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concentrations of a variety of types of flint occur
much more widely. They are present in Jurassic and
Cretaceous rocks at many points in this area (Ruskie-
wicz 1968). For prehistoric communities only these
places were important where layers and beds of flint
were not too deeply embedded in the rock or detritus
and could be extracted by ways provided by the
contemporary state of technology. From this point of
view, convenient deposits of chocolate flint occur in
the belt of outcrops of limestones of the Upper
Jurassic ridge which divides the Iza foothills (the
northeast border of the Swigtokrzyskie Mountains)
and the Radom Plain. In the relief of this region
there are three distinct elevated zones running from
the southeast to the northwest, separated by con-
spicuous depressions of the terrain. The above-
mentioned belt of flint-bearing limestone outcrops is
mainly connected with the central part of these
elevations, formed by the Ilza hills to be seen
between the lower Iizanka river and Wierzbica.
Towards the northwest, the belt of these outcrops
runs then up to the area of Oronsko and Guzow,
where the sediments of the Upper Jurassic ridge dip
under the thick Pleistocene cover.

The area of the Itza hills, about 4 km wide, is

Fig. 1. The area of the Hza foothills

! — the boundary of the Middle-Polish Glaciation, 2 — Polany, Site II
Partly acc. to J.Bartosik 1972, 20, Fig.4
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divided by the valleys of the llzanka and Modrzejo-
wica-Chotcza rivers into 3 elevated strips, between
210 and more than 240 mas.l. (Fig.1). The first, in
the north part of the area, extends between Wierzbica
and the valley of the Modrzejowica; the other is
contained between the valley of the latter and the
Itzanka, while the third runs east from the break-
through section of the Itzanka and culminates near
Itza (Bartosik 1972, 21ff). The zone of these elev-
ations is inclined to the northeast, where it turns
into the Pakostaw-Predocin Depression, which divi-
des it from the zone of the Chwalowice hills. From
the southwest, the Miréw-Blaziny depression sets it
off from the Starachowice hills.

The region in question has many properties of
weathered glacial relief (Fig. 2). It was twice covered
by a continental glacier: during the Cracow Glacia-
tion and then during the Middle-Polish Glaciation.
The limit of the maximum reach of the latter glacia-
tion (the Radomka stage) in the area of the Iiza
Upland has been established south of the basin of the
I1zanka (Samsonowicz 1925, 9ff.; Bartosik 1970, 70,
Fig.4; Rozycki 1972, 167ff, see also Fig.1). Re-
mnants of the passage of the continental glacier are
also specifically strongly eroded monadnocks. Plei-
stocene covers lying over the slopes and sediments
filling the hollows and depressions of the terrain.

In the southeast part of the Iiza hills, the Pleisto-
cene sediments have been destroyed almost entirely
and at many points the Upper Jurassic bedrock
comes out to the surface. The sediments have also
been reduced to the highest degree in the area
between the Ifzanka and the Modrzejowica, where a
slightly thicker Pleistocene cover, mainly in the form
of moraine clay, is only seen in its north part. The
thickness of these sediments increases to the north
and northwest.

In the upland between Wierzbica and the valley of
the Modrzejowica, the thickness of the Pleistocene
sediments reaches at times a dozen or so metres, with
considerable drops. Along the Wierzbica-Polany-
Pomorzany line there is a distinct strip of moraine
monadnocks related to the transgression of the front
of the continental glacier during its oscillations (Bar-
tosik 1972, 64). The slopes of the elevations in the
form of smooth cuestas are levelled, the small valleys
(now dry) are filled with sand. From beneath the
denuded Pleistocene cover, at some slopes there
emerge some strips of the bedrock or residual clays.
As J.Samsonowicz (1923, 20) found out, the bedrock
is represented by limestones from the Upper Astar-
tian, which are the original rock of chocolate flint.
They are thin-bedded limestones (less frequently ooli-
te), detritic ones which become at the top marly ones.
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Fig.2. The geomorphology of the foothills of the Holy Cross Mountains northwest of Iiza

Tertiary forms:

— the old levelling level, 2 — relic hills: Quaternary and Holoccne forms: 3 — denudation plains. 4 — terrace plains, 5 — erosion slopes, 6 — corraison bowls, dry

dules and old drainage furrows, 7 — accumulation plains, 8 — outwash plains, 9 — kame terraces, /1) — rehic hills, /1 — loess plains, 12 — dunes and drift sand fields, 13 - scarps of
erosional terraces, 14 — flood plains, 15 — alluvial fans, 16 — flint mine Polany I, 17 — Wierzbica, 18 — llza

Samsonowicz based his division of the Astartian on
e.g. the occurrence of two different types of flint in the
limestones of this level. According to him, epigenetic
banded flint nodules form a distinct level in Lower
Astartian limestones. In the Upper Astartian, on the
other hand, singenetic chocolate flint formed (Samso-
nowicz 1923, 19ff; 1932, 178, 191ff.; 1952, 107;
Dembowska 1953, 31ff.). In the rock, they occur in a
few overlaying beds, in the form of continuous layers
or lens-like intrusions, in layered varying-sized flat,
cake-shaped or irregular-shaped nodules. The thick-
ness of the flint layer reaches 10 cm. The term
“Upper Astartian”, so frequently used until recently
by the archaeologists, defined its original environment.
We should point out. however. that the more recent,
simplified division of the Jurassic neglects some
stages of the Malm, including the Astartian by
making it part of the Upper Oxfordian. Limestones,
which used to be included, by Samsonowicz, too, in
the Upper Astartian, are considered the youngest
level of the Oxfordian (Malinowska, Dembowska

Acc. to J.Bartosik 1972, 18, Fig. 18 (slightly simplified)

1973, 384). This division has, however, not been
universally accepted.”

