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This paper presents the results of multi-aspectual analysis of the flint inventory from Late Paleolithic inven-

tory from the site Kleszczowa, located in the middle part Kraków-Częstochowa Upland. The technological and ty-

pological features of flint artefacts indicate a Magdalenian cultural tradition. Raw materials used for production of 

artefacts were high quality Jurassic flints, the outcrops of which occurred within direct surroundings of the site.

In this paper the authors would like to stress the results of use-wear analysis. Nearly half of the artefacts 

investigated in this respect bore traces of utilisation for processing of wood, meat and hide. Some of the forms 

bore traces indicating processing of silica plants and elaboration of soaked bone and moreover traces of hafting 

and organic substance.

The results of analysis correspond well with the current knowledge referring to utilisation of tools by the 

Magdalenian societies, and they undoubtedly extend our knowledge upon behaviour of humans at the decline of 

the Pleistocene in southern Poland.
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InTrOduCTIOn

Site no. 9 in Kleszczowa, lying within a distance of c. 7 km from the locality named 

Pilica (Silesian voivodship), is situated on the highest part of the Sachalin Hill, located in 

the northern part of the so-called Barańskie Mountains, at an altitude of c. 406 m.a.s.l. 

(Fig. 1). The Barańskie Mountains is a cuesta-type ridge situated c. 2-3 km to the west of 

the Udorka Valley. The western slope of the ridge is steep and falls to another valley, paral-

lel to the Udorka Valley, currently dry. The location of the site is convenient for occupation 

since it opens towards two valleys; moreover, there are outcrops of a few variants of flint 

along its boundaries (Sudoł-Procyk 2021). 

Field surveys conducted in this area since the beginning of the 1990s by K. Cyrek, 

J. Moszczyński, B. Muzolf and A. Pelisiak (Cyrek et al. 1992), and then, in the years 2014-

2016 by J. Jędrysik and T. Wagner (Wagner and Jędrysik 2016), have revealed an occur-

rence of numerous sites associated with the Neolithic. Therefore, a discovery of the 

Magdalenian site in Kleszczowa 9 during a survey aimed at mapping of siliceous material 

outcrops carried out by a geologist, M. Krajcarz, in 2012 (Sudoł et al. 2016), was quite 

surprising. 

In August 2014, in the region of the site, preliminary research was conducted, the ob-

jective of which was to verify the spots where surface accumulations of flint materials were 

encountered. This survey confirmed the existence of two concentrations of flint artefacts 

as well as allowed the specifying of their cultural and chronological affiliation, indicating 

the Magdalenian provenance. Within the investigated parts of the site, under the topsoil 

fig. 1. Location of the udorka Valley region on the map of Poland (A) and the site Kleszczowa 9 (B) in this 
region (drawing M. Jakubczak and M. Szubski, with authors’ changes)
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layer, there were identified loess sediments with a thickness ranging from 10 to 70 cm, 

lying directly over the residual clay.

In this paper, the authors present the results of typological, functional and raw mate-

rial analyses of the assemblage, and draw conclusions based on the analysis of these data.

MATerIALS And MeThOd

A technological analysis encompassed the entire flint assemblage, namely 930 speci-

mens coming from trial trenches and the ground surface in their direct surroundings. The 

great majority of the flints were collected from the surface (67%) and topsoil layer (29.7%), 

and only a few (3.3%) were recorded within the loess sediments in situ. Therefore, it is 

unsurprising that many finds were covered with patina and bore traces of post-deposi-

tional destruction. 

All of the specimens were classified into particular typological groups, following the rules 

established for the standard classification of assemblages of this type (Sonneville-Bordes 

and Perrot 1956; Ginter and Kozłowski 1990; Demars and Laurent 1989). Due to the location 

of the site within an area intensively exploited for agricultural purposes and impossibility to 

determine whether some objects were prehistoric flint processing waste and recent plough-

related debris, such controversial specimens were excluded from the investigations. Moreo-

ver, this article does not cover six natural flint concretions found on the ground surface. 

From the statistical viewpoint, their number does not seem to be reliable since it is very 

likely that due to their close location to flint outcrops and a workshop type of the site, they 

must have been much more numerous and could have been strongly fragmented during 

many years of farming activity, which is confirmed by a great number of flint chunks.

An analysis of raw material structure was based on a classification system proposed by 

M.T. Krajcarz (Krajcarz et al. 2012, 2014; Krajcarz 2023), using the comparative material 

obtained from flint outcrops surrounding the site, in various states of preservation, includ-

ing specimens with “fresh” (non-patinated) and patinated fractures (with various intensity 

of patina cover), aeolized materials and objects discoloured due to natural factors, water 

activity, among other factors. The flint assemblage was investigated based on a few main 

criteria, such as the nature of the flint substance, the occurrence of intrusions within the 

flint substance as well as the occurrence and the nature of cortex. Strongly patinated or 

burnt specimens were not classified into either of the raw material categories. The selec-

tion of flint specimens presented in Figures nos. 2-6 was dictated by their diversified na-

ture in terms of typology, raw material and function.

A use-wear analysis covered 70 artefacts, previously cleansed with pure ethyl alcohol, 

using the Nikon SMZ-2T microscope-computer set, coupled with the Nikon D7100 ca-

mera. This equipment allows obtaining lens magnification up to 12.6× (objective lens mag-

nification up to c. 120×) as well as computer-aided digitalisation and processing of optical 
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images. For observation of polishes on the flint surface the Zeiss-Axiotech metallographic 

microscope was used, coupled with the Axiocam 105 camera, which enables obtaining lens 

magnification up to 50× (objective lens magnification up to 500×). With the use of the 

above-described equipment, a series of micro-photographs were taken, presented in the 

Figures nos. 7: A-N; 8: H, M-O and 9: A, E-O. Other micro-photographs were taken using 

the Zeiss Axioscope 5 metallographic microscope, coupled with the Axiocam 208 camera. 

Use-wear terminology applied in this paper was based on the nomenclature used in the 

related literature (Ho Ho Committee 1979, 133-135; Vaughan 1985, 10-13, Glossary, VII; 

van Gijn, 1989, 16-20; Juel Jensen 1994, 20-27; Korobkowa 1999, 17-21; Osipowicz, 2010, 

24-35), but adapted to the needs and requirements of the analysis presented here.

reSuLTS

Typolo-technological and raw material analysis

The raw material structure of the assemblage in question was clearly strongly corre-

lated with local outcrops of siliceous rocks occurring within a radius of 3 km from the site 

(Krajcarz et al. 2012, 2014; Krajcarz 2023). Half of the specimens were made of flint from 

the Barańskie Mountains (49.8%). Less numerous were specimens made of local variants 

of chocolate flint (18.9%) and striped flint (15.5%). The least frequently represented were 

flints from Wierbka (2.5%) and the Udorka Valley (1.3%). Concerning 2% of the assem-

blage raw material revealed mixed traits of local Jurassic flint, due to which such speci-

mens were counted to a general group of undetermined Jurassic flint (Table 1). Moreover, 

there was recorded a marginal proportion of Cretaceous flint and cherts (including banded 

variants) (0.5%). In reference to 9% of the specimens, it was impossible to classify them 

into any of the raw material groups due to a convergence of morphological traits or their 

state of presentation (strongly burnt or patinated) (Table 1).

In terms of typology, the most numerous were blanks enclosing both flakes and blades. 

Most likely due to the nature of the site, more than half of these artefacts have been pre-

served fragmentarily (51.6%). Flakes and their fragments in the number of 428 specimens 

constituted as much as 46% of the entire flint assemblage, while blades and their frag-

ments were nearly twice less numerous (221 items = 23.7%) (Table 1). 

Particularly noteworthy were blades with the so-called en éperon butt (Inizan et al. 

1999, 134, 136), which are very rarely recorded at archaeological sites in Poland. The “en 

éperon” technique was typical of the Magdalenian lithic tradition and they were used for 

the production of long and slender blades. Blanks obtained in this manner were the major 

material for production of tools (Połtowicz-Bobak 2013, 232). Within the assemblage re-

covered from the site Kleszczowa 9 there were identified 21 such blades (or their frag-

ments), of which eleven specimens have retouched edges. Preferences in the selection of 
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certain raw material for the production of blades with en éperon butts (48% flint from the 

Barańskie Mountains, 24% chocolate flint and 19% striped flint) corresponded well with 

the general tendencies observed at the site.

Noteworthy was also a significant number (146 items) of retouched flakes (e.g., Figs 2: 

3-4; 4: 5-7) and blades (e.g., Figs 2: 1, 5; 3: 2; 4: 2, 4; 5: 1, 3; 6: 1), which together with their 

fragments constituted 22.4% of blanks. Concerning this group, the raw material structure 

was also consistent with the general raw material tendencies visible at the site. The great 

majority of the blanks were made of flint from the Barańskie Mountains (49.3% of all re-

touched blanks), chocolate flint (23.9%) and striped flint (17.8%). 

Advanced exploitation of cores at the site is confirmed by technical forms, the total 

number of which amounted to 97 artefacts (10.4% of the entire assemblage). Amongst 

them, there were distinguished platform rejuvenation flakes (41 specimens; 42.2% of all 

technical forms), partly-crested blades (17 items; 17.5%), crested blades (16 pcs; 16.4%) 
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19  181  75  51 26  45 27 10  13  4  1  0  2  8  2 464 

Chocolate flint 11  62  37  14  2  26 9 3  5  1  3  1  0  2  0  176

Striped flint 6  40  29  20  11  12 14 2  4  2  1  0  0  3  1  145 

Flint from Wierbka 0  9  6  4  1  1 1 0  0  0  0  0  0  2  0  24 

Undetermined local  
Jurassic flint 0  6  2  2  3  3 1 0  1  0  0  0  0  1  0  19 

Flint from Udórz 0  6  3  0  4  0 0 0  0  0  0  0  0  0  0  13 

Other (cretaceous, 
chert) 0  1  0  1  1  0 0 0  1  0  1  0  0  0  0  5 

Undefined 3  29  17  5  17  7 0 1  4  1  0  0  0  0  0  84 

TOTAL 39 334 169 97 65 94 52 16 28 8 6 1 2 16 3 930 

* –  including fragments 

Table 1. Kleszczowa, site 9. Typological and raw material structure of flint products
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fig. 2. Selection of flint products with the location of micro-photographs marked 
(drawing M. Sudoł-Procyk, photo W. Ochotny)
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fig. 3. Selection of flint products with the location of micro-photographs marked 
(drawing M. Sudoł-Procyk, photo W. Ochotny)
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fig. 4. Selection of flint products with the location of micro-photographs marked 
(drawing M. Sudoł-Procyk, photo W. Ochotny)
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fig. 5. Selection of flint products with the location of micro-photographs marked 
(drawing M. Sudoł-Procyk, photo W. Ochotny)
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fig. 6. Selection of flint products with the location of micro-photographs marked 
(drawing M. Sudoł-Procyk, photo W. Ochotny)
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and core-tablets (10 examples; 10.3%). Other undetermined technical forms constituted 

9.2% of the group in question. Such a high proportion of core processing debitage confirms 

the workshop nature of the site.

A group of cores included forms with initial blows, cores and their fragments. There 

were 28 cores (3% of the entire studied assemblage). They were represented by single-

platform cores for blades, preserved at various stages of exploitation (Sudoł-Procyk 2021). 

Cores registered in Kleszczowa provided information about each stage of the production 

cycle. The ratio of cores in the preliminary phase of production is similar to the number of 

cores in the main as well as residual phase of production. Most débitage products are plain 

flakes that show that the cores were meticulously processed to produce regular, thin blades. 

Striking platforms were prepared and they bore traces of rejuvenation or correction. Cores 

at an advanced stage of exploitation were characterised by an acute angle between the 

prepared striking platform and the flaking surface; the latter, in some cases, embraced 

also the sides of the core. The backs of the cores were formed by concentric blows made 

from the core sides. A characteristic trait of the cores in question was also an occurrence of 

traces of changing orientation of striking platforms, which were identified on 31% of all 

cores (9 specimens). Moreover, there were noticeable tendencies in the exploitation of 

fragments of cores, residual forms or cores with unsuccessful blows, for shaping simple, 

ad hoc tools, mainly hammers. The secondary use of cores as hammers is often found in 

other flint workshops, especially in areas where access to other hard mineral raw materials 

(e.g., stone pebbles) was difficult. This situation was met, on a much larger scale, in the 

case of the neighbouring site related to the extraction and preliminary processing of raw 

materials at Poręba Dzierżna 24 (Sudoł-Procyk et al. 2021b). In addition to 28 cores, there 

were also encountered six residual forms (20%). 

