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Abstract: Among the products of chocolate flint the precores and cores of exceptionally large size draw particular attention.
These are carinated specimens with narrow flaking faces, striking platforms prepared usually only within active area, and with
two flaking faces on two opposite sides of flint chunk being prepared for exploitation. Lateral sides are cortical, distal ends also
either covered with cortex or natural. Although they were found in ambiguous cultural contexts, their morphometric character-
istics allow to associate them with Eneolithic, the so-called post metric revolution stage of the development of prehistoric flint
knapping. The following paper presents two specimens of this type that are firmly placed in the context of a Lublin-Volhynian
culture settlement at site ‘Grodzisko I’ in Zlota, Sandomierz district, which indirectly also clarifies cultural attribution of the

remaining similar items.
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Introduction

Among Polish researchers in the field of Neolithic flint
knapping finds of exceptionally large precores and
cores of chocolate flint arouse significant interest,
no matter whether they originate from accidental
discoveries or were found in caches. In either case, they
are devoid of direct context, which could indicate their
chrono-cultural attribution.

So far in the literature of the subject at least two such
finds were described: exceptionally large concretion
from the surface of site 1C in Grddek, Hrubieszéw
district (Zako$cielna 1996: table VIII; Libera and
Zako$cielna 2013: Fig. 3) and an enormous core from
a cache discovered in Zagdrzyce, Kazimierza Wielka
district (Kalicki et al. 2014). It turns out that the third
one - and the most important in terms of cultural-
chronological attribution - had been discovered before
them, already in 1928 at a settlement of the Lublin-
Volhynian culture in Ztota ‘Grodzisko I', Sandomierz
district. However, this core had to await more than
80 years to be re-discovered. Although in 1953 Zofia
Podkowiniska published some information and drawings
of a few items from ‘Grodzisko I’ (1953: 6 and Fig. 3),
and several subsequent ones were presented also in
other publications (e.g. Kaczanowska and Lech 1977:
Figs. 7, 8 and 9), but all these publications lacked the
information about this unique find. Neither can they
be found in the monograph Neolithic flint tools production
in the Polish lands [Wytwdrczo$¢ narzedzi krzemiennych
w neolicie ziem Polski] by Bogdan Balcer, which was
published in 1983. While describing the flint production
during the younger period of the so-called Lengyel-
Polgar cycle, in which he included ‘Lublin-Volhynian
group’ (according to modern terminology Lublin-
Volhynian culture - cf. Kruk and Milisauskas 1981,
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1985; Kadrow and Zako$cielna 2000; Zako$cielna 2006a:
77), he investigated much more numerous series of flint
materials from this site. At that time the knowledge
about the flint industry of this cultural entity was in its
initial stage of development - very scarce materials had
been published and merely a first attempt to describe
its nature had been undertaken (Zako$cielna 1981). The
publication by Balcer reveals that the settlement in
Ztota yielded a series that was assessed by the scholar
to comprise over 1000 specimens (Balcer 1983: 95). He
published drawings of 37 artefacts, including 5 cores
(Balcer 1983: Fig. 13) and 32 tools (Balcer 1983: Fig.
14: 6-8, 11-16, Fig. 15). In the group of cores made of
chocolate flint two initial cores of considerable size
were included. One was referred to by Balcer as tabular
(height: 105mm, width: 44mm, length: 98mm - Balcer
1983: Fig. 13: 4), and the other as carinated (height:
80, width: 76, length: 113mm - Balcer 1983: Fig. 13: 5).
The latter core came from pit No. 40at site ‘Grodzisko
I' in Ztota.! It turns out that in the same pit one more
similar specimen, though of much bigger size, had
been deposited. In a box with a label ‘stone’, unwashed
and covered in dirt it had been lying there for over 80
years. Bearing in mind the importance of the find and
very brief description of the core that was published
by Balcer (1983: 99), it was decided to present the core
once again.

