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BOGDAN BALCER

Table 1. The percentage proportions of raw materials in the south zone of the Cracow industry

Older phase Younger phase
Cracow- Wiosto-
Raw materials ek Rzeszow- Korma- UETL IS wice Skoro- . Cracqw- Cracow-
HE @ Piastow nice Zarflos'é Lublin szowice Opucy Mognla Pleszow
Dist. Dist site 48
Jurassic-Cracovian flint 95.2 405 9.9 - - 759 0.17 98.0 88.85
Chocolate flint 0.8 35 1.3 221 48.1 - 94.26 1.0 1.54
Swieciechéw flint 0.6 21.0 13 0.21 13.5 - 0.13 - 0.36
Volhynian flint — 13.5 55.0 87.90 154 - - - -
Dniester flint - X? 2.6 — = - - - -
Baltic flint — 5.5 - 7417 11.5 24.1 0.26 - -
Obsidian 34 15.5 10.6 - — — 5.00 09 9.23
Radiolarite - 0.5 - - - - — - -
Indefinite and others - - 19.2 2.21 11.5 - 0.18 - -
Total 100.0 100.0 99.9 100.00 100.0 100.0 100.00 999 100.00

Bold type denotes percentages of the dominating raw materials.

X — occurring in indefinite, small percentage.

linear cultures (J.K.Kozlowski 1970; Kaczanowska,
Lech 1977; Lech 1979; Kaczanowska 1985). The
artifact groups of the industry are very different in
number, most frequently small with unstable structu-
res. This makes it difficult to carry out a general
characterization of the industry. The industry appears
most complete in the south zone in the uplands in the
Upper Vistula basin.

THE CRACOW INDUSTRY IN THE SOUTHERN ZONE.
OLSZANICA-OPATOW VARIETY

This variety of the industry comparises all the
regional groupings of the LPC and the early LgPl
and the few finds of the Stroked Pottery Culture in
the basins of the upper Vistula and the upper Odra in
the Lesser Poland uplands, the Lublin region and the
loess country in Upper and Lower Silesia.

THE OLDER, OLSZANICA PHASE

The starting point for the characterization of the
industry is the discussion of its older stage through-
out the whole development of the LPC (about 4600
4000 BC). From the leading site at Cracow-Olszanica
(Milisauskas 1976), we called it the Olszanica phase.

RAW MATERIALS

A few varieties of flint were used (Table 1) 2. The

2 In the numerical tables, we used data published in the
followin works: BALCER 1975; 1983; 1985; BoGucka-SLAskA 1977;
CaBALSKA 1963; DoMaNska 1974; 1982; DomaNska, Kosko
1983; DzIEDUSZYCKA-MACHNIKOWA, LECH 1976; GRYGIEL 1979;
KaczaNowska 1985; KaczaNowskA, LECH 1977; KACZANOWSKA,
J.K.Kozrowsk1 1971; A.Kempisty 1978; E.KEMPISTY, WIEC-
KOWSKA 1983; Kosko, PRINKE 1977; KOWIANSKA-PIASZYKOWA,
Kosusiewicz 1966; J.K.Koztowski 1959; 1970; 1972; KRrOL
1978; LecH 1986; LecH, NoworyTa 1979; MACHNIK 1966;
MaJCcHRZAK 1978; MiLisauskas 1976; 1978; MLYNARCZYK 1982;

situation changed with the passing of time. In the
oldest assemblages in Lower Silesia, the local erratic
Baltic flint dominated (Lech 1985). Slightly later, no
doubt, the greatest significance was achieved by the
Jurassic-Cracow flint. It dominated even close to the
chocolate flint deposits, which later increased in
proportion. In eastern Lesser Poland, in the Bug
basin, Volhynian flint was the main raw material, and
Dniester flint also reached there. Swieciechow flint
was locally ustd on a small scale. Cretaceous erratic
Baltic flint complemented the fossil materials.
ARTIFACTS AND ASSEMBLAGES OF ARTIFACTS

Most artifacts in the studied zone and stage occur
over the whole range of the industry in analogical
forms. Therefore, after discussing them in this subsec-
tion, we can only refer to the subsection.

PropbucTioN WASTE AND Branks. They include
cores, flakes and blades.

a. Blade cores have some varieties:

A —formed by cores with narrow flaking surfaces,
from flattish modules: Al — flattish cores
(Fig.1:16) 3 with flat sides and points; A2 — carina-

NIESIOLOWSK A-SRENIOWSK A 1980; TunNia 1979; UzAROWICZOWA
1970; WiECKOWSKA 1971 ; WISLANSKI 1966: WOIJCIECHOWSKI 1981 ;
ZAKOSCIELNA 1981.

3 The figures were plotted after: BALCER 1975; 1977; 1983;
1985; BiBikov 1953; BoGuCKA-SLaska 1977; DoMAaNska 1974;
DoMANskA, Kosko 1983; KaczaNnowska, J. K. Kozrowski 1971;
A.KeMprisTy 1978; E.KEMPisTY, WIECKOWSKA 1983; Kosko,
PrRINKE 1977; KrOL 1978; LECH, NOWORYTA 1979; MAJCHRZAK
1978; MryNARCZYK 1982; Uzarewiczowa, KowaLczyk 1973;
WaGa 1931; WIEckowska 1971, and on the basis of the original
finds in the course of excavations by L.Gabaléwna, R.Grygiel,
K. Jazdzewski, S. Milisauskas and J. Kruk, J. Pavelcik, W. Tetzlaff,
the Institute of Archaeology of the Ukrainian Academy of Sciences,
the Nowa Huta Branch of the Archaeological Museum in Cracow
and the Kujawy Research Group at the Institute of Archaeology,
Adam Mickiewicz University in Poznan. The figures were drawn
by B.Balcer and by W.Gawrysiak and H.legowiecka.
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ted and subcarinated pieces (Fig. 1: 20), with the sides
converging on edgy or rounded tops. They are
characterized by rich working. Pre-cores from such
cores are only known from the younger phase of the
Cracow industry in the southern zone. The greatest of
the discussed cores are 6-7 high, 12-13.5 cm thick-
long (from the flaking surface to the back), and about
5.5 cm wide. As they were much shortened during the
use, they came to resemble the subconical cores.
B — cores with wide flaking surfaces: Bl —
subconical (Fig.1:1) with a circular flaking surface
and pointed tops, or rounded tops, with small heights
up to 7 cm, diameter up to S cm: B2 — semiconical,

resembling cone sections with flaking surfaces on the
wider sides of modules. They are wider but thinner
than subconical cores.

C — other blade cores: box-like, cylindrical,
amorphous. The blade cores were altered. As a result
of a change in orientation, a few two-platform cores
occur. They were also transformed into flake cores.

b. Flake cores ordinary and counter shock, bipo-
lar pieces arose from flint pieces without working.
Approximately, the best-formed are subconical ones.
There are a few discoidal ones with circular flaking
surfaces. There dominate amorphous, multi-sided and

Fig. 1. Cracow industry, south vgriety, older, Olszanica phase. Artifacts from Volhynian (/, 3, 4, 6-9, 11-13, 24), chocolate (5), Jurassic-
Cracovian (16, 20), Swieciechow (I10. 14). Cretaceous Baltic (15, 18, 19, 22-24) flints and obsidian (2, 17, 21)

14,8, 13 14,16, 17, 20, 21 — Kormanice. Przemy$l District: 5. 6. 9, 10. 11, 24 — Rzeszow-Piastow; 7, 12, 22 — Tarnoszyn, Zamosé District; 15, 18, 19, 23 — Pietrowice Wielkie,
Katowice District (see Footnote 2)
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multi-platform cores after orientation changes with
diameters of about 3-5 cm. Bipolar cores exploited
by the counter bipolar technique, mainly used in the
case of poor raw material supply in Lower Silesia, are
known from the settlement at Skoroszowice, Wroc-
law District (Wojciechowski 1981, 47, 55).

c. Blanks. The basic blanks were blades, greatly
differentiated, 3 to more than 10 cm long. Of the
blades from the Olszanica settlement most are 45—
53 ¢cm long (Milisauskas 1976, 39). Other sites most
often yielded small blades, 3-5 cm long, 10-15 mm
wide and 2-5 mm thick, which are typically medioli-
thic. There are also small microlithic blades. On the
other hand, there are distinct blades from Volhynian
flint, 6-10.5 cm long, known from the Bug basin.