For the considerations presented below the valid-
ity of this division is of little importance. It is
significant, on the other hand, that at many points the
thin-bedded limestone cover forming the Ilza hills
was uncovered or covered only by a thin overlay of
Quaternary sediments, and that flint occurring in
them was accessible to man. This fact has long been
known, as is evidenced by prehistoric points of
extraction of this raw material, located in the belt of
the above-mentioned limestone outcrops. From the
area of Itza to the southeast, up to Oronsko and
Guzow to the northwest, they arrange in 3 distinct
groups: eastern (the area of Iiza), central (Polany
— Wierzbica) and northwestern (Oronsko —Guzow;
Schild 1971, Fig.1).

2 For these questions see R. ScHiLD 1971, p.3 fI.; ScHILD,
KRroOLIK, MosciBrRoDZKA 1977, p. 13ff.
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Fig.3. The situation of prehistoric chocolate flint extraction points in the area of Wierzbica and Polany, Radom District

a — chocolate flint extraction points: | — Wierzbica-,Zele™. 2 — Wierzbica-,Krzemienica', 3 — Polany Kolonie I, 4 — Polany Kolonie II, 5 — Polany Kolonie IV, 6 — Polany
Kolonie Ila, 7 — Polany Kolonie I1I, 8 — Polany IIl, 9 — Polany I, /0 — Polany II; b — the approximate course of the Astartian Limestones
Partly acc. to R. Schild 1971, 18, Fig.1

concentration on ploughable soil of flint artifacts with
a large amount of limestone rubble. The surface
concentration of the material is oval in shape, narrow
and quite elongated, with its longer axis running from
the north-north-west to the south-east-east (Fig.5).
The area of the concentration, or rather the spread of
the artifacts, measured some 12,500 sq.m. It is
intersected by the Polany — Osiny dirt road, parallel
to the main road which connects these localities. The
artifacts and natural chunks of flint which lay on the
surface show heavy white patina.

The number of the site agrees with the denota-
tions introduced during the research in 1968 (Schild
1971, 29). Krukowski does not at all mention the
Polany II site. However, because the results of his

research at Polany and Wierzbica have nqt been  Fig 4. A view of the levelled hill slope where the flint mine Polany
fully published. we cannot say that he did not II is

1 The arrow shows its location
know it. Photo by J.Lech
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I. EXCAVATIONS

Excavations were carried out on the site in 1971
from 24 September to 5 October (by M. Chmielewska,
J.Lech and J. Moscibrodzka) and in 1972 from 2 July
to 8 August (by M.Chmielewska, J.Lech and
H. Mtynarczykowna). The work in 1971 was a recon-
naissance. Its purpose was to establish the state of
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preservation and nature of the site. This could contri-
bute to an explanation of some questions connected
with the Wierzbica industry, for the objects found on
the ground included bifacially worked pieces mor-
phologically similar to the Micoqian and Pradnik
(Prondnik) ones (Krukowski 1939-1948, 100: Schild

< /7 2

Fig.5. A hypsometric plan of Site II at Polany

1 — bounduary markers, 2 — the boundary of the spread of flint artifacts and limestone rubble on

the surface of the field: 3 — the arrow shows the boundury marker no. 237: wk. — cut
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Fig.7. Polany, Site II. The south fragment of the cross-section of the east wall of Cut I/71
1 — ulled soil, 2 — dark brown sand, 2a — sandy clay, 2b — sandy clay with humus intrusions, 2c — lens of white and yellowish sand, 3 - yellowish sand, 3a — streak of rusty red

clay, 4 — rust clay; a — flint artifacts, b — limestone rubble

average. The top of red and rust-coloured clay was
reached here at about 80 cm depth and it was
penetrated down to 95 cm.

As a result of the 1971 excavations, it was found
that flint artifacts also occurred at levels beneath the
arable soil, forming there well-separated concentra-
tions. The specimens found in them differed only in
terms of state of preservation from those lying on the
surface of the site and in the arable soil. Objects from
deeper levels were not patinated at all or only slightly.
On the other hand, the research failed to give more
data so as to make it possible to explain such
questions as the chronology or cultural origin of the
uncovered pieces or the nature of the site. From
observations of the cross-section of the east wall of
the trench (Fig. 7) it was inferred that the distinguish-
ed concentrations of flint artifacts lay in, most prob-
ably natural, hollows, predetermined by the karstic
forms (sinkholes) of the terrain (Chmielewska 1973).
A detailed analysis of the flint material coming from
the excavations raised, on the other hand, a number
of doubts as to the previously suggested great age of
them (Schild 1971, 47ff). The fact that no finished
tools were among the artifacts, and there were numer-
ous bifacial forms with the varying stages of work-
ing, many initially worked nodules and fragments of
such specimens and of waste material (flakes), indica-
ted that they came from much later on-site work-
shops. The presence of limestone rubble on the surface

Acc. to M.Chmielewska 1973, 30, Fig.1

of the site and in concentrations with flint artifacts
underlined the probability that a flint mine had
existed within the site.

Fig.8. Polany, Site II. Fragments of Cut I/72 after removing the

tilled zone with a conspicuous outline of Concentration 1 in the

southwest corner and of Concentration 2 in the middle part. View
from the north

Photo by J. Lech
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Fig 10

Fig. 9. Polany, Site II, Cut 1/72. The cross-section of the south wall of the control profile in the square 7/I11 with the fill of Shaft 3.
The key as in Fig. 11
Fig. 10. Polany, Site 11, Cut 1/72. The cross-section of the control profile in the squares 8/I11-1V with visible outlines of parts of Shaft 3 in
the square 8/I11 and of Shaft 4 in the square 8/1V

5 — boulder clay with addition of gravel from Northern rocks (SYR 4/8. reddish brown). The other denotations as in Fig. 11

—South line the shaft bottom was about 1.5 m wide,
and in the West — East line it was probably about 1 m
or only slightly wider (no data from 1971). In the east
part of the shaft, in the rock, its bottom became still
less wide by about 15 cm.

