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Technical and Morphological Model 
of Chalcolithic Chopping Tools of the Russian-Karelian Type 

from Karelia and the Upper Volga Region*

This article addresses chopping tools (axes and adzes) from the Chalcolithic peatbog sites at Sakhtysh, Karelia, 
associated with the Volosovo culture. This group was fi rst separated on the basis of technological and typological 
criteria, and their connection with the Volosovo component of these culturally and temporally heterogeneous sites 
was later verifi ed with a detailed spatial analysis. The main traits of the Volosovo tools match those of the Russian-
Karelian type, found in Russian Karelia at Chalcolithic sites with asbestos and porous ware. The analysis of the blanks 
suggests that their production followed a certain technological and typological model. The basic type of tool had a 
trapezoid or triangular cross-section, which was formed at the knapping stage and could then have been transformed 
into a semi-oval. Knapping was done with the punch technique, also evidenced by axes with a tetrahedral cross-
section, widespread in the Neolithic of Northern, Central, and Eastern Europe. The Volosovo chopping tools at the 
sites with asbestos ware in the Upper Volga region and Karelia follow the same single technological tradition. Its 
distribution area cannot be delimited as of yet, but it could have extended beyond that of the axes with a tetrahedral 
cross-section.
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Introduction

This study presents the results of the technical and 
typological analysis of chopping tools from the widely 
known settlements of the Sakhtysh archaeological 
microregion in Teykovsky District of the Ivanovo Region 
(Fig. 1). The analyzed objects belong to the Chalcolithic 
(Volosovo) component of these sites, which has been 
established on the basis of technical and typological 

criteria and the analysis of their stratigraphic and 
planigraphic position in the cultural layer. These objects 
were made following a specifi c technological tradition, 
previously known only from materials originating from 
the settlements with asbestos and porous ware on the 
territory of present-day Karelia, generally synchronous 
with the Volosovo sites. In Russian archaeological 
literature, the objects of this tradition are designated as 
tools of the Russian-Karelian type.

This article introduces the concept of the technical 
and morphological model of stone chopping tools. One 
such model is the Russian-Karelian; this designation was 
proposed in accordance with the name of the type of the 
tools, which has become established in the literature. The 
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presence of this model on the territory 
of Karelia, as well as in the Upper 
and Middle Volga region, makes it 
possible to argue that its distribution 
and role in the set of tools of several 
cultures in the forest zone of Russia 
are comparable to the role of the model 
of tetrahedral axes in the Neolithic of 
Northern and Central Europe.

In the process of this study, we 
reviewed the materials from the sites 
of Sakhtysh I, II, IIa, and VIII, which 
have been studied by a number of 
scholars especially D.A. Krainov, 
E.L. Kostyleva, and M.G. Zhilin (see 
(Kostyleva, Utkin, 2010)). The objects 
from the collections of the Ivanovo State University 
were analyzed in detail. The materials from the Ivanovo 
Museum of Local History were also considered but 
we did not have an opportunity to describe them in the 
same detail. Some objects have been identifi ed from the 
descriptions and fi eld journals, but they were not taken 
into account in the quantitative analysis of features of the 
objects in question.

Russian-Karelian type of tools in Karelia 
and beyond: Historiography

Tools of the Russian-Karelian (or Eastern Karelian 
according to the Finnish tradition) type drew the 
attention of Finnish scholars in the second half of 
the 19th century. The Finnish experts located their 
production center as being on the western shore 
of Lake Onega and established that some objects 
were transported from there to very remote regions 
(Äyräpäa, 1944; Heikkurinen, 1980: 5–7; Nordquist, 
Seitsonen, 2008; Tarasov, Kriiska, Kirs, 2010). Russian 
archaeologists were aware of the research of their 
Finnish colleagues, but the interpretation of the Finnish 
scholars did not become universally accepted in Russia 
(Bryusov, 1940: 227; 1947; 1952: 104–106; Voss, 1952: 
196; Clark, 1952; Filatova, 1971; Gurina, 1974).

In the 1980–1990s, A.M. Zhulnikov investigated a 
number of Chalcolithic sites with asbestos and porous 
ware (1999). It was established that the tools of the 
Russian-Karelian type were typically found at the sites 
with such pottery and were absent from the archaeological 

sites with unmixed assemblages of other cultures 
(Tarasov, 2008). The mapping of such fi nds was fi rst done 
by A. Äyräpää in the middle of the 20th century (1944). 
This work was resumed in 2008, when archaeological 
collections from Estonia (Tarasov, Kriiska, Kirs, 2010) 
were analyzed, and continued in 2009 in Latvia (Kriiska, 
Tarasov, 2011). Collections from a number of museums in 
Northwestern and Central Russia have also been studied. 
By now, 3466 objects have been considered, including 
tools, their fragments, and blanks. The majority of the 
blanks came from the lower reaches of the Shuya River. 
Some of the objects were found within the basin of Lake 
Onega, but not further.

