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Abstract 

The site of Hepojarvi is the first excavated Neolithic settlement in the south of the Karelian 
Isthmus, in the immediate vicinity of Saint Petersburg. The pottery of the site has been 
subdivided into three types: Sperrings pottery, Comb-Pit Ware of the developed stage of the 
Neolithic period, and the late Neolithic pottery. The site was supposed to be a settlement of 
repeated settling. In order to clarify: whether population shifts really took place on the site in 
this paper three subgroups of pottery are compared by the method of Monte Carlo. Within the 
pottery of Hepojarvi can be distinguished three subgroups, but they are separated from each 
other no further than collections of pottery of related local groups. The tradition of pottery 
was maintained and it is possible to say that there were no population shifts on the settlement 
during the Neolithic period.   
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1. Introduction to the problem  

The site of Hepojarvi is located upon the northern coast of Hepojarvi lake (fig. 1 – 3).  
 
The settlement was located on a rather narrow peninsula (fig. 3). The width of the peninsula 
varies from 7 to 40 m. The length of the peninsula is about 250 m. In the northern part of the 
peninsula, the terrace almost steeply goes down to the water, and from the southern and 
eastern sides gradually lowering it passes into a marshy lowland. The settlement was located 
on the flattest part of the terrace, about 100 m. from the tip of the cape at its northern edge 
(Vereschagina 2003, 140).  
 
In the period when the settlement existed in 4480 ± 80 BCE – 2020 ± 70 BCE (Vereschagina 
2003: 149)  (5314 cal BC – 2342 cal BC) the sea level was 5 to 7 meters higher than the present 
day (Mettinen 2004: 100), and therefore I suppose it’s possible to state that the level of water 
in the lake also was higher than the present and so the peninsula was an island.  
 
And thus, it is possible to say that the place was an ideal location for establishing a settlement 
in this area, as the insular landscape protected the inhabitants from different outside threats.  
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Fig. 1. The location of Hepojarvi lake  
 

 
 
Fig. 2. The location of the Hepojarvi site is marked by the black dot  
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Fig. 3. Location of the site on the peninsula (image source – Vereschagina 2003: 141) 
 
The site of Hepojarvi is the first excavated Neolithic settlement in the south of the Karelian 
Isthmus, in the immediate vicinity of Saint Petersburg. 
 
On the site of Hepojarvi have been found 940 fragments of pottery (Vereschagina 2003: 146). 
 

 

Fig. 4. The collection of fragments of the so-called Sperrings pottery (image source: 
Vereschagina 2003: 147) 
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Fig. 5. The collection of fragments of the Comb-Pit Ware of the developed Neolithic stage from 
the site of Hepojarvi (image source: Vereschagina 2003: 147, 148) 
 
An interesting point is that on the settlement was found the so-called Sperrings pottery (fig. 4) 
that was found upon Neolithic sites in Karelia, but had never been found in the southern part 
of Karelian Isthmus until the excavation of the site of Hepojarvi.  
 
In Western archaeology, Sperrings pottery is now considered just as an early stage of the Pit-
Comb Ware, and the term Sperrings itself is often viewed as outdated. In Russian archaeology 
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Sperrings pottery is still traditionally considered as a separated type of pottery preceding the 
actual Pit-Comb Ware. 
 
Also at the site of Hepojarvi has been found Comb-Pit Ware of the developed stage of the 
Neolithic period (fig. 5). It is interesting to note that fragments of the so-called Sperrings 
pottery have been found in the same layers as fragments of Comb-Pit Ware of the developed 
Neolithic stage (Vereschagina 2003: 142 – 144), while usually Sperrings and Pit-Comb ware are 
considered as separated stages of pottery.  Comb-Pit Ware is just a local variation of the Pit-
Comb ware.  
 
Also at the site of Hepojarvi have been found some pottery that often has no ornamentation at 
all (fig. 6) and is of very poor quality (Vereschagina 2003: 148). 
 

 
 
Fig. 6. The collection of late Comb-Pit Ware pottery from the site of Hepojarvi (image source   
 
Vereschagina suggested that the site of Hepojarvi was a settlement of repeated settling, took 
place population shifts (Vereschagina 2003: 149).  
From my point of view, there were no population shifts since the tradition of pottery was 
generally maintained.  
In order to clarify this question, I apply the method of Monte Carlo (see Akulov, Nonno 2019) 
to the three types of pottery of the site.  
 
2. The method 
 
If there are two randomly selected collections of randomly broken potsherds it is possible to 
conclude about the most frequent imprints. The most frequent imprints are supposed to be 
the most characteristic imprints of a certain ceramic tradition. And thus, comparing the 
frequency of different imprints it is possible to conclude about the proximity of ornamental 
traditions of pottery and then about the proximity of corresponding technocomplexes. To 
estimate the degree of proximity of two collections of potsherds should be done the following 
procedures: 1) to estimate the degree of correlation of sets of represented imprints, 2) to 
estimate the degree of correlation of percentages of common imprints (imprints represented 
upon potsherds belonging to each of compared collections), 3) to take a superposition of two 
degrees of correlation. The closer are certain ornamental traditions the higher is the 
corresponding degree of proximity. The method is conventionally named the Monte Carlo 
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method since it is about comparing randomly selected collections of potsherds which in their 
turn were randomly broken. 
 