The shaft was filled with intermixed and alternate-
ly bedded masses of sand, clay, chunks of weathered
limestone detritus and rubble broken out from the
bottom, and, at some levels, large amounts of worked
flint pieces. It is difficult to trace and reproduce the
dynamics of its filling. Directly on the bottom there
was a layer of detrital clay (16) with limestone sand,
gravel and some limestone rubble, but without flint
nodules. At this level, at 180-200 cm depth, we found
13 worked flint pieces, 2 of which were stuck in the
west wall of the cut (Fig.11): an initially worked
bifacial form (Plate I 6) and a flake. This material
may have come from the upper levels of the dump at
the shaft, since it was extracted from the deepest part
of the object, at the final stage of its exploitation. Its
horizontal situation indicates that it reached the shaft
bottom by being washed down and slipping. Distinct-
ly, Level 13 must have slipped down, too. From the
south, where the outline of the shaft wall was already
illegible, the beds dip very gently, whereas at the

north side it was situated almost horizontally. In the
east part, on the other hand, the levels dip very
sharply (Fig.10). The other, successive levels filling
the shaft are various beds and lenses of clay (18, 8),
some interbedded with sand, with a distinct flow
structure (9). The slightly oblique dip of deposits
which slipped or were washed down to the shaft from
the south and probably from the west, indicates that
the south and west walls may have been gently
inclined even at considerable depth. On the other
hand, the material of the levels (6, 9 and 13), which
got inside the abandoned shaft over the north and
east walls, is sharply inclined, and the angle became
less steep as the object filled in. This assumption is
also suggested by the asymmetrically bowl-like shape
of the top of this whole series of the shaft fill 1 m over
its bottom, with the greatest depression near the
north wall (Fig.11).

Another series of the shaft fill are sand deposits (7,
4 and 3) with a variable addition of clay. At the initial
stage of its deposition, there dominated a slip and
probably flow from the north and northwest of
material with larger amounts of clay, underlying
Level 3 (Fig. 11). The top of the sand series also shows
the asymmetrically bowl-like outline. The maximum
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Fig.11. Polany, Site IL. The cross-section of the west wall of Cut I/72 with visible outlines of Shafts: 1/2 (sqs.9-10), 3 (sqs. 6-8), 5 (sqs.5-6), 6 (part of sq.3 and sqgs.4-5), 7 (sgs.1-3) and a slight fragment of Shaft 8 (sq.1)

a — flint artifacts, b — charcoal, ¢ — flint nodules in situ detritus, d — level of flint nodules in the top of the rock, e — limestone rubble, / — line defining the hypothetical boundary of Shaft 2, g — line defining the outlines of the distinguished shafts: fa — tilled soil, I — clayey sand with humus addition (7.5YR 4/6, brown), 2 — clayey sand with humus particles (10YR/3 —4/6,

brown, dull yellowish brown), 3 — sand with slight clay addition (10YR 7. bright yellowish brown), 4 — sand (10YR 7/6. bright yellowish brown), mixed with clay (7.5/6, bright brown) bedded, 6 — boulder clay with additions of gravel and sand, fine-bedded (7.5YR 5/6, bright brown). 7 — sand with slight clay addition (between 2.5Y 8/4 and 7.5YR 6/8, pale yellow to
orange), 8 — silty clay (10YR 6/6. bright yellowish brown), 9 — sandy clay and clayey sand, bedded and with flow structure (25Y 8/4 and 10YR 6/6, pale yellow and bright yellowish brown),

7/3, dull orange), 12 — clay gravel and limestone sand and additions of boulder clay and fine flint rubble (10YR 7/6 and 7.5YR 5/6, bright yellowish brown and bright brown), 13 — detrita
Northern rocks and with silty clay (as in Level 8 with colour as in Levels 1, 8, 13 and 5 — see Fig. 10), 15 — in situ detrital clay with a large number of chocolate flint nodules (2.5Y 7/8,
relative to the shafts) with gravel from Northern rock and rounded limestone rubble (SYR 3/6, dark reddish brown), 20 — boulder clay (as in Level 19) with slight addition of fine flint debris,

sand gravel and fine, rounded limestone rubble, 23 — detrital clay with large proportions of silty and boulder clays and with fine gravel from Northern rocks and addition of fine flint debris

10 — highly sandy clay with flow structure (7.5YR 5/6, bright brown), I — highly sandy clay. with flow structure (7.5YR 5/6, bright brown), with lenses of slightly clayey quartz sand (7.5Y
I clay with sand, rounded gravel and limestone rubble, and fline flint debris (2.5Y 8/6, yellow), /4 — mixture of detrital clay (as in Level 13) with washed boulder clay with gravel and sand from

yellow), 17 ~ platey limestone, I8 — detrital clay with addition of boulder clay and rounded gravel and limestone rubble (10YR 4/4. brown), 19 — boulder clay (on the deposit primary

21 — silty clay with addition of boulder clay (10YR 7:6-6/6, bright yellowish brown), 22 — boulder clay with fine gravel from Northern rocks, with addition of silty clay (as in Level 21),

(10YR 5/3,5/4, 5/6 and 5/8, dull yellowish brown—yellowish brown, 24 — detrital clay with sand and rounded limestone gravel. mixed with boulder clay and fine gravel from Northern rocks
(SYR 5/6, 5/8, 4/6, 4/8, bright reddish brown-reddish brown)
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Fig. 13. Polany, Site II, Cuts /71 and |/72. The spatial distribution of the archaeological materials of Concentrations 1, 2, 3 and 3a at a level of 15 cm below the tilled soil
The key as in Fig. 12
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series of almost rubbleless clay materials (5, 8, 9). The
upper part is filled with sand deposits, with a slight
addition of clay material (7, 3). This indicates the
large part of the natural factors affecting the process
of filling the described shaft.

We also uncovered fragments of extraction pits
within the cut in the squares 1-6/I1I-1V. Here, the top
of the flint-bearing detritus occurred at a similar
height as in the squares 7-8/III-1V, and its thickness
was as much as 1 m. It was intensively exploited, as is
evidenced by the discovery of as many as 4 shafts
over such a small surface area. Their boundaries
intersected.

