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Introduction

The late Neolithic period relates to the most produc-
tive ground stone processing in Europe. It is a peri-
od in which some settlements present a large num-
ber of ground tools, especially edge tools worked for
more than household needs, and we can mention
here the sites at Rivannazano in northern Italy
(D’Amico, Starnini 2011; 2012; Pétrequin et al.
2012) and Makriyalos in Greece (Tsoraki 2007;
2011). In Romania, the highest frequency and num-
ber are encountered at the Suplac/Port-Corău site

(Bihor and Sălaj county, which is why it has two na-
mes), located in the northwest of the country, in the
Simleu Depression. The discovery of 500 polished
tools along with worked raw material at Suplacu de
Barcău led Doina Ignat to the conclusion that ground
stone processing was oriented to exchange (Ignat
1998.32–33). Later research at Port (the part of the
site at Sălaj; Băcuet Crisan 2008; Băcuet Crisan et
al. 2011; 2012; 2013) over larger areas led to the
discovery of 1641 pieces and raw material in diffe-
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rent working stages (Dunca
2015; 2016b).

The Pericei site is also in the
Simleu Depression (Fig. 1). Ba-
sed on the cultural traits,
mainly the pottery style, it
has been assigned to the Cluj-
Cheile Turzii-Lumea Nouă -Ic-
lod-Suplac (abb. CCTLNIS) cul-
tural complex (Băcuet Crisan
2007; 2008) which includes
several groups defined by one
key site. We have two cultural
and chronological assignments
within this complex: as part of
the Cluj group, and anterior
to the Suplac group (Lazaro-
vici, Lazarovici 2006.413) or as contemporary with
the Suplac II phase, defined on the basis of the stra-
tigraphy and pottery of the second layer from Sup-
lac/Port (Băcuet Crisan 2008.52–53; 2007.70–72),
being a site with Suplac type pottery (Băcuet Cri-
san, Pop 2014.35–36; Glascock et al. 2016.77–78).
The second assignment will be used in this paper.
We have no absolute, radiocarbon data from Pericei
or Suplac/Port. In a relative chronology, the evolu-

Fig. 1. Maps showing sites Pericei and Portt.

Fig. 2. Plans of the surfaces investigated at Pericei.

tion of Suplac I phase is related to the interval Tisa
I-I/II-Herpály I-II- Vin≠a C1-C2 (Băcuet Crisan 2013.
17), so the Pericei site must be later, but still in the
Vin≠a C interval, given the incised Turdas pottery
type discovered there.

Two layers had late Neolithic material, the upper
one with a constant spread, and the lower one iden-
tified only at the centre of the site (Băcuet Crisan
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2008.28–29). The ground stone material was found
in the following 15 trenches excavated between 1999
and 2004: C1/1999, C2/2000 (8 x 2.5m), C3/2000
(2 x 2.50m) (Fig. 2.1; Băcuet Crisan 2008.27–28),
C1/2004 (5 x 3m), S1/2004 (24 x 2m), S4/2004 (25
x 2m), S5/2004 (28 x 2m), S11/2004 (33 x 2m), S13/
2004 (10 x 2m), S14/2004 (27,5 x 2m), S15/2004
(32.7 x 2m), S16/2004 (17 x 2m), S17/2004 (55 x
2m), S19/2004 (46 x 2m) (Fig. 2.2; Matei et al. 2000.
259–262).

