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Abstract 

 

The technocomplex of Volosovo is supposed to be a continuation of Lyalovo technocomplex. In 

this paper degree of similarity of potteries of Volosovo and Lyalovo is estimated by Monte 

Carlo method. Have been taken two sets of potsherds of Volosovo technocomplex (Chernaya 

Gora and Volodary) and two sets of potsherds of Lyalovo technocomplex (Biserovo Ozero and 

Nikola-Perevoz). Index of correlation of Chernaya Gora and Volodary is 0.19, that of Biserovo 

Ozero and Nikola-Perevoz is 0.46, that of Chernaya Gora and Biserovo Ozero is 0.52, that of 

Chernaya Gora and Nikola-Perevoz is 0.3, that of Volodary and Biserovo Ozero is 0.24, that of 

Volodary and Nikola-Perevoz is 0.22.  Considered sites of Volosovo technocomplex are closer 

to the sites of Lyalovo technocomplex than to each other.  

 

Keywords: Volosovo technocomplex; Lyalovo technocomplex; Neolithic pottery  

 

1. Introduction  

 

 

Fig. 1. The territory of Volosovo technocomplex; 1 – Volosovo, 2 – Chernaya Gora, 3 – 

Volodary (original image source: Krainov 1987: 12) 
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The technocomplex of Volosovo existed in 3
rd

 – 2
nd

 millennia BCE in the basin of Oka and 

upper Volga (fig. 1).  

The technocomplex has been named after Volosovo village where the first site of this 

technocomplex was discovered. The technocomplex of Volosovo is usually considered to 

belong to the Chalcolithic/Aeneolithic stage, on the other hand, the technocomplex of Volosovo 

is supposed to be a continuation of Lyalovo technocomplex.  

The technocomplex of Lyalovo existed in 4
th

 millennia BCE in the interfluve of Volga and Oka 

(fig. 2). The technocomplex has been named after Lyalovo village where the first site of this 

technocomplex was discovered. 

The aim of this paper is to estimate the degree of similarity of potteries of Volosovo and 

Lyalovo technocomplexes by comparing corresponding ornamental traditions.  

Comparison of ornaments is the key point of comparison of ceramic traditions: it is hardly 

possible to conclude something about resemblance of certain ceramic technocomplexes by 

comparing compositions of pottery pastes since composition of pottery pastes can differ even 

within the same technocomplex: a certain pottery paste usually depends on local natural 

conditions while ornaments are not usually directly connected with local natural conditions, i.e.: 

ornamental traditions are rather stable items and so resemblance of two ceramic 

technocomplexes can be estimated by comparing of corresponding ornaments.  

In order to estimate the degree of resemblance of these two technocomplexes in a precise way, 

their ornaments are compared by the Monte Carlo method. 

 

 
 

Fig. 2. Approximate territory of Lyalovo technocomplex (red line) and locations of Lyalovo 

sites mentioned in the text (the map has been made after Google maps screenshot) 
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2. The method of comparison 

 

2.1. Theoretical background  

 

If there are two randomly selected sets of randomly broken potsherds it isn’t possible to restore 

entire ornaments, but it is possible to conclude about the most frequent imprints only. 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. Degree of correlation of two sets of potsherds is a 

superposition of the following indexes: 1) degree of correlation of sets of represented imprints, 

2) degree of correlation of percentages of common imprints (imprints belonging to each of 

compared sets). The closer are certain traditions of ornamentation the higher is the 

corresponding degree of correlation. As far as the method is about comparing of randomly 

selected sets of potsherds which in their turn were randomly broken, so it is named Monte Carlo 

method (see: Akulov, Nonno 2019). 

 

2.2. An illustration of the procedure of comparison 

 

Let’s imagine that we have the following sets of potsherds: A, B. 

 

Set A: 
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The total number of potsherds is 20. 

There are two imprints: /// (1) and ⁞ (2). 

 

Imprint 1: /// 18 elements: 1 – 18  

Imprint 2: ⁞    14 elements: 1 – 12, 19, 20. 

 

It should be specially noted that one potsherd can belong to more than one class at once since 

one potsherd can bear different prints.    

 

Percentage of imprint 1 is 18/20 = 0.9. 

Percentage of imprint 2 is 14/20 = 0.7. 

 

Set B: 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

/// /// ///   /// /// /// /// ⁞ /// ⁞   /// ⁞   ⁞   ⁞   ⁞   ⁞   ⁞   ⁞   

 

The total number of potsherds is 15. 

There are two imprints: /// (1) and ⁞ (2). 