Amongst tools, the total number of which accounted for 80 specimens (8.6% of the 

entire assemblage), a group of burins was distinctive (28 items; 35% of all tools; Fig. 3: 1, 

7; 6: 4, 5). This category of tools was represented by: dihedral burins (9 specimens), trun-

cation burins (4 examples), burins on a break (2 items), and single examples of the follow-

ing forms: multiple burin; double burin; double ended burin; and a Lacan burin. For the 

production of burins, apart from blades and flakes, waste products were also used. In 

terms of raw material, burins were mainly made of flint from the Barańskie Mountains, 

and less frequently, from chocolate and striped flints (Table 1). Production of burins at the 

site is also confirmed by an occurrence of burin spalls (4 specimens found).

Less numerous endscrapers (Fig. 3: 4; 5: 2, 5, 6), represented by 16 specimens, consti-

tuted 20% of all tools. The great majority of them were made on slender blades, the width 

of which, in most cases, did not exceed 3.5 cm. Their fronts were low and poorly distin-

guished. Endscrapers were made exclusively of local variants of flint, outnumbered by flint 

from the Barańskie Mountains (10 items; 62.5% of all endscrapers). 

Six artefacts were counted into the category of perforators (Fig. 6: 2, 3), constituting 

merely 8.7% of all tools. In general, they were made on shortened blades. Only one specimen 
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was made on a larger flake. One perforator revealed an alternating retouch, which brings 

it closer to a borer, in terms of typology (Fig. 4: 3; 6: 1).

There were 16 specimens (20%) of mining tools (items typical of workshops located 

near flint extraction areas). They were characterised by a considerable variability in terms 

of typology and a significant primitivism of forms (Ginter 1974, 32). Mining tools from the 

site in Kleszczowa were formed on massive waste products or fragments of cores, rarely on 

massive flakes. The great majority had a transversal edge shaped with abrupt or semi-

abrupt retouch, forming a sort of simple side-scraper.

A significant proportion of the assemblage under analysis was constituted by waste prod-

ucts, of which 63 specimens were found (6.77% of the entire inventory). These resulted from 

fragmentation of artefacts due to post-depositional processes or human activity in the past 

and in the more recent past. Few of them (5 items) bore traces of intentional retouch. In this 

regard, there were identified distinctive fragments of intentional forms, which together with 

scarce chips were counted to the category named “other” (comp. Table 1).

Modern farming activity has undoubtedly contributed to a considerable destruction of 

the flint materials from this site. As mentioned above, most of the artefacts were obtained 

from the topsoil layer, which is reflected in the assemblage by an occurrence of pseudo-

retouch, in some cases, undistinguishable from intentional retouch. Interestingly, there 

were detected hardly any waste products of chocolate flint (Table 1).

use-wear analysis

Traceological analysis showed an extremely high degree of postdepositional damage, 

including different types of natural polish (particularly glossy) and natural retouch (con-

temporary as well). Detailed results of performed microscopic analysis with thorough 

characteristics of recorded use-wear (and other) traces are presented in the Table 2. The 

data contained there are merely generally summarised below. 

Amongst 70 flint artefacts subjected to the use-wear analysis, 29 specimens bore traces 

supporting an assumption that they might have been used as tools (Table 2). Nevertheless, 

17 of them (about 58%) were changed post-depositionally to such a degree or/and had 

been used so briefly that it was possible to classify them merely to groups named “used” or 

“probably used”, without any more precise interpretation of their primary function. The 

remaining artefacts constituted a collection quite uniform in terms of their function, dom-

inated by tools associated with hide processing and meat cutting, as well as tools for wood 

processing, represented by equal numbers of artefacts (7 specimens, i.e. 41% per each 

group). Moreover, there were identified two artefacts most likely connected with process-

ing of herbal plants with high amounts of silica, so-called Si-accumulators (later called 

here “silicious plants”; cf. for example: Anderson-Gerfaud 1988; van Gijn 1989, 40; Ander-

son 1992; Juel Jensen 1994, 28). Another one could have been used for processing of 

soaked bone. 



171The Magdalenian site Kleszczowa 9, Pilica commune, silesian voivodship…

N
o.

M
or

ph
ol

og
ic

al
 

de
sc

ri
pt

io
n

U
se

-w
ea

r
Fu

nc
tio

n
C

om
m

en
ts

Fi
g.

T1
B

la
de

 w
ith

 d
is

ta
l p

ar
t 

br
ok

en
 o

ff 
E

dg
e A

: R
et

ou
ch

: c
lo

se
/re

gu
la

r, 
on

 o
ne

 si
de

, s
in

gl
e-

 a
nd

 d
ou

bl
e-

st
ep

, s
ca

rs
 w

ith
 m

ai
nl

y 
fe

at
he

r t
er

m
in

at
io

ns
; P

ol
is

h:
 n

on
e 

E
dg

e 
B

: R
et

ou
ch

: p
ra

ct
ic

al
ly

 n
on

e 
on

 m
os

t o
f t

he
 e

dg
e 

le
ng

th
 (v

is
ib

le
 sc

ar
s o

f p
os

t-
de

po
si

tio
na

l o
rig

in
s)

. B
y 

th
e 

fr
ac

tu
re

 in
 th

e 
di

st
al

 p
ar

t, 
on

e 
ca

n 
ob

se
rv

e 
va

rie
d 

re
to

uc
h 

on
 

th
e 

do
rs

al
 fa

ce
 o

f t
he

 a
rte

fa
ct

. P
ol

is
h 

an
d 

st
ri

at
io

ns
: i

n 
th

e 
ce

nt
ra

l p
ar

t o
f t

he
 e

dg
e 

ge
ne

ric
 

w
ea

k 
po

lis
h 

an
d 

si
ng

ul
ar

, o
bl

iq
ue

 li
ne

ar
 tr

ac
es

. I
n 

th
e 

di
st

al
 p

ar
t (

by
 th

e 
fr

ac
tu

re
): 

po
lis

h 
on

 
bo

th
 si

de
s o

f d
om

ed
 to

po
gr

ap
hy

, s
m

oo
th

 te
xt

ur
e 

an
d 

m
ed

iu
m

 d
eg

re
e 

of
 in

tru
si

on
.

E
dg

e A
: p

ro
ba

bl
y 

us
ed

.
E

dg
e 

B
: c

en
tra

l p
ar

t –
 u

se
d,

 
po

ss
ib

ly
 fo

r p
la

ni
ng

 o
f s

of
t 

w
oo

d;
 d

is
ta

l p
ar

t (
fr

ac
tu

re
) –

 
us

ed
, m

os
t l

ik
el

y 
fo

r c
ar

vi
ng

 
of

 w
oo

d.

O
n 

a 
bu

lb
 b

rig
ht

 p
ol

is
h 

in
 th

e 
fo

rm
 o

f 
br

ig
ht

 sp
ot

s (
Fi

g.
 7

: A
), 

m
os

t l
ik

el
y 

tra
ce

s 
of

 h
af

tin
g.

2:
 1

T2
Fl

ak
e 

w
ith

 re
to

uc
h 

Su
rf

ac
e A

 (d
is

ta
l p

ar
t o

f t
he

 a
rte

fa
ct

): 
Re

to
uc

h:
 m

ic
ro

bu
rin

 sc
ar

s a
nd

 si
ng

le
-s

te
p 

re
to

uc
h 

fo
rm

ed
 b

y 
sc

ar
s w

ith
 fe

at
he

r a
nd

 h
in

ge
 te

rm
in

at
io

ns
; P

ol
is

h 
an

d 
st

ri
at

io
ns

: v
er

y 
br

ig
ht

/
gl

os
sy

, a
br

as
iv

e,
 o

f d
om

ed
/fl

at
 to

po
gr

ap
hy

 a
nd

 sl
ig

ht
ly

 ro
ug

h 
te

xt
ur

e.
 L

in
ea

r t
ra

ce
s:

 m
ai

nl
y 

fil
le

d 
in

 st
ria

tio
ns

, o
rie

nt
ed

 sl
ig

ht
ly

 o
bl

iq
ue

ly
 to

 th
e 

lin
e 

of
 th

e 
di

st
al

 e
dg

e 
(F

ig
. 7

: B
, C

). 
Su

rf
ac

e 
B

: P
ol

is
h:

 a
br

as
iv

e,
 g

lo
ss

y,
 d

es
tro

ys
 c

om
pl

et
el

y 
fli

nt
’s

 m
ic

ro
-r

el
ie

f, 
fla

t/c
or

ru
ga

te
d 

to
po

gr
ap

hy
, s

lig
ht

ly
 ro

ug
h 

te
xt

ur
e,

 v
er

y 
in

va
si

ve
 d

eg
re

e 
of

 in
tru

si
on

. L
in

ea
r t

ra
ce

s 
as

so
ci

at
ed

 w
ith

 p
ol

is
h:

 li
ne

ar
 d

ep
re

ss
io

ns
 –

 w
id

e,
 se

m
ic

irc
ul

ar
 in

 c
ro

ss
-s

ec
tio

n,
 a

rc
he

d 
in

 
lo

ng
itu

di
na

l s
ec

tio
n,

 c
on

ce
nt

ra
tin

g 
in

 g
ro

up
s (

Fi
g.

 7
: D

, E
). 

D
is

ta
l p

ar
t: 

st
ria

tio
ns

 a
na

lo
gi

ca
l 

to
 th

os
e 

vi
si

bl
e 

on
 th

e 
Ed

ge
 B

, r
ou

gh
er

 p
ol

is
h 

te
xt

ur
e.

 
Su

rf
ac

e 
C

: p
ec

k-
ne

ss
 a

nd
 sc

at
te

re
d 

po
lis

h 
of

 in
va

si
ve

 e
xt

en
t;

U
se

d:
 d

is
ta

l p
ar

t, 
m

os
t l

ik
el

y 
fo

r p
ro

ce
ss

in
g 

(c
ar

vi
ng

) o
f 

bo
ne

 so
ak

ed
 in

 n
at

ur
al

 a
ci

ds
.

Po
lis

h 
on

 th
e 

Su
rf

ac
e 

C
 –

 m
os

t l
ik

el
y 

of
 

po
st

-d
ep

os
iti

on
al

 o
rig

in
.

2:
 3

T3
M

es
ia

l p
ar

t o
f a

 b
la

de
Su

rf
ac

e A
: R

et
ou

ch
: i

nd
iv

id
ua

l s
ca

rs
 w

ith
 fe

at
he

r t
er

m
in

at
io

ns
. P

ol
is

h:
 b

rig
ht

/g
lo

ss
y,

 
lin

ea
r, 

in
va

si
ve

 d
eg

re
e 

of
 in

tru
si

on
, c

ov
er

in
g 

up
pe

r p
ar

ts
 o

f t
he

 m
ic

ro
-r

el
ie

f, 
fla

t a
nd

 
sl

ig
ht

ly
 p

itt
ed

 to
po

gr
ap

hy
 (f

ro
m

 a
 w

id
er

 p
er

sp
ec

tiv
e,

 sl
ig

ht
ly

 c
or

ru
ga

te
d)

, s
m

oo
th

 te
xt

ur
e,

 
or

ie
nt

ed
 o

bl
iq

ue
ly

 to
 th

e 
lin

e 
of

 th
e 

w
or

ki
ng

 e
dg

e 
(F

ig
. 7

: F
, G

). 
Li

ne
ar

 tr
ac

es
: a

lig
ne

d 
ob

liq
ue

ly
, fi

lle
d 

in
, w

id
e 

an
d 

na
rr

ow
 li

ne
ar

 d
ep

re
ss

io
ns

 a
nd

 st
ria

tio
ns

. 
Su

rf
ac

e 
B

: R
et

ou
ch

: f
or

m
ed

 b
y 

a 
fe

w
 sc

ar
s w

ith
 fe

at
he

r t
er

m
in

at
io

ns
. P

ol
is

h 
an

d 
lin

ea
r 

tr
ac

es
: h

ar
dl

y 
le

gi
bl

e 
po

lis
h,

 w
hi

ch
 ro

un
ds

 a
nd

 a
br

ad
es

 th
e 

up
pe

r p
ar

ts
 o

f t
he

 m
ic

ro
-r

el
ie

f, 
fla

t t
op

og
ra

ph
y 

an
d 

sm
oo

th
 te

xt
ur

e 
(F

ig
. 7

: H
).

