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Abstract

ThePitComb Wardrom the Neolithic siteOkhta lis muchalike that fromthe Neolithic sites
locatedon the territories ofthe Baltic statesThe degree of relatedness of th¢eolithic people

of Okhta 1to those of Sarnatend~ @ S y (i @R lde estimatedy calculatingthe degreeof
resemblance ofthe correspondingassemblages of potsherd3he degree of reemblance
between the assemblages of potsherds fr@khta 1 andfrom Sarnates 0.32. The degree of
resemblance between the assemblages of potsherds from Okhta 1 and~fi@rs y' (i 20242. n o

The degree of resemblance between the assemblages of potsherds from Sarnate@agdy G 2 2 A

43 is0.39. It means thathe regularityof contact of the Neolithicpeople ofOkhta 1 withthose
of ~ @Sy (i & khe same as the regularity of contact between theolithic people of
~ @ S y48 sh@those of Sarnate.

Keywords PitComb Ware; Neolithic periodNeolithic pottery; ornaments of pottery;
Mathematical Semiotics

1. Introduction to the problem

The Neolithic site of Okhta 1 (itdocation can be seen in Fig) was dscovered in 2008
(Gusentsova & Sorok011: 421). The sitewasdated to the 4™ millennium¢ the beginning of

the 3" millenniumBCE (GusentsovaSorokin2011:422).

The site 6 Okhta 1 wasot a settlement sincén the Neolithic erait was a shallow bay of the
Littorina seanto which PaleeOkhtaand PaleeTosna flowed (Nikiti2010:163, Akulov2022a)

see also fig. ,Jand theterritory of the site was used as a fishing place by the Neolithic people
(Bazarovat al.2010:173¢174).

Upon the site were found fragments of pottery with characteristic ornamentatibie o
called PiCombWare), stone tools, fragments ashing trapsand amber items

As far as there is no amber in the eastern part of the Gulf of Finland, so all amber items were
brought from the territories of the modern Baltic States. It is interesting to note that some
amber itemsseem to be fishing lures and that amber items, found on the site of Okhta 1, look
much like items that were found on Neolithic sites located on the territories ofntioelern
Baltic States (Efimova020). It $ possible to say that there were relativetjose contact
between the Neolithic people who practiced fishing upon the site of Okhta 1 and the Neolithic
inhabitants of tke territories ofthe modern Baltic &tes.

Another evidence of contastis the similarity of ceramic traditions: it is noted that the
ceramics of Okhta 1 is rather close to the Neolithic ceramics of Baltic States in thef way
ornamentation (Gusentsov&orokin 2011: 427).
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Usually, conclusions about the resemblance of certain ceramic traditions are extremely
speculative, howeverthere are methods that allow one to estimate the degree of
resemblance of ceramic traditions precisely and express it in a numerical form.

Alsg | am to note that archaeologists who study ceramics like to write about the chemical
composition of clay, different organic additives, about different types of dung that were added
to the clay, and on this material they often try to conclude abthé possible relatedness of
different ceramic traditions.
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Fig. 1.A map showingthe landscape of the territory of Okhta 1 site in the Neolithic period
superimposed on the map representitige modern landscapef the areg PaleaTosna flowed
along the futurebed of Nevgdrawn by the author)

The study of the chemical composition of the claged for procuring a certain ceramics
completely useless for thstudy of degrees of relatednesgdifferent ceramic traditions since
peopleof the same ceramic traditioliving in different territories usually us@e clay that was
available in their areaanddifferent types ofclayexisting in different areas evidently cdiffer

in their chemical composition, and also in different terries, dfferent additives to clay cabe
used.
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Estimating thedegrees of similarities of different ornamental traditions is the matter that
allows us to see the degree of relatedness of different groups of people: ornamental traditions
are a form ofthe Neolthic art and the resemblancef artistic traditions directly shows the
degree of relatednessof the correspondinglocal groups By estimating the degrees of
resemblanceof different ornamental traditions we can see thdrwstures of Neolithic
communities/tribes, we can draw a map of Neolithic tribes/ethnic growawd it is the matter

that makes archeology the science of ancient societies, and not just the bookkeeping of
potsherds and flakes.

In this article | am going to answer the questidrhow closely the Neolithic people from Okhta
1, Sarnate, and~ @ S Y4B @4 related by estimaing the degree of resemblance dhe
correspondingassemblages of potsherdthe method is described below).