The material of the tools of the Russian-Karelian type 
was identifi ed in the second decade of the 20th century 
by the Finnish geologist E. Mäkinen, who established 
that the tools were made of weakly metamorphosed tuff 
(metatuff) from the northwestern coast of Lake Onega 
(see (Äyräpää, 1944)). This material was not quite 
correctly designated in the archaeological literature as 
“green Olonets slate” (Tallgren, 1922: 67; Äyräpää, 
1944; Heikkurinen, 1980: 5). The petrographic studies 
were resumed in 2009. An analysis of a series of fi nds 
from Estonia has shown that most of them were made 
of metatuff, absent in this territory and similar to the 
material of the samples from the western shore of Lake 
Onega (Tarasov, Kriiska, Kirs, 2010).

There are no studies with a detailed technical and 
typological analysis of the chopping tools of the Volosovo 
culture; only a brief description can be found in general 
studies or publications of the materials from individual 
sites. There are some references to chisels and adzes 

Fig. 1. Location of the Sakhtysh sites and 
lithic workshop sites of the Chalcolithic 
on the western shore of Lake Onega 
(Kostyleva, Utkin, 2010) (Roman numerals 

denote the sites of Sakhtysh I–XIV).
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with a high, convex, or “humped” dorsal surface and 
semi-oval cross section, which have been sometimes 
referred to as chisels of the “Volosovo” type, as well as 
fl uted chisels with “wide” or “narrow” grooves, chisels 
with or without grooves with triangular, sub-oval, or 
trapezoid cross-sections, “chisels with a humped dorsal 
surface”, lenticular or trapezoid adzes in cross-section, 
etc. (Tsvetkova, 1948: 10; 1953: 28; 1970: 136; Bryusov, 
1952: 76; Nikitin, 1991: 31; 1996: 136–137, 142; Zhilin 
et al., 2002: 55–56; Korolev, Stavitsky, 2006: 65–66, 69; 
and others). Some studies, specifi cally focusing on the 
Volosovo culture, contain only several remarks about 
the stone tools for woodworking (Krainov, 1987: 18; 
Tretyakov, 1990: 36, 50).

Tools of the Russian-Karelian type that have been 
found outside Karelia were mainly interpreted as the 
evidence of exchange (Ailio, 1922: 24; Clark, 1952; 
Filatova, 1971; Gurina, 1974: 15; Tarasov, 2008). 
In agreement with the Finnish scholars of the early 
20th century, the authors noted that such tools were 
produced not only of metatuff in other territories. These 
facts were regarded as evidence for imitation of Karelian 
imported objects, leading to the conclusion that the 
emergence of this type could have been associated with 
a much larger territory (Ailio, 1922: 24; Tallgren, 1922: 
124; Äyräpää, 1944: 66–68; Heikkurinen, 1980: 64–67). 
Thus, the presence of such tools, which were not made 
of metatuff, was observed in the collection of merchant 
V.I. Zausailov from the Middle Volga region, bought 
by A.M. Talgren for the Finnish National Board of 
Antiquities (Tallgren, 1916; Heikkurinen, 1980: 28–29).

A.Y. Bryusov, who introduced the term “Russian-
Karelian type” of lithic objects and described the “chisels 
of the Volosovo type”, surprisingly did not pay attention 
to the considerable similarity between them (1952). 
Other scholars who studied the Volosovo artifacts, but 
did not work with the Karelian materials, also treated the 
Volosovo tools without any connection to the chopping 
tools of the Russian-Karelian type (Tsvetkova, 1948, 
1953, 1970; Krainov, 1987; Tretyakov, 1990: 36, 50).

In the Russian literature, the possible association 
of the Russian-Karelian type not only with objects 
from Karelian “slate”, was proposed by V.F. Filatova 
(1971), who noted the presence of fl int tools with typical 
morphology of the Russian-Karelian type in Central 
Russia. Filatova associated this type of tools with the sites 
of pit-comb pottery, and considered the population who 
left them to be migrant, coming to the conclusion that this 
type of stone tools was brought to the territory of Karelia 
in a fully formed state by migrants from the Volga-Oka 
interfl uve. This conclusion seemed quite reasonable at 
the time, when unmixed assemblages with asbestos ware 
had not yet been investigated. Currently, the cultural and 
chronological attribution of this type of antiquities needs 
to be revised.