Pr
ob

ab
ly

 u
se

d
Po

lis
h 

on
 th

e 
up

pe
r s

ur
fa

ce
 c

an
 b

e 
co

ns
id

er
ed

 a
 p

os
t-d

ep
os

iti
on

al
 “

ab
ra

si
on

”,
 

ho
w

ev
er

, i
ts

 c
or

re
la

tio
n 

w
ith

 th
e 

po
lis

h 
on

 
th

e 
ve

nt
ra

l f
ac

e 
ca

n 
in

di
ca

te
 th

at
 th

e 
ar

te
fa

ct
 in

 q
ue

st
io

n 
co

ul
d 

be
 a

 sp
ec

ifi
c 

“p
la

ni
ng

” 
to

ol
 u

se
d 

fo
r p

ro
ce

ss
in

g 
of

 
m

at
er

ia
l c

on
ta

in
in

g 
(p

ro
ba

bl
y)

 a
ci

ds
. A

n 
ac

cu
ra

te
 in

te
rp

re
ta

tio
n 

of
 th

e 
po

ss
ib

le
 

fu
nc

tio
n 

of
 th

is
 sp

ec
im

en
 u

nd
ou

bt
ed

ly
 

re
qu

ire
s f

ur
th

er
 e

xp
er

im
en

ta
l s

tu
di

es
.

2:
 2

T4
Tr

un
ca

tio
n 

pi
ec

e 
m

ad
e 

on
 a

 fl
ak

e 
co

m
bi

ne
d 

w
ith

 a
 

no
tc

he
d 

to
ol

E
dg

es
 A

 a
nd

 B
: R

et
ou

ch
: o

n 
bo

th
 si

de
s, 

fo
rm

ed
 b

y 
sc

al
ar

 a
nd

 h
al

f-
m

oo
n 

sc
ar

s, 
w

ith
 

va
rio

us
 te

rm
in

at
io

ns
, s

in
gl

e-
 a

nd
 d

ou
bl

e-
st

ep
 (a

 si
gn

ifi
ca

nt
 p

ar
t o

f t
he

 re
to

uc
h 

is
 o

f p
os

t-
de

po
si

tio
na

l o
rig

in
s)

. N
o 

ot
he

r t
ra

ce
s o

f u
se

-w
ea

r d
es

tru
ct

io
n.

Tr
un

ca
tio

n:
 n

on
e

Pr
ob

ab
ly

 u
se

d 
(d

ue
 to

 tr
ac

es
 

of
 h

af
tin

g)
In

 th
e 

lo
w

er
 p

ar
t o

f t
he

 a
rte

fa
ct

, m
ai

nl
y 

on
 

th
e 

do
rs

al
 fa

ce
, r

em
ai

ns
 o

f b
la

ck
, p

itc
hy

 
su

bs
ta

nc
e 

(g
lu

e?
) m

os
t l

ik
el

y 
m

ar
ki

ng
 th

e 
ex

te
nt

 o
f h

af
tin

g.
 O

n 
a 

bu
lb

 b
rig

ht
 p

ol
is

h 
of

 fl
at

 to
po

gr
ap

hy
 a

nd
 ro

ug
h 

te
xt

ur
e 

(F
ig

. 
7:

 I)
, m

os
t l

ik
el

y 
al

so
 c

on
ne

ct
ed

 w
ith

 
ha

fti
ng

 (t
ho

ug
h,

 p
os

t-d
ep

os
iti

on
al

 o
rig

in
s 

ca
nn

ot
 b

e 
ex

cl
ud

ed
).

2:
 4

T5
B

la
de

 w
ith

 re
to

uc
he

d 
ed

ge
s/

 tr
un

ca
tio

n 
bl

ad
e 

E
dg

es
 A

, B
 a

nd
 tr

un
ca

tio
n:

 R
et

ou
ch

: c
lo

se
/ir

re
gu

la
r, 

on
 b

ot
h 

si
de

s, 
fr

om
 si

ng
le

- t
o 

m
ul

ti-
st

ep
, f

or
m

ed
 b

y 
sc

ar
s w

ith
 v

ar
io

us
 te

rm
in

at
io

ns
. P

ol
is

h:
 p

re
se

rv
ed

 in
 th

e 
zo

ne
 o

f t
he

 E
dg

e 
“A

”,
 v

ar
io

us
, i

n 
so

m
e 

pa
rts

 st
ro

ng
ly

 a
br

as
iv

e 
w

ith
 fl

at
 o

r (
ev

en
tu

al
ly

) d
om

ed
 to

po
gr

ap
hy

 
an

d 
sl

ig
ht

ly
 ro

ug
h 

te
xt

ur
e 

(F
ig

. 7
: J

). 
In

 o
th

er
 p

ar
ts

, o
f d

efi
ni

te
ly

 m
or

e 
“h

id
e-

lik
e”

 
ch

ar
ac

te
ris

tic
s, 

w
ith

 c
ra

te
re

d/
do

m
ed

 to
po

gr
ap

hy
. C

ut
tin

g 
ed

ge
: r

ou
nd

ed
 (F

ig
. 7

: K
).

Pr
ob

ab
ly

 u
se

d,
 th

e 
“m

ar
gi

na
l”

 
ex

te
nt

 o
f p

ol
is

he
d 

ar
ea

s 
hi

nd
er

s a
 re

lia
bl

e 
in

te
rp

re
ta

tio
n 

of
 th

ei
r g

en
es

is
.

R
em

ai
ns

 o
f b

la
ck

 su
bs

ta
nc

e 
(ta

r?
), 

si
de

 
ed

ge
s c

ru
sh

ed
, w

ith
 p

os
t-d

ep
os

iti
on

al
 

re
to

uc
h,

 lo
ts

 o
f d

es
tru

ct
io

n 
tra

ce
s o

f v
er

y 
“f

re
sh

” 
ch

ar
ac

te
ris

tic
s.

2:
 5

Ta
bl

e 
2.

 K
le

sz
cz

ow
a,

 si
te

 9
. r

es
ul

ts
 o

f t
he

 tr
ac

eo
lo

gi
ca

l a
na

ly
sis

 o
f t

he
 se

le
ct

ed
 fl

in
t a

rt
ef

ac
ts

. e
xp

la
na

tio
ns

: e
dg

e 
A

 –
 le

ft 
ed

ge
, e

dg
e 

B 
– 

rig
ht

 e
dg

e,
 S

ur
fa

ce
 A

 –
 d

or
sa

l 
(u

pp
er

) f
ac

e 
of

 th
e 

de
bi

ta
ge

, S
ur

fa
ce

 B
 –

 v
en

tr
al

 (l
ow

er
) f

ac
e 

of
 th

e 
de

bi
ta

ge
, S

ur
fa

ce
 C

 –
 s

id
e 

su
rf

ac
e



172 Magdalena sudoł-Procyk, grzegorz osipowicz, Kacper Baranowski

N
o.

M
or

ph
ol

og
ic

al
 

de
sc

ri
pt

io
n

U
se

-w
ea

r
Fu

nc
tio

n
C

om
m

en
ts

Fi
g.

T7
M

es
ia

l p
ar

t o
f a

 b
la

de
 

w
ith

 re
to

uc
h

E
dg

e A
: R

et
ou

ch
: s

in
gu

la
r s

ca
rs

 o
n 

bo
th

 si
de

s o
f t

he
 e

dg
e 

(w
id

e/
irr

eg
ul

ar
 re

to
uc

h)
, f

or
m

ed
 

by
 sc

ar
s w

ith
 m

ai
nl

y 
fe

at
he

r t
er

m
in

at
io

ns
; P

ol
is

h:
 d

is
co

nt
in

uo
us

, t
hi

n 
lin

e 
al

on
g 

th
e 

ed
ge

, 
m

ar
gi

na
l t

o 
m

ed
iu

m
 d

eg
re

e 
of

 in
tru

si
on

, g
lo

ss
y,

 fl
at

 to
po

gr
ap

hy
, s

m
oo

th
 te

xt
ur

e 
(d

or
sa

l 
fa

ce
: F

ig
. 7

: L
; v

en
tra

l f
ac

e:
 F

ig
. 7

: M
, N

).
E

dg
e 

B
: R

et
ou

ch
: c

lo
se

/ir
re

gu
la

r, 
m

ai
nl

y 
on

 th
e 

ve
nt

ra
l f

ac
e,

 a
 g

re
at

 m
aj

or
ity

 o
f s

ca
rs

 o
f 

a 
ve

ry
 “

fr
es

h”
 n

at
ur

e;

E
dg

e A
: c

ut
tin

g 
of

 si
lic

io
us

 
pl

an
ts

, m
os

t l
ik

el
y 

gr
as

se
s, 

w
et

 re
ed

, e
tc

. (
no

t c
er

ea
ls

)

In
iti

al
 tr

ac
es

. R
et

ou
ch

 o
n 

th
e 

Ed
ge

 B
 –

 
un

ce
rta

in
 o

rig
in

s (
ha

fti
ng

? 
po

st
-

de
po

si
tio

na
l?

)

3:
 2

T8
B

la
de

 w
ith

 p
ro

xi
m

al
 

pa
rt 

br
ok

en
 o

ff 
Re

to
uc

h:
 in

di
vi

du
al

 sc
ar

s w
ith

 fe
at

he
r t

er
m

in
at

io
ns

.
Su

rf
ac

e A
: P

ol
is

h:
 v

er
y 

in
va

si
ve

, s
em

ic
irc

ul
ar

 sh
ap

e 
of

 th
e 

po
lis

he
d 

ar
ea

, l
in

ea
r, 

fla
t 

to
po

gr
ap

hy
, r

ou
gh

 te
xt

ur
e,

 a
ss

oc
ia

te
d 

w
ith

 li
ne

ar
 tr

ac
es

: fi
lle

d 
in

 a
nd

 b
la

ck
 st

ria
tio

ns
 

or
ie

nt
ed

 p
er

pe
nd

ic
ul

ar
ly

 to
 th

e 
lin

e 
of

 th
e 

w
or

ki
ng

 e
dg

e 
(F

ig
. 7

: O
; 8

: A
-C

).
Su

rf
ac

e 
B

: P
ol

is
h:

 a
n 

in
di

vi
du

al
 b

rig
ht

 sp
ot

, w
ith

 a
 p

ol
is

h 
of

 fl
at

 to
po

gr
ap

hy
 a

nd
 sl

ig
ht

ly
 

ro
ug

h 
te

xt
ur

e,
 a

ss
oc

ia
te

d 
w

ith
 li

ne
ar

 tr
ac

es
 (b

la
ck

, a
nd

 fi
lle

d-
in

 st
ria

tio
ns

), 
or

ie
nt

ed
 o

nl
y 

sl
ig

ht
ly

 o
bl

iq
ue

ly
 to

 th
e 

lin
e 

of
 th

e 
w

or
ki

ng
 e

dg
e 

(F
ig

. 8
: D

). 
It 

do
es

 n
ot

 c
or

re
sp

on
d 

w
ith

 
tra

ce
s o

bs
er

ve
d 

on
 th

e 
do

rs
al

 fa
ce

. M
or

eo
ve

r, 
on

 th
is

 si
de

, o
ne

 c
an

 o
bs

er
ve

 g
en

tle
, m

et
al

lic
 

po
lis

h 
th

at
 sl

ig
ht

ly
 ro

un
ds

 th
e 

up
pe

r p
ar

ts
 o

f t
he

 m
ic

ro
-r

el
ie

f. 
It 

ha
s a

 sm
oo

th
 te

xt
ur

e 
an

d 
un

de
te

rm
in

ed
 to

po
gr

ap
hy

. T
he

re
 a

re
 n

o 
lin

ea
r t

ra
ce

s. 
(F

ig
. 8

: E
)

U
se

d 
+ 

po
st

-d
ep

os
iti

on
al

 
al

te
ra

tio
ns

?
Po

lis
h 

on
 th

e 
do

rs
al

 fa
ce

 in
 so

m
e 

pa
rts

 
re

se
m

bl
es

 “
hi

de
-li

ke
” 

or
 p

ol
is

h 
ty

pi
ca

l o
f 

th
e 

co
nt

ac
t s

id
e 

of
 th

e 
so

-c
al

le
d 

po
lis

h 
ty

pe
 2

3.
 N

ev
er

th
el

es
s, 

in
 o

th
er

 p
ar

ts
, i

t 
lo

ok
s l

ik
e 

a 
re

su
lt 

of
 c

ov
er

in
g 

th
e 

ar
te

fa
ct

 
w

ith
 so

m
e 

su
bs

ta
nc

e 
(F

ig
. 8

: C
), 

so
 it

s 
or

ig
in

s c
an

no
t b

e 
de

te
rm

in
ed

 w
ith

ou
t 

m
or

e 
pr

ec
is

e 
an

al
ys

is
. 