Raw material

There are no petrographic analyses for Pericei, but
considering the proximity of the Suplac/Port site, we
can assume the same lithic sources, the Plopis Moun-
tains, with alluvial exploitation (from the Barcău Val-
ley for Suplac/Port; Ignat 1998.10; Lazăr et al. 2007.
34). In the Pericei case, rocks could have been col-
lected from the valley of the River Crasna. At Sup-
lac/Port, rocks with a high degree of hardness were
used: e.g., amphibolite, quartzite, rhyolite, dacite,
porphyry, as well as other rocks such as paragneis,
chlorite shale, amphibolite-chlorite shale, and feld-
spar sandstone, and only rarely softer rocks such as
limestone marl, mudstone, and clay sandstone (Ig-
nat 1998.33). We could not say for sure that all
these rocks were used at Pericei, but most of them
probably were, considering the resemblance be-
tween the lithic material of both sites. Unworked
stone was found at Pericei in the form of five peb-
ble agglomerations (Fig. 3): C18/S11 (representing
two close agglomerations), C30/S13, C33/S11, and
C69/S14. Compared to the Suplac II phase from
Port, where 11 such agglomerations were discov-
ered (Dunca 2016b.90, Pl. 1), Pericei also has the
same frequency of these structures, if not higher.
Traces of burning were found next to the C30/S13
agglomeration. We give the same explanation as in
the case of Port for these features, as places for
working raw material, either by thermal shock or
by percussion (Dunca 2016b.84). Ethno-archaeolo-
gical observations in New Guinea have shown that
fire can be used to break stone and obtain fragments
to be processed afterwards (Pétrequin et al. 2006.
421–422; Pétrequin, Pétrequin 2000.21; Jeudi et al.
1995.253).

Classification of the ground stone sample

The total of 73 ground stone sample is comprised of:
cores (4%), preforms (8%), waste (3%), chisels (41%),
axes (5%), axe-chisels (1%), adzes (11%), hammers
(percutors) (1%), sandstone slabs (1%), millstones

(7%), grinders (9%), and stone fragments (10%). For
typology, we used the typological classification made
for Port (Dunca 2016a) and related these results to
the phases of working observed on the lithic mater-
ial at the same site (Dunca 2015). For a better un-
derstanding of the present analysis, we resumed the
main ideas of those two studies. The most difficult
problem was separating the main categories of edge
tools – chisels, axes and adzes – but as we had a
larger sample at Port, this was possible by compar-
ing and selecting some general traits. Chisels are
usually shorter (approx. 7cm), thinner and flat (at
least one face). Axes are the largest items, being
more than 10cm long and 3 to 4cm wide, and have
a more prominent cutting edge than chisels. Adzes

Fig. 3. Pebble agglomerations from Pericei.
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are asymmetrical as a result of the cutting edge being
sharpened mostly from one side. Their proportions
are similar to chisels in most cases. Each category
was divided into types and variants based on shape –
respectively, the longer profile (considered from the
base of the cutting edge) or reversing the two cha-
racteristics if the profile was more important in re-
lation to the use of the tool. These were the criteria
used by Ignat for the tools from Suplacu de Barc ău
(Ignat 1998.35–36), but in a different and more
complicated combination.

Several working stages can be established. The con-
touring of the cutting edge was considered the limit
between the worked raw material and pieces in the
working process. Raw material was divided into
cores by methods that we present in the sample ana-
lysis. This was followed by the reduction or splitting
of the cores into fragments similar to the tools that
were being fashioned (chisels, axes, adzes). We clas-
sified these fragments as preforms. They became
tools after polishing, often combined with pecking.
The two working stages, initial and advanced, were
separated based mainly on the symmetry of the
shape compared with the finished product. There
are differences between pieces included in the same
working stage, both at Port and Pericei; the latter
will be detailed in the following parts of the paper.

Cores
We have two simple cores (Fig. 4.1–2; Fig. 12.1–2)
the first being a pebble fragment, and the second a
whole stone with a fissure that could be connected
to the use of thermal shock, according to experi-

mental archaeology (Pétrequin et al. 2012.263, Fig.
6). The third (Fig. 4.3; Fig. 12.3) is from the catego-
ry of cores with working traces (which relate to
actions after the breaking of the raw material), pre-
senting saw marks on a small surface.

Preforms
Of the six samples, we were able to determine pie-
ces with dimensions close to the chisels (Fig. 4.4–6;
Fig. 12.4–6) and a fragment similar to the axe-chis-
els (Fig. 4.7; Fig. 12.9); the remainder (Fig. 4.8–9;
Fig. 12.7–8) do not fit clearly into a category of
stone tools. The combining of processing techniques
is illustrated in Table 1.

Two of the preforms display sawing marks either on
a face or contour, as well as pecking marks on the
contour. Sawing was required to split the cores,
while pecking followed to achieve the desired shape,
combined with brief polishing. The preforms that
match a tool category only illustrate the pecking ap-
plied to the contour, probably after detachment from
the core, in which case the saw marks were oblite-
rated by subsequent operations.