Technical and morphological models 
for producing chopping tools by knapping

The main feature of the chopping tools of the Russian-
Karelian type is their cross-section in the form of a 
trapezoid or semi-oval. In the course of study of them, 
it seems that this morphological feature originated from 
the use of a certain technique, and the type as a static 
morphological phenomenon is based on a very specifi c 
technological tradition.

In the Neolithic and Early Metal Age, stone axes and 
adzes usually underwent abrasive processing (Semenov, 
1968: 75–80). However, an attempt to create an object 
from a more or less large piece of stone only with the 
help of grinding would entail enormous efforts and time 
in the Stone Age. Knapping was much more effective, 
and thus abrasive treatment was applied at the fi nal stage 
of production. Two main technological approaches that 
made it possible to ensure a specifi c shape even at the 
stage of knapping can be identifi ed among the variety 
of methods used for producing stone axes. Their use 
directly affects the morphology of the fi nished products, 
especially the shape of their cross-section. These 
technological models can be designated as technological 
and morphological, which emphasizes the relationship 
between processing techniques and resulting shapes 
of the objects. The model makes it possible to make a 
blank of a tool with chopping functions. This blank may 
have different forms of the working edge and result 
in a variety of fi nished products such as axes, adzes, 
including fluted varieties, and chisels. At the same 
time, it also preserves a variability of proportions, as 
well as specifi c features of butt form and frontal shape 
of the tool.

The fi rst of these models is based on the bifacial 
technology. Bifaces have two knapping surfaces, 
which form a sharp acute rib at the junction (Inizian 
et al., 1999: 44–49; Andrefsky, 1998: 172), and a cross-
section of lenticular form. During their processing, 
fl akes were alternately removed from both knapping 
surfaces in the direction from the edges towards the 
center. Negative scars of spalls removed from the 
opposite edges occur along the central axis of the 
object. This model was very common. It seems that 
bifacial techniques for producing chopping tools 
emerged independently in different parts of the world, 
since this is the most natural and simple way of creating 
the form of stone axes and adzes.

The second model was typical for axes with tetrahedral 
cross-section, which originally appeared in the Funnel-
beaker culture in Southern Scandinavia and Central 
Europe (Hansen, Madsen, 1983; Madsen, 1984; Stafford, 
1999: 30, 49; Olausson, 2000: 125; Apel, 2001: 153; 
Sundström, Apel, 1998; Sundström, 2003: 143; see also 
more references in these studies). The carriers of the 
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Corded Ware culture and the Battle Axe culture, which 
later spread over signifi cant territories of Central and 
Northern Europe, partially adopted the types of inventory 
that had been typical for these areas, and the corresponding 
traditions including the technique of producing fl int axes 
(Malmer, 1962: 150–246, 339–528; Edenmo, 2008: 22). 
Together with the Fatyanovo culture, axes with tetrahedral 
cross-section also appeared on the territory of present-day 
Russia (Krainov, 1972: 62).

This technique is distinguished by removals made 
by striking with an intermediate tool (punch technique), 
and a specifi c processing method of using the lateral 
wall of the negative scar of the percussion bulb from 
the previous spall as a platform for removing a new 
fl ake from the adjacent knapping surface. Two adjacent 
surfaces could have been located strictly perpendicular 
or even at a blunt angle to each other, but the fl aking 
angle of the resulting spalls turns out to be signifi cantly 
smaller. This method makes it possible produce a right 
angle between the faces of the product, which results in 
an object rectangular in cross-section (Fig. 2, 1). The 
platforms of fl akes, often wide, acquire a number of 
markedly concave facets with slanting interfacial ribs, 
which separate them (Fig. 2, 2, 3). The most reliable 
indicator for the use of an intermediate tool is the 
concave platform located on the lateral surface of the 
wide facet that remained from the previous fl ake removal 

near the interfacial rib. Any other percussion instrument 
would have inevitably hit the rib instead of the platform 
(Pelegrin, 2004: 68).