Blanks were also blades with broken offi curved
tops of pieces of blades. The technique of alteration of
blades by snapping (Dzieduszycka-Machnikowa,
Lech 1976) persisted as long as the industries of the
Danubian cultures existed.

The flakes came from the processing of pre-cores
and cores and also from a purposeful use of cores.
They were most often small and very small, up to
3 cm long. Mostly larger flakes were used as blanks.
Of the largest ones, the on-site forms emerged.

TooLs. We discuss them in the order of numerical
hierarchy established from an analysis of tool groups
from a number of sites (Table 2).

a. Endscrapers on blades, elongated and short,
with medium or weakly rounded scrapers dominate
(Fig. 1:3-6). There are distinct endscrapers with con-
verging sides (Fig.1:5). There are quite few endscra-
pers on flakes. Some of the endscrapers have re-
touched sides.

b. Retouched blades and those with traces of use
(Fig.1:12-15). The small dimensions of the blanks

made it difficult to apply any firmer retouch. There-
fore, there are infrequent blades with a continuous
retouch. We know notched blades, with retouched
notches, with an utilitarian retouch, polished as a
result of their use as sickle insets. There are infrequent
small blades retouched on the bottom sides and
denticulated blades (Fig.1:15).

c. Truncations and pointed arch backed blades are
rather slim or strictly slim, most often 3-5 cm long,
and 1-2 cm wide (Fig.1:7-10). Their oblique backs
are most often inclined at an angle of 50-70° with
respect to the axis. There are double and trapezoid
truncations (Fig.1:7), and the quite infrequent trun-
cations on snapped blades without end retouch made
by the planes of the snap faces. From the Rzeszow
region we know truncations with transverse, slightly
indented or straight, backs (Fig. 1: 10) with analogues
in the Mesolithic Janislawice culture. And there are
single specimens where the retouch of the tops enters
the side and which have the shape of pointed arch
backed blades (Fig. 2: 7) 80 percent of the objects are
polished indicating that they were used as the sickle
insets.

d. Perforators — groovers and borers. Tools from
blades and flakes. Groovers have retouched one-face
points but borers have alternating retouch points
(Fig.1:19). There are characteristic specimens with
thin separated points (Fig.1:18).

€. Retouched flakes side-scrapers and denticulated
tools (Fig.1:23). They are tools from the differently
retouched flakes, mostly worked in part, irregularly.
The specimens with continuous steep retouch or
semi-steep one can be defined as sidescrapers. There
are also flakes with notched and denticulated re-
touch.

f. Other tools are quite a few of them and in

Table 2. The percentage structure of tool groups in the south zone of the Cracow industry
(8] Yo phase
o e I
SRS Mogil o K c Tarnoszy 0 Mogsl R
Endscrapers 34.1 64.9 61.4 23.8 46.5 330 2093 45.7 17.8 38.7
Retouched blades and those 11.2 21.6 35 309 18.6 29.6 34.02 11.0 23.6 205
with use traces

Truncations, backed pieces 11.7 5.0 17.6 16.7 14.0 12.2 748 248 374 16.3
Retouched flakes 129 - - 119 7.0 14.8 17.57 7.6 5.6 9.2
Perforators 25 35 10.5 — 6.0 246 1.0 1.0 38
Sidescrapers 16.7 1.7 35 23 - - 2.1 4.1 34
Burins 5.1 1.7 35 4.7 7.0 09 0.56 24 3.1 3.2
Denticulated tools — — = 4.7 23 — — - 25 1.1
Trapezes — = — — 09 1.68 1.3 - 0.3
Picks — = — — — — 0.5 0.8 0.1
Others and indefinite 5.8 = = 23 2.6 15.31 37 4.0 35
Total %/, 100.0 99.9 100.0 100.0 100.0 100.0 100.00 100.0 99.9 100.0
Tools number 760 57 57 42 43 115 535 383 393 2367
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The flint finds from the early LgPl in the southern
zone indicate only slight evolution changes compared
with the older ones (Balcer 1983, 257ff), but they
represent the same industry. In terms of raw mate-
rials, the role of chocolate flint had grown, as, close to
the deposits at least, it became the basic raw material.

Witht the discussed stage, we connect pre-cores,
up to 10cm high, with rich working, known from
settlements and mines (Dzieduszycka-Machnikowa,
Lech 1976; Schild, Krélik, Marczak 1985, 56-58),
meant for blade cores, with narrow flaking surfaces,
subcarinated and subconical. Blade cores (Fig.2:1),
flake cores, blanks and most tools, such as endscra-
pers (Fig. 2: 2-4), retouched blades (Fig. 2: 18, 21, 22),
truncations (Fig.2:5, 6), a backed piece (Fig.2:7),
perforators (Fig.2:8,9,14,20), do not differ from
those from the older phase. According to our calcula-
tions, there was an increase in the size of the blades
by about 8°/,. Specimens 8 to about 10 cm long are
more frequent.

Among the tools (Fig.2: 2-26), there are sporadic
blades with distinct continuous retouch, on one or
both sides and with retouch along the entire perime-
ter (Fig.2:15,16). The first blades appeared with
oblique parallel retouch (Fig.2:15) and there were
also specimens with pointed tops (Fig.2:17,19).
There are still very few burins (Fig. 2: 24), and denti-
culated fools (Fig. 2:25).

From settlements, graves and mines, there come
small three-wall and four-wall picks (Fig.2:23) with
pointed tops (Lech 1980). From the Opatéw settle-
ment we know a hoe-like tool (Fig. 2:26).

In the tool groups there was a distinct increase in
the number of trapezes (Fig.2:10-14; Zakoscielna
1985). The material from settlements showed a relati-
vely high index P = 6-10 (Table 3).

THE CRACOW INDUSTRY IN THE STROKED LPC

This culture is very poorly represented in the
basin of the Upper Odra in Lower Silesia. An
assemblage of more than 30 Jurassic flint artifacts
comes from the settlement at Wawolnica (former
Strzelin County: Bukowska-Gedigowa, Gediga
1963). It included two subconical blade cores, about
35 mm high, 14 blades, 25-54 mm long, 17 flakes and
chunks, and a truncation and a small retouched
bladelet — probably a sickle inset.

A small assemblage of finds comes from the
settlement at Niemcza, Walbrzych District (Lech
1981b). Baltic flint dominated there, and a subcarina-
ted core, counter shock, bipolar core endscrapers and
truncations occurred (Lech 1981b, 45, Fig.2). The
Stroked LPC finds are not different from the flint
artifacts of the LPC and the early LgPl. J.K.
Kozlowski and S.K. Kozlowski (1977, 268) already
suggested this.

THE CRACOW INDUSTRY IN THE NORTHERN ZONE.
THE BRZESC KUJAWSKI VARIETY

The finds from the Linear cultures in Kujawy and
Greater Poland, the Pyrzyce region in West Pomera-
nia and the Jordanow group in the Silesian Valley in
Lower Silesia, in the foreland of the Lowlands have
been assigned to this variety. In the northern zone the

Fig.2 Cracow industry, south variety, younger, Opatéw phase.