 

Imprint 1: /// 9 elements: 1 – 9  

Imprint 2: ⁞  9 elements: 7 – 15  
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Percentage of imprint 1 is 9/15 = 0.6. 

Percentage of imprint 2 is the same 9/15 = 0.6. 

 

Percentage of imprint 2 is 2/10 = 0.2; 

Percentage of imprint 3 is 5/10 = 0.5.  

 

To estimate correlation degree of two sets we should do the following procedures: 1) to estimate 

correlation degree of sets of represented imprints, 2) to estimate correlation degree of 

percentages/distributions of common imprints, 3) take a superposition of two degrees of 

correlation.  

 

The formula for correlation degree 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. 

 

A ~ B 

 

The degree of correlation of imprints is 1.  

And thus the index of correlation of A and B is the following: 1*(0.6/0.9 + 0.6/0.7)/2 ≈ 0.76. 

(For more details see Akulov, Nonno 2019). 

 

3. Samples selected for comparison 

 

3.1. Samples of Volosovo technocomplex  

 

3.1.1. Potsherds of Chernaya Gora  

 

The total number of potsherds Chernaya Gora is 14 (fig. 3).  

 

There are 5 imprints: 

1) Pit (potsherds: 1, 2, 3, 4, 5, 6, fig. 3); its percentage is 6/14 ≈ 0.43. 

2) Comma shape pit (potsherds: 1, 6, fig. 3); its percentage is 2/14 ≈ 0.14. 

3) Stroke (potsherds: 2, 5, 8, 10, 11, 14, fig. 3); its percentage is 6/14 ≈ 0.43. 

4) Imprint of a comb (potsherds: 3, 9, 11, 12, 13, fig. 3); its percentage is 5/14 ≈ 0.36. 

5) Imprint of a stick with teeth (potsherd 7, fig. 3); its percentage is 1/14 ≈ 0.07. 
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Fig. 3. Potsherds from the site of Chernaya Gora (image source: Tsvetkova  1959: 117) 
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3.1.2. Potsherds of Volodary 

 

 
 

Fig. 4. Potsherds of Volodary (image source: Tsvetkova 1948: 8) 
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The total number of potsherds of Volodary is 13. 

There are 5 imprints: 

1) Pit (potsherd 11, fig. 4); its percentage is 1/13 ≈ 0.07. 

2) Imprint of a comb ( potsherds: 1, 2, 3, 4, 5, 6, 8, 10, 11, 13); its percentage is 10/13 ≈ 0.77. 

3) Imprint of a twisted rope (potsherd 9, fig. 4) its percentage is 1/13 ≈ 0.07. 

4) Stroke (potsherds 11, 12, fig. 4); its percentage is 2/13 ≈ 0.15. 

5) Circle/imprint of a tube (potsherd 12); its percentage is 1/13 ≈ 0.07. 

 

3.2. Samples of Lyalovo 

 

3.2.1. Biserovo Ozero 

 

 
 

Fig. 5. Potsherds of Biserovo Ozero (image source: Foss 1959: 30)  

The total number of potsherds of Biserovo-Ozero is 9.  
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There are 4 imprints  

1) Pit (potsherds 1 – 9, fig. 5); its percentage is 1.  

2) Comma shaped pit (potsherd 9, fig. 9) ; its percentage is 1/9 ≈ 0.11. 

3) Imprint of a comb (2, 3, 4, 5, 6, 7, 9, fig. 5); its percentage is 7/9 ≈ 0.78.  

4) Imprint of a stick with teeth (potsherd 7, fig. 5); its percentage is 1/9 ≈ 0.11. 

 

3.2.2. Nikola-Perevoz  

 

 
 

Fig. 6. Potsherds of Nikola-Perevoz (image source: Raushenbakh 1979: 53) 

 

The total number of potsherds of Nikola-Perevoz is 7 (fig. 6).  

There are 3 imprints: 

1) Pit (1, 2, 3, 4, 5, 7); its percentage is 6/7 ≈ 0.86. 

2) Triangle pit (potsherd 6); its percentage is 1/7 ≈ 0.14. 

3) Imprint of a comb (potsherds 2, 3, 6, 7); its percentage is 4/7 ≈ 0.57.  

 

4. Comparison 

 

4.1. Comparison sets of potsherds of the same traditions   

 

In order to get local thresholds, first of all, I am going to compare sets of potsherds belonging to 

the same traditions. 
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4.1.1. Comparison of Chernaya Gora and Volodary (Volosovo pottery)  

 

There are 3 common imprints: pit, an imprint of a comb, stroke.  

 

Index of correlation of Chernaya Gora and Volodary is the following: 

 

(3/5 + 3/5)/2*(0.07/0.43 + 0.36/0.77 + 0.15/043)/3 ≈ 0.19.  