Description of the feature and archaeological
materials

Pit No. 40 was located in the western part of the
settlement within field ‘Grodzisko I’, about 10m to the
east of the ditch marked I, that together with ditches

! Collection of the State Archaeological Museum in Warsaw stored in
the Storage and Research Unit at Rybno, catalogue no. 11-7700.
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Fig. 1. Zlota, ‘Grodzisko I’, pit No. 40, Sandomierz district. Drawn: A. Zako$cielna. Graphic editing: E. Starkova.

I, and II, created from this side the fifth, innermost
line of fortification of the headland (Satacifiska and
Zakoscielna 2007: Fig. 10). Preserved records indicate
that the pit had an approximately circular outline,
trapezoid cross-sectional and flat bottom. At the level
of the discovery the pit had the diameter of 130cm
and it equalled to 170cm at the bottom. The pit had
70-80cm in depth. According to ‘quantitative inventory
of materials’ drawn up by Danuta Rauhut,? the fill of
the pit No. 40 contained: 214 pottery sherds, 62 flint
artefacts, 3 tools made of antler, and 3 fragments of
animal bones. Discovered potsherds allowed for the
reconstruction of at least six vessels (two cups, one
small amphora, bowl, mortar-shaped vessel, and lower
part of a large vessel with biconical body), out of which
three were published (Podkowiriska 1953: Tables II: 2
- cup, IV: 1 - small amphora, VII: 2 - ‘mortar-shaped’
vessel). In addition two clay nozzles (1953: Tables XVIII:
2,XX: 1), and - already mentioned - three flint artefacts
(1953: Fig. 3: 2-5) from this feature were also published.

Core No. 1 (Fig. 1)

From the original descriptive label we learn that it was
discovered on 7 July 1928 at the depth of 20cm. It is a
carinated blade core with two separate flaking faces on
both narrower sides of flat concretion. The remaining
lateral sides are still cortical. Nearly entire surface of
the striking platform was prepared by detachments
from one of the lateral sides. Originally it probably was
a natural surface, resulting from fracture and breaking
off from a bigger lump of raw material - on one of the

? Department of Scientific Documentation of State Archaeological
Museum in Warsaw no. 6374 in the register of arrivals.
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active areas of the striking platform a fragment devoid
of attributes of intentional removals is still visible.
In both of the active areas of the striking platform
negatives of large, flat platform rejuvenation flakes
removed from the direction of respective flaking faces
are visible. On the ‘main’ flaking face negatives of 10
blades are recorded. Most likely they were detached
in two series of detachments, after which the striking
platform was rejuvenated and retouched. However, the
latter treatment partly destroyed the platform edge
from the right lateral side, where a few deep, hinged
flake negatives are seen. In this part the platform angle
is close to 90°. The second flaking face was only initially
exploited and abandoned. Negatives of only three blades
and a few irregular flakes are visible. Moreover, also a
fragment of the natural surface remained perceptible.
The platform angle exceeds 90°.

The ‘main’ flaking face was extended to both lateral
sides of the core. The cortex on the right lateral side is
nearly completely removed, and it is still present only in
the central part of the surface. The cortex was removed
by extending the ‘main’ flaking face, probably using
cortex blade removal method and a series of regular,
fairly short blade-like flakes and flakes detached from
the direction of the striking platform. Also negatives
of the ‘abandoned’ flaking face partially extend to this
side. From the core distal end the cortex on this lateral
side is removed by two flat flakes. The left side is almost
entirely covered by thin, smooth cortex with ferruginous
staining indicating the conditions of deposition while
still in natural flint bed. It is possible that in order to
form the ‘main’ flaking face originally at least partial
crest was created, which seems to be suggested by
a fragment of a large flake negative perpendicular to
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Fig. 2. Zlota, ‘Grodzisko I, pit No. 40, Sandomierz district. Drawn: A. Zakoscielna. Graphic editing: E. Starkova.