1,3,5-7,12,17-19, 23, 25 — Cracow-Nowa Huta-Mogila, Site 48 (Jurassic-Cracovian flint); 2, 4, 8-11, 13, 14, 16, 20-22, 24, 26 — Opatow, 15 — Zawichost, Pieczyska site, Tarnobrzeg
District (chocolate flint)
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21, 24, 26, 37), Jurassic (25, 317 and Baltic (others) flints

1,2,8,919, 23, 26-32, 35-42 — Brzei¢ Kujawski, Wloclawek District; 3-5, 7, 10-12, 14, 20-22 — Zalecino, 6, 13, 15-18 — Zukow, Szczecin District 24, 25 — Radziejow, Site 5,
Wioclawek District; 33, 3¢ — Dobkowice, 4345 — Tyniec Maly, Wroclaw District
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Table 4. The raw material structure of the flint materials of the Cracow industry, Brzes¢ Kujawski variety, in the north zone

Older phase Younger phase
early LgPl late LgPl
Radziejow Zalecino
. . . . K ujawski . i
Flint Brzes¢ Kujawski Wl:)l;:vsve;( Szgecnn Radzie.jéw e Brzeéé ' T;’l:l';c
Dist. . Kuj. Kujawski settlement
total i tools total total l tools total total total tools total
Baltic 36.6 159 19.6 95.7 93.9 9.8 90.1 933 79.2 99
Chocolate 59.6 713 78.3 33 5.1 90.2 8.6 43 12.5 —
Jurassic-Cracovian - - - 0.9 1.0 - 13 %) 6.9 e
Swieciechow 1.4 6.8 - - - - - 0.2 1.4 -
Indefinite 24 - 2.1 - - - - - - -
Total 100.0 100.0 100.0 99.9 100.0 100.0 100.0 100.0 100.0 100.0

Bold type denotes percentages of the dominating raw materials.

imports of raw materials from Lesser Poland greatly
decreased or even stopped. Use was e.g. made of the
better varieties of the Baltic flint. In the Brzesc¢
Kujawski group this was grey-bluish flint occurring
in relatively large pieces in the Note¢ basin, and in
the Jordanoéw group it was Silesian-Moravian flint
from secondary deposits more than 100km distant
(Balcer 1977, 7).

ARTIFACTS AND ASSEMBLAGES OF ARTIFACTS

Very small assemblages of artifacts come from
most sites in Kujawy (Domanska 1982). In 1978,
R.Grygiel was kind enough to provide me with 390
specimens from cottages and dug-outs at Brzes¢ Kuj.
218 specimens come from graves and settlement at
Tyniec Maly and Dobkowice, Wroctaw District, of
the Jordanow group (Lech, Noworyta 1979; Gérecka,
Noworyta 1980; Lech 1986).

The artifacts have analogous forms, the same or

(Fig.3:32). From sites of the Jordanéw group there
come blades and blade tools, 75-131 mm long (Lech
1986). Among the distinctly selected 45 blades from
Tyniec Maly, 60-131 mm long, most (31%,) of
whole objects are 90-100 mm long, with mode of
93 mm, and their width is 20-25 mm (Lech 1986,
78-83). The largest blade is 131 x26 x9 mm, and
one blade tool is 124 x22 x8 mm (Lech 1986, 82).
These blades and blade tools from Brzes¢ Kuj. and
Tyniec Maly and the specimen from Dobkowice,
more than 90 mm long (Lech, Noworyta 1979),
distinctly reflect the tendency to an increase in the
sizes of blanks and tools at the decline of the
Cracow industry.

The tools are not different from those known from
the older phase. There is a higher proportion of
truncations with backed pieces (Fig.3:35,36)

Table 5. The percentage structure of tool groups in the Brzes¢
Kujawski variety, north zone of the Cracow industry

slightly larger dimensions than those of the older
. 5 3 Older phase Younger phase
development period of the Cracow industry in the Fybiec
same zone. From Brzes¢ Kuj. there come two blade Tools precté | e | preest | Maly
. . - . ujaw-
cores, one subconical (Fig.3:27) and another barrel- w | e i :‘::
like, 30-37 mm high, from Tyniec Maly there come
subcarinated cores, including a specimen with 59 x40 ﬁ"?scripzrsbl 5 UL LT D
o . . ctouchne ades
x 27 mm (Fig. 3:45) and subconical cores_(Lech 1986, RN T 295 6.1 X 156 20
81). There are known small flake cores with changed .,
orientation and counter shock, bipolar cores. Truncations,
5 5 . 114 10.0 = 22.1 20
Blades were the basic blanks. Their length was backed pieces
20-131 mm, and most were still small. 58°/, of Retouched flakes 68 >4 L ’;'Z ’;
blades from the settlement at Brzes¢ Kujawski and gzrrfi(:;amrs L f(l) 3 52 9
60°/, of the blades at the settlements at Tyniec Sidescrapers A 30 104 o
Maty (Lech 1986, 78, Plate 7) were 30-60 mm long.  Trapezes - - 2.1 - -
In these two settlements, blades 10-20 mm wide  Chisel-like 46 . 273 x? 91  x?
(Fig.3:44) dominated. Apart from small mediolithic el R
: : Sk Others and indefinite  — 20 50.0 - 6
blades bordering on the microlithic, there were,
however, much larger blades and blade tools, 75- Total 1000 1000 1000 1000 100.0
131 mm long. From Brzes¢ Kujawski we know 3  Specimen number 44 99 48 77 44

such blades 65-90 mm long and 17-30 mm wide

X — occurring in small, indefinite percentage.
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Fig.4. Saspow industry. Artifacts from Volhynian (I1-6, 9-12, 15, 17, 20, 24) and chocolate (others) flints

-5, 15, 20 — Strzyzéw, Zamos¢ District: -/2 — Jaszczdw, Lublin District: others ~ Z ota, Tarnobrzeg District
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meant the beginning of the Eneolithic. On the other
hand, in the Danubian cultures flint celts were not
produced until their decline. The technological

BOGDAN BALCER

breakthrough did not come until the TC and in the
Lesser Poland group of the TRB in the uplands.

3. SARNOWO INDUSTRY IN THE EARLY FUNNEL BEAKER CULTURE (TRB)

This industry represented the older, “early-
beaker” period in the development of the TRB flint
processing in its eastern group. in Kujawy, in the
oldest stage AB — the Sarnowo one and the early
Wioérek phase. The characterization is based on the
settlement materials from the Sarnowo cemetery,
Wioctawek District, from under Grave 8, hence
comes the oldest '*C data for the TRB (3620 + 60
BC; Gabatowna 1970). These materials were elaborat-
ed by E.Niesiolowska-Sreniowska (1980), who be-
lieves (private communication) that it is only with
those that we can connect the oldest TRB industry.
We believe that the Sarnowo industry was an “early-
beaker” industry, with a slightly wider range, exceed-
ing the stage AB. at least up to the early Widrek
phase. Irrespective of the relative chronology, it
involved those assemblages whose most significant
features were the domination or the very large
proportion of chocolate flint, particularly in tool
groups and the presence of truncated blades with a
simultaneous lack of flint celts. In addition to these
groups, it also comprised the assemblage of finds
from the still unpublished settlement at Sarnowo, the
relatively numerous materials from Sierakowo, Byd-
goszcz District (Kosko, Prinke 1977), and also the
very few assemblages at least from some Kujawy
graves at Sarnowo and Lesniczowka, Wloclawek
District (Mlynarczyk 1982), and from the settlement
at lacko, Bydgoszcz District (Domanska, Kosko
1983).

RAW MATERIALS

Chocolate flint was the basic raw material (Table
9). It dominates throughout the material or just in
tool assemblages. The local erratic Baltic flint was

usually of secondary importance. What is particularly
significant is the presence of a few artifacts from
Volhynian flint. From the Sierakowo settlement we
know artifacts from Swieciechow flint and doubt-
raising ones from Jurassic flint, since the latter may
also have been local erratic flint.

ARTIFACTS AND ASSEMBLAGES OF ARTIFACTS

Core rorMs. They include pieces of raw material
with traces of initial working, ordinary single- and
multi-platform flake cores after orientation changes,
counter shock, bipolar and blade cores. The latter
were turned into much smaller flake and counter
shock bipolar cores, therefore, we meet them so
seldom. From Sarnowo there come two blade cores
of chocolate flint: one with a narrow flaking surface,
60 x 44 x 38 mm, which arose as a result of shorten-
ing a subcarinated core (Fig.5:1), and a semiconical
one, 63 x 51 x 25 mm, used after an orientation
change. We can suppose that the basic form was the
subcarinated blade core. From tacko we know 2
microlithic cores (Domanska, Kosko 1983; Fig. 5: 26).

The counter shock bipolar technique dominated
in the use of small chunks of Baltic flint and strongly
exploited blade cores. The full cycle: pre-core — blade
core — flake core — counter shock, bipolar core was
analogous to the north variety of the Cracow indus-
try.

