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The aim of the article is to present and characterize the collection of flint axes made of Cre-
taceous flint from the interfluve of the Bug River and Neman that morphologically resemble the 
forms from the Neolithic cultures of the Polish Lowland (the Funnel Beaker Culture, Globular 
Amphorae Culture and Corded Ware Cultures). This group of objects consists of 10 items found 
in the Podlasie region. The presented axes are a small part of a large collection (50 flint axes) 
exhibited in the Museum of Podlasie in Bialystok. A new term for local Cretaceous flint has been 
introduced for the purpose of this study. Until now, this type of flint was known as Northeastern 
Flint, and although research to define this term has been done, it has never been fully finalized. 
Because of that, the author of this study has coined a new and more suitable term: Cretaceous 
flint from the interfluve of the Bug River and Neman. This includes a group of Cretaceous flints 
from the Podlasie area and contains all the local variations of it: Mielnik flint, Rybniki flint, flint 
from the Cretaceous beds and marls and Krasne Siolo flint

KEY-WORDS: flint axe, Podlasie region, northeastern flint, Cretaceous flint, stray finds, 
Neolithic, Funnel Beaker Culture, Globular Amphorae Culture, Corded Ware Culture

INTRODUCTION

The state of knowledge on flint axes across the whole area of the Odra and Vistula 
basin is rather variable. This material is well described in the areas of Lesser Poland, the 
Lublelskie and Greater Poland regions, (e.g., Włodarczak 2006; Libera 2016; Pyżewicz 
et al., 2016). In comparison to the above-mentioned areas, the territory of today’s Pod-
lasie Province is poorly investigated in this field of research. Although this area has been 
studied by archaeologists since the end of the 19th century, there has never been a larger 
number of axes described from Podlasie Province. Discoveries made in recent years 
indicate that in the Neolithic and Bronze Age the local communities of this region 
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had a number of broad cultural contacts (Wawrusiewicz et al., 2015). In order to fully 
understand this region, we should turn to other categories of archaeological evidence. 

The purpose of this work was a stylistic and taxonomic characterization of the col-
lection of tetrahedral flint axes made from the local Cretaceous flint. The study was 
limited to objects related to the Neolithic cultures of the Funnel Beaker, Globular 
Amphora and Corded Ware Cultures (Fig. 1). The article is part of a wider discussion 
of the collection of flint axes from the Museum of Podlasie in Bialystok.

Fig. 1. Localisation of neolithic flint axes from Museum of Podlasie in Bialystok.  
Computer graphics: H. Lepionka.
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METHODS

The descriptive methodology is based on formal criteria drawn from works on flint 
axes by Polish, Lithuanian and Belarusian archaeologists (Wiślański 1966; Nosek 1967; 
Kulczycka-Leciejewiczowa 1996; Obuchowski 2003; Włodarczak 2006; Piličiauskas 
2007; Bobrowski and Sobkowiak-Tabaka 2008; Libera 2009; Miecznikowski 2014; 
Libera 2016). The scheme of description and naming of individual parts of the axes 
was taken from the guidelines of the Biblioteka Muzealnictwa i Ochrony Zabytków 
with the changes introduced by Zbigniew Miecznikowski (Kulczycka-Leciejewiczowa 
1996; Miecznikowski 2014). It was also decided to introduce standardized shapes of 
cross-sections and shapes of individual parts of the axe (Fig. 2). 

The collection of flint axes from Museum of Podlasie in Bialystok contains 50 
artefacts. The condition of these finds is various. Most of them are unbroken but some 
of them are damaged and some have been preserved as fragments of edges or butts 
(Table 1). The nature of the collection, which is mostly stray finds, does not allow us 
to use the context in the allocation of individual tools to an archaeological culture. It 
should be considered that individual finds of flint axes do not necessarily mean the 
presence of representatives of given cultures in Podlasie. The appearance of axes in this 
area may be the result of the functioning of long-distance routes or ‘chain’ exchange 
between neighbouring communities. Cultural attributions can only be done on the 
basis of the form and style, comparing them with tools with a more secure chronol-
ogy. Analogies from the other sites with context, both near and from more distant 
areas, e.g., Lesser Poland, were used to categorise the axes from the Podlasie region 
investigated in the paper. Although if local raw materials were used to make axes of 
non-local style, it adds to discussions about the modus operandi of borderlands in the 
past. It seems that this methodology is justified until the characteristics of axes of local 
production will be better identified.

