volga pottery, on materials such as wood and organic
sediment. The accuracy and relevance of all these dates
need to be critically discussed to show whether pottery
first appeared in central Russia at the start of the 6th
millennium, when Zamostje 2 was simply not occupied,
or whether pottery was introduced much later than
normally assumed. Confirmation that the earliest pottery
dates to the beginning of the 6th millennium would lend
credence to the handful of ‘older’ food-crust dates that
seem to suggest an earlier phase of pottery at Zamostje,
but these results could also be explained by reservoir
effects. If they are, and if Zamostje 2 had no pottery
before 5700-5600 cal BC, Sakhtyhsh 2a and perhaps
other sites already had UV pottery by this date, and from
a technological perspective we should focus on these
earlier sites to understand the relationship between UV
pottery and other, earlier traditions to the south and east.
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Pucynox 1 — BaliecoBckast XpoHOJIOrHYeCKast MOJIEIb JUIsl CTOSTHKH 3aMOoCThe 2, co3nanHas B mporpamme OxCal v.4.3.1
[21], B KoTOpOIi yCcTaHABIMBAIOTCS AT /Ul KOHIIA TIO3JHETO ME30JINTa U Hayaly PaHHEro HeoJHTa (pacrpernencHus
BEPOSTHOCTEH C YEPHOM IITPUXOBKOM JIATUPYIOT KOHEIL [TO3/JHEr0 ME30JIMTa U HavyaJlo PaHHEero HeOoJIuTa), 0a3upyIoIIn-
ecsl Ha X TO3UIMK B Ipesieniax 5 crpaTturpaguyeckux MoCiIea0BaTeIbHOCTAX 00pa3IoB camnporens (pacnpeaeaeHus
BEPOSATHOCTEH C CEepoil MTPUXOBKOI), HAYAIO paHHETO HEOUTAa TAKXKe COMPATAeTCs ¢ KaMMOPOBaHHBIMH JaTaMH JJIst
BepIIICH U I 00pa3IoB APEBECHHBI C 00PaOOTKOM M3 CIIOSI PAHHETO HeoyInTa (BEPOSITHOCTH C KOCOM IITPUXOBKOH). J[Ba
obpasma o canponento (0003HaYeHHbIE 3HAKOM ““?”"), YbH KaJTUOPOBAHHBIE JAAThI JOCTATOYHO MOJIOBI TSl UX CTPaTH-
rpadguyeckoil MO3MINK, HE YYTCHBI B JAaHHOW Mozenu. Jlpyrue pe3yiabrarbl COOTBETCTBYIOT CTpaTUrpaduuecKkoil mo-
CJIEZIOBAaTEIHHOCTH M CHHXPOHM3AIINS BCEX 6 TOCIeI0BATEILHOCTEH MOMydeHa Mo MePeKPeCTHOMY TaTUPOBAHHUIO KOHIIA

TO3AHETO ME30JIMTa U Ha4YaJly paHHCTO HEOJIUTa
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Figure 1 — A Bayesian chronological model for Zamostje 2, created in OxCal v.4.3.1 [21], which estimates dates for the

end of the Late Mesolithic and the start of the Early Neolithic (black probability distributions Date LM end and Date EN

start), based on their positions within 5 stratigraphic sequences of sapropel samples (grey probability distributions); the

EN start Date is also constrained by the calibrated dates of fish-traps and other artefactual wood in the Early Neolithic

layer (hatched distributions). Two sapropel samples (denoted by “?”’) whose calibrated dates are too recent for their

stratigraphic positions are omitted from the model. The other results are compatible with the stratigraphic sequences and
the synchronisation of these 6 sequences obtained by cross-referencing (Date=) end LM and start EN.

Sum fish-trap etc, calibrated dates (n=11)

 ee— . 00 _eeeesd

Sum vertical imber calibrated dates (n=35)
e ———— .