BrLaDEs AND Frakes. The tool groups show a
relatively balanced proportion of blade and flake
blanks. Among blades, chocolate flint specimens
dominate. Preserved as a whole, they are 26-95 mm
long, 68.7 mm on average, 17.2 mm wide and 4.9 mm
thick. On the basis of the blades and blade tools, we
can assume that blades 45-80 mm long (Fig. 5:3)

Table 9. The percentage proportions of raw flint varieties in the materials from the sites of the Sarnowo

industry
o undsei:"g::v’e 3 Lesniczowka Sierakowo tacko
total tools total tools total tools total tools
Chocolate 84.6 86.8 74.6 53 29.7 42.7 258 23.1
Baltic 14.5 10.5 164 20 553 313 584 308
Volhynian 0.2 09 1.5 7 - = 1.1 7.7
Swieciechow - - - - 84 13.0 - =
Jurassic - - — - 6.4 13 9.0 38.5
Indefinite and others 0.7 1.8 7.5 20 0.2 5.6
Total 1000 1000 100.0 100 100.0 100.0 999 00.1

Bold type denotes percentages of the dominating raw materials.
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were most frequently made, whereas blades 60—
80 mm were meant for tools. Pieces 90-95 mm long
are exceptional. Most blades and blade tools are
11-20 mm wide, the greatest number of tools were,
however, produced from wider blades, 16-20 mm
wide.

Bladelets and blade-like flakes from Baltic flint
are smaller, up to 50 mm long and up to 20 mm wide,
and also microlithic, up to 36 mm long.

Among flakes, small chips dominate, up to 20 mm
long, there are fewer small flakes, 2-4 cm long,
infrequent medium-size ones, 40-60 mm long, and
exceptionally, large ones, 60-80 mm long.

TooLis. We defined 12 varieties of tools (Table 10).

a. Endscrapers (Fig.5:12,27,28,31,36) dominate
in tool groups. Most blade endscrapers come from
cemeteries, most flake ones are found at settlements.
Endscrapers from blades are elongated and short,
up to about 20 mm wide. Some, like blades, have
completely retouched sides, therefore, H. Mlynarczyk
(1982) defined them as “retouched blade-like end-

Table 10. The flint finds from the leading sites of the Sarnowo
industry, TRB

5aInowo. Leéni si
Find varieties under G D Total
owkn | kowo
Grave &
Natural chips and 15 15
pre-core forms 12 12
Blade cores 1 1

Ordinary flake cores 6 2 17 25
Counter shock bipolar 11 3 37 51
flake cores

Raw material, ptroduction
waste and blanks

Blades and their 47 11 45 103
fragments
Flakes, chunks 238 36 353 627
Altogether 330 52 452 834
1. Endscrapers 8 6 44 59
2. Retouched flakes 27 3 26 53
3. Retouched blades 26 1 13 45
4. Perforators 23 2 25
S. Burins 6 7 14
6. Sidescrapers 7 1 8
7. Truncations, backed ) 2 7
S pieces
© { Chisel-like scaled 3 3
~ 89. ) picces
} Denticulated tools 3 3
10. Hammer stones . 1 2
1112 ) Trapezes 1 1
"7 | Blunt borers 1 1
Others and indefinite 3 1 4
Combined tools 2
Altogether 114 15 92 225
Total 444 67 544 1059

* The tools are enumerated in the order of numerical hierarchy of all tocls in
Table 10.
Numbers in brackets are not subject to summation.
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scrapers”. Most endscrapers narrow beneath the
scraping surfaces (Fig.5:28,31), and only some
widen (Fig.5:27). Most short and bulky flake end-
scrapers also have retouched sides. The scraping
surfaces of endscrapers in the Sarnowo industry
were retouched at an angle of 75-90°. We know com-
binations of an endscraper with a point and end-
scrapers with platforms used as blunt perforators.

b. Retouched blades and those with use traces.
The more solid blade blanks made it possible to
use more solid retouch in retouched blades from
chocolate (Fig. 5:2,4) and Volhynian flints. There
are a distinct retouched blade from I.esniczowka is
121 mm long and a fragment of a retouched blade
with oblique, parallel retouch (Fig.5:13). Small
blades had partly micro- and fine retouch, and they
were notched (Fig.5:5,24,37). The latter were used
as sickle insets with platforms worked upwards.

c. Retouched flakes and sidescrapers. Partly
retouched flakes dominate among flake tools (Fig.
5:17,18,35). Some of them can be defined as
scrapers or sidescrapers, whereas some small
specimens are multiple scrapers (Fig.5:18).

d. Perforators and groovers. Smali groovers from
blade fragments with points retouched on one face
dominate (Fig.5:14). There are also short — point
borers with alternating retouch, including very small
ones (Fig.5:16) with' points thinned by the burin
technique (Fig.5:15).

e.Truncations. Common truncations with retouch-
ed backs and also those on snapped blades formed
by snap faces (Fig.5:19,20). We know a backed
piece (Fig.5:23). There are original specimens with
arched backs (Fig.5:11,22). The truncations were
used as sickle insets.

f. The other tools. Probably, some or even most
scaled pieces with sharp edged poles were used as
tools (Fig.5:21). There are also blunt borers with
ends rounded by use (Fig. 5:33,34); denticulated
tools from flakes (Fig. 5:30); hardly distinct single
blow burins and those on snap (Fig.5:10,29,32);
core hammer stones; trapezes from flake fragments
(Fig.5:7-9,25); an endscraper + groover (Fig.5: 14},

g. Microlithic ‘forms. Because of differences be-
tween the applied properties of raw materials, the
tools (Fig. 5:21). There are also blunt borers with
forms, including trapezes, micro-retouched bladelets,
multiple scrapers, some perforators and groovers, and
a truncation (Fig.5:6).

ASSEMBLAGES OF ARTIFACTS. The general structure
of the find assemblages from the leading sites of the
industry is similar (Table 11). The structure of the
usually very small assemblages of tools is, on the
other hand, unstable. The different varieties of tools
dominate in particular assemblages. Under Grave 8
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Fig.5. Sarnowo industry. Artifacts from chocolate (-5, 10-23, 27-29, 33, 34) Baltic (30-32, 35), Swieciechow (36, 37) and indefinite (6-9,
24-26) flints
1-22, 27, 28, 30, 33-35 — Sarnowo, 23 — Lesniczowka. Wloclawek District: 24-26 — Lacko. 29. 31. 32, 36, 37 — Sierakowo, Bydgoszcz District

at Sarnowo they are flakes and retouched blades, at
the Sierakowo settlement they are endscrapers. By
summing up tools from a few sites we can try to

Table 11. The general percentage structurc of the flint
materials from the sites the Sarnowo industry, TRB

establish the numerical hierarchy of tools character- Artifacts Sarnowo |y i Siera- -~

istic of the Sarnowo industry (Table 10). The propor- varieties ;:f:rs L s .
tion.of microlithic forms, readily to be seen in the Core forms 70 75 9.9 79
leading assemblage from under Grave 8 at Sarnowo, Blades 11.0 164 83 9.0
is in fact small, namely about 5-8°/, of the tool Flakes 55.4 53.7 64.9 68.5
assemblage. The assemblage from the Lacko camp is, Tools 26.6 224 169 14.6

on the other hand, almost fully microlithic (Doman- Total 100.0 1000 100.0 1000
ska, Kosko 1983). P index 376 35 49 47
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Table 12. The percentage proportions of raw flint in the Lesser Poland industry materials in the southeast zone of the TRB