The analysis was carried out in morphologically similar groups of products. Metric 
features, weight, as well as the shape of individual parts of the axe were considered: 
the shape of the faces, the side view and cross-section, the character of the faces and 
side surfaces and the shape and position relative to the tool axis, blade and butt. It 
was only as a result of the observed correlations that particular objects registered in 
Podlasie were assigned to archaeological cultures.

RAW MATERIAL 

The axes presented in this article were made of local Cretaceous flint described in the 
archaeological literature as ‘northeastern flint’. The first researcher who discussed the 
issue of Cretaceous flint from this area was Krzysztof Cyrek (1979, 1983). The author 
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Fig. 2. Standardized shapes of individual parts of axe used in article and Table 1.  
Computer graphics: H. Lepionka.
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states that this raw material is probably the same age as the Baltic flint but the deposits 
that were its source had not been localized, it is very similar in colour to the Baltic 
flint, but occurs in larger, non-cracked concretions with preserved cortex. The first 
division of the northeastern raw material into more precise varieties was introduced by 
Karol Szymczak (1992, 1995). He proposed a division into two types (mine and erratic) 
based on the state of preservation of the concretions. The first group is characterized 
by perfectly preserved flint mass and a thick, often undamaged, cretaceous cortex that 
has not undergone leaching processes and still retains its white colour. The second 
one bears traces of long-distance transport and is often preserved as cracked chunks. 
Another classification proposed by Szymczak is a division based on a few chemical 
and petrographic studies. The author introduces two varieties that are not recognizable 
macroscopically and have a different content of zinc (Zn) and nickel (Ni; Szymczak 
1992, 1995). Two groups of raw material with different levels of these elements are vis-
ible, but unfortunately, due to the small number of samples, these data should be con-
sidered only as an interesting indication of the need for future chemical consideration. 

In the Polish school of specifying flint raw material, the names of particular 
flint species were traditionally given according to the observation of a characteristic 
macroscopic feature (e.g., ‘chocolate’ or striped flint), or the name of the locality 
or region in which it appeared (Świeciechow, Volhynian, Jurassic-Cracow flint). 
According to the present author, the term ‘northeastern flint’ and its characterisa-
tion proposed by Cyrek is too imprecise to properly describe this raw material. This 
paper uses the term ‘Cretaceous flint of the Bug and Neman interfluves’, which at 
the same time defines the origin and spatial delimitation of the raw material in ques-
tion. It is noteworthy that due to the state of petrographic and chemical research, 
the term refers to a group of flints, within which individual types can be recognized 
macroscopically.

According to current geological thought, the Cretaceous flint of the Bug and 
Neman interfluve was formed in the Turon period in the upper Cretaceous period 
(Fig. 3). Flints of this type occur in situ in tertiary sediments (e.g., Mielnik on the 
Bug), and more often in marlstone limes, marls, and rocks that have been transported 
by an ice sheet, probably, but not only, from around Grodno (Wójcik 2005: 25–26; 
Zalewski 2011: 297). The distinction between the geological origins is often blurred due 
to the numerous glaciations that occurred in this zone and moved material. Often the 
accumulation of concretions is the only trace of Cretaceous beds formerly deposited 
here (Wójcik 2005: 26). 