Fig. 3. Zlota, ‘Grodzisko I, pit No. 40, Sandomierz district. Photo: E. Starkova.

flaking face. In addition, a few negatives detached from
the direction of the core distal end are also visible. The
core distal end itself is flat, natural in the central part,
and partially flattened with a few removals detached
from both lateral sides. Dimensions: length: 191mm,
width/thickness: 82mm, height: 116mm, width of the
‘main’ flaking face: 77mm, the longest blade negative:
91mm, width of the ‘abandoned’ flaking face: 64mm,
the longest blade negative: 83 mm, weight: 2655g.

The core still has considerable potential for further
reduction, as it was abandoned at an early stage of
exploitation. However, in the present form it was in fact
unsuitable for further use. It would demand are-working
of the striking platform by considerable shortening
of the core to remove the existing protuberance, or
breaking the core into half and forming two new,
smaller cores.

Core No. 2 (Fig. 2 and 3).
It was discovered on 9 August 1928, at the depth of 40-

60cm. This is a carinated blade core with flaking face
on the narrow side of a concretion of regular shape.
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A flat, natural surface of concretion was chosen for
striking platform. It was only prepared in the active
area adjacent to the flaking face by detachment of a
series of a few removals from the side of the flaking face
and right lateral side. The platform edge is retouched
(one hinged negative), denticulate with platform angle
of about 90°. The flaking face is rounded, extending to
both cortical lateral sides (probably without need to
form crests), with negatives of nine blades. Both flat
lateral sides have almost entirely preserved smooth,
thin (1.5-3mm) cortex. The back of the core is flat,
created by natural, fractured surfaces, partly flattened
by removals of flakes from the direction of both
lateral sides, perhaps intended to prepare surfaces for
second flaking face. Natural and cracked distal end.
Dimensions: length: 117mm, width/thickness: 79mm,
height: 80mm, width of the flaking face 62mm, the
longest blade negative: 73mm, weight: 1160g. The core
is in initial stage of exploitation.

Discussion

As mentioned in the introduction the cores from pit
No. 40 at site ‘Grodzisko I’ in Ztota, Sandomierz district
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are the only specimens, whose cultural attribution does
not raise any doubts. Rich pottery inventory clearly
indicates the association of the feature with a settlement
of the Lublin-Volhynian culture. In the case of the
other two pieces there are strong, but only indirect,
indications pointing to their affiliation with the said
culture. Precore from Grédek, Hrubieszéw district was
found on the surface of a multicultural site 1C, known
primarily as an extensive upland settlement of the
Funnel Beaker culture (Gumiriski 1989; Jastrzebski 1991;
Zawi$lak 2013 and older literature there). However, the
Eneolithic sequence of settlement at this multicultural
site begins with a settlement of the classic phase of the
Lublin-Volhynian culture, which is accompanied by
graves ‘scattered’ within various areas of the site. It is
then followed by a settlement and cemetery of the late
phase of the same culture. It was not until around 3650
BC when this site was taken over by the Funnel Beaker
culture population (Bronicki et al. 2003: 24-32, 2004:
101-108 and 121-123; Zako$cielna 2010: 35). Taking into
consideration the characteristics of the flint knapping
of both the Lublin-Volhynian culture and the Funnel
Beaker culture, and especially raw material preferences
of the representatives of these two cultures, the
exceptionally large precore, despite the fact of being an
accidental find lacking direct archaeological context,
was associated with the former of these cultures
(zako$cielna 1996: 31; Zako$cielna and Libera 2013).

The core from Zagérzyce, Kazimierza Wielka district,
discovered at a multicultural settlement, is a part
of an utilitarian cache deposited at the bottom of a
settlement pit together with a few pottery sherds, one
of which has the formal and stylistic characteristics
similar to pottery production of the Lublin-Volhynian
culture (Kalicki et al. 2012: 124-127 and Fig. 6). The
analysis of all the cores found in this cache, additionally
supported by the presence of said pottery sherd, led
the researchers to associate pit No. 92 with the Lublin-
Volhynian culture (Kalicki et al. 2012: 129-131).