¢CKS aAdS 2F {FNYI GS$4natna pR FHipSIR7®{28 WA THhe/bite 6f H p N
~@Syid22A no3908¢ 2650Rd BESMIGaisRas et al. 2019: 67), i.Sarnate and
~ @Sy G e&igéd inthe same period as Okhta 1.
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Fig. 2.A map showingthe location of Okhta 1~ @ S y43, 2@l /Sarnatesites (drawn by the
author)
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2. The method of dating
2.1. The general idea of the method

If there are two randomly selected assemblages of randomly broken potsherd$ragthents

of a certain ornamentit is possible to conclude abotlte most frequent ornamental imprints.
The most frequent imprints are supposed to be the most characteristic imprints of a certain
local ceramic tradition. And thus, comparing the frequency of different impribis possible

to conclude about the degreef resemblance of assemblages of potsherds and about the
degree of relatedness of the corresponding groups of people.

To estimate the degree of resemblance of tassemblages of potsherds should be done the
following procedures: 1) to estimate the degreof correlation of sets of represented
ornamental imprints, 2) to estimate thelegree of correlation of frequenciesf common
imprints (imprints represented upon potsherds belonging to each of compared assemblages), 3)
to estimate thedegree of exclusionf potential deviationerror, 4) to take a superposition of
these three parametersThe closer are certain ornamental traditiorthe higher is the
corresponding degree of resemblance.

The formula for calculating the degree of resemblance of assemblages of potsherds is the
following:
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where:

Nimp(a)G the number of imprints represented in A (first set),

Nimp(e)G the number of imprints represented in B (second set),

m ¢ the number of common imprints,

r ¢ the ratio of numbers of potsherds in the compared assemblages

The left component of théormula:

a a

allel

shows the degree of correlation of sets of ornamental imprints represented on the potsherds
of the compared assemblages.

The central component of the formula:
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showsthe degree of correlation of frequenciesf common ornamental imprints (imprints
represented upon potsherds belonging to each of compared assemblages)

And the rightcomponent of the formula:
O pdO U

shows hav close the compared assemblages of potsheadsin the quantitative aspecgnd
to what extent the possibility of deviatiderror is excluded.

For the sake of shortnesand convenience, theethod is sometimesamed the Monte Carlo
method since itis about comparing randomly selected assemblages of potsherds which in their
turn were randomly broken.Actually, there are three moments of random over here:
potsherds were randomly broken, a randoamount of potsherds was pickeap, and a
random amount ofthe picked was published. Alsbe method can be named the method of
frequencies since its main point is the comparison of frequencies of ornamental imprints.

For more details about themethod seeAkulov, Nonn@019;Akulov, Nonn®022.

2.2. An illustration of the method
[ SGQa AYFAAYS GKIFIG ¢S KI @S GKNBS [aaSvyofl 3Sa
Assemblage A:

1 |12 |3 |4 |5 |6
i ar e

Assemblage B:
1 ]2 |3 |4 |5
i ey

Assemblage C:
1 /2 |3 |4 |5 |6 |7
M\ il i

It is important to note that one potsherd can bear more than one imprint.

To single outhe basic elements of a certain ornament tf@lowing recommendations can be
offered: each potsherd has a certain set of imprints; if this set consists of homogenous/similar
elements only then the whole set is a basic element of ornamentation. If this set consists of
several groups of heterogeneowements that have no intersectionghen each of these
groups is a basic elent (for more detailsee Nonn®020).

In assemblage A there are two imprints: /// and
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/Il is represented on 6 potsherds o6 and so its frequency/percentage i1 | Yy R A
represented on 3 potsherds of 6, so its percentage is 3/6 = 0.5.

In assemblage B there are the same imprifffsand
KKK Aada NBLINBASYGSR 2y p L}0aKSNRraseneFon®2> &2
potsherds of 5so0 its percentages 2/5 = 0.4.

In assemblage C there is only one imprint 86its percentage is 1.

¢tKS NI}{GA2 2F ydzYoSNE 2F LIR2GaKSNR& 2 ®shdrdsl Yy R
2F | | yR [/, an#l the ratie af nufmbers dfpatsherdsof Band A& pkT F NndTM™
According to theaboveshown formula the degree of resemblance between A and B is the
following: (2/2 + 22)/2 * (1/1 + 0.4/0.5)/2 * € 0.88 * 0.83 + 1.52 * 0.83 + 0.35 0.9.

The degree of resemblance between A and C is thewoig:
(1/2+1)/2*1/1*€0.88*0.8%°+ 1.52 * 0.6 + 0.35 F 0.76.

And the degree of resemblance between B and C is the following:
(1/2 + 1)/2*1/1 * €0.88 * 071°+ 1.52 * 071+ 0.35 f 0.76.