In the squares 4-6/111-1V we came across traces of
a large extraction feature, denoted as Shaft 5. It was
cut from the south and probably from the west by the
wall of Shaft 3. At its bottom, detritus with flint
nodules was extracted along the North —South line
over about 2 m. However, the level of nodules
embedded in the rock was reached in the uncovered
part of the shaft only over a short section (Fig. 11). The
lower part of the feature was filled with layers and
lenses of a mixture of detrital clay with Quaternary
material (13, 16), or of solely Quaternary material (6,
20), with a large addition of mud and silt (21, 22, 23).
The top of the clay series had the shape of a shallow

Hi/v=10
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Fig. 20
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hollow. It was filled with sand material (7, 4), with a
lens of silty material (8) distinct in it. The origin of the
fill should be connected with a dump at the shaft.

It was impossible to establish either the exact
shape or the full size of Shaft 5. Its west part was in
Cut /71, where the strip of the squares 4-6/I1 was
dug up down to 80-120 cm. Moreover, its walls were
damaged by the younger shafts, namely the above-
mentioned Shaft 3 from the south and south-east, and
Shaft 6 from the north and (probably) from the
northeast (Fig.11).

A part of the latter one, uncovered during the
excavations in 1972, ran along the whole width of the
cut (squares III-IV). Its outline was visible on the
walls of a control profile of the squares 3-4/III-1V
(Figs. 21 and 22). The upper fragment of the west part
of the shaft was within the squares 3-4/II and was not
distinguished in the course of the 1971 work. The
opposite part entered the east wall of Cut I/72. The
collapse of the wall in the strip of the squares 1-3/II1
makes it additionally difficult to distinguish the limits
of the objects. In the cross-section of this wall, in the
square 3/III, only a small fragment of Shaft 6 can be
seen (Fig.11).

The lower part of the feature was filled with beds,
lenses and packets of material which was a mixture of

| = r—— 3

Fig. 21

Fig. 20. Polany, Site II. Detail of the cross-section of the south wall of Cut |/72 with the fill of Shaft 1/2.
The key as in Fig. 11
Fig.21. Polany, Site II, Cut 1/72. The cross-section of the south wall of the control profile in the squares 4/III-IV with a part of the fill of

Shaft 6 and the top-section fragment of the fill of Shaft S (left corner).
The key as in Fig. 11
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Fig.26. Polany, Site II. The cross-section of part of the north wall

of Cut 1/72 with a fragment of the fill of Shaft 8
The key as in Fig. 11

In Shaft 7, in contrast to the other investigated
objects, detritus was extracted to the limestone top
only over a small surface area (about 0.5 m), as can be
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seen in the cross-section of the wall of the shaft
(Fig. 11). We cannot exclude, however, that the outline
of Shaft 7, uncovered in the squares 1-3/III, to be
seen in that wall, is only its end section, probably the
east one. Its main part may have been in Cut |/71.
This possibility is also indicated by the presence of
numerous worked flints along with limestone rubble,
observed in the squares 1-2/I-II and partly in 3/I-II.
They were encountered at the upper levels of this part
of the cut, as soon as the tilled soil was removed
(Figs.6 and 12). Large amounts of them were taken
from a trench dug up in 1971 at the east boundary of
the above-mentioned strip of the squares, namely on
the boundary of the two cuts, where they occurred
down to 40 cm depth. It is then probable that they
come from the upper levels filling the bowl-like
hollow of the shaft, just as it occurred in a few of
the features presented above. No archaeological
materials were found in the lower series of the fill of
Shaft 7. The present depth of the excavated part of
the shaft is about 230 cm.

Only slight fragments of Shaft 8 were visible in the
northwest corner of the cut, on the west and north
walls (Fig. 11 and 26). This prevents a more detailed
study of the feature. It was made later than Shaft 7,
since it cuts across the upper part of the north wall
of the latter. In the northwest corner, the lower
parts of the two shafts are separated only by a thin
wall of untouched detritus (Fig.11).

3. RESULTS OF ANALYSIS OF SHAFT FILLS

The presented observations of the shaft
fills indicate that they were filled mainly through the
natural processes. This brought about a distinct
segregation of the fill deposits The original material
came from dumps situated close to the shaft openings.
The lower part of the fill was usually formed by a
rubble and detritus series, followed by a series of
clay and silt formations and, finally, by a series of
sandy material with an addition of clay. This is a
simplified pattern, which characterizes only in the
most general terms the contents and dynamics of
filling the shafts. In its first stage gravitational factors
dominated -— the sliding of limestone rubble covering
the top and the slope of the dump facing the shaft. In
the next stage, a large, and perhaps a dominating
role, was, except for sliding, played by washing from
heaps of silt and clay material. Obviously, even in the
first of the mentioned series there were lenses and
small beds of clayey material without rubble, just as
in the clay series there was an addition of rubble and
sandy material. The number of these fractions does
not affect decisively the nature of a given series, and
their presence does not undermine either the supposed

natural filling of the pits. There are no data to
support the thesis that there were any longer breaks
in these processes or how long it took to fill up the
pits to the top of Level 3. Its bowl-like shape can
represent the conclusion of a certain stage of filling
the pits, perhaps interrupted for some time.

The two lower series of the pit fills described here
correspond approximately to the first and second
stages of pit filling as distinguished by R. Schild in the
shafts of the site Polany Kolonie II (Schild, Krolik,
Moscibrodzka 1977, 34 ff.). The hypotheses by this
author saying that the pits at this site filled quickly,
proposed from observations of the now abandoned
peasants’ limestone quarries, can certainly be also
extended to many objects of Polany II. Similarly,
Krukowski (1939-1948, 90) assumed that the pits at
the site of Oronsko II had filled just over a dozen-odd
years.