3:
 3

T9
In

iti
al

 e
nd

sc
ra

pe
r

Su
rf

ac
e A

: R
et

ou
ch

: m
ul

ti-
st

ep
, o

n 
th

e 
do

rs
al

 fa
ce

, f
or

m
ed

 b
y 

sc
ar

s w
ith

 st
ep

 a
nd

 h
in

ge
 

te
rm

in
at

io
ns

.
Po

lis
h:

 g
en

er
ic

 w
ea

k,
 p

ra
ct

ic
al

ly
 il

le
gi

bl
e;

Pr
ob

ab
ly

 u
se

d,
 a

 sc
ra

pe
r f

or
 

pr
oc

es
si

ng
 h

ar
d 

m
at

er
ia

ls
?

3:
 4

T1
0

B
la

de
 w

ith
 p

ro
xi

m
al

 
pa

rt 
br

ok
en

 o
ff 

E
dg

e A
: R

et
ou

ch
: c

lo
se

/ir
re

gu
la

r, 
on

 b
ot

h 
si

de
s, 

si
ng

le
-s

te
p,

 fo
rm

ed
 b

y 
sc

ar
s w

ith
 fe

at
he

r 
te

rm
in

at
io

ns
; P

ol
is

h:
 th

in
 li

ne
 a

lo
ng

 th
e 

ed
ge

, b
rig

ht
, c

ra
te

re
d 

to
po

gr
ap

hy
, s

m
oo

th
 te

xt
ur

e.
 

C
ut

tin
g 

ed
ge

 ro
un

de
d.

E
dg

e 
B

: R
et

ou
ch

: o
n 

on
e 

si
de

 (o
n 

th
e 

do
rs

al
 su

rf
ac

e)
, s

in
gl

e-
st

ep
, f

or
m

ed
 b

y 
sc

ar
s w

ith
 

fe
at

he
r t

er
m

in
at

io
ns

. I
n 

th
e 

pa
rt 

m
ar

ke
d 

w
ith

 d
ou

bl
e 

do
ts

 in
 F

ig
. 3

: 5
, o

bl
iq

ue
 w

ith
 h

in
ge

 
te

rm
in

at
io

ns
 (f

re
sh

). 
Po

lis
h:

 n
on

e

Ed
ge

 A
: p

ro
ba

bl
y 

us
ed

 
(m

ay
be

 fo
r c

ut
tin

g 
of

 m
ea

t);
R

et
ou

ch
 o

n 
th

e 
Ed

ge
 B

 is
 m

os
t l

ik
el

y 
of

 
po

st
-d

ep
os

iti
on

al
 o

rig
in

s
3:

 5

T1
1

Pr
ox

im
al

 p
ar

t o
f a

 
fla

ke
E

dg
e A

: R
et

ou
ch

: o
n 

th
e 

fr
ac

tu
re

, a
pa

rt 
fr

om
 in

te
nt

io
na

l r
et

ou
ch

, t
he

re
 is

 a
 v

is
ib

le
 si

ng
le

-
st

ep
 u

se
 re

to
uc

h 
fo

rm
ed

 b
y 

sc
ar

s w
ith

 st
ep

 a
nd

 h
in

ge
 te

rm
in

at
io

ns
. T

he
re

 a
re

 a
ls

o 
m

ic
ro

bu
rin

 sc
ar

s. 
Po

lis
h:

 n
on

e

Pr
ob

ab
ly

 u
se

d 
(m

ay
be

 b
ur

in
 

us
ed

 fo
r a

 sh
or

t p
er

io
d 

of
 

tim
e)

B
y 

th
e 

bu
tt,

 o
n 

th
e 

do
rs

al
 fa

ce
, b

rig
ht

 
po

lis
h 

of
 p

os
t-d

ep
os

iti
on

al
 o

rig
in

s.
3:

 6

T1
2

M
es

ia
l p

ar
t o

f a
 

bl
ad

el
et

Re
to

uc
h:

 c
le

ar
ly

 v
is

ib
le

 m
ic

ro
bu

rin
 sc

ar
 (p

os
si

bl
y 

in
te

nt
io

na
l) 

on
 th

e 
su

rf
ac

e 
of

 th
e 

fr
ac

tu
re

 
an

d 
si

ng
le

-s
te

p 
re

to
uc

h 
fo

rm
ed

 b
y 

sc
ar

s w
ith

 fe
at

he
r t

er
m

in
at

io
ns

. P
ol

is
h:

 li
ne

ar
, 

or
ie

nt
at

io
n 

sl
ig

ht
ly

 o
bl

iq
ue

, d
om

ed
 to

po
gr

ap
hy

 (c
ov

er
s t

he
 u

pp
er

 p
ar

ts
 o

f t
he

 m
ic

ro
-r

el
ie

f)
, 

in
va

si
ve

 d
eg

re
e 

of
 in

tru
si

on
, s

m
oo

th
 te

xt
ur

e 
(F

ig
. 8

: F
, G

)

C
ar

vi
ng

 o
f w

oo
d

3:
 8

T1
3

B
ur

in
 o

n 
a 

br
ea

k
E

dg
e A

: R
et

ou
ch

: m
ul

ti-
st

ep
, f

or
m

ed
 b

y 
sc

ar
s w

ith
 h

in
ge

 te
rm

in
at

io
ns

. V
is

ib
le

 p
ec

k-
ne

ss
. 

W
or

ki
ng

 e
dg

e 
an

d 
po

lis
h:

 T
he

 w
or

ki
ng

 e
dg

e 
sl

ig
ht

ly
 ro

un
de

d.
 F

ro
m

 th
e 

do
rs

al
 fa

ce
 v

is
ib

le
 

br
ig

ht
 p

ol
is

h 
of

 d
om

ed
 to

po
gr

ap
hy

, s
lig

ht
ly

 ro
ug

h 
te

xt
ur

e 
an

d 
m

ar
gi

na
l d

eg
re

e 
of

 in
tru

si
on

. 

C
ar

vi
ng

 o
f w

oo
d

O
n 

th
e 

cu
tti

ng
 e

dg
e,

 in
 so

m
e 

pa
rts

, t
he

re
 

w
er

e 
ob

se
rv

ed
 z

on
es

 w
ith

 c
om

pl
et

el
y 

ab
ra

de
d 

m
ic

ro
-r

el
ie

f, 
w

hi
ch

 c
ou

ld
 in

di
ca

te
 

th
e 

pr
oc

es
si

ng
 o

f m
or

e 
ab

ra
si

ve
 m

at
er

ia
ls

. 
N

ev
er

th
el

es
s, 

th
es

e 
tra

ce
s a

re
 m

os
t l

ik
el

y 
of

 p
os

t-d
ep

os
iti

on
al

 o
rig

in
s.

3:
 7

Ta
bl

e 
2.

 



173The Magdalenian site Kleszczowa 9, Pilica commune, silesian voivodship…
N

o.
M

or
ph

ol
og

ic
al

 
de

sc
ri

pt
io

n
U

se
-w

ea
r

Fu
nc

tio
n

C
om

m
en

ts
Fi

g.

T1
4

Pr
ox

im
al

 p
ar

t o
f a

 
bl

ad
e-

fla
ke

E
dg

e A
: R

et
ou

ch
: o

n 
bo

th
 si

de
s, 

cl
os

e/
irr

eg
ul

ar
, f

or
m

ed
 b

y 
tin

y 
sc

ar
s w

ith
 fe

at
he

r 
te

rm
in

at
io

ns
; P

ol
is

h:
 o

n 
bo

th
 si

de
s (

bu
t m

ai
nl

y,
 fr

om
 th

e 
ve

nt
ra

l f
ac

e)
 o

ne
 c

an
 o

bs
er

ve
 a

 
pa

le
 p

ol
is

h 
of

 sl
ig

ht
ly

 ro
ug

h 
te

xt
ur

e 
an

d 
cr

at
er

ed
/s

lig
ht

ly
 p

itt
ed

 to
po

gr
ap

hy
 (F

ig
. 8

: H
). 

W
or

ki
ng

 e
dg

e:
 sl

ig
ht

ly
 ro

un
de

d.

C
ut

tin
g 

of
 m

ea
t (

al
te

rn
at

iv
el

y,
 

so
ft 

hi
de

)
Pi

tte
d 

to
po

gr
ap

hy
 a

nd
 sl

ig
ht

ly
 ro

ug
h 

te
xt

ur
e 

of
 th

e 
po

lis
h 

in
di

ca
te

 th
at

 th
e 

pr
oc

es
se

d 
m

at
er

ia
l c

ou
ld

 h
av

e 
be

en
 

co
nt

am
in

at
ed

 w
ith

 so
m

e 
ab

ra
si

ve
 

su
bs

ta
nc

e,
 w

hi
ch

 m
ak

es
 th

e 
in

te
rp

re
ta

tio
n 

of
 h

id
e 

pr
oc

es
si

ng
 m

or
e 

pr
ob

ab
le

.

4:
 1

T1
5

Fr
ag

m
en

t o
f a

 fl
ak

e
E

dg
e 

B
: W

or
ki

ng
 e

dg
e:

 ro
un

de
d;

 R
et

ou
ch

: m
ai

nl
y 

on
 th

e 
ve

nt
ra

l f
ac

e,
 c

lo
se

/ir
re

gu
la

r, 
si

ng
le

-s
te

p,
 fo

rm
ed

 b
y 

sc
ar

s w
ith

 fe
at

he
r t

er
m

in
at

io
ns

; P
ol

is
h:

 sc
at

te
re

d,
 sm

oo
th

 te
xt

ur
e,

 
cr

at
er

ed
 to

po
gr

ap
hy

 tu
rn

in
g 

in
to

 d
om

ed
, i

n 
so

m
e 

pa
rts

 e
ve

n 
fla

t/s
lig

ht
ly

 p
itt

ed
; i

nv
as

iv
e 

de
gr

ee
 o

f i
nt

ru
si

on
, v

is
ib

le
 a

s a
 li

ne
 a

lo
ng

 th
e 

ed
ge

. P
ol

is
h 

as
so

ci
at

ed
 w

ith
 li

ne
ar

 tr
ac

es
: 

si
ng

ul
ar

 fi
lle

d-
in

 st
ria

tio
ns

, p
ar

al
le

l t
o 

th
e 

to
ol

 e
dg

e 
or

ie
nt

at
io

n 
(F

ig
. 8

: I
, J

).

C
ut

tin
g 

of
 h

id
e

4:
 2

T1
6

Fl
ak

e
E

dg
e A

: R
et

ou
ch

: s
in

gl
e-

 a
nd

 d
ou

bl
e-

st
ep

, o
n 

on
e 

si
de

, f
or

m
ed

 b
y 

sc
ar

s w
ith

 st
ep

 a
nd

 
hi

ng
e 

te
rm

in
at

io
ns

, v
is

ib
le

 d
el

ic
at

e 
pe

ck
-n

es
s;

  P
ol

is
h:

 th
in

, d
is

co
nt

in
uo

us
 li

ne
 a

lo
ng

 th
e 

ed
ge

, m
ar

gi
na

l t
o 

m
ed

iu
m

 d
eg

re
e 

of
 in

tru
si

on
, b

rig
ht

, d
om

ed
 to

po
gr

ap
hy

, s
lig

ht
ly

 ro
ug

h 
te

xt
ur

e.
 P

ol
is

h,
 v

is
ib

le
 o

nl
y 

on
 th

e 
do

rs
al

 fa
ce

, c
ov

er
s m

ai
nl

y 
th

e 
up

pe
r p

ar
ts

 o
f t

he
 m

ic
ro

-
re

lie
f.