Presented here chocolate flint cores from Zlota,
and the items from Grédek and Zagérzyce have a
few things in common: shape, metric category, the
method of knapping, and the level of exploitation.
These are carinated specimens with narrow flaking
faces, prepared striking platforms, which were usually
worked to prepare them for blade production from two
flaking faces on the opposing sides of the flint lump.
Lateral sides are cortical, distal ends are also either
cortical or natural, resulting from cracking or breaking
off of an exceptionally large concretion. Sometimes
they have traces of crushing from resting cores on
hard anvil. In order to prepare such cores, one had to
choose flat, ‘headcheese-shaped’ concretions of regular
shape with smooth and not very thick cortex. This
allowed knappers to reduce the amount of preparatory
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treatments. Preliminary treatment was limited to the
preparation of active area of striking platform(s), for
which usually flat natural surface of concretion was
selected (core No. 2 from Ztota, precore from Grédek,
core from Zagorzyce). Only core No. 1 from Ztota bears
traces of intense work on the striking platform. The
platform angles of these specimens are close to 90°.
Additionally, convenient shapes of concretions with
reasonably thin cortex did not require forming crests
for future flaking faces. The exploitation probably
started with the detachment of a cortex blade. In
similar manner flaking faces were extended on cortical
lateral sides. If during the core reduction flaking face
became too flat, it was corrected by partial crests in the
distal part of a core.

A common feature of these specimens is that blade
production was in absolutely initial stage. In almost
all cases, one or both of flaking faces display traces
of negatives of one, clearly trial series of blade
detachments, after which exploitation was put on hold
inorder toadjust, ornot, the platform edge. At this stage,
with enormous potential of raw material, the precores/
initial cores were taken from workshops located in
immediate vicinity of mining fields and transported,
at times, over great distances. The settlement in
Ztota is the closest one to the outcrops of chocolate
flint. In a straight line the distance separating them
is around 78km. The distance to Zagdrzyce increases
to about 115km, and in the case of Grédek it is about
210km. All these finds are a significant contribution
to understanding the organisation of raw material
supply in the Lublin-Volhynian culture settlements, to
which primarily blade blanks were imported, but also
some precores and initial cores, even - despite of the
economics of transport - such exceptionally large ones
(Zakoscielna 1996: 82-85).

Dimensions of all the specimens are impressive (Tab. 1).
They belong to a group of the largest blade cores, not
only those of chocolate flint, so far known in the Polish
territories. Their weight varies from 1160g (core No. 2
from Zlota) up to 8405g (core from Zagdrzyce). Similar
weight, though of a fundamentally different form, is
known only in the case of some cores of the Funnel
Beaker culture made of Swieciechéw flint (Balcer 1975:
Tab. 2, Figs. 8 and 9, 2002: 35-41; Libera and Zako$cielna
2013; Fig. 7).

With such extraordinary dimensions and weight, cores
described here were not intended for production of
macroblades in a manner that is accepted for obtaining
Eneolithic specimens by pressure flaking, probably
using simple machines increasing pressure (e.g. Migal
2002: 258-259, 2003: 61; Pelegrin 2006: Fig. 5). And this
fact is not affected by the longest blade negative that is
present on the core from Zagérzyce, which has 180mm



ANNA ZAKOSCIELNA: CONSIDERATIONS ON THE TOPIC OF EXCEPTIONALLY LARGE CORES

Table 1. Characteristics of exceptionally large items for core exploitation made of chocolate flint.