The series of sandy deposits with a lesser or greater
addition of clay from the upper part of the fill may have
been deposited over the period when the walls of the
bowl-like pit of partly filled shafts had already been
overgrown by scarce vegetation. By sliding, washing,
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Fig. 28. Polany, Site II. The south section of Cuts I/72 with Concentration 1 (sgs. 10/II-I1I) and Concentration 2 (sqs. 7-8/II-1II), at a level

of 40 cm below the tilled soil
The key as in Fig. 12
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Fig. 29. Polany, Site II. The south section of Cuts 1/71 and 1/72 with Concentration 1 (sq. 10/I1I) and Concentration 2 (sqs. 8/II-I1I) at a
level of 60 cm below the tilled soil
The key as in Fig. 12
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Fig.30. Polany, Site II. The south section of Cut /72 with Concentration 2 (sq. 8/III) at a level of 75 cm
The key as in Fig. 12
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Fig.31. Polany, Site II. The south section of Cut I/72. In the square 8/III there is the floor of Concentration 2
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Fig.32. Polany, Site II. The north section of Cut |/72 at a level of 40 cm below the tilled soil. In the squares 3-4/III-IV there is the bottom
part of a packet of rubble and clay dump with few materials of Concentration 3a

a - rodent's hole, b — very fine, rounded limestone gravel, the other key as in Fig 12

21 — Przeglad Archeologiczny t. 35



ot . ag

L

.
& B
»

fe, .' &
"= g ‘ i ,
N A e RO R
; ) |

= "",
"‘.-': = . AT -y » > -
- ; E N S B g B
e ke 2 T e

e i B e g

L4

el ]
L amd oo 2
‘ = s P T

S e 1 b | F ]
e ==

L r



EARLY BRONZE AGE FLINT MINE AT POLANY 11

Table 1. The general structure of flint finds from Polany, Site II
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Production waste Tools Natural
flake forms blade forms ey oo

Total

total Via, artifacts

i 1 11 m v v Via | VIb | VIb | VII I-vIl
Found in: o Total

flakes chips small |initially |cores uni- {multi- ports whole | chunks
waste |worked facial |facial
bifacial core
forms ] |
Shaft 3 bottom rubble-clay series 8 2 - - (11) 1 1 (2 - (13) - - 13
g top: sandy series 3600 4358 900 519 1 (9378) 14 14 (28) 4 (9410) 11 317 9738
total  (3608) (4360) (900) (520) (1) (9389) (15) (15) (30) (4) (9423) (11) (317) (9751)
Shaft 1/2 bottom: rubble-clay series — 2 - - 2 - - - - 2 - - 2
a top: sandy series 1411 1782 451 211 3 (3858) 12 10 (22) 1 (3881) 27 149 (4057)
total  (1411) (1784) (451) (211) (3) (3860) (12) (10) (22) (1) (3883) (27) (149) (4059)
bottom: rubble-clay series 18 5 1 - (33) 1 3 4) - 37 - - 37
Shaft 6 level 3 64 53 6 - (141) 2 - 2 - (143) — - 143
top: rubbleclay packet 1317 2824 165 286 3 (4595) 10 10 (200 2 (4617) 22 20 4659
total  (1399) (2882) (172) (313) (3) (4769) (13) (13) (26) (2) (4797) (22) (20) (4839)
Squares top down to 40 cm
1-2/111-1V depth 616 1053 124 107 2 (1902) 4 13 (17) - (1919 3 8 1930
Squares top down to 40 cm

1-3/1-11 depth 691 211 130 152 2 (1186) 8 7 (15 1 (1202 2 14 1218
Total 7725 10,290 1777 1303 11 (21,106) 52 58 (110) 8 (21,224) 65 508 21,797
3545 4722 815 598 0.05 96.85 0.50 0.04 97.39 2.61 100.00

Numbers in brackets are not subject to summation.

site, with division into shafts and the series of their
fills. The information given below is concerned only
with the first two groups described at the beginning

of the chapter, since the nodules were discussed
already in Chapter IV.

1. PRODUCTION WASTE (GROUPS I-V)

They include materials from working bifacial
forms, initially worked forms and infrequent cores.
In analyzing the assemblage of the production waste,
we largely used the principles of classification of the
similar workshop finds at the site of Polany Kolonie
II (Schild, Krélik, Moscibrodzka 1977, 52 ff.).

The materials from working bifacial forms include
3 groups: flakes, chips and small waste chunks
(Table 2).

Grour 1. Flakes. We distinguished the following
categories: 1 — cortex flakes; 2 — multi-directional,
partly cortical flakes; 3 — multi-directional flakes; 4
— unidirectional; 5 — fragments of undefined flakes.

Group II. Chips: 6 — cortex chips; 7 — multi-
directional chips; 8 — undirectional chips; 9 —
fragments of undefined chips.

Groupr III includes 1 category only: 10 — small
waste pieces. They are flint pieces (worked chunks)
which broke away as workers broke large lump-like
nodules or platey nodules, or as nodules were tried.
They had no bulbs or striking waves.

In distinguishing Categories 1-9 we considered

the features which formed the basis for the classifica-
tion of analogous materials from the mine of Polany
Kolonie II. A detailed characterization of the flakes
and chips, given in the above-quoted monograph on
this site, also refers to the materials from Polany II.
The difference is that we include pieces with features
“from removing fragments of bifacially worked
edges”, according to the definition given there
(Schild, Kroélik, Moscibrodzka 1977, 55) in Category
3 — that of multidirectional flakes.