The production technique of the tools of the Russian-
Karelian type (Tarasov, 2003; Tarasov, Stafeev, 2014) 
can be defined as intermediate between bifacial and 
tetrahedral. As in the bifacial model, the edges of the 
blank are joined to each other at an acute angle. However, 
instead of two concave surfaces, they have three or four 
relatively fl at facets. If there are three facets, the object 
is triangular in cross-section, and all adjacent facets 
join together at an acute angle, albeit less acute than in 
bifaces. More often, however, there are four facets, one 
of which (dorsal) is narrower than the opposite (ventral) 
facet, while the other two (lateral) facets, opposite to each 
other, have the same width. The lateral facets join with the 
ventral facet at an acute angle, and join with the dorsal 
facet at an obtuse angle, thus the form of the object’s 
cross-section becomes trapezoid (Fig. 2, 4–6). Blanks 
and fl akes often show signs of using the punch technique 
(Fig. 2, 2–5). The knapping sequence is reconstructed as 
a stage process (Tarasov, Stafeev, 2014).

Tools of the Russian-Karelian type were subjected to 
very high-quality abrasive processing, which was usually 
done on at least 2/3 of the entire surface of the product. 
Very often fi ne polishing (a smooth mirror-like surface) 
covers a wide area (Tarasov, 2008). Another feature is 

Fig. 2. Production technique of tools of the Russian-
Karelian type.

1 – the punch technique; 2 – experimental fl ake; 3 – fl ake 
from the site of Fofanovo XIII; 4 – experimental blank; 
5 – blank from the site of Fofanovo XIII; 6 – polyhedral 

grinding.
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polyhedral grinding, when the main facets of the objects 
consist of a certain number of narrow longitudinal facets, 
usually extending along its entire length (Fig. 2, 6).

Most often, the fi nished tools are trapezoid and in 
some cases triangular (in the butt part) in cross-section. 
Fluted adzes typically have a cross-section in the form of a 
semi-oval, which results from smoothening the ribs on the 
dorsal surface at the stage of polishing. In rare cases, the 
cross-section is in the form of a parallelogram. Along with 
tools made according to the Russian-Karelian technique, 
bifacial objects with one surface more convex than the 
other have been found in assemblages with the asbestos 
ware in Karelia. We have proposed to call such objects 
offset bifaces (Tarasov, 2003).

Tools from the Volosovo assemblages 
at the Sakhtysh sites

The Sakhtysh sites do not represent unmixed assemblages. 
In addition to the Volosovo materials, they contain 
Mesolithic materials (the Butovo culture), Early and 
Middle Neolithic materials (the Upper Volga and Lyalovo 
cultures), as well as Bronze Age and Early Iron Age 
materials. Different layers are detected lithologically, 
but are not separated by sterile interlayers. Moreover, 
they show damage related to economic and construction 
activities. A signifi cant amount of materials are mixed, 
and it is diffi cult to make cultural attribution only from 
the context of each particular fi nding (Kostyleva, Utkin, 
2010: 10–11).

When inspecting the collections, we selected objects 
with the signs of the Russian-Karelian model. First, 
these were the tools of the Russian-Karelian type proper, 
which traditionally included the objects made of gray-
green rock. Secondly, we selected objects made of local 
materials from the territory of the Upper Volga region 
(fl int and cherty limestone), produced in accordance with 
this model. After that, we checked their stratigraphic and 
planigraphic positions.

Karelian import. We determined 17 undeniable 
tools of the Russian-Karelian type, made of raw material 
that visually corresponds to metatuff from the territory of 
Karelia (Fig. 3, 6, 8, 9). Six more objects were identifi ed 
while viewing collection inventories on the basis of 
drawings and descriptions, and in this case there was 
the possibility of erroneous attribution. Seven objects 
resemble objects of the Russian-Karelian type, but have 
some signifi cant deviations from its standard parameters. 
They include two blanks, as well as tools identifi ed by 
inventory records. These tools show traces of wear, 
repair, and reshaping into tools with other functions, 
which indicates their use for production operations. 
Two objects can be interpreted as Russian-Karelian 
blanks of the fi rst processing stage; they are made of 

boulders, the material of which visually resembles 
Karelian rocks. However, since the most typical signs 
of using this technology are missing (they manifest 
themselves at later stages of processing), there is no 
reason to claim that the objects really belong to the type 
under consideration. All data indicate that the series 
of tools described was imported from the territory of 
Karelia. The technological context of their use, but not 
production, appears at the Sakhtysh sites.

Tools and blanks made of local materials in 
accordance with the Russian-Karelian model. 154 
objects have been identifi ed. Most of them are fi nished 
tools (92 objects). There are significantly less blanks 
(40 objects), which can be expected for the assemblages 
from habitation settlements as opposed to workshop sites. 
There are some blanks (20 objects) made of broken tools 
and cases of secondary use with complete change in the 
original function (knife (?), core). Spalls from polished 
tools have also been found. 