Fig. 1 Date EN start A_

Fio. 1ot e -

| ’ . . 1 . . ]
6500 cal BC 6000 5500

Pucynok 2 — CpaBHeHHE YCTaHOBJICHHBIX JaT JUIsl KOHIIA IO3IHEr0 MEe30JIMTa U Havyaly paHHero HeosuTa ([lara koHna
MO3/IHETO Me3onuTa U Jlata Hauama paHHEero HEOJNUTa) Ha CTOSHKE 3aMOCThe 2, MONydYeHHbIe n3 6aleCOBCKOH XPOHO-
JIOTHYECKOW MOJIEIH PUC. 1, C COBOKYIHBIMH pacipeiesieHussMu BepostHocTeld (mporpamma OxCal ¢pyHkims Sum) s
KaJIMOpPOBaHHBIX JIaT O 00pa3iamM peI00I0BHBIX KOHCTpYKIMH (13 mat muist 11 00pa3ioB) ¥ M0 BEpTUKAIBHBIM KOJIbSIM
(36 nat ay1s1 35 00pasioB), KOTOPast IOKA3BIBACT, YTO BCE TATUPOBAHHBIC KOJIbS MOTYT JIMOO TATHUPOBATh KOHEII IIO3JHETO
MEe30ITiTa THO0 HAYAIO PAHHETO HEONTUTA.
Figure 2 — Comparison of the estimated dates for the end of the Late Mesolithic and the start of the Early Neolithic (Date
LM end and Date EN start) at Zamostje 2, derived from the Bayesian chronological model shown in Figure 1, with
cumulative probability distributions (OxCal function Sum) for the calibrated dates of fishing equipment (13 dates from
11 samples) and timber piles (36 dates from 35 samples), which show that all of the dated timbers could either pre-date
the end of the Late Mesolithic or post-date the start of the Early Neolithic.

Figure 3: site Zamostje 2. Early Neolithic sherd V002, photographs of (top left) exterior, showing repair hole;
(top right) internal surface, showing food-crust and repair hole; (centre) top edge, showing resin used in repair (H.
Liibke; scale bar 50mm); Scanning Electron Microscope imaging of (bottom left) woody plant fibre in repair hole
(area ¢.0.20x0.16mm), (bottom right) fish scale embedded in food-crust surface (area ¢.0.80x0.64mm) (M. Spataro).

120 Camapckuit HayuHbIi BecTHUK. 2015. Ne 3 (12)



Jx. Menoys, B.M. Jlozosckuii, O.B, Jlozosckast u ap. .
K BOITPOCY Ob ABCOJIIOTHOU XPOHOJIOI'NMU KEPAMUKHU BEPXHEBOJI’KCKOU KYJIbTYPDI...

Puc. 3. Crosiuka 3amocrtee 2. OOpasen paHHeHeonuTuyeckoi kepamuku V002, dororpaduu BHEmIHEH mo-
BEPXHOCTH, I0Ka3bIBAIOIAsi PEMOHTHOE OTBepcTHE (BEepxXHsis jieBasi); ¢ororpadus, NOKa3bIBaIOIAs BHYTPEHHIONO
MOBEPXHOCTh, MIOKA3bIBAIOIIAsl HArap U PEMOHTHOE OTBepCTHE (BepXHsis IpaBast); hororpadusi BEepXxHEH KPOMKH, 10-
Ka3bIBAIOIIasi CMOJIY, HCIIOJIb30BaHHY0 /Tt peMoHTa (1ueHTp) (portorpadus H. Liibke, macmrad S0mm); portorpaduu
C/IeJIaHHBIE C ITOMOIIBI0 CKAaHUPYIOLIETO AIEKTPOHHOIO MUKPOCKOTIA [TOKA3bIBAIOIIAsl JPEBECHOE UIIH PACTUTEIBHOE
BOJIOKHO B peMOTHOM oTBepcTuH (y4dactok ¢.0.20x0.16mm) — HyokHsist JieBast poTorpadusi; yenrysi pplObl, BKIFOYSHHAs
B Harap Ha moBepxHocTH PparmenTta (yyactok ¢.0.80x0.64mm) — HwkHss npaBast pororpadus (horo M. Spataro).
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Annotation. Zamostje 2, on the Dubna River, ¢.100km north of Moscow, appears to offer an ideal opportunity
to understand the relative and absolute chronology of Upper Volga Early Neolithic pottery. More than 100
radiocarbon (14C) dates are available from a stratigraphic sequence which spans from the Late Mesolithic to the
Middle Neolithic. All typological stages are represented among over 18,000 sherds of Early Neolithic pottery, and
many of these sherds bear deposits of carbonised food remains (food-crusts), which can be dated directly by 14C;
more than 30 food-crusts have been dated directly. Nevertheless, there remains considerable uncertainty about
the date range of Upper Volga pottery at Zamostje 2, and many of the issues raised are relevant to dating early
pottery at other sites. Moreover, the absolute chronology of Upper Volga pottery must have some bearing on the
interpretation of 14C dates for pottery from adjoining regions. In this paper, we discuss alternative interpretations
of the Zamostje 2 evidence.
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