Tables 2 and 3 give some information on the
discussed materials. Most information came from
Shaft 3, one almost fully studied. The quantity and
contribution of flakes of Categories 1, 3 and 4 in its
inventory, just as in the whole studied assemblage,
were close (with a slight domination of cortex flakes).
The latter were the results of preliminary preparation
of nodules and also of testing them. There dominate
small-size flakes 3.0-3.5 cm long on average (Table 3).
They result from the used technique of preparing
bifacial forms, which often consisted in removing
flakes by striking the longer sides of a nodule (mainly
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Table 2. The general structure of the flint material assemblage from the working of bifacial forms at Polany, Site II

MARIA CHMIELEWSKA

Shaft 3 Shaft 1/2 Shaft 6 Squares 1-2/I11 IV | Squares 1-3/I-11 Total Group
Groups and categories I . ) I | .prop.
number ;% number I /% number ( number A number | number | % in °/,*
1. cortical 580 16.08 171 12.12 239 17.08 74 12.01 97 1404 1161 15.03
(30.04%,) (28.93%,) (36.54%,) (27.51°%) (27.17%,) (30.54%)
2. multidirectional partly 322 8.92 74 5.25 58 4.15 26 4.22 66 9.55 546 7.07
s with cortex (16,67%,) (12.52%,) (8.86%) (9.66%) (18.40%/,) (14.36%,)
= 3. multidirectional 507 14.05 173 12.26 166 1187 90 14.61 89 12.88 1025 13.27
- (26.26%) (29.27%,) (25.38%,) (33.46%,) (24.93%,) (26.96%)
~ 4. unidirectional 522 14.47 173 12.26 191 13.65 79 12.83 105 15.19 1070 13.85
(27.07%) (29.27%,) (29.20%,) (29.37%,) (29.41°%/) (28.14°%)
total (1931) (53.52) (591) (41.89) (654) (46.75) (269) (43.67) (357) (51.66) (3802) (49.22)
5. indefinite flake fragments 1677 46.48 820 58.11 745 53.25 347 5633 334 48.34 3923 50.78
Group I total ~ (3608) 100.00 (1411) 100.00 (1399) 100.00 (616) 100.00 (691) 100.00 7725 100.00 39.03
6. cortical 373 8.56 148 8.30 163 5.66 54 5.13 40 18.96 778 7.56
£ 7. multidirectional 430 9.86 240 1345 165 5.72 73 6.93 S3 25.12 961 9.34
f 8. unidirectional 932 21.37 412 23.09 438 15.20 137 13.01 84 39.81 2003 19.47
- total (1735) (39.79) (800) (44.84) (766) (26.58) (264) (25.07) (177) (83.89) (3742) (36.37)
~ 9 indefinite chip fragments (2625)  60.21 984 55.16 2116 73,42 789 74.93 34 16.11 6548  63.63
Group II total (4360) 100.00 (1784) 100.00 (2882) 100.00 (1053) 10000 (211) 100.00 (10,290) 100.00 51.99
II1. 10. small waste 900 - 451 - 172 - 124 - 130 - 1777  100.00 8.98
Total 8868 3646 4453 1793 1032 19,792 100.00
* The proportion of groups in the whole set.
Numbers in brackets are not subject to summation; percentages in brackets denote the proportion of a given category in the assemblage of whole
flakes.

cake-shaped ones) across their longer axes. In the
early stage of working, this gave flakes with lengths
close to the width of the nodule. At a more advanced
stage, shorter and wider pieces fell off.

In the sample of 940 flakes from Shaft 3, there
were 24. 25°/, pieces with cortical platforms, 41.28°/,
with smooth, 18.19%/, with facetted, and 16.28°/, with
edged ones. Among them large platforms were
43.65°/,, medium ones — 24.30°/, and small ones
were 32.04%,. In the flake assemblages, from the
other shafts, there was a similar proportion of plat-
forms with the above-mentioned attributes.

Probably, not all the so numerous chips come
from working bifacial forms. They also arose as large
nodules were broken with hammerstones.

Group IV. Initially worked bifacial forms. It
includes 2 subgroups: a — undefined forms, and b —
tools (Tables 4 and 5).

In subgroup a we distinguished the following
categories of initially worked pieces: 1 — at the very
early stage of working; 2 — with initial bifacial
working; 3 — with advanced bifacial working; 4 —
fragments of initially worked undefined pieces (Cate-
gories 1 and 2); 5 — fragments of initially worked
pieces with advanced working (Category 3).

Subgroup b — of initially worked tools — con-
sickle forms (Plates IV 3,4, III 5, V 1, and VI 1,2,3); 8
I 1,1II 3, and V 2, 4); 7 — initially worked knife and
sickle forms (Plates IV 3, 4, III 5, V 1, and VI 1, 2);
8 — initially bifacially worked projectile forms
(Plate 1V 7).

The degree of working a nodule was the criterion
for establishing the category of initially worked
undefined forms. No account was, on the other
hand, taken of their shape, which was as a rule oval
or rectangular (approximately). The few discoidal or
quasi-discoidal bifacially worked pieces, numbering
least than 1°/, in Group IV, were included in
Category 3 of this group, because of their advanced,
bifacial working. s

The inclusion of initially worked bifacial tools in
specific categories involved some difficulties. They
were brought about by a lack in the analysed
assemblage of finished or almost finished forms, e.g.
celts ready for polishing, which could provide a
pattern to make it easy to identify the purposeful
forms of initially worked pieces. Another reason was
that the same cake-shaped nodules, or, less frequent-
ly, rectangular fragments of platey nodules, were used
for the production of celts, knives and sickles. For
many specimens there was a very similar way of
preparing nodules — at least, until the stage where
the initially worked forms were rejected by the stone
worker — raising further doubts as to the category
where they should belong. In differentiating celts,
account was taken of the width and thickness of a
piece, usually greater than those of knife and sickle
forms. It was possible, on the other hand, only
exceptionally to determine the shape and type of a
prepared celt in practice.