Length Width Height blTa 32 lri):gietif/e
Weight (g)
in mm

Ztota, ‘Grodzisko I’ pit No. 40,

Sandomierz dist., core No. 2 17 79 80 73 1160
Ztota, ‘Grodzisko I’ pit No. 40,

Sandomierz dist., core No. 1 191 82 78 116 2655
Grédek, 1C, Hrubieszdw dist. 220 117 135 72 4640
Zagorzyge, site 1, pit 92, Kazimierza 270 160 165 180 8405
Wielka dist.

in length (Kalicki et al. 2012: 125). Exeptionally large
carinated cores were exploited with the use of antler
drift. Although this technique renders the opportunity
to detach relatively long and very long blades - up
to 30cm in length, but as it was evidenced by the
experimental trials of Witold Migal (2003: 61) - they have
substantially different characteristics than macrolithic
super blades. Blades obtained by indirect percussion
have plain butts, rather prominent percussion bulbs,
traces of intense retouch and abrading to correct the
platform edge, unevenly distributed weight and edges
rarely parallel over the entire length, not to mention
strong incurvation of blade and even its plunging
(Migal 2002: 257; Pelegrin 2006: Figs. 2 and 3a).

Indirect percussion as the primary technique for
blade detachment is very typical of the flint knapping
of the Danubian milieu, particularly in the early
stages of its development, when it was the dominant
technique (e.g. Kaczanowska et al. 1987; Balcer 1983;
Mateiciucovd 2008; Papiernik 2008). During the
younger phase strong pressure (lever?) appears, by
means of which macroblades were produced. People
of the Lublin-Volhynian culture utilized both blade
production techniques: macroblades were made
mostly of Volhynian flint (Zako$cielna 1996: Figs. XXV,
XXVI, XXXII-XXXIV, 2006b: Figs. 2, 4:1, 2008: Figs. 1-2,
3:1,2,4), short and mid-sized blade blanks were made of
chocolate flint (Zako$cielna 1996: Table X:13-16, XII:12,
2006b: Figs. 3, 4:2), although there are single pieces
known of blades obtained from this raw material by a
strong pressure method (blade from grave No. 122 in
Ztota ‘Grodzisko 1T, retouched blade with converging
edges from Zaliszcze, Parczew district - cf, Zakoscielna
1996: Table XXXVIIIL: 19 and XL:7).

Blades from a cache in Krowia Gdra, Sandomierz
district, seem to be very much in line with the size
of the discussed cores and the indirect percussion
method of reduction. This underwater deposit that was
accidentally found within the bottom of the Vistulariver

valley contained 24 blades of chocolate flint, including
18 complete or slightly damaged pieces (Florek and
ZakoScielna 2003: Figs. 1, 2 and Table 1). They were
obtained from at least three single platform cores in
early stages of exploitation when striking platforms did
not require rejuvenation by removal of rejuvenation
flakes or core tablets. Only one piece has butt with
visible negatives, the others have natural plain butts,
hence the striking platforms were not prepared even
in the active area. However, all blades with preserved
proximal part wear traces of corrections made during
core exploitation, primarily retouch of platform edge
(Florek and Zako$cielna 2003: Figs. 3, 6, 8:2,3,9 and
10:1-3,5), and in distal parts of some specimens relics
of crests correcting flaking face are visible (Florek
and Zako$cielna 2003: 4:2,4 and 6:3,4). Majority of the
specimens have cortex surfaces, usually lengthwise
along one side, or at least in the distal part (Florek and
Zakoscielna 2003: Figs. 3:4, 4:1,3,4, 6:1,2,4, 8:2,3 and 9:1).
All pieces are of macrolithic size and are very short and
broad. They are incurved, sometimes very strongly, and
plunging in the distal parts. The blades from the cache
in Krowia Gdra are sound examples of products obtained
by indirect percussion (Migal 2002: 257), and at the
same time they correspond with the morphometrics of
the discussed exceptionally large cores.