2.3. Threshold values

When two assemblage®f potsherds are comparedhen appears the question of threshold
values that allow interpreting the received degree of resemblarideere aretwo different
schemes of threshold valudisat can be used.

The first scheme ia standard set of assemblagdsat canbe used as a source of threshold
values.

A standard set of assemblages is a set of assemblages of potsherds that originate from certain
undoubtedly related sites, and the values of the degree of resemblance demonstrated by such
a set of assemblagesan be used as a base for interpreting the values of the degree of
resemblance of other assemblages of potsherds. If certain assemblages of potsherds
demonstrate the same or close values of the degree of resemblance as the standard set of
assemblages, theit means that such assemblages are as close as the assemblages belonging
to the standard set.

In the case of the Ritomb Ware of the Northwa of Russia and the neighliog areas, the set
of assemblages of potsherds from the Neolithic sites of Sestard®azliv can be used as a
standard set of asseblages. Thisset of assemblage®f potsherds consists of eight
assemblages that originate from geographically very close &ts Fig3). And also althe
Neolithicsites of Sestroretkii Razlare dated tothe late/final Neolithic periodlt is possible to
state that all theseeight sites belonged to prettglose groups, and ghe values otthe degree

of resemblancalemonstrated bydifferent pairs of the Razliv sites (Tableat¢ the values of
the degree of resemblance thatn be shown by a set of prettyosely related assemblages of
potsherds.
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Sestroretskii Razliv

Saint Petersburg
Gulf of Finland
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Fig. 3.A map showingthe location of Neolithic sites of Sestroretskii RazAvtriangle means

sites with stone tools of late types, a circle means sites of the late Neolithic stage, and a square
means Mesolithic site (the upper imagesdrawn by the author, the lower image source
Gurina 1961: 415)
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R1/R2 /R4 |R5 |R7 |GR |SG |Tar
R1 0.28|0.27 | 0.22 | 0.15/0.37| 0.26 | 0.23
R2 0.51 | 0.27 | 0.3 | 0.31]| 0.27| 0.48
R4 0.47 10.37/0.26| 0.23 | 0.41
R5 0.48| 0.25| 0.22 | 0.35
R7 0.23/0.13| 0.3
GR 0.13]0.32
SG 0.3
Tar

Table 1.Values of the degree of resemblance of assemblages of potsherds of the following

sites: R1¢ Razliv 1, R2 Razliv 2, R4 Razliv 4, R§ Razliv 5, Rt Razliv 7, GR Glinyanyi
Ruchei, S@ Sosnovaya Gora, TaiTarkhovka

The values, represented in Tad, form a diapason from 0.13 to 0.51.
Theaverage of the values represented in Table 1 is 0.3.
If a certain particular value of the degree of resemblarschigher than 0.3 or close to 0.51 it
means that the compared assiblages of potsherds are prettjose.

And te second scheme is thecheme of local threshold valuedet there be three
assemblages of potsherdd, B,and G and it is known that A ahB belong to prettyclosely

related groups, then if the value of the degree of resemblance of A and C (or B and C) is higher

than that of A and B or close to that of A and B, then it means that all these ghoegs(A, B,
and Chare pretty closely related.

3. Assemblagesf potsherds from Okhtal, Sarnate

YR 43Sy G 22hA

3.1.The assemblagef potsherds from the site of Okhta

Inthe assemblage of potsherds from the site of Okhta 1 there angoigherds (k. 4).

And can be singled outafnamental imprints:

1) comb(potsherds 1, 6, 7, 8, 10, 14gF4) its frequency is 6/12 = 0.5;

2) elongated pit(potsherd 6, K. 4), its frequenck a
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6) stroke (potsherds 2, 3)d-4), its frequencyA a

7) triangle pit (potsherd 4Hg. 4), its frequenck a
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Fig. 4.The assemblage gfotsherds from thesite of Okhta 1 (imagsource¢ Gusentsova,
Sorokin2011: 441)



11
[ 1 9{ + 29etemipeP02%) o O

3.2. Theassemblage of potsherds from the site of Sarnate

On the site of Sarnatevere found many different potsherds of different types of pottery. In
the aurrent paper for estimatinglegrees of resemblance is usadet of potsherds that were
identified as samples of the tygal PitComb Ware (see Vankid®70: 121)In the assemblag

of potsherds from the site of Sarnate there are 47 potshdfas5 ¢ fig. 7). In the case of the
assemblage of potsherds from the site of Sarnate is used antceadd numbering of
potsherds in the illustrations.

Fig. 5.The assemblage of potsherds from the site of Sarnate, part 1 (image spVer&kina
1970 Table/lllustration VXXXII)