A large initially worked piece, probably a celt
(Plate V 4), still at a very early degree of working, has



01106 ¢I1-T0 S9<0 0641 TII06 TTTO €671l OL-I't OII-06 €£T€0 €LTI TIL%1 Ol1106 ET€0 ¢€LTI 6L%1 AL TII/C-1°sbs
80106 O1-10 O0L01 99TI 01106 €10 S§81'1l (8€1 SII06 LT10 €681 66€1 O0TI06 $T-10 06T1 001-T1 9 ymys F
01106 TI-10 1901 TLL1T 01106 S§I-10 T1L60 TLLI o 61-T0 I'S=I'tT 1'S$LT 01106 LI-10 TLI'l T8+¥1 /1 uwys .m
SI06 1T-10 L9660 9991 CTI06 810 6450 96€1 OII-06 I1TTO €8TI 1'S$=L1 0106 S1-TO 001-TI 6L-S1 £ yvys
()
09-9%¢
(92) (82) (81) (81) 92) (62) 61) (81) (s) ) (<) (<) (£2) 02) 0z) (81)
$6-16 PO€0 STIT STIT S6716  ¥O£0 0T91 SETE S01-101 #0€0 0€9T SE1t 00196 +0€0 ST1T 0897 AIFLIL/Z-1'sbs
(8)
09-9¢
(£5) (ss) (1g) (0g) (65) (sg) (0g) og) wn (12) o1 (8) (6L) (sL) ov) Zy)
0019 r0€0 STIT 0€9T 0019 ¢0-£0 STIT 0E€9T 00196 S0-L0 OF9¢ SEI't 00196 +0-€£0 0f9T 0€£9T IS o
(81)
So1-101 m
({74) 08) (82) (3] (+9) w9  @w log) A} @Zn <1 (81) (£) zz) (rg) £
00196 ¢YO-£0 STIT 0E9T 00196 #O0-£0 STIT 0E9T - PO-t0 0€9T SEI't 00196 +0-€0 Se-I't STIT hyms 2
(£2) m.
80-L0 &
L) (7ARY) (<) (£9) (6%) 08) (09) (15) (s€) (£2) (17) ©z) 96) €1 (8¢) (19)
$6-16 PO-£0 STIT STIT 00196 #PO£0 STIT SEIE 0019 900 SeI't Se-1't 0019 ¢+0€0 SE€1f 0¢9T £ yys
891 01ro el 9Ll ISy 610 LI 181 s8Iy 00 ITT Pi'L 90'v8 oo 80T LT ALFIII/T-1'sbs
919C §T0 £ET 090 9¢1T1 IT0 €81 661 60°LE I£0 i e 00°L8 sTO0 ££T 00T 9 ueys &
S89C 01o Lol 1o 1£9¢ 1o ol 651 — 120 9%l 651 vt o €91 0T /1 uwys
£S°LL 800 LS80 00l 14 ks 1o £8T (¥ oLyt 910 8s°1 1£T 0 1o IT1 U1 £ ywys
I¥L6 €50 86T 81t 00'L6 0Lo we 19¢ 6886 S60 19¢ 1€y EL6 90 L4 €€ AIFLIL/Z-1'sbs
8996 8$¥0 (44 W0t S196 190 SI'E 09t 1'001 01 WY 9 t0'L6 0Lo e 6LE 9y s
1896 LS50 8T ore 9986 £€0 P6T St - £50 P6T £y SL66 190 of'e Iv'e /1 ymys o
61°L6 PO LT 9I'E £T66 090 €T LSE 19°66 6L0 {91 (U4 886 90 8TE M9t £ uwys
69 6L 6L 6L oL 06 06 06 81 9% 9% 9% 99 L L vL AFHIZ-1sbs - = o
151 061 061 061 001 91 91 o1 v 65 65 65 981 {4 1£2 1£2 9 UNS g £
L9 ££1 £E1 €Ll 9 srl <l sl 01 65 65 65 Ls | Lrd| 8zl 1 uwys 3 m.
961 85T 8ST 85T 6¥1 62T 60 62T <8 Lrd | 8C1 Lrd| 0£T itt r433 r413 £ URS w
adur [ T iz ahie | weepu e it fur ki 1 ‘ qipis Nius afur Uy s yiltua
[ 2 q v " 2 q . P 2 9 v P > 9 L GOTImEYe0] U
¢ 2ok ) ung
[RUORIIIPIIN) ¥ IVRONRMPIIN KN € Apund PN T =) 1

11 21§ ‘Auw[og 1@ SoYRY 1O WIEP [PONSHWIS PUT MW 'E JqEL



166

Table 4. The general structure of initially worked bifacial forms (Group 1V) from Polany, Site II

MARIA CHMIELEWSKA

Categories Shaft 3 Shaft 1/2 Shaft 6 Squares 1-2/IH-1V Squares | 3/1-11 Total
number l number ' %o number l Y number I number I Y% number %o
I. With very initial working 60 11.54 36 17.06 58 18.53 22 20.56 22 14.47 198 15.20
(39.22%,) (45.00%,) (42.65%,) (36.06% ) (26.83%,)
2 2 Initially bifacially worked 46 885 25 11.85 37 11.82 20 18.69 28 18.42 156 11.97
:§ (30.07%,) (31.25%) (27.20%,) (32.79%,) (34.15%,)
o 4 With advanced bifacial -47 9.04 19 9.00 41 13.10 19 17.76 32 21.05 158 1213
;:é' working (30.72%,) (23.75%,) (30.14%) (31.15%,) (39.02%,)
g total (153) (29.43) (80) (37.91) (136) (43.45) (61) (57.01) (82) (5394) (512) (39.30)
£ 4 Fragments of artificats from
o Categories 1 and 2 265 50.96 106 5024 137 43.77 23 2149 48 31.58 579 4444
5. Fragments of artificats from
Category 3 76 14.61 9 427 26 8.31 17 15.89 12 7.89 140 10.74
fragments total (341) (65.57) (115) (54.51) (163) (52.08) (40) (37.38) (60) (3947) (719) (55.18)
indefinite bifacially
worked forms total (494) (95.00) (195) (9242) (299) (95.53) (101) (94.39) (142) (9341) (1231) 94.48
26 Axes 6 1.15 1 047 ) 1.59 2 132 14 1.07
IS- 7. Knife and sickle forms 17 3.27 14 6.64 9 2.88 4 3.74 8 5.26 52 3.99
o & Projectile forms 3 0.58 1 047 - - 2 1.87 - - 6 046
total (26) (5.00) (16) (7.58) (14) (4.47) (6) 5.61) (100 (6.58) (72 5.52
Total 520 10000 211 100.00 313 100.00 107 10000 152 9999 1303 100.00

Numbers in brackets are not subject to summation; percentages in brackets denote the proportion of a given category in the set of

whole initially worked forms; bold type represents the proportions of subgroups in the whole set.