Sandomierz Upland

West Volhynian

Western Lesser Poland

Upland
Elin Zawichost Cmielow Grodek Nadbuzny Ksigznice Wiel. Brenocice Zawarza

total [ tools total I tools total tools total ’ tools total ! tools total

Swieciechow 96.07 9040 37.86 69.65 8.84 25.97 1.60 1.61 9.0 7.5 12
Banded-Krzemionki 1.29 281 62.10 28.76 1.48 1.40 - - 0.8 1.0 -
Volhynian 0.41 1.64 X 0.18 78.55 68.60 2.14 5.84 0.1 1.5 2
Jurassic 0.05 = 0.02 070 * 0.09 0.17 96.26 92.54 90.0 89.0 25
Chocolate 0.25 - 0.01 0.35 0.37 0.17 - = = - 5
Baltic 0.72 3.74 0.01 0.18 0.46 035 - = 0.1 1.0 5
Others and inde- 1.21 1.40 X 0.18 10.20 333 - — — — —

finite

Total 100.00 99.99 100.090 100.00 99.99 99.99 100.00 99.99 100.0 100.0 99

Bold type denotes percentages of the dominating raw materials. X — proportion above 0.01%/,

from Swieciechow flint is about 10.5-20.5 cm,
17.3 cm on average, while the width is on average
8.8 cm, and the thickness is 4.8 cm. Flake cores from
small flint chunks or those that arose as altered or
residual forms of blade cores (Fig. 7:16) are most
frequently amorphous with enanged orientation.
There are also counter shock bipolar flake cores.
RcuGHouTs AND SEMI-FINISHED AXES. They belong
to core forms known from mines and settlements.
Roughouts with faces of initial working can be close
to or even indistinguishable from pre-cores. Among
the semi-finished pieces, we can include specimens
already showing the form of axes, and also that of
basically prepared, but unpolished axes (Fig.7:12).
BLADEs AND FLAKES. Blades were the fundamental
blanks. In this industry we distinguish between two
categories of blades: 1 — irregular-shaped, thick, with
angled sides, often cortical, relatively short; 2 —
exquisite, regular, long, with parallel or slightly con-
verging sides. They were the main objectives of
preparation. They were exchanged, as is indicated by
the expansive propagation of blades from Swiecie-
chow and Volhynian raw materials. Irregular-shaped
blades were extra products. The length of exquisite
blades from Swieciechow flint is up to 30 cm, 14.6 cm
on average, with the length of irregular blades, on
average, of 12 cm. Among the selected exquisite
blades, there dominate specimens 16-18 cm long,
174 cm on average, 3.2cm wide and 0.8 cm
thick. The largest specimens 27 and 30 cm long are
record long in the Neolithic in the basins of the
Vistula and Odra basins (Fig.7:1). Blades from
Volhynian flint are slightly smaller, with the average
dimensions of 16.1 x 3.2 cm. The length of the largest
blades from Jurassic flint exceeds 20 cm, and their
width is as much as 5 cm, whereas the thickness
exceeds 1 cm. Use was also made of smaller blades,
up to 10 cm long, from smaller blade and flake cores,

including altered forms, even fiom damaged axes. In
most assemblages, there dominate flakes from the
different stages of preparaticn and repair of blade
cores, working of axes, and the projected use of
ordinary and counter shock, bipolar flake cores. On
the other hand, it had a secondary importance. Blanks
may have been flakes from forming blade cores
and axes, in the working of which 70-100 flakes
emergex.

Toors. In our first elaboration of the Lesser
Poland industry, we distinguished 17 varieties of
tools, divided into kinds and subkinds, on the one
hand, and grouped in some groups, on the other hand
(Balcer 1975, 89-139). Now, we slightiy reduce the
number of tool varieties (Table 13).

a. Retouched blades and those with use trace. The
macrolithic blanks admitted firm primary retouch
and the repair of retouched blades by the secondary
chipping of them. We distinguish here between three
varieties of retouched blades: A — originally directly
and continuously retouched on one or both sides
completely unilateral and partly so (Fig.6:2-4); B —
half steeply and steeply retouched, slightly narrowed
with respect to variety A (Fig.6:5); C — highly
narrowed, steeply retouched, residual with respect to
variety A (Fig. 6:6). Retouched blades have raw and
retouched tops: arched as in endscrapers, or ogival
and pointed (Fig.6:10, 7:14), as in perfora-
tors and groovers. In addition to typical retouched
blades, there are micro-denticulated, partly retouched
and also raw blades, however, the latter bear use
traces, mainly sickle polish. Sickle insets of a new type
with uniform, long blade edges were mainly micro-
denticulated blades and retouched blades. A with
subtle retouch (Fig. 7: 23). They had raw or retouched
ends, after the curved tops have been broken off.
They should not be mistaken for endscrapers with
their wider and more solid scraping surfaces. Sickle
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Fig.6. Lesser Poland industry. TRB artifacts of Swieciechow flint

1,9, 11,14, 16-19 — Zawichost, 2 — Krzeczkowice, 3-7, 10 — Kamien Lukawski, 8 — Cmielow, Tarnobrzeg Dustrict; 12 — Grodek Nadbuzny, Zamosé District; 13 — Szewna, Kielce

~ Swin

na, Piotrkéw Trybunalski District

District: 15
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Fig.7. Lesser Poland industry. TRB (I-15, 18, 22, 23) and RPC (16, 17, 19-21) artifacts from Swieciechow (I, 3, 12), Volhynian (4-7, 9-11
13-15). Baltic (8) and Jurassic (others) flints
! ~ Radziejow. Wloclawck District: ' — Tarkowo. Bydgoszez District: - — Rzeczkowo. Torun District: 4 7. 10, 11, — Grédek Nadbnzny, Zamosé District: 8 —~ Grebocin, Toru
District: 9 — Gaj, Konia District; 12 — Wloszanowo, Bydgoszez District: 13 — Wietrzychowice, Konin District; 14 — Las Stocki, Lublin District; 16,17, 20 — Cracow -Zeslavice
19, 21 — Cracow-Nowa Huta-Mogita: 18, 22, 23 — Bronocice, Kielce District
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Fig.8. Pietrowice industry in the south zone. TRB (I-19) and RPC (20-30) artifacts of Silesian-Moravian Baitic Cretaceous flint
I, 11 — Rakéw, Opole District; 2-10, 12-19 — Pietrowice Wielkie, Katowice District; 20-30 — Hlinsko, Pferov District (Czechoslovakia)
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through use. Their ends are used up as in blunt borers
(see p. 70).

g. Core axes are mostly axes (Fig.8:12), also
triangular or oval ones (Fig.8:19), and celts, which
are small, 6-13 cm long, with bit widths of 33-
47 mm, and 20-30 mm thick. There are few altered
and residual forms of them coming from repairing
the original forms.

h. Flake axes and adze-like tools. The tools from
the smallest natural or processed flakes have symme-
trical or asymmetrical longitudinal cross-sections and
trapeze outlines (Fig.8:15).

i. Chisel-like scaled pieces. In both zones of the
industry there are scaled pieces, at least some of them
may have been tools (see p. 70-71). They are four-
-wailed or sub-oval, bipolar and tetrapolar, most
often bifacial ones from flakes, fragments of blades
and blade tools.

J. Arrowheads. Triangular arrowheads are infre-
quent (Fig.8:11, 14, 18). There is a distinct elongated
arrowhead with slightly S-shaped sides (Fig.8: 18).
Stump-like arrowheads come from Moravia.

k. Other tools are hardly distinct burins, hammer
stones — grinders, denticulated tools, bifacial tools
and biunt borers from blades. There are infrequent
multiple tools 1n the form of combinations of a
sidescraper and a burin, an endscraper and a borer
and a burin, and a sidescraper and a notched piece.

ARTIFACTS OF THE PIETROWICE INDUSTRY
IN THE RPC

The determination of them is based on the finds
from tie relatively homogeneous settlement at Hlin-
sko (Pavel€ik 1972). Blade tools 5~10 cm long domi-
nate. There are retouched blades and micro-denticu-
lated blades (Fig.8:25-28), truncations (Fig.8:22),
elongated, thick and short endscrapers {Fig. 8: 20, 21},
blunt blade borers (Fig.8:23), adze-like tools
(Fig-8:29), a triangular arrowhead (Fig. 8:24) and an
axe with oval cross-section (Fig.8:30). Micro-denti-
culated blades were sickle insets. The Lesser Poland
imports are represented by a broken blade piece — a
sickle inset of Swieciechow flint. An endscraper from
a fragment of a sickle knife of this raw materiai comes
from the Stary Zamek site at JeviSovice. At this site,
and at tne other site of the RPC, there are the
par:icular typological elements of the Pietrowice
industry. These artifacts are the same as those of the
TEB on the Glubczyce Plateau. The situation is
similar 1n terms of raw materials. Therefore, we
cannot distinguish the flint materials of tlie discussed
culture which occur at the mixed siies of the two
cultures, confirming their origin from the same indus-
try.