Two fragments of waste (Fig. 4.10–11; Fig. 12.10–
11) were found, both with pecking marks.

total sawing and pecking pecking

Preform 2 2

Chisel preform 3 3

Ax-chisel preform 1 1

Tab. 1. Characteristics of the preforms.

Fig. 4. Raw material: 1
simple core (dwelling
C1/S1); 2 core with fis-
sure (layer); 3 core
with sawing marks (la-
yer); 4-5 chisel pre-
forms (layer); 6 chisel
preforms (dwelling
C68/S14); 7 axe-chisel
(layer); 8-9 undefined
preforms (layer); 10
waste with pecking
marks (layer); 11 wa-
ste with pecking marks
(dwelling C68/S14).
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Chisels
Typologically, chisels are divided (Fig. 5) into D1
rectangular, D2 elongated, D3 trapezoidal, and D4
oval. The only finished pieces are trapezoidal – va-
riants D3a (with a rectangular profile; Fig. 8.1; Fig.
13.1) and D3d (with an oblique profile; Fig. 8.2;
Fig. 13.2) – and oval, variant D4c (with a rounded
profile; Fig. 8.3; Fig. 13.3), which means just 11%
of the total, a smaller proportion of finished chisels
than is present at Port, where the proportion varies
between 8% and 30%, according to type. Taking into
account the slightly higher proportion of chisels at
Pericei than at Port, we can assume they were work-
ed more frequently for exchange than for internal
needs. Samples framed within the typology can be
divided almost equally between the initial and ad-
vanced stages of working, which indicates a higher
proportion of the initial stage than at Port. Regard-
ing the quantities, the situation is analogous to the
Suplac III phase at Port (Dunca 2016a.Tab. 1): chi-
sels of D3 type predominate, followed by the D1 type,
with the fewest being the D2 type.

The chisels assigned to the advanced stage of work-
ing (Fig. 8.4–9; Fig. 13.4–9) were grouped according
to the sharpening of the edge and the degree of po-
lishing on the surface, adding secondary characteri-
stics (Fig. 6).

An advance in working over the rest is illustrated by
artefacts of category A with a sharp edge. Those from
category B have only a contoured edge, which, along
with the advanced polishing, represents the general
characteristic of this working stage. Pecking marks
appear on the contour, so they must be connected to
the achievement of form. The symmetrical contour of
some chisels indicates a focus on obtaining the de-
sired shape first, while concentrating on smoothing
the faces and sharpening the edge afterwards.

Initial stage of working (Figs. 7; 8.10–13; 9.
1–8; 14; 15.1–2)
Pieces included in categories A and B present a fea-
ture, a slightly contoured edge, often encountered in
chisels in initial processing, meaning a thicker one
compared to a contoured edge that is thin and needs
only a little grinding to become functional. Pecking
marks appear often, not only on the margins but also
on the faces of the chisels. The unlevelled faces could
be the result of polishing after pecking. Saw marks
are sometimes visible. They could be the remains of
the preform stage, but more probably, since the pie-
ces had undergone enough changes, it could be a
new sawing phase, having the same role as pecking,

i.e. the removal of excess stone in a faster way than
by polishing alone. The difference between superfi-
cial and advanced polishing (B category) can be ex-
plained by the application of less pecking, or perhaps
none at all, and more polishing for surface adjust-
ment.

Axes
Only one complete example of this category was
found, assigned to the T2a type (elongated, with a

Fig. 5. Division of the chisels by type and working
stage.

Fig. 6. Combined characteristics of the chisels in
advanced working stage. A sharp edge and advanc-
ed polishing (Pl. 5.4); B contoured edge and ad-
vanced polishing (Pl. 5.5–9) (sym. symmetrical;
co. contour; unl. unlevelled).