The Cretaceous flints of the Bug and Neman interfluve group have several char-
acteristic attributes (Fig. 4). Flint nodules occur in various shapes. For instance, 
flint nodules from the Roś river area are oval and regular in shape whereas samples 
from Mielnik are irregular and full of chalk intrusions. Cortexes are mostly only a 
few millimetres thick with a thick chalk layer on them. The silica mass has lots of 
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white or grey dots and ‘vein-like’ lines. There can also be seen an evident zoning. 
Just under the cortex, there is a dark zone about a centimetre thick which is distinct 
from the inner greyer flint mass. Sometimes chalky intrusions are situated in the 
body of the nodule. 

Due to its ‘Cretaceous’ genesis, it is sometimes not simple to macroscopically 
separate this raw material from other Cretaceous flints such as flints from Rügen, 
Volhynia, and Ruthenian flint. Only a sample large enough, like a flint axe or core, 
can provide a good set of characteristic attributes to make proper macroscopic analy-
ses. On the basis of data from the literature and personal examination by the author, 
four types of source areas of these flints can be distinugished. These are: a – flint 
from the Roś river area, b – so-called Rybniki flint, c – Mielnik flint, d – Cretaceous 
beds in the vicinity of Łapy, Dąbrowa Białostocka (Poland), Margionys, Titnas and 
Ežerynai (Lithuania). 

Today we have evidence for exploitation of this raw material in the Palaeolithic, 
Neolithic and Bronze Age. Each mentioned flint outcrop was used in a different 
epoch. In the Palaeolithic there was in common use a raw material from Cretaceous 
beds in the vicinity of Łapy, Dąbrowa Białostocka (Poland); Margionys, Titnas (Lith-
uania) and maybe Mielnik flint (Szmit 1929; Gieysztor-Szymczak 1980; Baltrūnas et 

Fig. 3. Raw flint material background for Podlasie region. Based on: Balcer 1987; Szymczak 1992; 
Piličiauskas 2007; Lepionka 2015; Grużdź 2016. Computer graphics: H. Lepionka.
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Fig. 4. Examples of Cretaceous flint of the Bug and Neman interfluve: 1–Mielnik, Siemiatycze district; 
2–Cretaceous beds near Łapy, Białystok district; 3–Krasne Siolo, Grodno district. Photo: H. Lepionka.
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al., 2006). The raw material was used in producing double striking platform cores 
for knapping blades. During the Mesolithic, it seems that an erratic variant of local 
Cretaceous flint was used in about the same percentage as the Erratic Baltic Flint 
(Szymczak 1992). 

This situation changed during the Neolithic period when the first mines began to 
function. Hitherto, evidence for exploitation has come from mines located at Krasne 
Siolo and Margionys (Gurina 1976; Czarniausky 1995; Kalicki and Kalicki 2012). In 
the archaeological literature until recently, the beginning of mining was associated 
with the Neman Culture but in more recent studies it is thought to be more probable 
that the first miners were of the Globular Amphora Culture. The mines continued in 
use in the times of the Corded Ware Culture (Czarniausky 1995: 269). In the begin-
ning, the production at Krasne Siolo was oriented towards making tetrahedral axes, 
later bifacial axes and sickles (Czarniausky 1995; Barska 2002; Kalicki and Kalicki 
2012). In Margionys, production was similar to Krasne Siolo but without any activity 
in the Globular Amphora Culture period (Baltrūnas et al., 2006).

In the Bronze Age, mining of Cretaceous flints of the Bug and Neman interfluve 
group evolved further from the situation in the Neolithic period. Flint production 
changed focus from tetrahedral axes to bifacial axes, daggers and sickles. In this 
period, some new mines were begun, like the Rybniki complex, but old known 
outcrops also continued to be mined: Krasne Siolo, Margionys, Titnas (Gurina 1976; 
Czarniausky 1995; Borkowski and Zalewski 2005; Baltrūnas et al., 2006; Zalewski 
2011; Kalicki and Kalicki 2012; Zalewski et al., 2016). 