Tools .  Detailed description of technical and 
morphological features was made for 87 tools, most of 
which are fragmented. Fluted adzes prevail (Fig. 3, 1, 3). 
There are many convex adzes with blades formed in 
the same manner as in fl uted adzes by beveling from 
the broader ventral surface towards the narrower dorsal 
surface (and not vice versa, as is the case with adzes, 
chisels, and axes), but with an unpolished longitudinal 
groove (Fig. 3, 2). There are rare occurrences of ordinary 
straight adzes and chisels. Owing to the predominance 
of fluted varieties, the most common cross-section 
is semi-oval.

Almost all objects that allow for estimating the size 
of the surface subjected to abrasive treatment (63 objects 
in total) have been completely polished. Most of them 
show very fi ne polishing (burnishing); the presence of 
polyhedral grinding has also been observed.

The comparison of metric features (Fig. 4) shows that 
the samples from the assemblages of the Sakhtysh sites 
and the fi nds of the Russian-Karelian type from Karelia 
are almost identical according to the ratio of width to 
thickness (about 1.5). This ratio is one of the stable 
signs of the Russian-Karelian type. Certain differences 
have been noted in the ratio of length to width (the 
Sakhtysh tools are narrower), which is probably 
related to the plastic properties of the Upper Volga raw 
materials.

Blanks (Fig. 3, 4, 5) have all been treated by 
knapping. The majority (32 objects) correspond to the 
Russian-Karelian model. One object was identifi ed as 
an offset biface. Another object (a fragment of a butt) 
corresponds to the production technique of tetrahedral 
axes. Most likely, this was a random deviation from the 
general standard. Most of the blanks can be attributed 
to the later stages of processing. Their absolute 
predominance among the blanks from habitation 
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assemblages is also typical of the synchronous Karelian 
settlements (Tarasov, 2003, 2008).

Blanks made of tools. In addition to incomplete forms, 
these objects have areas that were polished before the 
fragment of the tool was reshaped (Fig. 3, 7).

Stratigraphic and planigraphic analysis. The 
analysis made by E.L. Kostyleva has been described in 
detail (Tarasov, Kostyleva, 2015), thus it is suffi cient 
to provide only a brief summary of the results. The 
objects with signs of the Russian-Karelian technical and 
morphological model at all four sites predominantly 
originate from the Volosovo horizon of the cultural layer, 
and their connection with the objects associated with 
this horizon (dwellings, sanctuaries, burial grounds) can 
be detected. This indicates that these objects must have 
belonged to the Volosovo culture.

Discussion

A signifi cant part of the chopping tools and blanks from 
the Sakhtysh sites shows a great similarity to the tools of 
the Russian-Karelian type from the territory of Karelia 
both at the level of production technique and at the level 
of morphology of the fi nished objects. The analysis of the 
planigraphic and stratigraphic position makes it possible 
to associate them with the Volosovo assemblages, 
which are dated within ca 4800–3800 BP (ca 3550–
2300 cal BC) at the Sakhtysh sites (for more details 
see (Kostyleva, Utkin, 2010: 248–250)). The artifacts 
made according to the Russian-Karelian model should 
be dated to the same chronological period. The imported 
tools made of metatuff are more likely associated with 
late Volosovo contexts (starting from ca 4100 BP or 

Fig. 3. Chopping tools from the assemblages of the Sakhtysh sites.
1 – fl uted adze (Sakhtysh II); 2 – convex adze (Sakhtysh II); 3, 6 – fl uted adzes (Sakhtysh 
VIII); 4 – blank of a fl uted adze (Sakhtysh IIa); 5 – blank of a chopping tool (Sakhtysh II); 
7 – blank made of a tool (Sakhtysh II); 8 – adze (Sakhtysh VIII); 9 – adze (Sakhtysh II).

1, 5 – fl int; 2–4, 7 – cherty limestone; 6, 8, 9 – metatuff.
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2800 cal BC) (Tarasov, Kostyleva, 2015). The earliest 
date for the assemblages containing the asbestos ware in 
Karelia is 4693 ± 35 BP (ca 3500 cal BC) (Zhulnikov, 
Tarasov, Kriiska, 2012); the latest date is 3150 ± 100 BP 
(ca 1400 cal BC) (Zhulnikov, 1999: 77). Accordingly, 
the industries of the tools of the Russian-Karelian type 
in Karelia and of the chopping tools in the Upper Volga 
region were synchronous for a long time. The level of 
their similarity makes it possible to consider them as 
varieties of a single tradition. This conclusion can likely 
be extended to the entire Volosovo industry of chopping 
tools. For a fi nal conclusion, it is necessary to analyze 
the materials from other settlements. However, the use 
of the typologically signifi cant features of the Russian-
Karelian type for describing the Volosovo chopping 
tools from the sites that were left out of the scope of 
the present study (see the section on historiography) 
makes it possible to state that this tradition was 
typical of a signifi cant part of the area of the Volosovo 
culture.