The formula for the degree of correlation of two sets is the following: 
 

 

 
 

 

       
 

 

       
  

 

 

 

 

       
          

 

      
          

 

   

       
          

 

      
          

  

  

 
where:  
Nimp(A) – the number of imprints represented in A (first set),  
Nimp(B) – the number of imprints represented in B (second set), 
m – the number of common imprints. 
 
For more details about the method see: Akulov, Nonno 2019. 
 
3. Comparing 

3.1. Comparing the collection of Sperrings and the Comb-Pit Ware of the developed stage 
 
There are 12 potsherds in the collection of Sperrings pottery (fig. 4).  
 
And can be singled out 4 imprints: 
 

1) stroke (1,2, 3,4, 5, 6, 7 of fig. 4) its percentage is 7/12 ≈ 0.58; 
2) pit (1, 7, 11 of fig. 4) its percentage is 3/12 = 0.25; 
3) comb (8, 9, 10 of fig. 4) its percentage is 3/12 = 0.25; 
4) rope (fragments 11, 12 of fig. 4) its percentage 2/12 ≈  0.16.  

 
There are 25 potsherds in the collection of the Comb-Pit Ware of the developed stage (fig. 5). 
 
And can be singled out 7 imprints:  
 

1) pit (samples 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 17, 19, 21 of fig. 5); its percentage 14/24 ≈ 
0.56; 

2) triangle pit (samples 13, 16, fig. 5); its percentage is 2/25 = 0.08; 
3) an imprint of a comb (samples 1, 2, 3, 6, 7, 9, 12, 17, 18, 19, 21, 22, 23, 24, 25 of fig. 5) 

its percentage 15/25 = 0.6; 
4) stroke  (samples 4, 5, 8, 11, 21 fig. 5) its percentage 5/25 = 0.2; 
5) imprint of a rope (sample 15, fig. 5), its percentage 1/25 = 0.04; 
6) imprint of a stick with teeth (sample 14, fig. 5) its percentage 1/25 = 0.04; 
7) circle (fragment 20, fig. 5) its percentage 1/24 = 0.04. 

 
There are 4 common imprints: pit, stroke, comb, and rope. 
 
Thus, the degree of proximity is the following: 
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(4/4 + 4/7)/2*(0.25/0.56 + 0.2/0.58 + 0.25/0.6 + 0.04/0.16)/4 ≈ 0.78 * (0.44 + 0.34 + 0.41 + 
0.25)/4 = 0.36*0.78 ≈ 0.28 
 
In the current case the potential error is about 4 – 5 % since the ratio of numbers of elements 
of two compared collection is 0.5 (see Nonno 2019).  
 
3.2. Comparing the collection of Comb-Pit Ware of the developed stage with the collection of 
late pottery  
 
There are 6 fragments in the collection of late pottery (fig. 6). 
 
And can be singled out 2 imprints: 
 

1) stroke (fragments 2, 5 fig. 6), its percentage is 2/6 ≈ 0.33; 
2) imprint of a comb (fragments 1, 6, fig. 6) its percentage is 2/6 ≈ 0.33. 

 
There are two common imprints: stroke and an imprint of a comb. 
 
And thus, the degree of proximity between the collection of the Comb-Pit Ware of developed 
stage and late pottery is the following: 
 
(2/2 + 2/7)/2 * (0.2/0.33 + 0.33/0.6)/2 ≈ 0.64 * (0.6 + 0.55)/2 ≈ 0.37  
 
In the current case the potential error is about 20% (Nonno 2019). 
  
4. Conclusion 
 
The collection of Sperrings pottery and the Comb-Pit Ware of the developed stage 
demonstrate the following degree of proximity: 0.28, the potential error is 4 – 5 %. This value is 
the same as that of Razliv 4 and Razliv 5, or almost the same as that of Razliv 4 and Glinyanyi 
Ruchei that is 0.29 (Akulov 2019: 29). The sites of Razliv are very close geographically and 
evidently belonged to closely related groups of people so values of degree of proximity 
received for different pairs of Razliv sites are used here as a standard set of values which can 
be demonstrated by undoubtedly related collections of potsherds. 0.28 is within the range of 
possible values received for collections belonging to close local groups, and also this value is 
pretty widely represented among the values received for sites of Razliv: 32% of pairs 
demonstrate the value of 0.28 or about it (Akulov 2019: 29). However, the received value is 
lower than the average value of the degree of proximity for the collections of potsherds from 
Razliv that is 0.34 (Akulov 2019: 29).  
 
The Comb-Pit Ware of the developed stage and the collection of late pottery demonstrate the 
following degree of proximity: 0.37 and the potential error is about 20 %. This value is the 
same as for instance that of Razliv 1 and Razliv 4 or that of Razliv 2 and Sosnovaya Gora (see 
Akulov 2019: 29), also the received value is higher than the above mentioned average value.  
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Within the pottery of Hepojarvi indeed can be distinguished three subgroups, and it is 
noteworthy that the Comb-Pit Ware of the developed stage is closer to the late pottery than to 
Sperrings, but they are separated from each other no further than collections of pottery of 
related local groups. The tradition of pottery was maintained and, thus, it isn’t possible to say 
that the site of Hepojarvi is a settlement of repeated settling, i.e.: there were no population 
shifts on the settlement during the Neolithic period.   
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