It has been shown that the Cretaceous flint of the Bug and Neman interfluve 
group was an object of raw material exploitation and tools produced in the past. 
Current knowledge allows us to discern two phases of flint processing. The first phase 
is associated with Final Palaeolithic societies and was focused on blade production 
from double platforms cores. The second phase began in the Neolithic and was 
sustained in the Bronze Age. It was oriented, in the beginning, toward the produc-
tion of tetrahedral axes, then in the Bronze Age changed to bifacial tools like axes, 
daggers and sickles. 

MATERIAL

The analysis of items in the collections includes ten tetrahedral undamaged axes made 
from the group of Cretaceous flints of the Bug and Neman interfluve. The objects are 
presented in alphabetical order.
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1. Axe from Bielsk Podlaski site 34, Bielsk Podlaski district (Fig. 5)
A tetrahedral axe with a trapezoidal faces. Wedge-shaped from the side view. The cross-
section was, before damage, rectangular. The faces are ground to a flat surface. The 
side surfaces are similar to the faces. The edge has traces of flaking and the intensity of 
the ripples on the flake negatives suggests that a splintered-pieces technique was used. 
This could have been an attempt to repair the tool or reutilize it in the past, maybe in 
the Bronze Age. The back of the axe is horizontally straight.

Fig. 5. Axe from Bielsk Podlaski site 34, Bielsk Podlaski district. Computer graphics: H. Lepionka.
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2. Axe from Hamulka, Sokółka district (Fig. 6)
The axe from Hamulka has asymmetrically trapezoidal faces. The side view is wedge-
shaped and the cross-section is rectangular. The faces are nicely ground with significant 
separation of the edge polished area. The side surfaces are flat and one of them is dam-
aged maybe by the hafting. The edge is horizontally arched, as is the butt. 

Fig. 6. Axe from Hamulka, Sokółka district. Computer graphics: H. Lepionka.
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3. Axe from Jałówka, Sokółka district (Fig. 7)
This axe has trapezoidal faces. The side view is ‘bullet-shaped’ and the greatest thickness 
of the object is towards the blade. In the middle, the cross-section is rectangular with 
convex long sides. The faces are carefully ground with a few flat flake scars left. This 
object has three grinding zones, of which the last, near the blade, is polished. The side 
surfaces are thoroughly polished with a few flaking scars. The blade and butt have a 
horizontally arched shape.

Fig. 7. Axe from Jałówka, Sokółka district. Computer graphics: H. Lepionka.
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4. Axe from Kucharówka Kolonia, Białystok district (Fig. 8)
The axe found in Kucharówka Kolonia has trapezoidal faces. The side view of the tool 
is wedge-shaped. The cross-section has a quite rectangular shape. One of the faces was 
ground in central part when on edge there are left deep flaking scars, the second is 
ground just on the edges when the central part of face surface is natural. One of the 
faces has two polishing areas. The side surfaces are ground with some flake scars left. 
The edge is skewed arched and butt is horizontally straight. 

Fig. 8. Axe from Kucharówka Kolonia, Białystok district. Computer graphics: H. Lepionka.
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5. Axe from Milewo, Mońki district (Fig. 9) 
The axe’s faces are trapezoidal and the side view is wedge-shaped. The cross-section 
is rectangular and the faces were probably ground by a ‘machine-tool’. In justifica-
tion of that hypothesis is the presence of deep and long grinding lines, similar to the 
ones resulting archaeological experiments (Vemming et al., 1983; Madsen 1984). In 
the whole axe can be see a chalk intrusion typical of the Cretaceous flints of the Bug 
and Neman interfluve group especially of the Mielnik flint type. The side surfaces are 
quite round and ground with few flaking scars left. The edge and butt of the axe are 
arched horizontally.

Fig. 9. Axe from Milewo, Mońki district. Computer graphics: H. Lepionka.
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6. Axe from Pieszczaniki, Białystok district (Fig. 10)
The axe has rectangular faces and a ‘bullet-shaped’ side view. The cross-section of the 
object is rectangular. The axe’s faces are oblique with fine polishing. On one side there 
are two polished areas. The side surfaces are ground with left deep flaking scars left. 
The edge has an arched skewed shape however the butt is horizontally straight.