 

4.1.2. Comparison of Biserovo Ozero and Nikola-Perevoz (Lyalovo pottery) 

 

There are 2 common imprints: pit and imprint of a comb.  

 

Index of correlation of Biserovo Ozero and Nikola-Perevoz is the following:  

(2/4 + 2/3)/2*(0.86/1 + 0.57/0.78)/2 ≈ 0.58*(0.86 + 0.73)/2 ≈ 0.46.  

 

4.2. Comparison of potsherds of Volosovo and Lyalovo  

 

4.2.1. Chernaya Gora and Biserovo Ozero 

 

There are 4 common imprints: pit, comma shape pit, imprint of a comb, imprint of a stick with 

teeth.  

 

Index of correlation of Chernaya Gora and Biserovo Ozero is the following:  

(4/5 + 4/4)/2*(0.43/1 + 0.11/0.14 + 0.36/0.78 + 0.07/0.11)/4 ≈ 0.52.  

 

4.2.2. Chernaya Gora and Nikola-Perevoz 

 

There are 2 common imprints: pit and imprint of a comb 

 

Index of correlation of Chernaya Gora and Nikola-Perevoz is the following: 

(2/5 + 2/3)/2*(0.43/086 + 0.36/057)/2 ≈ 0.3.  

 

4.2.3. Volodary and Bizerovo Ozero 

 

There are 2 common imprints: pit and imprint of a comb. 

 

Index of correlation of Volodary and Biserovo Ozero is the following: 

(2/5 + 2/4)/2 * (0.07/1 + 0.77/078)/2 ≈ 0.24  

 

4.2.4. Volodary and Nikola-Perevoz  

 

There are 2common imprints: pit and imprint of a comb. 

 

Index of correlation of Volodary and Nikola-Perevoz is the following: 

(2/5 + 2/3)/2 * (0.07/0.86 + 0.57/0.77)/2 ≈ 0.22.  

 

5. Conclusion 

 

The degree of correlation of Chernaya Gora and Biserovo Ozero means that these two sites 

belong not only to the same ceramic traditions but to the same local group since sites that 
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demonstrate the degree of correlation of 0.52 and higher are supposed to belong to the same 

local group (see Akulov 2019: 29 – 30)  

 

Also it is noteworthy that the degrees of correlation of Chernaya Gora and Nikola-Perevoz (03), 

of Volodary and Biserovo Ozero (0.24), of Volodary and Nikola-Perevoz (0.22) are higher than 

that of Chernaya Gora and Volodary (0.19).  

 

Considered sites of Volosovo technocomplex are closer to the sites of Lyalovo technocomplex 

than to each other. It is possible to say that Lyalovo and Volosovo technocomplexes are rather 

artificial items.   

 

References  

 

Akulov A. 2019. Comparison ornaments of the Pit-Comb Ware from some Neolithic sites of the 

Southern part of Karelian Isthmus by Monte Carlo method. CAES, Vol. 5, N. 1; pp.: 2 – 32  

 

Akulov A., Nonno T. 2019. Comparison ornaments of pottery by Monte Carlo method. CAES, 

Vol. 5, № 1; pp.: 33 – 38  

 

Foss M. E. 1959. Neolitichskaya stoyanka Biserovo Ozero (Neolithic site Biserovo Ozero) 

KSIIMK (Brief Communications on Papers and Field Research from the Institute for the History 

of Material Culture) 75; pp.: 26 – 39  

 

Krainov D. A. 1987. Volosovskaya kul’tura (The Volosovo culture) in Bader O. N., Krainov D. 

A, Kosarev M. F. Epokha bronzy lesnoi polosy SSSR (The aeneolithic epoch of the forest area of 

USSR). Nauka, Moscow; pp.: 10 – 28   

 

Raushenbakh V. M. 1979. Novoe mestonakhozhdenie Lyalovskoi kul’tury (New site of Lyalovo 

culture). KSIA (Brief Communications of the Institute of Archaeology) 157; pp.: 52 – 57 

 

Tsvetkova I. K. 1959. Stoyanka Chernaya Gora (The site of Chernaya Gora). KSIIMK (Brief 

Communications on Papers and Field Research from the Institute for the History of Material 

Culture) 75; pp.: 114 – 122  

 

Tsvetkova I. K. 1948. Stoyanka Volodary (Po materialam raskopok 1946 g.) (The site of 

Volodary (based on the material of excavations of 1946)) KSIIMK (Brief Communications on 

Papers and Field Research from the Institute for the History of Material Culture) 20; pp.: 3 – 14  

 

 

 