Fig. 7. Combined characteristics of the chisels in
initial working stage. A slightly contoured edge
and superficial polishing (Pl. 5.10–13); B slightly
contoured edge and advanced polishing (Pl. 6.1–
2); C contoured edge and superficial polishing (Pl.
6.3–8) (co. contour; unl. unlevelled).
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rectangular profile; Fig. 9.9; Fig. 15.3).
Another three fragments, one of which
one has perforations, can be added, but
they cannot be assigned to a type. We
mention here an axe-chisel of TD2 type
(trapezoidal form; Fig. 9.10, Fig. 15.4).
The term ‘axe-chisel’ does not necessar-
ily denote a mixed tool, but mixed fea-
tures. They have the appearance and re-
lative proportions of the chisels, but the
massiveness of the axes (Dunca 2016a.
90).

Adzes
The same types defined at Port were also
identified at Pericei (Fig. 10), with some differences
in variants. The Te1 type (trapezoidal type) includes
a piece with a rectangular profile (type Te1d; Fig. 9.
12; Fig. 15.5). The second type, Te2 (with an elongat-

ed form) is divided into sub-types Te2a with a rec-
tangular profile (Fig. 9.11; Fig. 15.6), and sub-type
Te2b with an oblique profile (Fig. 11.1; Fig. 15.7).
The oval shaped Te3 type has one variant Te3b with

a rectangular profile (Fig. 11.5–6;
Fig. 15.8–9) not found at Port. For
the rectangular Te4 type, we have
one variant Te4a with a rectangular
profile (Fig. 11.2; Fig. 15.10). Adzes
were much more numerous at Peri-
cei than at Port. They comprise 11%

Fig. 8. Finished chisels (1-3), chisels in
advanced working stages (4-9) and chi-
sels in initial working stages (10-13).
1 type D3a (dwelling); 2 type D3d (la-
yer); 3 type D4c (layer); 4 category A,
type D1 (layer); 5-6 category B, type D1
(layer); 7 category B, type D2 (layer); 8
category B, type D3 (dwelling C35/S11);
9 category B, type D3 (dwelling C35/
S11); 10-11 category A, type D3 (layer);
12 category A, type D1 (layer); 13 un-
defined (ditch C106/S7).

Fig. 9. Chisels in initial working sta-
ges (1-8), axes (9-10) and adzes
(11-12). 1 category B, undefined
(layer); 2 category B, type D1 (pit
C74/S17); 3 category C, type D1 (la-
yer); 4 category C, type D3 (layer);
5 category C, type D4 (layer); 6 ca-
tegory C, undefined (layer); 7 cate-
gory C, undefined (pebble agglome-
ration C30/S13); 8 category C, un-
defined (dwelling C48/S13); 9 axe,
type T2a (layer); 10 axe-chisel, type
TD2 (layer); 11 adze, type Te2a
(pebble agglomeration C33/S17);
12 adze, type Te1d (grave C21/S11).
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of the total lithic sample in the first case, and only
2% in the second. In terms of finished pieces, adzes
constitute the main category of wood-working tool
at Pericei, while at Port these finds are only in third
place, with axes being in second place (Dunca 2016b.
Tab. 1–3). Most of them are visibly worn, especially
the edges.

Only two adzes were left in the working process.
Based on the asymmetry, the unlevelled faces and
superficial polishing, the Te4 adze (Fig. 11.3; Fig.
15.2) can be assigned to the initial stage. The ad-
vanced stage of working includes a Te2 adze (Fig.
11.4; Fig. 16.1) with advanced polishing. Both of

them have a contoured edge and pecking marks, so
we can assume similar working methods as in the
case of the chisels, although we can make no obser-
vations about the shaping of the adzes.

Tools for stone working
Just two pieces of this category were found, a per-
cutor (Fig. 11.7; Fig. 16.3) and a sandstone slab (Fig.
11.8; Fig. 16.4). The percutor would match the long
P3 type from Port, but it lacks the perforation. The
narrow end makes it suitable for pecking. The sand-
stone slab is rather small; it could have been held in
the hand during polishing.

Tools for grinding
Apart from seven grinder fragments (Băcuet Crisan
2008.38), the other tools in this category are mill-
stones of the elongated Z2 type (Fig. 11.9–11; Fig.
16.5–7). More were found than at Port, and consi-
dering the low representation of percutors, we may
conclude that the millstones were also used for peck-
ing, or at least some of them.