Fig. 10. Axe from Pieszczaniki, Białystok district. Computer graphics: H. Lepionka.
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7. Axe from Rygol, Augustów district (Fig. 11)
The Rygol axe is made from a broken larger axe. It has trapezoidal faces and the side 
view is wedge-shaped. The cross-section of the tool is rectangular. The faces are ground 
with visible deep lines of grinding but not all flaking scars have been ground away. 
On both faces, there are two areas of grinding, the side faces are ground only slightly. 
The edge is horizontally straight. The butt is formed on the broken part and has an 
asymmetrical shape.

Fig. 11. Axe from Rygol, Augustów district. Computer graphics: H. Lepionka.
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8. Axe from Suraż, Białystok district (Fig. 12)
The first axe from Suraż has trapezoidal faces. In side view it is ‘bullet-shaped’. The 
cross-section is rectangular. The faces and side surfaces are finely ground. The edge 
is damaged by reutilization as a core or an attempt to repair the tool by flaking. The 
butt is arched horizontally.

Fig. 12. Axe from Suraż, Białystok district. Computer graphics: H. Lepionka.
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9. Axe from Suraż, Białystok district (Fig. 13)
This miniature axe has trapezoidal faces. In side view it is wedge-shaped and the cross-
section is rectangular. The faces of the tool are finely ground and side surfaces are 
treated this same way. On the faces, there is a classic three area separation. The edge 
is horizontally straight but the butt is horizontally arched. In view of the morphology 
of this tool, it can be an edge of the chisel.

Fig. 13. Axe from Suraż, Białystok district. Computer graphics: H. Lepionka.
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10. Axe from Topolany, Białystok district (Fig. 14)
The last axe chosen for this analysis has trapezoidal faces. In side view, it is bullet-
shaped. The cross-section is rectangular. The faces are ground with several flake nega-
tives left. Three areas of grinding can be seen and one of them has traces of ‘machine 
grinding’ similar to the axe from Milewo. The side surfaces are finely ground. The edge 
is horizontally arched. The butt is straight horizontal.

Fig. 14. Axe from Topolany, Białystok district. Computer graphics: H. Lepionka.
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CULTURAL ATTRIBUTION

There are three groups of axes in the presented collection. The first one could morpho-
logically connected to the Funnel Beaker Culture. This refers to the axe from Jałówka 
and the morphology of this tool clearly refers to the type B introduced by Bogdan 
Blacer (Balcer 1974, 2002). This type is characterized as axes with varying degrees of 
widening above the blades, and then narrowing towards the butt. It also includes 
specimens with parallel sides above the blade and then tapering towards the butt. They 
usually have slightly convex walls, slightly curved edges and poorly distinguished butts 
(Balcer 2002: 90).

The second group includes six axes with traits commonly associated with the Glob-
ular Amphorae Culture. These are the artefacts from: Bielsk Podlaski site 34, Milewo, 
Pieszczaniki, Rygol, Suraż and Topolany. They have a trapezoidal or rectangular shape, 
more often they are slender rather than stocky. In the side view, they are wedge-shaped 
or ‘bullet-shaped’. The cross-sections are rectangular. On the frontal surfaces, often flat-
tened out, two or three grinding zones are visible, the last of which is usually polished 
at the blade. Almost the entire surface of these forms is polished. The side surfaces of 
the objects are usually thoroughly ground with a few flaking scars left. The blades and 
butts shapes are straight or arched horizontally. Only in this morphological group are 
visible traces of the use of hard machine grinding on axes from Milewo, Rygol and 
Topolany. This type is characterized by long grinding lines and an extreme flattening 
of the ground zone (Vemming et al., 1983; Madsen 1984). 