Pr
ob

ab
ly

 u
se

d
4:

 5

T1
7

Pr
ox

im
al

 p
ar

t o
f a

 
m

as
si

ve
 b

la
de

E
dg

e A
: R

et
ou

ch
 a

nd
 p

ol
is

h 
lik

e 
on

 th
e 

Ed
ge

 B
, o

ut
si

de
 o

f t
he

 z
on

e 
m

ar
ke

d 
“r

ed
” 

in
 th

e 
Fi

gu
re

 4
: 4

.
E

dg
e 

B
: R

et
ou

ch
: I

n 
th

e 
zo

ne
 m

ar
ke

d 
„r

ed
”,

 v
is

ib
le

 re
to

uc
h 

on
 o

ne
 si

de
, m

ul
ti-

st
ep

, 
ob

liq
ue

, f
or

m
ed

 b
y 

sc
ar

s m
ai

nl
y 

w
ith

 st
ep

 a
nd

 h
in

ge
 te

rm
in

at
io

ns
. I

n 
th

e 
re

m
ai

ni
ng

 p
ar

t 
tin

y 
re

to
uc

h,
 o

n 
bo

th
 si

de
s, 

cl
os

e/
irr

eg
ul

ar
, f

or
m

ed
 b

y 
sc

ar
s w

ith
 fe

at
he

r t
er

m
in

at
io

ns
; 

Po
lis

h 
an

d 
st

ri
at

io
ns

: i
n 

th
e 

m
id

dl
e 

pa
rt,

 o
n 

th
e 

ve
nt

ra
l f

ac
e,

 su
rf

ac
e 

po
lis

h,
 b

rig
ht

, 
ob

liq
ue

ly
 li

ne
ar

, o
f i

nv
as

iv
e 

de
gr

ee
 o

f i
nt

ru
si

on
, d

om
ed

 to
po

gr
ap

hy
 a

nd
 sm

oo
th

 te
xt

ur
e.

 It
 

is
 a

cc
om

pa
ni

ed
 b

y 
lin

ea
r t

ra
ce

s i
n 

a 
fo

rm
 o

f o
bl

iq
ue

, fi
lle

d-
in

 st
ria

tio
ns

 (F
ig

. 8
: K

). 
In

 th
e 

pa
rt 

of
 th

e 
ed

ge
 th

at
 is

 n
ot

 c
ov

er
ed

 w
ith

 o
bl

iq
ue

 re
to

uc
h,

 fr
om

 th
e 

si
de

 o
f t

he
 fr

ac
tu

re
, t

he
re

 
is

 a
 b

lu
rr

ed
, p

al
e 

po
lis

h 
“m

el
tin

g”
 th

e 
w

or
ki

ng
 e

dg
e.

 It
 h

as
 c

ra
te

re
d 

to
po

gr
ap

hy
 a

nd
 sm

oo
th

 
te

xt
ur

e 
(F

ig
. 8

: L
). 

Its
 d

eg
re

e 
of

 in
tru

si
on

 is
 m

ar
gi

na
l a

nd
 it

 is
 le

gi
bl

e 
as

 a
 th

in
, d

is
co

nt
in

ue
d 

lin
e 

al
on

g 
th

e 
ed

ge
. 

Th
e 

zo
ne

 m
ar

ke
d 

„r
ed

” 
of

 th
e 

Ed
ge

 B
 w

as
 m

os
t l

ik
el

y 
us

ed
 

fo
r p

la
ni

ng
 o

f w
oo

d.
 It

 w
as

 a
 

se
co

nd
ar

y 
ac

tiv
ity

 in
 re

la
tio

n 
to

 m
ea

t c
ut

tin
g,

 w
hi

ch
 w

as
 

pe
rf

or
m

ed
 w

ith
 th

e 
to

ol
 

ea
rli

er
. M

os
t p

ro
ba

bl
y,

 th
e 

Ed
ge

 A
 a

ls
o 

se
rv

ed
 fo

r c
ut

tin
g 

m
ea

t.

4:
 4

T1
8

Fl
ak

e 
w

ith
 re

to
uc

h
E

dg
e 

B
: R

et
ou

ch
: i

nd
is

tin
gu

is
ha

bl
e 

fr
om

 th
e 

in
te

nt
io

na
l o

ne
; p

ec
k-

ne
ss

, i
nt

en
tio

na
l r

et
ou

ch
 

m
ad

e 
w

ith
 a

 h
ar

d 
ha

m
m

er
; P

ol
is

h:
 n

on
e

Ti
p 

of
 th

e 
fla

ke
: P

ol
is

h:
 li

ne
ar

, c
ra

te
re

d 
to

po
gr

ap
hy

, p
ar

al
le

l t
o 

th
e 

lin
e 

of
 th

e 
si

de
 e

dg
e 

of
 

th
e 

fla
ke

, s
m

oo
th

 te
xt

ur
e,

 m
ed

iu
m

 a
nd

 in
va

si
ve

 d
eg

re
e 

of
 in

tru
si

on
 (F

ig
. 8

: M
). 

C
ut

tin
g 

ed
ge

 is
 ro

un
de

d 
in

 th
is

 p
ar

t.

Ed
ge

 B
: u

nu
se

d 
or

 u
se

d 
fo

r a
 

sh
or

t t
im

e;
 D

is
ta

l p
ar

t: 
m

os
t 

lik
el

y 
us

ed
 fo

r c
ut

tin
g 

of
 h

id
e 

D
is

ta
l p

ar
t: 

us
e-

w
ea

r t
ra

ce
s p

re
se

rv
ed

 
pa

rti
al

ly
 d

ue
 to

 th
e 

br
ea

ki
ng

 o
f t

he
 e

dg
e

4:
 6

T1
9

Fl
ak

e
E

dg
e A

: R
et

ou
ch

: n
on

e;
 P

ol
is

h:
 th

in
 li

ne
 a

lo
ng

 th
e 

ed
ge

, m
ar

gi
na

l a
nd

 m
ed

iu
m

 d
eg

re
e 

of
 

in
tru

si
on

, b
rig

ht
, “

m
el

tin
g”

 th
e 

lin
e 

of
 th

e 
cu

tti
ng

 e
dg

e,
 v

is
ib

le
 o

nl
y 

fr
om

 th
e 

ve
nt

ra
l f

ac
e.

 
O

n 
th

e 
do

rs
al

 fa
ce

, l
eg

ib
le

 a
br

as
iv

e 
de

st
ru

ct
io

n 
re

se
m

bl
in

g 
gr

in
di

ng
.

E
dg

e 
B

: R
et

ou
ch

: n
on

e;
 P

ol
is

h:
 O

n 
th

e 
do

rs
al

 fa
ce

 le
gi

bl
e 

“b
rig

ht
 sp

ot
s”

 o
f t

he
 b

rig
ht

/
gl

os
sy

 p
ol

ish
 o

f i
nv

as
iv

e 
de

gr
ee

 o
f i

nt
ru

sio
n,

 fl
at

 to
po

gr
ap

hy
 a

nd
 sm

oo
th

 te
xt

ur
e 

(F
ig

. 8
: N

). 
O

n 
th

e 
lo

w
er

 fa
ce

 th
er

e 
is

 a
 p

ol
is

h 
of

 c
om

pl
et

el
y 

di
ffe

re
nt

 c
ha

ra
ct

er
is

tic
s:

 in
va

si
ve

, i
n 

a 
fo

rm
 o

f a
 b

an
d 

al
on

g 
th

e 
ed

ge
, g

en
tly

 li
ne

ar
 (p

er
pe

nd
ic

ul
ar

/o
bl

iq
ue

), 
of

 d
om

ed
/fl

at
 to

po
-

gr
ap

hy
 a

nd
 sm

oo
th

 te
xt

ur
e 

(F
ig

. 8
: O

).

Pr
ob

ab
ly

 u
se

d.
 E

dg
e A

 c
ou

ld
 

ha
ve

 b
ee

n 
us

ed
 fo

r c
ut

tin
g 

so
ft 

m
at

er
ia

l, 
po

ss
ib

ly
 m

ea
t.

In
 v

ar
io

us
 p

ar
ts

 o
f t

he
 a

rte
fa

ct
 th

er
e 

is
 

a 
vi

si
bl

e 
ve

ry
 b

rig
ht

 p
ol

is
h 

of
 p

os
t-

de
po

si
tio

na
l o

rig
in

s. 
Th

e 
to

ol
 c

ou
ld

 h
av

e 
be

en
 u

se
d,

 w
hi

ch
 is

 su
pp

or
te

d 
m

ai
nl

y 
by

 
th

e 
ch

ar
ac

te
ris

tic
s o

f t
he

 p
ol

is
h 

ob
se

rv
ed

 
on

 th
e 

ve
nt

ra
l f

ac
e 

of
 th

e 
sp

ec
im

en
. 

Si
gn

ifi
ca

nt
 a

lte
ra

tio
ns

 h
av

in
g 

m
od

ifi
ed

 th
e 

su
rf

ac
e 

of
 th

e 
sp

ec
im

en
 d

ue
 to

 p
os

t-
de

po
si

tio
na

l p
ro

ce
ss

es
 h

in
de

r a
ny

 re
lia

bl
e 

in
te

rp
re

ta
tio

n 
of

 it
s f

un
ct

io
n.

 

4:
 7



174 Magdalena sudoł-Procyk, grzegorz osipowicz, Kacper Baranowski

N
o.

M
or

ph
ol

og
ic

al
 

de
sc

ri
pt

io
n

U
se

-w
ea

r
Fu

nc
tio

n
C

om
m

en
ts

Fi
g.

T2
0

R
et

ou
ch

ed
 b

la
de

O
n 

al
l o

f t
he

 e
dg

es
 o

f t
he

 a
rte

fa
ct

 (e
xc

ep
t f

or
 th

e 
fr

ac
tu

re
 e

dg
e)

 th
er

e 
is

 a
 le

gi
bl

e 
m

ul
ti-

st
ep

 
re

to
uc

h 
fo

rm
ed

 b
y 

sc
ar

s w
ith

 v
ar

io
us

 te
rm

in
at

io
ns

, w
hi

ch
 is

 n
ot

 a
cc

om
pa

ni
ed

 b
y 

an
y 

po
lis

h.

Pr
ob

ab
ly

 u
se

d,
 m

ay
be

 a
s a

 
sc

ra
pi

ng
 to

ol
 fo

r p
ro

ce
ss

in
g 

of
 h

ar
d 

m
at

er
ia

ls

5:
 1

T2
1

En
ds

cr
ap

er
E

nd
sc

ra
pe

r 
fr

on
t:

 R
et

ou
ch

: i
nd

is
tin

gu
is

ha
bl

e 
fr

om
 th

e 
in

te
nt

io
na

l o
ne

. P
ol

is
h:

 v
is

ib
le

 
on

 a
 fe

w
 p

ro
tru

di
ng

 p
oi

nt
s, 

w
he

re
 th

e 
w

or
ki

ng
 e

dg
e 

is
 g

en
tly

 ro
un

de
d.

 P
ol

is
h 

of
 sm

oo
th

 
te

xt
ur

e,
 d

om
ed

 to
po

gr
ap

hy
 a

nd
 m

ar
gi

na
l d

eg
re

e 
of

 in
tru

si
on

.

U
se

d 
(u

se
d 

fo
r a

 v
er

y 
sh

or
t 

tim
e,

 p
os

si
bl

y 
re

ju
ve

na
te

d;
 

m
os

t l
ik

el
y 

us
ed

 fo
r s

cr
ap

in
g 

so
ft 

w
oo

d)
.

En
ds

cr
ap

er
 fr

on
t w

as
 se

co
nd

ar
ily

 
re

to
uc

he
d 

w
ith

 a
 h

ar
d 

ha
m

m
er

, p
os

si
bl

y 
fo

r r
ej

uv
en

at
io

n.
 It

s r
ig

ht
 si

de
 is

 c
ov

er
ed

 
w

ith
 m

ul
ti-

st
ag

e 
pe

ck
-n

es
s o

f p
os

t-
de

po
si

tio
na

l o
rig

in
s.