ARTIFACTS OF THE PIETROWICE INDUSTRY
IN THE NORTH ZONE

Most of them come from two settlements in
western Greater Poland at Site 3 in Poznan-Lasek
(earlier Lubon; Jazdzewski 1936, 64; Kowianska-
Piaszykowa, Kobusiewicz 1966) and at Mrowino,
Poznan District (Tezlaff 1978). There, the basic raw
material was Baltic flint from the secondary deposits
on the Warta. Swieciechow flint flakes are traces of
imports from the South. The largest artifacts — axes
of Baltic flint — are 9-10 cm long. We know only
one, conical, blade core (Fig.9:1). There dominate

Table 15. The list of finds of the Pietrowice industry in the north
zone

Raw lumps and with
working traces X il
Ordinary and counter
shock bipolar flake
cores 63 61 27 11
Blade cores 3
Initially worked meces
and semifinished axes |
Flakes and chunks 1162 437 359 80

Blades and their

Raw matenal, production
waste and blanks

[ragments 67 I8 S 14

12903 553 391 108
957 92 82 68

Altogether

Percentage

I. Endscrapers 35 20 i 33 99
2. Retouched
flakes
3. Blades and
blade like Rakes,
worked ang
with use traces 16
4. Sidescrapers -
5. Axes |
4?7 - 4?
Bunns - B 4
8. Perforators |
( Truncation
| and backed
9-11 } plece
’ 5
{

L S
]
4
B

, Adze-hike tools
0,/

Tools

.\H.‘k\ | ]
Chusel-hike -
'\.zfuf Dicces B S
: \1\&;(1[‘1:‘
J scraper
Sharp-pointed - :

Lberer

+ ounn

Altogether 587 48 RE 49

Percentage 8.} 3 IS

Total 51




NEOLITHIC FLINT INDUSTRIES IN THE VISTULA AND ODRA [ ASINS 77

ordinary and counter shock bipolar flake cores, most
often small ones — 2-4 cm high, the largest 7-8 cm
high. At the preliminary exploitation stages, they
could serve to produce bladelets.

The most frequent are small flakes (2—4 cm), less
frequently there are medium-size ones (4-6 cm) and
single large specimens (up to 7 cm long). Blades are
29-79 mm long, 10-28 mm wide and 4-9 mm thick.
Most often, they are 40-50 mm long, 15-18 mm wide
and about 6 mm thick.

Table 15 contains a list of tools from the above-
mentioned settlements (Fig.9:2-6,9). All of them
have their counterparts in the south zone of the
Pietrowice industry. What is particularly significant is
the presence of a celt (Fig.9:5) and an axe with
triangular cross-section (Fig.9:14), picks (Fig.9:4),
adze-like tools, sickle insets in the form of micro-
denticulated bladelets and a truncation (Fig.9: 2) with
stylistic properties also specific of the south variety of
the Pietrowice industry. There are also flake end-
scrapers (Fig.9:6,9) and borer + burin (Fig.9:3).

The flint finds of the Ustowo group of the TRB
come from the three main sites of this group east of
the Odra (Siuchninski 1981). The basic raw material
was Baltic flint from the moraines of the Pomeranian
lake district. There were no imports from the South,
while within the Ustowo group there are loose finds
of macrolithic four-walled and oval axes from Rugian
fiint which were imports from the southwest process-
ing centres in the region of the coastal, southwest

Baltic outcrops of Cretaceous flint. Large artifacts of
this flint, such as flakes up to 10 cm in diameter and
blades and blade tools up to 35 mm wide and more
than 10 mm thick, known from the settlement in
Szczecin-Ustowo (Fig.9:10, 11; Bogucka-Slaska 1977)
are distinctly more massive than the artifacts of
erratic Baltic flint from the settlement at Cedy-
nia, Szczecin District (Fig.9:7,8,12; Majchrzak
1978).

The largest number of finds comes from the
settlement in Gorzow Wielkopolski, but has not been
elaborated yet (Szczurek 1981). In it, there dominate
flake endscrapers (Fig.9:13), and retouched blades,
small axes and celts about 70 mm long, and a group
of dozen-odd lanceolate projectile points 40-50 mm
long, with surface retouch on both sides
(Fig.9:15,16) are known. From other sites we know
in addition sidescrapers and retouched flakes. In all,
only a few typological elements of the Pietrowice
industry are represented by them.

AsseMBLAGES OF ARTIFAcTs. The assemblages of
finds from the particular sites are greatly differentia-
ted in terms of number and the general structure. In
the south zone, just as within the range of the Lesser
Poland industry (see p.71) there is a distinct division
into the production settlements (the settlements at
Pietrowice, P = 27.2, Rakow, P = 13.3) and the users’
settlements (Wojnowice, P = 4.7, Polska Cerekiew, P
= 4.4) last three in Opole District. In the north zone,
the materials from the settlements in Poznan-Lasek

Fig.9. Pietrowice industry in the north zone. TRB artifacts of Baltic Cretaceous flint
1-6, 9 — Mrowino, Poznan District; 7, 8, 12 — Cedynia, Szczecin District, 10, 11 — Szczecin-Ustowo,; 15-16 — Gorzéw Wielkopolski
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Fig. 10. Biernaszewka industry. Artifacts of Dniester flint
1-6, 10-14, 20-25 — Biernaszewka: 7-9, 15-19, 26, 27 — Sabatinowka, Ukraine, USSR

truncations (Fig.10:11,15), rhombi (Fig.10:12,13), THE LUKA WROBLEWIECKA INDUSTRY
trapezes (Fig.10:16), micro-retouched bladelets or

perforators and groovers (Fig.10:14,18,19). The It includes the TC phenomena from the turn of
products of the industry are slight and small, phases A and B to the onset of phase B2. It still
typically mediolithic and microlithic. represented the older phase in the TC flint processing

Fig. 11. Luka Wroblewiecka industry. Dniester flint artifacts from Luka Wroéblewiecka, Ukraine, USSR
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Fig.12. Volhynian industry. Volhynian flint artifacts
1-4, 6-8, 15 — Bilcze Zlote, 5, 13, 14 — Listwin, 9 — Sapanow, 10-12 — Czerwony Hutor, Ukraine, USSR
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Traces of massive flint processing in the form of
production waste concentrations occurred in the
areas of mines and at settlements (Cerny$ 1967). In
the older phase, they were found in semi-dug-outs,
next to their walls and on working platforms laid
with clay within huts. In the younger period, there
were on-site and domestic workshops — on a group
basis in the courts of the settlements, and individual
ones at homesteads. There are no data with which to
determine exactly the structure of artifact groups, but
we can assume that for the materials from the
production centres the P index is probably much
higher than 10. In the terms of the flint processing,

7. THE GIERCZANKA INDUSTRY IN

The flint materials of the GAC are known above
all from graves (Wislanski 1966), where there occur
selected artifacts, mainly axes and chisels (Fig. 13:31—
35). The very low number of settlement finds prevents

Table 16. Flint materials from the GAC settlement at Mierzano-

wice, Site 1
=l 2
el 2| 2 -
Artifacts vanieties :; s é E % o :g Tota!
x| & > cC|l &) =
Pre<cores | l - 2
% Flake cores 3 2 3 | 9
= Blade cores ! | 2
“  Counter shock
2 bipolar pieces 2 1 5
; Initially worked axes 7 I 5| 9
- and semifinished ] - = = = =11
> chusels
& Flakes 483 147 90 5 21 746
2 Blades 2. 25 4 28
2
& Altogether 499 179 96 S 1 21 801

623022351199 062 0.12 262 10000

Percentage
Retouched blades - 23 1 - ~ 24
Blades with arched
ends 2 2
I'ransverse truncations K I B
Flake endscraper 11 2 13
Borers | I 2
»  Perforators Il = = = = = 1
S  Denticulated tools 6 - 2 - - - 8
:’_ Retouched flakes, 14 8 4 1 - - 27
: sidescrapers
Axes 8 1 Bl
Chisels ]l = = = = = 1
Hammer stones 7 | - - - 8
Others and indefinite - I - = - - |
Altogether = percentage 48 42 9 1 - - 100
Total specimen number 547 221 105 6 1 21 901
Percentage 607 245 11.7 0.67 0.11 233 100.00
P index 104 426 106 8.01

the TC was most “industrialized”. The artifacts of the
Volhynian industry were the objects of distribution
not only within the range of the TC, but also reached
probably the TRB territory. A number of data can
indicate that at least some of the select blade blanks
and semi-finished axes of Volhynian flint in the TRB
in the Vistula basin may have come from an exchange
with communities of the TC, carried out in the
contact region between these cultures (Balcer 1981).
The finds of Volhynian flint in the southeast periphe-
ries of the TRB range have the distinct stylistic
properties of the artifacts of the Volhynian TC
industry.