We may speak of a very large territory where not 
only exchange, but also production of such tools from 
different raw materials took place. Now it is impossible 
to determine the exact boundaries of the area where this 
tradition existed—they may turn out to be very broad. As 
in the case of tetrahedral axes, the industries based on the 
Russian-Karelian model could have appeared in different 
cultures, which were not necessarily genetically related, 
but maintained close information exchange.

The presence of a single production tradition at 
the settlements with asbestos ware in Karelia and the 
Volosovo sites in the Volga region by no means excludes 
the exchange of fi nished products. It is evidenced by 
the presence of imported tools from Karelia among the 
materials of the Sakhtysh sites, which were typologically 
identical to the objects of Sakhtysh production. It should 

be noted that only one object among all the fi nds in 
Karelia can be recognized as imported, most likely 
originating from the territory of the Volosovo culture. 
This fl uted adze, semi-oval in cross section, is a stray 
fi nd from the village of Nizhnyaya Salma, which became 
a part of L.V. Pääkkönen’s collection of stray fi nds of 
1899, kept in the Finnish National Board of Antiquities 
(No. KM 3824-6).

The present study did not intend to trace the origin 
of the technological tradition behind the production of 
chopping tools of the Russian-Karelian-Volosovo type or 
map the entire area of   their distribution. The conclusions 
of this study are limited to the affi rmation that this indeed 
was a single tradition despite the difference in raw 
materials and various names given to this phenomenon 
in historiography.

Acknowledgements

I would like express my deep gratitude to E.L. Kostyleva 
and A.V. Utkin. The present study would have been 
impossible without their help and active participation. I am 
also grateful to A.M. Zhulnikov and A. Kriiska for their many 
years of supporting the research into the tools of the Russian-
Karelian type.

References

Ailio Ju. 1922
Fragen der Russischen Steinzeit. Helsinki: Suomen 

Muinaismuistoyhdistys. (Suomen Muinaismuistoyhdistyksen 
Aikakauskirja; vol. XXIX, pt. 1).

Andrefsky W.Jr. 1998
Lithics: Macroscopic Approaches to Analysis. Cambridge: 

Cambridge University Press.

Fig. 4. Comparison of metric properties of the chopping tools, made according to the Russian-Karelian model, from the 
Sakhtysh sites, and the tools of the Russian-Karelian type from Karelia.

I – intact Sakhtysh tools with no traces of repair; II – intact Sakhtysh tools including those with traces of repair; III – intact tools, without 
traces of repair, from Karelia; IV – intact tools, including those with traces of repair, from Karelia; V – intact tools from the settlement 

assemblages of Karelia.



A.Y. Tarasov / Archaeology, Ethnology and Anthropology of Eurasia 45/2 (2017) 26–34 33

Apel J. 2001
Daggers, Knowledge and Power: The Social Aspects of 

Flint-Dagger Technology in Scandinavia, 2350–1500 cal BC. 
Uppsala: Dep. of Archaeol. and Ancient History, Uppsala 
Univ.

Äyräpää A. 1944
Itä-Karjala kivikautisen asekaupan keskustan: Tuloksia 

Kansallismuseon itäkarjalaisten kokoelmien tutkimuksista. 
In Muinaista ja vanhaa Itä-Karjalaa: Tutkielmia Itä-
Karjalan esihistoria, kulttuurihistorian ja kansankulttuurin 
alal ta .  Hels inki ,  pp.  53–73.  (Toimit tanut  Suomen 
muinaismuistoyhdistys. Korrehtuurivedos).

Bryusov A.Y. 1940
Istoriya drevnei Karelii. Moscow: GIM. (Trudy GIM; iss. IX).
Bryusov A.Y. 1947
Arkheologicheskiye pamyatniki III – I tysyacheletiy 

do nashei ery v Karelo-Finskoi SSR. In Arkheologicheskiy 
sbornik. Petrozavodsk: Gos. Izd. Karelo-Finskoi SSR, 
pp. 9–34.