5:
 2

T2
2

En
ds

cr
ap

er
E

nd
sc

ra
pe

r 
fr

on
t:

 W
or

ki
ng

 e
dg

e:
 st

ro
ng

ly
 ro

un
de

d;
 R

et
ou

ch
: i

nd
is

tin
gu

is
ha

bl
e 

fr
om

 th
e 

in
te

nt
io

na
l o

ne
, d

ue
 to

 ro
un

di
ng

 o
f t

he
 w

or
ki

ng
 e

dg
e 

pr
ac

tic
al

ly
 il

le
gi

bl
e;

 P
ol

is
h:

 b
an

d 
al

on
g 

th
e 

ed
ge

, q
ui

te
 b

rig
ht

, c
ra

te
re

d 
to

po
gr

ap
hy

, s
lig

ht
ly

 ro
ug

h 
te

xt
ur

e,
 d

eg
re

e 
of

 in
tru

si
on

 
– 

up
 to

 in
va

si
ve

. P
ol

is
h 

is
 a

ss
oc

ia
te

d 
w

ith
 li

ne
ar

 tr
ac

es
 –

 sh
or

t, 
irr

eg
ul

ar
 st

ria
tio

ns
, o

rie
nt

ed
 

pe
rp

en
di

cu
la

rly
 (F

ig
. 9

: A
).

E
dg

e 
B

: R
et

ou
ch

: w
id

e/
irr

eg
ul

ar
, o

n 
bo

th
 si

de
s, 

si
ng

le
-s

te
p,

 fo
rm

ed
 b

y 
sc

ar
s m

ai
nl

y 
w

ith
 

fe
at

he
r t

er
m

in
at

io
ns

; P
ol

is
h 

an
d 

st
ri

at
io

ns
: t

hi
n,

 d
is

co
nt

in
uo

us
 li

ne
, b

as
ic

al
ly

 p
oi

nt
s, 

m
ar

gi
na

l d
eg

re
e 

of
 in

tru
si

on
, m

er
el

y 
by

 th
e 

en
ds

cr
ap

er
 fr

on
t t

he
re

 is
 a

 b
an

d 
of

 m
ed

iu
m

 
ex

te
nt

. P
ol

is
h 

br
ig

ht
, o

f d
om

ed
 to

po
gr

ap
hy

 a
nd

 sm
oo

th
 te

xt
ur

e.

En
ds

cr
ap

er
 fr

on
t: 

sc
ra

pi
ng

 o
f 

so
ft 

(g
re

as
y)

 h
id

e
Ed

ge
 B

: t
ra

ce
s o

f p
os

t-d
ep

os
iti

on
al

 o
rig

in
s 

(th
ou

gh
, i

t c
an

no
t b

e 
ex

cl
ud

ed
 w

he
th

er
 

th
is

 e
dg

e 
w

as
 a

ls
o 

us
ed

, t
o 

a 
sm

al
l e

xt
en

t, 
fo

r p
la

ni
ng

 o
f w

oo
d)

5:
 5

T2
3

R
et

ou
ch

ed
 b

la
de

E
dg

e A
: R

et
ou

ch
: c

lo
se

/ir
re

gu
la

r, 
on

 b
ot

h 
si

de
s, 

si
ng

le
-s

te
p,

 fo
rm

ed
 b

y 
va

rio
us

 ty
pe

s o
f 

sc
ar

s w
ith

 v
ar

io
us

 te
rm

in
at

io
ns

; P
ol

is
h:

 a
ty

pi
ca

l/i
ni

tia
l, 

on
 b

ot
h 

si
de

s, 
th

in
, d

is
co

nt
in

uo
us

 
lin

e 
al

on
g 

th
e 

w
or

ki
ng

 e
dg

e 
(w

hi
ch

 is
 sl

ig
ht

ly
 ro

un
de

d)
, d

eg
re

e 
of

 in
tru

si
on

 –
 m

ai
nl

y 
m

ar
gi

na
l t

o 
m

ed
iu

m
; t

op
og

ra
ph

y 
an

d 
te

xt
ur

e 
ill

eg
ib

le
.

Pr
ob

ab
ly

 u
se

d
Th

er
e 

ar
e 

no
 u

se
-w

ea
r t

ra
ce

s o
n 

th
e 

Ed
ge

 
B

, r
et

ou
ch

 w
as

 m
os

t l
ik

el
y 

pe
rf

or
m

ed
 to

 
m

ak
e 

th
e 

op
po

si
te

 si
de

 b
lu

nt
, f

or
 m

or
e 

co
nv

en
ie

nt
 h

af
tin

g 
or

 b
et

te
r h

an
dl

in
g.

5:
 3

T2
5

En
ds

cr
ap

er
E

nd
sc

ra
pe

r 
fr

on
t:

 R
et

ou
ch

: i
nd

is
tin

gu
is

ha
bl

e 
fr

om
 th

e 
in

te
nt

io
na

l o
ne

; P
ol

is
h 

an
d 

st
ri

at
io

ns
: t

hi
n 

lin
e 

al
on

g 
th

e 
ed

ge
, d

eg
re

e 
of

 in
tru

si
on

 u
p 

to
 m

ed
iu

m
, d

om
ed

 to
po

gr
ap

hy
, 

sm
oo

th
 te

xt
ur

e,
 li

ne
ar

 (F
ig

. 9
: B

).
E

dg
e A

: R
et

ou
ch

: o
n 

bo
th

 si
de

s, 
th

ou
gh

 m
ai

nl
y 

on
 th

e 
ve

nt
ra

l f
ac

e,
 p

ra
ct

ic
al

ly
 si

ng
le

-s
te

p,
 

cl
os

e/
irr

eg
ul

ar
 (t

in
y 

sc
ar

s w
ith

 fe
at

he
r t

er
m

in
at

io
ns

), 
m

er
el

y 
in

 so
m

e 
pa

rts
 d

is
ru

pt
ed

 b
y 

sc
ar

s o
f d

iff
er

en
t c

ha
ra

ct
er

is
tic

s;
Po

lis
h:

 v
is

ib
le

 a
s a

 th
in

 li
ne

 a
lo

ng
 th

e 
ed

ge
, w

hi
ch

 is
 ro

un
de

d,
 b

rig
ht

, m
ai

nl
y 

m
ar

gi
na

l 
de

gr
ee

 o
f i

nt
ru

si
on

, c
ra

te
re

d 
to

po
gr

ap
hy

, s
lig

ht
ly

 ro
ug

h 
te

xt
ur

e.
 T

he
 p

ol
is

h 
is

 a
ss

oc
ia

te
d 

w
ith

 li
ne

ar
 tr

ac
es

 –
 o

rie
nt

ed
 p

ar
al

le
l t

o 
th

e 
lin

e 
of

 th
e 

w
or

ki
ng

 e
dg

e 
si

ng
ul

ar
 b

la
ck

 st
ria

tio
ns

 
of

 v
ar

io
us

 c
ha

ra
ct

er
is

tic
s (

Fi
g.

 9
: C

, D
).

E
dg

e 
B

: R
et

ou
ch

: c
lo

se
/ir

re
gu

la
r, 

si
ng

ul
ar

 sc
ar

s w
ith

 v
ar

io
us

 te
rm

in
at

io
ns

, o
rie

nt
ed

 m
ai

nl
y 

to
w

ar
ds

 th
e 

do
rs

al
 fa

ce
; P

ol
is

h 
an

d 
st

ri
at

io
ns

: d
is

pe
rs

ed
, t

he
 w

or
ki

ng
 e

dg
e 

in
 so

m
e 

pa
rts

 is
 

ge
nt

ly
 ro

un
de

d,
 m

ai
nl

y 
in

di
vi

du
al

 p
oi

nt
s, 

at
yp

ic
al

.

En
ds

cr
ap

er
 fr

on
t: 

pl
an

in
g 

of
 

w
oo

d 
Ed

ge
 A

: s
aw

in
g 

of
 w

oo
d;

Ed
ge

 B
: u

se
d 

fo
r c

ut
tin

g 
of

 
so

ft 
m

at
er

ia
ls

5:
 6

Ta
bl

e 
2.

 



175The Magdalenian site Kleszczowa 9, Pilica commune, silesian voivodship…

N
o.

M
or

ph
ol

og
ic

al
 

de
sc

ri
pt

io
n

U
se

-w
ea

r
Fu

nc
tio

n
C

om
m

en
ts

Fi
g.

T2
6

B
or

er
/p

er
fo

ra
to

r
E

dg
e A

: R
et

ou
ch

: c
lo

se
/ir

re
gu

la
r, 

on
 b

ot
h 

si
de

s, 
si

ng
ul

ar
 sc

ar
s w

ith
 v

ar
io

us
 te

rm
in

at
io

ns
; 

Po
lis

h:
 si

ng
ul

ar
 p

oi
nt

s, 
cr

at
er

ed
 to

po
gr

ap
hy

, s
m

oo
th

 te
xt

ur
e,

 li
ne

ar
 (p

ar
al

le
l t

o 
th

e 
lin

e 
of

 
th

e 
w

or
ki

ng
 e

dg
e)

; a
ss

oc
ia

te
d 

w
ith

 li
ne

ar
 tr

ac
es

: t
hi

n 
an

d 
sh

al
lo

w,
 b

la
ck

 st
ria

tio
ns

 
pe

rp
en

di
cu

la
r t

o 
th

e 
lin

e 
of

 th
e 

w
or

ki
ng

 e
dg

e.
E

dg
e 

B
: R

et
ou

ch
: o

n 
on

e 
si

de
, m

ul
ti-

st
ep

, f
or

m
ed

 b
y 

sc
ar

s w
ith

 h
in

ge
 a

nd
 st

ep
 

te
rm

in
at

io
ns

, c
lo

se
/ir

re
gu

la
r;

Po
lis

h:
 th

in
 li

ne
 a

lo
ng

 th
e 

ed
ge

 o
n 

th
e 

ve
ry

 ti
p 

of
 th

e 
st

in
g,

 b
rig

ht
, l

in
ea

r, 
do

m
ed

 
to

po
gr

ap
hy

, s
m

oo
th

 te
xt

ur
e.

Ed
ge

 A
: c

ut
tin

g 
of

 so
ft 

hi
de

 
(u

se
d 

al
so

 fo
r s

cr
ap

in
g 

of
 th

is
 

ra
w

 m
at

er
ia

l);
Ed

ge
 B

: c
ar

vi
ng

 o
f w

oo
d

In
 th

e 
pr

ox
im

al
 p

ar
t t

he
re

 a
re

 v
is

ib
le

 
ha

fti
ng

 tr
ac

es
 o

f “
hi

de
-li

ke
” 

ch
ar

ac
te

ris
tic

s 
(r

ou
nd

in
g 

of
 si

de
 e

dg
es

 a
nd

 n
eg

at
iv

e 
rid

ge
s, 

as
 w

el
l a

s “
hi

de
” 

po
lis

h 
- F

ig
. 9

: 
E)

. B
y 

so
m

e 
“p

ro
tru

di
ng

” 
po

in
ts

 m
uc

h 
br

ig
ht

er
 p

ol
is

h 
ca

n 
be

 o
bs

er
ve

d,
 m

os
t 

lik
el

y 
ha

vi
ng

 e
m

er
ge

d 
as

 a
 re

su
lt 

of
 

co
nt

ac
t w

ith
 th

e 
bo

ne
 (?

) p
ar

t o
f t

he
 

ha
nd

le
 (F

ig
. 9

: F
).

6:
 1

T2
7

Pe
rf

or
at

or
/fr

ag
m

en
t 

of
 a

 b
ac

ke
d 

bl
ad

el
et

E
dg

e A
: R

et
ou

ch
: i

nd
is

tin
gu

is
ha

bl
e 

fr
om

 th
e 

in
te

nt
io

na
l a

nd
 p

os
t-d

ep
os

iti
on

al
 o

ne
; P

ol
is

h:
 

th
in

, d
is

co
nt

in
uo

us
 li

ne
 a

lo
ng

 th
e 

ed
ge

, o
n 

bo
th

 si
de

s, 
cr

at
er

ed
 to

po
gr

ap
hy

, s
m

oo
th

 te
xt

ur
e.