It is an extremely difficult task to try to associate the
exceptionally large precores and cores with any of the
known points of prehistoric exploitation of chocolate
flint, having in mind diversity and variability of
macroscopic characteristics of this raw material (shape
and size of concretions, colour and thickness of cortex,
or colour of the siliceous body) often present even
within a single flint deposit. This peculiarity has been
emphasised by all researchers (Budziszewski 2008:
45-49 and older literature there). Any macroscopic
assessments, even those articulated in the form of
classifications, are intuitive and subjective in nature. In
the case of the discussed here artefacts the situation is
somewhat ‘easier’ since their dimensions strongly differ
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from sizes of concretions occurring in most of the known
points of procurement. Janusz Budziszewski stresses
that ‘Definitely beds of big loaf-shaped nodules having
thickness of several centimetres and diameter of several
dozen centimetres are the most rarely encountered’
(Budziszewski 2008: 45), and such nodules had to be
the initial forms of all presented here specimens. In
the light of the present-day state of research on the
occurrence and exploitation of chocolate flint, places
of extraction of raw material suitable for items with
the size and shape analogous to the discussed precores
and cores should be primarily looked for in the north-
western and central stretch of the deposits of this flint.
Identification through surface surveys of the points of
chocolate flint extraction indicates that it is, indeed,
within this area that traces of activity of Neolithic
communities are particularly visible. They are, inter
alia, evidenced by the presence of single platform blade
cores with narrow flaking faces (Budziszewski 2008: 92).
Here quarry Tomaszéw I is located, in shafts 4 and 5a
of which very similar carinated precores of significant
dimensions were discovered (Schild et. al. 1985: Tables
VI, VII). The discoverers associate these cores, on the
basis of radiocarbon determinations, with communities
of the Linear Band Ceramic culture and of the earlier
phases of the so-called Lengyel-Polgar cycle (Schild et
al. 1985: 70-74, contra Zako$cielna 1996: 80-81).

Conclusions

For many years intensive research on the occurrence
and exploitation of chocolate flint did not reveal
materials that would allow to correlate any of the
existing procurement points with the activities of
the Lublin-Volhynian culture flint knappers, even
though in settlement clusters on the Nateczéw
Plateau, Sandomierz Upland, and also on the Rzeszéw
Foothills (the so-called western zone of raw materials
procurement) it used to be a strategic resource and had
to be brought in by direct expeditions to flint deposits
(zako$cielna 1996: 77-78; Zako$cielna and Libera 2013:
277-278). In small quantities it also reached the West
Volhynian Upland and Miechéw Upland, though
settlements located there benefited primarily from
closer located outcrops of Volhynian flint (in the case
of the former area) and Jurassic flint (in the case of the
latter one). Chocolate flint was used to produce blade
tools using indirect percussion method, primarily short
and medium long ones (Zakoscielna 1996: 37-40). The
demand for macroblades blanks was accommodated
by Volhynian flint products obtained by pressure core
reduction and brought in from own centres of the
discussed culture located in Volhynia. It is obvious
that flint knappers of this culture, who had extensive
knowledge and skills in the field of new technology
allowing to obtain macroblades, had to look for raw
materials with appropriate properties during their
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penetrations into the outcrops of chocolate flint. Having
found it they undertook attempts to obtain blades of
bigger sizes, of the so-called post metric revolution
parameters, obtained primarily using the indirect
percussion method (presented precores, cores and the
cache from Krowia Géra) and - perhaps to a limited
extent - also the pressure technique (mentioned above:
blade from grave No. 122 in Ztota ‘Grodzisko II'" and
convergent retouched blade from Zaliszcze).

Recently a discovery of a mining field ‘Przyjazd’ in
Rzeczkowo, Radom district, was announced. The
discoverers with no doubts associated it with the Lublin-
Volhynian culture (Budziszewski et al. 2014: 13; 2015:
56). Description of the raw material obtained there and,
above all, further studies on it will clarify whether this
mining field could have provided concretions suitable
for exceptionally large blade cores.

Translated by Pawet W. Zagdrski
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