THE GLOBULAR AMPHORA CULTURE

a characterization of the flint processing. It is only
from the younger phase of the GAC at Mierzanowice,
Tarnobrzeg District (Balcer 1963; 1976) that about
900 flint artifacts come (Table 16). They permit the
determination of one industry within the GAC range.
The name of the Gierczanka industry comes from the
small river on which Mierzanowice and other superfi-
cially studied settlements lie. The characterization of
this industry is enriched by the finds from the mine at
Krzemionki, Kielce District, while its influence in the
Lowlands is confirmed by some cemetery finds. The
few settlement finds in Kujawy provide data on the
local flint production in the Lowlands.

RAW MATERIALS

The basic raw material was banded Krzemionki
flint (Table 17), from which axes, chisels and flake
tools were made. There was quite a proportion of
Swieciechéw flint used for producing blade tools. It
was complemented with chocolate flint.

ARTIFACTS AND ASSEMBLAGES OF ARTIFACTS

ProbucTioON WASTE AND BrLanks. Core forms.
From the Mierzanowice settlement we know strongly
used blade cores of Swieciechow flint (Fig. 13:28).

Table 17. The percentage proportion of raw flint in the GAC

Sites in northwestern Mo anowise
Poland total
Flint
s.mall feels total tools total
without axes
Banded-Krzemionki 40 66 48 60.70
Chocolate 47 9 9 11.70
Swieciechow 8 2 42 2450
Erratic Baltic 5 13 - 0.10
Rugian - 1 - -
Others and indefinite - 9 1 3.00
Total 100 100 100 100.00

Bold type denotes percentages of the dominating raw

materials.
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3

Fig. 13. Artifacts of the Gierczanka industry and other GAC finds from banded-Krzemionki (/, 2, 12, 13, 27, 31-35), Baltic (3-7, 11, 15, 19,
20, 26), chocolate (8-10, 21, 30), Swieciechow (14, 22-25, 28, 29), and indefinite (16-18) flints

1,2.12 14,21-24, 28, 29 — Mierzanowice, Tarnobrzeg District; 3-5, 15, 20 — Przybranowo, 6, 7, 10, 11, 19 — Tuczno, Bydgoszcz District; 8, 9, — Bieniewo, Skierniewice District; /6
— Klementowice, /7, 18 — Stok, Lublin District; 25, 26, 30 — Zaborze, Ciechanéw District; 27, 32, 35 — Krzemionki, Kielce District; 3/ ~ Pruskol¢ka, Ostroleka District; 33 —
Niniski, Siedlce District; 34 — Beszowa, Tarnobrzeg District
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86 BOGDAN BALCER

Fig. 14. South (Lesser Poland) industry. Artifacts of the Zlota culture (I-14) and CWC (15-32) from Volhynian (1, 3), Swieciechow (2, 7-
14, 29-32), Jurassic (4) and chocolate (5, 6, 15-28) flints

1-14 — Ziota, 15-32 — Mierzanowice, Tarnobrzeg District

mediate forms. They are from 8 to more than
30 mm long. Most of them are 15-20 mm long and
10-20 mm wide. Usually, they short and bulky, only
some of them are fairly elongated.

b. Axes. The basic forms are four-walled, dihedral
with flat backs (Fig.14:14,30-32). Some of them
narrow uniformly from the edges to the backs
(Fig.14:14). There are characteristic axes with di-
stinctly widened edges and relatively narrow backs
(Fig.14:30,31). We can identify the other axes as
defective or altered forms of those described above.

They are triangular (Fig.14:29) and celts, strongly
deformed and irregular. In their unaltered form, the
axes are 83-155 mm long, with edge width of 38-
70 mm, back width of 17-34 mm and 14-26 mm
thick. Most often, there are relatively small axes,10-
11 cm long, with average edge width of 49 mm, back
width of 23 mm and 23 mm thick. The three distinct
axes from Zlota are 15-15.5 cm long, with edge width
of about 7 cm, back width of 27-34 mm and 20-
28 mm thick. From the Zlota culture we know flake
axes (Fig.14:1) and celts (Krzak 1976, Fig.31b).
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c. Continuously and partly retouched blades
(Fig.14:2-4, 6, 16). There are distinct blades with re-
touch on one and both sides 95-120 mm long
(Fig. 14: 2,4), particularly pointed ones with converg-
ing sides. Moreover, there are specimens mostly
partly, sometimes only slightly, retouched (Fig. 14: 3).

d. Other tools are endscrapers on flakes (Fig. 14:7)
and blades, bulky and short, less frequently fairly
elongated, including those on blades with retouch
sides, longitudinally (Fig. 14:15,17) and transversely
arched sidescrapers, perforators and groovers
(Fig. 14: 5, 8), burins, retouched flakes, notched tools
and retouched flakes. The macrolithic tool from Zlota
is a combination of a sidescraper and a denticulated
piece. From Zlota we also know hammer stones.

In the tool assemblages from the graves, the most
numerous are forms which were the edges of wea-
pons, while there are a few working tools (Table 19).
There are no harvest tools. The products of the
industry are not stylistically uniform. The axes and
blade pieces mainly represent the moderate, less
frequently maximal, macrolithic. The other tools are
mediolithic, while the arrowheads are, for functional
reasons, microlithic. Therefore, we can define the
dominating style as the moderate macrolithic and

9. THE NORTH INDUSTRY IN

The distinguishing of this indgstry has to the
greatest degree a hypothetical nature, since its source
bases have so far been least known. They are the
CWC materials in the Lowlands, coming mainly from
the multi-cultural dune sites in Greater Poland (Wa-
ga 1931), Kujawy, West Pomerania and Lower Sile-
sia. It is difficult to distinguish them from the artifacts
of the post-corded early Bronze cultures.

The basic raw material was erratic Baltic flint.
Within the range of this industry, there occur imports
of Rugian flint. Blanks were obtained from ordinary
and counter shock bipolar cores and from small

Table 19. The percentage structure of tool groups in the south
industries of the CWC and Zlotaiculture

Other
CWC
LU (e el £ (S S
Poland
altogether
Arrowheads 63.33 37.0 414 76.7 54.6
Retouched blades 10.23 15.0 21.6 10.7 144
Endscrapers 1.14 100 5.8 34 438
Sidescrapers 227 8.0 X 08 28
Retouched flakes 4.55 - 14 - 1.5
Burins 1.44 - - 04 0.7
Notched pieces - 20 - - 0.5
Perforators - - - 19 0.5
Hammer stones 1.14 - - - 03
Denticulated tool
+ sidescraper - - - 04 0.1
Total 10000 1000 1000 1000 1000
Specimen number 88 60 208 261 617

mediolithic. Characteristically, there are relatively
many forms with retouch on both sides and on the
surface, including, apart from arrowheads, also side-
scrapers and retouched blades. Among the axes, the
most characteristic ones are those with widened edges.

THE CORDED WARE CULTURE

blade cores. There was a particularly large propor-
tion of the counter shock bipolar technique.
Artifacts of the industry are probably the nume-
rous heart-shaped, triangular and tanged arrowheads
(Fig. 15:2-4,9, 10), projectile points 5-8 cm long (Fig.
15: 1), retouched blades, endscrapers on blades and
flakes (Fig. 15:6), ordinary, unifacial sidescrapers
(Fig. 15: 11, 12) and bifacial ones with surface retouch
(Fig. 15: 5), perforators and groovers (Fig. 15: 8), small
retouched blades, also with bilateral, bifacial invasive
retouch and axes (Fig.15:14) and celts (Fig.15:13),
and also possibly truncations (Fig. 15:7). From West

Fig. 15. North industry. Artifacts of Baltic Cretaceous flint attributed to the CWC
1, 4,5 8, 11-14 — Poznaf-Lubon: 2, 3, 6 — Glinno, 7, 9, 10 — Rudki,_Poznaﬁ District
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Fig.16. Pomeranian industry. Artifacts from Pomeranian (I — 20, 35), variety A of Baltic (3/-34, 36, 37) and indefinite (others) flints

1,2,5,6,9-11 15-17,21, 22, 26, 27, 32-34 — Poganice, Stupsk District: 3,4, 7, 12, 13, 18, 19, 24, 25, 28-30 — Oslonino, 8, 14, 23, 31, 35-37 — Rzucewo, Gdansk District: 20 — Lupawa,
Stupsk District

There dominate endscrapers with straight, arched
and almost circular scraping surfaces (Fig. 16:9-13),
symmetrical and diagonal pieces, many with retouch-
ed sides. They are mostly short and, less frequently,
bulky. The scraping surfaces of some endscrapers are
polished like axes (Fig.16:8, 14).