The above-described group of axes matches the style of axes commonly associated 
with the Globular Amphorae Culture (Wiślański 1966; Nosek 1967; Kempisty 1971; 
Budziszewski and Grużdź 2013). These are tetrahedral specimens with a carefully made 
trapezoidal shape, completely or almost entirely smoothed. Their cross-sections are 
rectangular and very regular, and they expand to varying degrees from the butts to 
the blades (Wislański 1966: 39; Nosek 1967: 323–324; Balcer 1986: 209). The discussed 
artefacts most often appear as an element of burials.

The axe from Hamulka requires separate discussion, it has both Globular Amphorae 
Culture and Corded Ware Culture attributes. The issue of the occurrence of Globular 
Amphorae Culture axes in Corded Ware Culture inventories was addressed by Jerzy 
Libera, who separated those axes as a separate group (type E) in his typology of Corded 
Ware Culture axes (Libera 2009, 2016). 

The third group includes axes of typical Corded Ware Culture morphology from 
Kucharówka Kolonia. In the typology of Piotr Włodarczak, based on inventories 
from Lesser Poland, axes from this group can be classified as types IC, dated to the 
third phase of development of the Corded Ware Culture (Włodarczak 2006: 28, 
120). Phase III, which is a period of deep regionalization of the Corded Ware Cul-
ture, is dated in Lesser Poland to 2600/2500 – 2200 BC (Włodarczak 2006: 126). 
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In the typology of Jerzy Libera for the axes of the Corded Ware Culture made of 
Świeciechowski flint, the axe from the Kucharówka Kolonia corresponds to type A, 
which can be dated just like the axes from Lesser Poland (Włodarczak 2006; Libera 
2016: 486). 

CONCLUSIONS 

Podlasie was a region abounding in Cretaceous flint, outcrops of which occur in the 
interfluve of the Bug and the Neman river. This raw material, described in this work 
as the Cretaceous flint of the Bug and Neman interfluve, is one of the least recognized 
flint raw materials from the territory of Poland. Based on the characteristics of mac-
roscopic features, it has been possible to distinguish several of its variations, though 
many things remain unclear. Further research should be focused on petrochemical 
analysis. On the other hand, we do not know all the occurrences of this raw material. 
That problem would be a suitable topic for a future research programme. 

The Museum’s collection includes objects that, in their ‘style’, refer to the Neolithic 
cultures of the Polish Lowlands. Current knowledge indicates that there were two 
regions with tetrahedral axe production: the mines in Krasne Siolo and Margionys. 
Some objects in the collections can be connected to the Krasne Siolo mining complex. 
This refers to the characteristic zonation of the flint mass visible on the axes from 
Jałówka, Pieszczanniki, Suraż and Topolany. That trait is characteristic of the flint from 
the area of the Roś river (Gurina 1976; Czarniausky 1995; Barska 2002; Kalicki and 
Kalicki 2012). The rest of the axes could have been made in other hitherto unknown 
production sites. Future research should look for any traces of these workshops espe-
cially blanks and flakes with bifacial negatives. 

In the whole picture outlined above, there is a lack of information about local, 
long-lasting subneolithic communities. This collection lacks axes with an oval section 
and a pick form of technology, equated with the products of the Pripet-Neman Culture 
or Neman Culture (Czarniausky 1979; Dziedzic 2011). 

Finally, a few more research postulates should be put forward. The first one would 
be the need to create a register of flint axes from different regional institutions to con-
firm or modify the image drawn on the basis of the group of axes from the Museum 
of Podlasie in Bialystok. It should also consider whether it is necessary to include in 
the program the development of other macrolithic flint objects like - daggers, bifacial 
tools and blades of sickles. The second postulate is that it is necessary to formulate a 
program for the recognition of the local Cretaceous flint resources. This task should 
consider the broad sampling of raw materials and the analysis using Geographic Infor-
mation Systems (GIS). In order to obtain the best results, it is also necessary to perform 
specialist petrographic, geological and chemical testing.
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