Bryusov A.Y. 1952
Ocherki po istorii plemen evropeiskoi chasti SSSR v 

neoliticheskuyu epokhu. Moscow: Izd. AN SSSR.
Clark J.G.D. 1952
Prehistoric Europe: The Economic Basis. New York: 

Philosophical Library
Edenmo R. 2008
Prestigeekonomi under yngre stenåldern: Gåvoutbyten 

och regionala identiteter i den svenska båtyxekulturen. 
Uppsala: Dep. of Archaeol. and Ancient History, Uppsala Univ. 
(Occasional Papers in Archaeology; vol. 43).

Filatova V.F. 1971
Russko-karelskiy tip orudiy v neolite Karelii. Sovetskaya 

arkheologiya. No. 2: 32–38.
Gurina N.N. 1974
K voprosu ob obmene v neoliticheskuyu epokhu. KSIA. 

Iss. 138: Torgovlya i obmen v drevnosti: 12–23.
Hansen P.V., Madsen B. 1983
Flint axe manufacture in the Neolithic: An experimental 

investigation of a flint axe manufacture site at Hastrup 
Vaenget, East Zealand. Journal of Danish Archaeology, vol. 2: 
43–59.

Heikkurinen T. 1980
Itäkarjalaiset tasa- ja kourutaltat. Helsinki: Helsingin 

yliopiston monistuspalvelu. (Helsingin yliopiston arkeologian 
laitos: moniste; No. 21).

Inizian M.-L., Reduron-Ballinger M., Roche H., 
Tixier J. 1999
Technology and Terminology of Knapped Stone Followed 

by a Multilingual Vocabulary (Arabic, English, French, 
German, Greek, Italian, Portuguese, Spanish). Nanterre: CREP. 
(Préhistoire de la Pierre Taillée; vol. 5).

Korolev A.I., Stavitsky V.V. 2006
Primokshaniye v epokhu rannego metalla. Penza: Penz. 

Gos. Ped. Univ.
Kostyleva E.L., Utkin A.V. 2010
Neo-eneoliticheskiye mogilniki Verkhnego Povolzhiya 

i Volgo-Okskogo mezhdurechiya: Planigraficheskiye i 
khronologicheskiye struktury. Moscow: Taus.

Krainov D.A. 1972
Drevneishaya istoriya Volgo-Okskogo mezhdurechiya: 

Fatiyanovskaya kultura. Moscow: Nauka.

Krainov D.A. 1987
Volosovskaya kultura. Epokha bronzy lesnoi polosy SSSR. 

Moscow: Nauka, pp. 10–27. (Arkheologiya SSSR).
Kriiska A., Tarasov A. 2011
Wood-chopping tools of Russian-Karelian type from Latvia. 

In Arheologija un Etnografi ja, No. 25. Riga: pp. 57–72.
Madsen B. 1984
Flint axe manufacture in the Neolithic: Experiments with 

grinding and polishing of thin-butted axes. Journal of Danish 
Archaeology, vol. 3 (3): 47–62.

Malmer M.P. 1962
Jungneolitische Studien. Lund: C.W.K. Gleerup. (Acta 

archaeologica Lundensia; vol. 8, No. 2).
Nikitin V.V. 1991
Medno-kamennyi vek Mariyskogo kraya (seredina III – 

nachalo II tysyacheletiya do n.e.). Yoshkar-Ola: Mar. kn. izd.
Nikitin V.V. 1996
Kamennyi vek Mariyskogo kraya.  Yoshkar-Ola: 

MarNIIYALI (Trudy Mar. arkheol. ekspeditsii; vol. IV).
Nordquist K., Seitsonen O. 2008
Finnish archaeological activities in the present-day Karelian 

Republic until 1944. Fennoscandia Archaeologica, vol. XXV: 
27–60.

Olausson D. 2000
Talking axes, social daggers. In Form, Function and 

Context: Material Culture Studies in Scandinavian Archaeology. 
Lund: Inst. of Archaeol., pp. 121–134.

Pelegrin J.P. 2004
Blade-making techniques from the Old World: Insights 

and applications to Mesoamerican obsidian lithic technology. 
In Mesoamerican Lithic Technology: Experimentation and 
Interpretation. Salt Lake City: Univ. of Utah Press, pp. 55–71.

Semenov S.A. 1968
Razvitiye tekhniki v kamennom veke. Leningrad: Nauka.
Stafford M. 1999
From Forager to Farmer in Flint: A Lithic Analysis of the 

Prehistoric Transition to Agriculture in Southern Scandinavia. 
Aarhus: Aarhus Univ. Press.