D.Kro6l (1978) distinguished, in contrast to side-
scrapers, asymmetrically and irregularly retouched
sidescrapers. We can define some of the flake tools as
endscrapers (Fig. 16: 17-19). The others are retouched
flakes. L. Domanska (1974) distinguished quite a
number of notched pieces (Fig. 16: 15, 16). Continuo-

12 — Przeglad Archeologiczny t. 35

usly and partly retouched blades (Fig.16:31-33)
include specimens with retouch along almost the
entire perimeter and converging sides (Fig.16:37).

Arrowheads and projectile points with surface
retouch are triangular, heart-shaped, leaf-shaped with
hardly distinct ends (Fig.16:26-30) and tanged.
There are trapezes from fragments of blades (Fig.
16:21-23), including a high one from a chip.

We only know flakes from axes or their fragments
(Fig. 16:33). They were probably axes with oval
cross-sections from semi-finished celts. We know a
micro-axe from a chip (Fig. 16:35) and a small adze-
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Table 22. Flint materials from Site 1 at So$nia, Lomza District

Artifact varieties Number Percent
Pre-cores 3 0.02
: Blade cores 80 0.64
2 % Flake cores 77 0.61
# = Blade and flake cores 28 0.22
= < Indefinite core fragments 38 0.30
339 Counter shock bipolar pieces 15 0.12
% @ Blades and blade fragments 2962 23.59
& Flake material 9351 74.49
Altogether 12,554  100.00
1. Retouched and micro-retouch-
ed flakes 151 19.21
2. Retouched, micro-retouched
blades and those with use
traces (polished) 136 17.30
3. Endscrapers 130 16.54
4. Sidescrapers 116 14.76
S. Large and small arrowheads,
and leaf points 63 8.01
o 6. Microlithic forms 59 7.50
= 7. Truncations 41 5.22
o 8. Burins 27 344
™= 9. Perforators 27 3.44
10. Denticulated tools 17 2.16
11. Notched pieces 7 0.89
12. Hammer stones 6 0.76
| Adzes 3 0.38
SR Picks 3 0.38
Altogether 786 100.00
Indefinite pieces and fragments 239
Tools and their fragments 1025
Flint material — total 13579
P index 12.12

* Succession according to place in the numerical hierarchy

1
A \,.-‘\'Vk

“

zoidal fragments of blades by using retouch at the
sides and on the surface. They combine the properties
of trapezoid arched backed pieces and Neolithic
triangular arrowheads, and are microlithic, 10-
15 mm long. Moreover, there are burins (Fig. 17:27),
perforators and groovers (Fig.17:3), denticulated
tools, notched pieces, picks (Fig.17:26) and hammer
stones. Truncations are greatly differentiated, from
microlithic, 12 mm long, to large ones, up to 80 mm
long, with oblique backs (Fig.17:6-8), and of the
Michaléw type with transverse or slightly oblique
backs (Fig.17:4,5), but retouched on the ventral
surfaces.

The forms with numerous Mesolithic counter-
parts include: trapezes (Fig.17:9-11), Wieliszew arch
backed pieces, formed by the burin operation, leaving
also blades with notches and burin-like ones, triangu-
les and microlithic backed pieces, and adzes
(Fig. 17:25). Moreover, two leaf points occurred.

At the sites, there dominates the production waste
(Table 23). For the Sosnia materials, the P index is
high, namely 12.12. In the tool group, most specimens

Table 23. The general structure of the flint material
assemblage from Site 1, Sosnia

Artifacts varieties Number Percent
Core forms 241 1.77
Blades 2962 21.81
Flake material 9351 68.86
Tools 1025 7.55
Total 13,579 99.99

P index 12.12

~ ’\ /J
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Fig. 17. Artifacts of northeastern Baltic Cretaceous flint from Sosnia, Lomza District
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duction of the production of axes which were increa-
singly carefully formed and finished. There was a
diversification in arrowheads and projectile points,
bifacially worked, first at the edges and then on the
surface.

A manifestation of the differences was a change in
the structure of tool groups. It resulted from the main
function of flint processing as an auxiliary field of the
fundamental branches of economy, related to the
production of tools to be used not only in manufactu-
res goods but also in the production and gaining of
food (sickles, axes, hunting weapons). The economic
conditions were of primary significance because of
changes in the demand for an appropriate number of
correct quality tools. The most important economic
changes — Neolithicization, a transition from land
cultivation and domestic breeding to migratory breed-
ing — were related to technological changes in flint
processing.

There were very strong raw material condition-
ings — the demand for raw material for the produc-
tion of a larger number of larger tools was the main
reason for the development in the flint exploitation.
The nonuniform distribution of flint deposits within
the ranges of particular cultures brought about the
different conditions of the flint processing develop-
ment. They were best close to the flint deposits. It was
only a social organization of long-distance distribu-
tion that could break barriers to the production
capacities. In the Neolithic, in the Vistula and Odra
basins, the distances were up to 600 km from the
deposits.

We can observe the phenomenon of using in some
industries particular raw materials which are absent
in the other industries. The reasons for it may have
been different: 1 — technological, resulting from the
varied processing usefulness of raw materials; 2 —
political, caused by the occupation of the deposit
territory by specific communities in the form of the
ownership kind, e.g. the lack of Swieciechow flint in
the industries of the linear cultures may have resulted
from the fact that Epimesolithic communities took
over its deposits; 3 — the stopping of imports of
Swieciechow and banded-Krzemionki flints to west-
ern Lesser Poland in the late phase of development
of the Lesser Poland industry may have resulted from
the fact that GAC communities had taken them over;
4 — the cause of the lack of banded flint in the south
industry of the CWC and Zlota culture may have
been the same.

The flint processing was strongly connected with
its own traditions and the use of foreign influences.
Direct and indirect contacts, particularly those rela-
ted to the flint distribution, brought about the
dissemination of inventions. Analogous forms, produ-

ced by using the same techniques, occurred in the
different industries over extensive territories, irrespec-
tive of the cultural divisions, over long periods. They
became as it were the common achievements. An
example is the parallel oblique retouch and pointed
retouched blades in the industries connected with the
TC, LgPl, TRB, CWC and Srednij Stok, in Zapo-
rozhye, cultures; the axes with widened edges in the
TC, TRB, GAC and the CWC; the arrowheads and
projectile points in the industries of the CWC and
Zlota culture, the Pietrowice, the Pomeranian and
the Lomza Industries.

In the flint processing development in the Neoli-
thic, periods of slight evolution and stabilization were
followed by rapid changes. They consisted in dropp-
ing the older stylistics, the vanishing of old proper-
ties/elements and the emergence of new ones, while
the old ones became relics with secondary or tertiary
significance. Such changes were related to technologi-
cal breakthroughs. Three such breakthroughs were
related to the Neolithic flint processing, namely 1 —
one connected with Neolithicization; 2 — in a
transition from the early Neolithic to the Eneolithic;
3 — in a transition from the Neolithic to the early
Bronze Age.

Because of the qualitative jumps related to the
breakthroughs, it is difficult to study the continuity of
the flint processing development. The strongest
breakthrough was connected with Neolithicization.

As a result of comparative studies, we can state
that a number of industries were connected by many
properties/elements. Due to this, we can reconstruct
the basic current in the flint processing development
in the basins of the Vistula and the Odra. Its
manifestation was the cycle of industries in the early
agricultural cultures. Below we give a graphic model
of this cycle (Fig. 18).

The cycle had two development lines. One was
connected with the linear cultures and the TRB, the
other with the TC. They were related by the southeast
influences on the Saspow and the Lesser Poland
industries and terminated by the industries of the
circle of the CWC.

I)
! NasIewha Lk Wedble volvyna
siry wacka rdatry fry
I peted lInd period
£ mecd P

tech
Dreak theough

Fig. 18. A graphic model of the cycle of industries in the early
agricultural cultures
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