Table 5. Metric and statistical data for initially worked bifacial forms (Group IV) from Polany, Site II

Categories and metric N :n' % i Mode o ‘in' Range
Propettics sample mode
I. with very initial working 198
length 899 5.99 7.1-8.0 44 4.0-17.5
width 6.07 299 5.1-6.0 55 2.0-149
thick ness 3.55 2.19 2.1-3.0 51 1.0- 8.3
& 2. initially bifacially worked 156
E length 8.98 625 71-80 31  50-208
b~ width 575 224 61-70 38  32-95
oy thick ness 3.29 1.75 2.1-3.0 46 1.0- 69
4 3.14.0 46
3. with advanced bifacial working 158
length 8.78 4.69 8.1-9.0 34 3.8-155
width 5.61 1.93 4.1-5.0 45 2.8-103
thick ness 277 1.21 2.1-3.0 SS 0.8-6.8
6. celts (axes) 14
- length 8.36 9.03 7.1-8.0 4 6.8-12.0
S width 5.61 072 47-70 5 47-70
= thick ness 2.76 1.24 2.1-3.0 8 18- 52
S 7. knife and sickle forms
length 48 8.92 5.73 8.1-9.0 10 5.1-13.7
width 52 4.63 1.31 4.1-5.0 18 24- 172
thickness 52 2.03 0.34 1.1-2.0 29 1.2- 3.5
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Table 6. The general structure of tools (Group VI) from Polany, Site II

e Shaft Shaft Shaft Squares Squares o]

3 1/2 6 1-2/111-1V 1-3/1-11 number %
1. Endscrapers 1 3 - 1 1 T 6 5.45

— 2. Sidescrapers 1 2 1 - - 4 3.64
‘8 3. Perforators 2 2 1 1 - 6 5.45
E 4. Notched pieces 1 - — = 1 2 1.82
= 5. Denticulated pieces 6 3 4 2 3 18 16.36
. 6. Retouched flakes and chunks 4 2 7 - 3 16 14.55
= total (15) (12) (13) 4) 8) (52) (47.27)
‘S 7. Scaled pieces 9 6 7 5 4 31 28.18
£ 8. Picks 2 1 3 3 1 10 9.09
S 9. Hammer stones 4 3 3 5 2 17 1545
total (15) (10) (13) (13) ™) (58) (52.72)

Total 30 22 26 17 15 110 99.99

Numbers in brackets are not subject to summation.

flake pieces. The fragments of initially worked pieces
were used to make only denticulated tools (usually
big ones) and perhaps 2 side-scrapers (Plate IV 5) and
a perforator with a wide tip (Plate I 4). The flake
perforator (Plate I 3) is in fact a combined tool (end-
scraper + perforator + notched piece).

The subgroup of core tools consists of the three
categories: 7 — scaled pieces (Plates I 5, II 4,6, III
6,9, and VI 4); 8 — picks (Plates IT 1, III 1, IV 1, and
V 3); 9 — hammer stones (Plate II 2,3, and V 6).

Category 7 contains a small number of thin
classical scaled pieces (Plates II 4, and III 6) and the
more numerous scaled pieces made from fragments of
rough-outs, which are usually larger and more solid.
The scale scars occur as a rule at the edges (Plate VI
4). We also distinguished a bipolar, unifacial speci-
men from quartzite (Plate II 6).

In the group of core tools it is interesting to note
the lack of arched and bihorned pieces, quite frequent
at the site of Polany Kolonie II, and found previously
by S. Krukowski at Wierzbica. Although in the
materials from Polany II there are specimens morph-
ologically close or even analogical to bifacial arched
pieces, all of them are rough-outs of indefinite tools
with working on one side of a cake-shaped nodule.
One edge of them, formed by initial, bifacial removal
of short flakes, does never show, however, further
working. The piece, which was published earlier as a
chopping tool (Chmielewska 1973, 33, Fig.2A) is in
fact, as detailed analysis has shown, also an indefinite
initially worked piece. No forms resembling bihorned
pieces were found in the inventory of Polany II.

Picks and hammer stones were already discussed
in the chapter on mining tools. As a matter of fact,
flint hammer stones are related to raw material
working rather than with the process of its extraction.
They mainly include uni- and bipolar edged hammer
stones from damaged initially worked pieces, some-

times from their core-shaped fragments (Plates II 3,
and V 6). The latter has a beck-like edge, bearing
traces of strong hammering. There are also oval
hammer stones from flint nodules (mostly with very
summary working) and small fragments of broken
hammer stones. In the assemblage from Concentra-
tion 1 (Shaft 1/2), it is interesting to note a massive
hammer stone from a platey nodule (18.5x10
x 8.5cm), with the strongly hammered edge of the
narrowest side. It may have been used with two
hands, or pehaps as a hammer stone — anvil. A large
number of abandoned initially worked pieces, and of
their fragments in particular, bear traces of splinter-
ing and battering on only small sections of their
edges. S.Krukowski stressed that many flakes from

Fig.33. Polany, Site II, Concentration 2. A flake struck off a flint
nodule which served earlier as a support, with visible traces of
cutting

Photo by S.Biniewski
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176 MARIA CHMIELEWSKA

Plate 1. Polany, Site II. Flint artifacts

1. 3-5 — Concentration 2 (the upper part of the fill of Shaft 3), 2 — Concentration | (the upper part of the fill of Shaft 1/2). * — he floor of the fill of Shuft 3
Drawn by I. Niewiadomska
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Plate III. Polany, Site I1. Flint artifacts
1-3 ~ Concentration 2 (the upper part of the fill of Shaft 3), 4-9 ~ Concentration 1 (the upper part of the fill of Shaft 1/2)
Drawn by I. Niewiadomska
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Plate V. Polany, Site IL Flint artifacts
Concentration 3a (the upper part of the fill of Shah 6), 3, ¢ ~ Coacentration | (the upper part of the fill of Shat I/2
U ) |

6 - the squares 1-JHILIV
Drawn by | Niewiadomsla
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