 
In

 so
m

e 
pl

ac
es

 “
br

ig
ht

 sp
ot

s”
 o

f a
br

as
iv

e 
ch

ar
ac

te
ris

tic
s. 

E
dg

e 
B

: P
ol

is
h:

 g
en

tle
 “

m
el

tin
g”

 o
f t

he
 c

ut
tin

g 
ed

ge
; fi

lli
ng

 u
p 

th
e 

m
ic

ro
-r

el
ie

f; 
cr

at
er

ed
 

to
po

gr
ap

hy
 a

nd
 sm

oo
th

 te
xt

ur
e.

Ed
ge

 A
: h

af
tin

g 
tra

ce
s

Ed
ge

 B
: c

ut
tin

g 
of

 m
ea

t (
?)

Th
er

e 
ar

e 
vi

si
bl

e 
“b

rig
ht

 sp
ot

s”
 o

f p
os

t-
de

po
si

tio
na

l o
rig

in
s. 

Th
e 

ar
te

fa
ct

 is
 b

ro
ke

n 
an

d 
it 

ca
nn

ot
 b

e 
ex

cl
ud

ed
 w

he
th

er
 it

 w
as

 
ac

tu
al

ly
 a

 fr
ag

m
en

t o
f a

n 
ar

ro
w

he
ad

.

6:
 2

T2
8

B
la

de
 w

ith
 tr

un
ca

tio
n

E
dg

e A
: R

et
ou

ch
: i

n 
th

e 
re

to
uc

he
d 

pa
rt 

- i
nd

is
tin

gu
is

ha
bl

e 
fr

om
 th

e 
in

te
nt

io
na

l o
ne

; i
n 

th
e 

re
m

ai
ni

ng
 p

ar
t o

f t
he

 e
dg

e:
 c

lo
se

/ir
re

gu
la

r, 
on

 b
ot

h 
si

de
s, 

ba
si

ca
lly

 si
ng

le
-s

te
p,

 fo
rm

ed
 b

y 
sc

ar
s w

ith
 v

ar
io

us
 te

rm
in

at
io

ns
; P

ol
is

h:
 in

 th
e 

re
to

uc
he

d 
pa

rt 
th

er
e 

is
 n

o 
le

gi
bl

e 
us

e 
po

lis
h.

 
In

 th
e 

ce
nt

ra
l p

ar
t o

f t
he

 e
dg

e,
 sp

ot
s o

f p
ol

is
h 

ca
n 

be
 o

bs
er

ve
d 

on
 b

ot
h 

fa
ce

s. 
Th

is
 p

ol
is

h 
ha

s a
 m

ar
gi

na
l d

eg
re

e 
of

 in
tru

si
on

, c
ra

te
re

d 
to

po
gr

ap
hy

 a
nd

 sm
oo

th
 te

xt
ur

e.
 T

he
 c

ut
tin

g 
ed

ge
 is

 g
en

tly
 ro

un
de

d 
he

re
.

Pr
ob

ab
ly

 u
se

d,
 p

os
si

bl
e 

co
nt

ac
t w

ith
 so

ft 
m

at
er

ia
l o

f 
or

ga
ni

c 
or

ig
in

s

Pa
tin

at
ed

 a
rte

fa
ct

 a
nd

 c
ov

er
ed

 w
ith

 
re

to
uc

h 
of

 p
os

t-d
ep

os
iti

on
al

 o
rig

in
s.

6:
 3

T2
9

La
ca

n 
bu

rin
Re

to
uc

h:
 th

er
e 

is
 n

o 
re

to
uc

h 
th

at
 c

an
 b

e 
un

iv
oc

al
ly

 c
on

si
de

re
d 

ut
ili

ta
ria

n.
 H

ow
ev

er
, t

he
 

pr
es

en
ce

 o
f m

ul
ti-

st
ep

 re
to

uc
h 

(d
ire

ct
ed

 o
n 

on
e 

fa
ce

) s
ho

ul
d 

be
 st

re
ss

ed
, f

or
m

ed
 b

y 
sc

ar
s 

w
ith

 st
ep

 te
rm

in
at

io
ns

, o
n 

th
e 

tip
 o

f t
he

 tr
un

ca
tio

n 
(a

t t
he

 b
as

e 
of

 b
ur

in
 sp

al
l s

ca
rs

);
Po

lis
h:

 th
er

e 
is

 n
o 

us
e 

po
lis

h 
on

 th
e 

bu
rin

 sp
al

l s
ca

r. 
Th

er
e 

is
 a

ls
o 

no
 p

ol
is

h 
ne

xt
 to

 th
e 

bu
rin

 sp
al

ls
 fr

om
 th

e 
ve

nt
ra

l f
ac

e 
of

 th
e 

„s
tin

g”
 o

f t
he

 sp
ec

im
en

. M
er

el
y 

on
 it

s v
er

y 
tip

 
(f

ro
m

 th
e 

ve
nt

ra
l f

ac
e)

 th
er

e 
is

 a
 le

gi
bl

e 
sl

ig
ht

 ro
un

di
ng

 o
f t

he
 e

dg
e 

an
d 

po
lis

h 
of

 d
om

ed
/

cr
at

er
ed

 to
po

gr
ap

hy
 a

nd
 sm

oo
th

 te
xt

ur
e 

(F
ig

. 9
: G

). 
A

 m
or

e 
de

ve
lo

pe
d 

po
lis

h 
of

 in
va

si
ve

 
de

gr
ee

 o
f i

nt
ru

si
on

 w
as

 o
bs

er
ve

d 
at

 th
e 

ba
se

 o
f t

he
 b

ur
in

 sp
al

l s
ca

r. 
It 

is
 b

rig
ht

, l
in

ea
r, 

of
 

do
m

ed
 to

po
gr

ap
hy

 a
nd

 sm
oo

th
 te

xt
ur

e.
 A

ls
o,

 it
 is

 a
ss

oc
ia

te
d 

w
ith

 si
ng

ul
ar

 li
ne

ar
 tr

ac
es

 
(F

ig
. 9

: I
) i

n 
a 

fo
rm

 o
f n

ar
ro

w
 a

nd
 sh

or
t, 

bl
ac

k 
st

ria
tio

ns
 o

rie
nt

ed
 sl

ig
ht

ly
 o

bl
iq

ue
ly

 (s
im

ila
r 

to
 th

e 
po

lis
h 

lin
ea

rit
y)

 to
 th

e 
lin

e 
of

 th
e 

si
de

 e
dg

e 
of

 th
e 

to
ol

 (F
ig

. 9
: H

). 
Th

is
 p

ol
is

h 
co

ve
re

d 
pr

ob
ab

ly
 a

 w
id

er
 a

re
a,

 b
ut

 it
 w

as
 p

ar
tia

lly
 “

re
m

ov
ed

” 
by

 th
e 

bu
rin

 b
lo

w.
 It

 c
an

 b
e 

su
gg

es
te

d 
th

at
 it

 is
 c

on
ne

ct
ed

 w
ith

 th
e 

pr
im

ar
y 

fu
nc

tio
n 

of
 th

e 
to

ol
. A

n 
id

en
tic

al
 p

ol
is

h 
w

as
 

ob
se

rv
ed

 o
n 

th
e 

ot
he

r s
ur

fa
ce

 o
f t

he
 e

dg
e,

 o
n 

th
e 

sp
ec

im
en

’s
 d

or
sa

l f
ac

e 
(F

ig
. 9

: J
). 

Th
e 

cu
tti

ng
 e

dg
e 

in
 th

is
 z

on
e 

is
 a

dd
iti

on
al

ly
 si

gn
ifi

ca
nt

ly
 ro

un
de

d.

U
se

d,
 p

ro
ce

ss
in

g 
of

 p
la

nt
s

B
y 

th
e 

fr
ac

tu
re

, o
n 

on
e 

si
de

 o
f t

he
 a

rte
fa

ct
 

(F
ig

. 9
: K

) a
nd

 o
n 

th
e 

rid
ge

s b
et

w
ee

n 
sc

ar
s (

Fi
g.

 9
: L

) o
ne

 c
an

 o
bs

er
ve

 a
 p

ol
is

h 
of

 “
hi

de
-li

ke
” 

ch
ar

ac
te

ris
tic

s. 
A

dd
iti

on
al

ly
, 

a 
br

ig
ht

/g
lo

ss
y 

ab
ra

si
ve

 p
ol

is
h 

as
so

ci
at

ed
 

w
ith

 o
bl

iq
ue

 st
ria

tio
ns

 w
as

 o
bs

er
ve

d 
on

 
on

e 
of

 th
e 

rid
ge

s. 
It 

ov
er

la
ps

 th
e 

ro
un

di
ng

 
an

d 
“h

id
e-

lik
e 

po
lis

h”
 (F

ig
. 9

: M
). 

A
lo

ng
 

th
e 

m
ai

n 
rid

ge
, t

he
re

 is
 a

 li
ne

 o
f g

lo
ss

y 
po

lis
h 

of
 fl

at
 to

po
gr

ap
hy

 a
nd

 sm
oo

th
 

te
xt

ur
e,

 b
ea

rin
g 

tra
ce

s o
f h

av
in

g 
be

en
 

et
ch

ed
 w

ith
 p

la
nt

 a
ci

ds
 (F

ig
. 9

: N
, O

). 

6:
 4

T3
1

Tr
un

ca
tio

n 
bu

rin
Su

rf
ac

e 
C

: R
et

ou
ch

: o
n 

th
e 

bu
rin

 sp
al

l s
ca

r –
 ti

ny
, s

in
gl

e-
st

ep
 re

to
uc

h 
on

 o
ne

 si
de

, s
ca

rs
 

w
ith

 fe
at

he
r t

er
m

in
at

io
ns

; P
ol

is
h:

 in
iti

al
/a

ty
pi

ca
l;

Pr
ob

ab
ly

 u
se

d 
(c

ar
vi

ng
 o

f 
w

oo
d?

)
6:

 5

T3
2

B
la

de
In

 so
m

e,
 b

et
te

r p
re

se
rv

ed
 p

ar
ts

, o
n 

on
e 

of
 th

e 
si

de
 e

dg
es

 th
er

e 
is

 a
 v

is
ib

le
 g

en
tle

 ro
un

di
ng

 
an

d 
a 

po
lis

h 
w

ith
 m

ar
gi

na
l e

xt
en

t, 
un

de
te

rm
in

ed
 to

po
gr

ap
hy

 a
nd

 ra
th

er
 sm

oo
th

 te
xt

ur
e.

Pr
ob

ab
ly

 u
se

d
Th

e 
ar

te
fa

ct
 is

 st
ro

ng
ly

 d
es

tru
ct

ed
 b

y 
a 

po
st

-d
ep

os
iti

on
al

 p
ro

ce
ss

 (s
tro

ng
ly

 
de

ve
lo

pe
d,

 in
va

si
ve

 re
to

uc
h 

an
d 

pe
ck

-
ne

ss
).

6:
 6



176 Magdalena sudoł-Procyk, grzegorz osipowicz, Kacper Baranowski

dISCuSSIOn

Results of multi-aspect analysis of flint assemblage obtained from the site Klesz-

czowa 9 allow linking it with the Magdalenian Culture. The general technological and mor-

phological characteristics of cores and blade blanks (cf. Sudoł-Procyk 2021) under scrutiny 

correspond well with similar artefacts discovered at other Magdalenian sites in Poland, 

particularly with regard to the method of obtaining blades with en éperon butts, e.g. in 

Wilczyce (Schild 2014), Hłomcza (Łanczont et al. 2002), Klementowice (Wiśniewski 2015), 

Stare Baraki (Wiśniewski 2020). Moreover, the structure of the toolset and the stylistics of 

tools reveal a close resemblance to other Magdalenian sites in Poland, in particular, in the 

context of the discovery of a Lacan burin (Fig. 6: 4), considered a distinctive form for the 

Magdalenian Culture (Brézillon 1968, 179, 180; Połtowicz-Bobak 2013, 269).

The assemblage presented in this paper displays additional traits typical of workshop 

sites. This concerns the regular utilisation of core processing waste products for the pro-

duction of simple, ad hoc tools. Moreover, the workshop nature of the site under scrutiny 

is manifested by the dominance of blanks in the assemblage, which has already been un-

derlined in the related literature (Sudoł-Procyk 2020, 300). A noticeable high percentage 

of retouched flakes and blades within the inventory in question was also recorded at other 

Magdalenian sites of similar characteristics, among others, in Klementowice (Wiśniewski 

2015, 56) or Sowin (Wiśniewski et al. 2012, 403).