Sundström L. 2003
Det hotade kollektivet: Neolitiseringsprocessen ur ett 

östmellansvenskt perspektiv. Uppsala: Dep. of Archaeol. and 
Ancient History, Uppsala Univ.

Sundström L., Apel J. 1998
An Early Neolithic axe production and distribution 

system within a semi-sedentary farming society in eastern 
central Sweden, c. 3500 BC. In Third Flint Alternatives 
Conference at Uppsala. Uppsala: Dep. of Archaeol. and Ancient 
History, Uppsala Univ., pp. 155–192. (Occasional Papers in 
Archaeology; vol. 16).

Tallgren A.M. 1916
Collection Zaoussaïlov au Museée Historique de Finlande à 

Helsingfors. Helsingfors: Édité par la Commiss. des coll. Antell.
Tallgren A.M. 1922
Zur Archäologie Eestis. Dorpat: Univ. Dorpat. Bd. I: 

Vom Anfang der Besiedlung bis etwa 500 n. Chr. (Acta et 
Commentationes Universitatis Tartuensis (Dorpatensis); vol. 
III; fasc. 6).

Tarasov A.Y. 2003
Tsent r  i zgo tov len iya  kamennykh  makroorud iy 

eneoliticheskogo vremeni na territorii Karelii. Arkheologicheskiye 
vesti, iss. 10: 60–74.



A.Y. Tarasov / Archaeology, Ethnology and Anthropology of Eurasia 45/2 (2017) 26–3434

Tarasov A.Y. 2008
Eneoliticheskaya industriya kamennykh makroorudiy 

Karelii v ryadu evropeiskikh industriy pozdnego kamennogo 
veka. In Khronologiya, periodizatsiya i kross-kulturnye svyazi 
v kamennom veke, iss. 1. St. Petersburg: Nauka, pp. 190–201.

Tarasov A.Y., Kostyleva E.L. 2015
Rubyashchiye orudiya iz volosovskikh kompleksov 

sakhtyshskikh stoyanok: Tekhniko-tipologicheskiy i 
planigrafi cheskiy analiz. In Tverskoi arkheologicheskiy sbornik, 
iss. 10 (1). Tver: Tver. Gos. Obl. Muzei, pp. 375–406.

Tarasov A.Y., Kriiska A., Kirs Y. 2010
Svidetelstva obmena mezhdu naseleniyem Karelii i Estonii 

v fi nalnom kamennom veke: Po rezultatam arkheologicheskogo 
i petrografi cheskogo izucheniya rubyashchikh orudiy russko-
karelskogo tipa s territorii Estonii. Trudy KarNTs RAN, No. 4 
(1): 56–65.

Tarasov A., Stafeev S. 2014
Estimating the scale of stone axe production: A case study 

from Onega Lake, Russian Karelia. Journal of Lithic Studies, 
vol. 1 (1): 239–261.

Tretyakov V.P. 1990
Volosovskiye plemena v evropeiskoi chasti SSSR v 

III–II tys. do n.e. Leningrad: Nauka.
Tsvetkova I.K. 1948
Stoyanka Volodary: Po materialam raskopok 1946 g. 

KSIIMK, iss. XX: 3–14.

Tsvetkova I.K. 1953
Volosovskiye neoliticheskiye plemena. In Arkheologicheskiy 

sbornik. Moscow: Gos. izd. kulturno-prosvetitalskoi literatury, 
pp. 19–52. (Trudy GIM; iss. XXII).

Tsvetkova I.K. 1970
Plemena ryazanskoi kultury. In Okskiy bassein v epokhu 

kamnya i bronzy. Moscow: Sovetskaya Rossiya, pp. 97–153.
Voss M.E. 1952
Drevneishaya istoriya Severa evropeiskoi chasti SSSR. 

Moscow: Izd. AN SSSR. (MIA; No. 29).
Zhilin M.G., Kostyleva E.L., Utkin A.V., 
Engovatova A.V. 2002
Mezoliticheskiye kultury Verkhnego Povolzhiya: Po 

materialam stoyanki Ivanovskoye VII. Moscow: Nauka.
Zhulnikov A.M. 1999
Eneolit Karelii: Pamyatniki s poristoi i asbestovoi keramikoi. 

Petrozavodsk: IYALI KarNTs RAN.
Zhulnikov A., Tarasov A., Kriiska A. 2012
Discrepancies between conventional and AMS dates 

of complexes with asbestos and porous ware – probable 
result of “reservoir effect”? Fennoscandia Archaeologica, 
vol. XXIX: 79–86.

Received July 4, 2014.
Received in revised form October 22, 2015.