In the surroundings of the site in Kleszczowa, there occur numerous outcrops of vari-

ous siliceous rocks (Baranowski and Sudoł-Procyk 2023). The site itself lies directly over 

the outcrops of various types of Jurassic flints, such as flint from the Barańskie Mountains, 

however, within a distance not exceeding 3 km from the site there are located outcrops of 

local striped flint, flint from the Udorka Valley, flint from Wierbka or chocolate flint (Kraj-

carz et al. 2012). The flint from the Udorka Valley was the raw material of the greatest ex-

tent and most easily available. Nevertheless, at the site in Kleszczowa, there were no fine 

blades or tools made of this raw material recorded, most likely due to its low utilitarian 

quality. Instead, the most preferably utilised materials are represented by three variants, 

namely predominant flint from the Barańskie Mountains (part of the outcrops of which 

occur within the extent of the site itself), followed by chocolate and striped flints, with 

outcrops situated within a distance up to 3 km from the site. This tendency is well visible 

in both the general raw material structure of the assemblage, as well as within particular 

typological groups, including tools. More than 85% of all tools were made from the three 

aforementioned types of raw materials, i.e., Barańskie Mountains flint, striped flint and 

chocolate flint. In the group of tools, no significant preference of any of these types was 

observed. The only exception may be found in the group of cores, dominated by chocolate 

flint, significantly outnumbering specimens made of flint from the Barańskie Mountains 

and striped flint. Interestingly, outcrops of chocolate flint are located within the greatest 

distance from the site. Therefore, it can be assumed that this particular raw material was 
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fig. 7. Micro-photographs of use traces on flint products (photo G. Osipowicz)
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exceptionally appreciated, which is additionally confirmed by the smallest number of 

waste products of chocolate flint.

The flint materials from the site Kleszczowa 9 are a perfect example of a collection, the 

state of preservation of which seems to be very good in macroscopic assessment, though 

under microscopic analysis it reveals post-depositional damage to such a degree that it 

hinders conducting any reliable functional studies for the great majority of artefacts. The 

most problematic are not only various types of pseudo-retouch, being the most common 

type of post-depositional damage observed on the edges of prehistoric flint artefacts. A far 

fig. 8. Micro-photographs of use traces on flint products (photo G. Osipowicz)
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more troublesome obstacle in such studies is natural polish, usually changing completely 

the structure of micro-relief of flint materials over large surfaces and therefore, totally re-

moving use-wear traces if there were any. Importantly, in many cases these polishes reveal 

characteristics resembling those of use-wear traces and can be very uniform over larger 

surfaces or radically changeable along one edge of the artefact (cf. Table 2, for example 

fig. 9. Micro-photographs of use traces on flint products (photo G. Osipowicz)
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artefacts T5 – Fig. 2: 5 and T19 – Fig: 4: 7). In this context, an exceptional case is repre-

sented by glossy polishes of flat or corrugated topography, of which there is a high varia-

bility observed on the materials from Kleszczowa. Some of their identified types display 

a unique structure (e.g., Fig. 7: D, E) and understanding their genesis should be undoubt-

edly a goal of independent interdisciplinary studies. Investigations of this kind would be 

surely very helpful for an accurate and univocal interpretation of traces with characteris-

tics like those identified on the artefact T3 (cf., Table 2, Fig. 2: 2), which to a certain degree 

resemble destruction traces visible on a few types of the so-called curved knives (Osipo-

wicz 2019). Such studies could also be important for the explanation of the genesis of ex-

tremely interesting traces observed on the artefact T8 (cf., Table 2, Fig. 3: 3). The “hide-

like” characteristics of the abraded zone visible on the dorsal face of this specimen (Fig. 8: 

A, B), with clear striations oriented perpendicularly to the line of the working edge and 

rounding of the tool end, in the context of the “silicious” characteristics of the bright spot 

recorded on the ventral face, could provide the grounds for interpreting these traces as 

a variant of the so-called polish type 23. A difficulty in this case is an inconsistent pattern 

of striations within the bright spot and its individuality, which supports an assumption 

that it emerged as a result of post-depositional processes. The other type of polish visible 

on the ventral face of the artefact (Fig. 8: E) is non-specific, though different from the one 

recorded on the dorsal face. This could be an argument for placing the described artefact 

“functionally close”, at least, to the group of tools associated with the Type 23 polish (van 

Gijn 1989, 85; 2010, 105). However, an intriguing issue is an exceptionally invasive extent 

of the abraded zone of “hide-like” nature on the dorsal face (about 1 cm; see Fig. 7: O), and 

its characteristics at particular spots (see Fig. 8: C), which indicates an occurrence of some 

sort of a substance on the surface of micro-relief of flint within the abraded zone, changing 

partly, if not completely, its properties. This hinders any univocal determination of the 

genesis of the traces observed on the artefact in question, before commencing more thorough 

multi-aspect studies on the described “modification” (or other similar alterations recorded 

on artefacts from Kleszczowa).

Due to the post-depositional destruction of artefacts, traceological studies on the as-

semblage from Kleszczowa provided only a few data in relation to what could have been 

obtained if their state of preservation had been better. Nevertheless, it confirmed the pre-

Neolithic chronology of the collection, since in the group of tools identified as being for 

silicious plant processing, there were no sickle inserts for cutting of cultivated cereals. The 

investigations also revealed the great significance of wood, hide and meat processing in the 

activity of the society occupying the Kleszczowa site. 

Undoubtedly, the most interesting specimen subjected to analysis was a Lacan burin 

(Fig. 6: 4). This tool was surely mounted in a hafting made of hide and possibly bone. In-

terpretation of its function is troublesome. The retouched zone and the scar of the burin 

blow did not display any traces of utilisation, whereas the edge by the burin blow scar was 

most likely used for processing soft wood, possibly even lignified stems of silicious plants, 



181The Magdalenian site Kleszczowa 9, Pilica commune, silesian voivodship…

in a manner resembling carving/cutting. Such an interpretation, however, does not ex-

plain the reasons for performing the burin blow. Maybe, this was an unsuccessful treat-

ment, namely it was supposed to rejuvenate the worn-out cutting edge of the tool, but it 

was made slightly aside of the intended spot. Noteworthy are also traces visible on the tip 

of the artefact, on its ventral face. Characteristics of the polish observed there may indicate 

processing (cutting? carving?) of dried and hard hide. Nevertheless, the low invasiveness 

of the recorded traces does not provide much support for such an interpretation. Along the 

main ridge of the artefact, there is a line of glossy polish of flat topography and smooth 

texture, revealing traits of having been etched by plant acids (Fig. 9: N, O). The genesis of 

this polish is uncertain, although it is surely not of post-depositional origins. It might have 

emerged as a result of close contact of this part of the tool with fluids coming from the 

material being processed or results from a specific manner of hafting of the artefact (such 

as using a cord/material made of fresh silicious plants).

There have been discussions about the typological and functional interpretation of 

tools of the Lacan burin type since the middle of the 20th century (Cheynier and Bouyssonie 

1955) and are caused by a sequence of treatments that is unusual when compared with 

other burins (Połtowicz-Bobak 2013, 239). This type of burin is shaped by a concave, 

strongly oblique retouch, following the burin blow, and forming a sort of a tip, one side of 

which is sometimes reduced by a secondary retouch (Demars and Laurent 1989, 74). Thus, 

the Lacan burin was produced using a specific method, where the retouch (concave trunca-

tion) followed the burin blow (Tixier 1978, after Stefański 2013). Thorough, in-depth analy-

sis of use-wear traces visible on this tool will undoubtedly contribute greatly to the discus-

sion concerning its application at the end of the Pleistocene.

SuMMArY

The site in Kleszczowa is an example of one of few Magdalenian workshops known 

from the territory of Poland (Połtowicz-Bobak 2013, 155). A summary structure of arte-

facts (Table 1) univocally indicates that the most numerous group was represented by 

flakes and blades, constituting over 75% of all the recovered flint materials. This percent-

age would even grow if technical forms were also included (nearly 11%). The occurrence of 

technical forms confirms the special preparation of cores at the site, which means that we 

are dealing with a workshop site where the raw material was being processed, mainly 

aimed at the production of fine, long blades, employing a common and distinctive method 

of preparing the spot for the blow, namely forming an en éperon butt (Pyżewicz 2022, 67). 

Another trait of the site in question in the occurrence of numerous retouched blanks, 

which corresponds well with assemblages gathered from other Magdalenian workshop 

sites in Poland, such as the Zalasie Cave or Sowin (Bocheński et al. 1985; Połtowicz-Bobak 

2013, 368, 377, 378). At the site Kleszczowa 9 the percentage of tools was also relatively 
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high (9%). The high percentage of blanks and tools, including utilised tools, which was 

confirmed by the results of use-wear analysis, can be explained by the possible existence of 

various functional zones within the site boundaries, enclosing flint workshops and utilitarian 

zones where everyday activities were performed. This conclusion is also confirmed by an 

occurrence of concentrations of artefacts within, at least, two regions of the site, recorded 

during both field surveys and trial excavations (Sudoł-Procyk 2021).

The Magdalenian societies consciously made a selection of high-quality raw materials. 

Despite the common availability of flint from the Udorka Valley, it was not used on a great-

er scale since it did not provide flint knappers with the opportunity to produce fine blades 

and flakes. Instead, more preferably used raw material sources were local outcrops of flint 

from the Barańskie Mountains, chocolate and striped flints, which in total constituted 84% 

of the entire assemblage. However, due to excluding specimens revealing convergent mor-

phological traits, patinated and burnt, from raw material classification an assumption can 

be made that the contributon of the above-mentioned three variants of flint could have 

amounted to over 90%.

The investigations carried out in Kleszczowa have proven how important the region of 

the Kraków-Częstochowa Upland was to Magdalenian societies. This is the region where 

the largest archaeological sites of workshop type have been encountered, such as Brzosk-

winia (Sobczyk 1993; Krygiel-Kozłowska 2010), Wołowice (Sobczyk 1992), and finally, 

Kleszczowa 9 described in this paper. This phenomenon is connected with the occurrence 

of numerous outcrops of flint, and the location of flint workshops in the area of these out-

crops reflect the strategies of raw material management, distributed to other regions. The 

best example is chocolate flint, which was distributed from Poland over the territories of 

Western and Southern Europe (Přichystal 2018). In this context, the region of the Barańskie 

Mountains and the Udorka Valley could have affected the development of the Magdalenian 

communication routes and distribution of siliceous materials (Sudoł-Procyk et al. 2021a; 

Sudoł-Procyk 2021).

The Magdalenian settlement in its eastern zone, including the territory of Poland, was 

associated with short-term, seasonal periods of occupation by hunting societies, also en-

gaged in the exploitation of siliceous and mineral materials, which corresponds well with 

the results of studies presented in this article (Połtowicz-Bobak 2013; 2016). The results of 

research on the described site have provided new data on Late Paleolithic human activity 

in the central part of the Upland. It seems that the location of the Kleszczowa 9 site is di-

rectly related to the raw material management of very good quality flints. The Udorka 

Valley region undoubtedly played a certain role on the communication routes of Magdale-

nian communities. We observe such stops of Magdalenian groups, for example, in the 

form of short-term cave camps, documented in the central and southern Kraków-Częstochowa 

Upland (e.g., Sudoł-Procyk 2020).

Investigations on the function of tools made of siliceous rocks coming from those sites 

refer to individual assemblages and their tradition is much younger when compared with 
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Western Europe. Nevertheless, they have proven that flint tools were used for activities 

connected with hunting and processing of animal carcasses, as well as work connected 

with the processing of mineral materials, and extraction and processing of wood and her-

baceous plants (Pyżewicz 2022, 67). The results of the analysis performed for the assem-

blage from the Kleszczowa 9 site can successfully be related to the current state of know-

ledge regarding the use of tools by Magdalenian societies, and they undoubtedly extend 

our knowledge of behaviour of humans at the decline of the Pleistocene in the territories of 

the Kraków-Częstochowa Upland.
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