Context analysis

The majority of ground stone finds (59%) come from
the upper habitation layer. The other 29% were

found in dwellings, while 12% were
discovered in other contexts, such as
pits, graves, ditches, and the pebble
agglomerations mentioned at the be-
ginning of this article. We will first dis-
cuss the samples that came from con-
texts related to stone working.

Following Table 2, we can observe
that no category or even frequent type
is missing from the layer. The same
can be said for all the working stages,
starting with cores and ending with fi-
nished tools; hence we conclude that
the whole operational chain related to

Fig. 10. Division of the adzes by type and working
stages.

Fig. 11. Adzes (1-6), percutor (7),
sandstone slab (8) and millstones
(9-11). 1 adze type Te2b (layer); 2
adze type Te4a (layer); 3 adze in ini-
tial working stage, type Te4 (pit C29/
S13); 4 adze in advanced working
stage, type Te2 (dwelling C49a/S15);
5 adze type Te3b (layer); 6 adze type
Te3b (dwelling  L3); 7 percutor type
P3b (layer); 8 sandstone slab (layer);
9-11 millstones type Z2 (layer).
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production could have taken place outside the hou-
ses, in open areas. The initial working stage is pre-
dominant, and in terms of typology, the D3 type of
chisel predominates. The frequency is lower than at
Port, where no more than 1m2 of ground free of ar-
chaeological features lacked pieces of stone or work-
ed raw material (Dunca 2016b.84).

Nine of the 16 dwellings contained ground stone
items. Chisels are the most common, but in the ad-
vanced working stage. Except for trench C1/S1 where
a core was found, and trench C68/S14 from which
a preform and a discard came, nothing indicates the
possibility of ground stone tools being made entire-
ly inside houses. More probably, finishing was done
inside the dwellings after the first part of the pro-
cess took place outside. A similar division was con-
cluded for the pieces from Hauterive Champrévey-
res in Switzerland (Joye 2012.42) due to a smaller
amount of waste produced in later working stages.

Ground stone industry discoveries are rarely present-
ed by context or even mention one. We have select-
ed a few Eneolithic sites where such information

exists in order to determine the role of the items
from the Pericei dwellings. At Carcaliu (Tulcea coun-
ty), a settlement of the Gumelnita culture, half of the
dwellings revealed a ground stone inventory, from
one to 16 pieces, but grinders and millstones predo-
minated in all of them; edge tools amounted to no
more than three per dwelling (Micu et al. 2005–
2006.26, Tab. 2). The predominance of grinders and
millstones is also characteristic of the Luncavita site
(Micu et al. 2005.235–236), which is contempora-
neous with Carcaliu. These two types of tools are re-
lated to domestic activities, while the edge tools
from Pericei are related to stone working, as most of
the tools were left unfinished. At Hăbăsesti (Iasi
county), a Cucuteni culture settlement, all the dwel-
lings yielded two or three pieces, but they were usu-
ally fragmented (Dumitrescu 1954.250), which can
be related to the long use of the tools, rather than
primarily to their production, unlike at Pericei. The
special situation of a house at Pietrele, a Gumelnita
culture site, deserves attention. Its inventory seems
to have been complete (Klimscha 2011.Fig. 12), con-
taining nine large flint axes, twelve small axes and
five fragments. Again, the number of pieces found

Dwellings Pebble
agglomerations

Category Type Layer L3 L6 L7 C1\S1 C35\S11 C48\S13 C68\S14 C49a\S15 C75\S19 C30\S13 C33\S11

cores
simple 1 1
worked 1
chisel 2 1

preforms ax-chisel 1
unframed 2
D1.in. 2
D1.ad. 1 1
D2.in. 1
D3.in. 2 1
D3.ad. 2

chisels D3.fin. 1
D4.in. 1 1
D4.ad. 1
D4.fin. 1
unframed.in 2 1 1
fragments 1 1 1

axes
T2.fin. 1
fragments 1 1 1

ax-chisel TD2 1
Te2.fin. 1 1
Te2.ad. 1

adzes Te3.fin. 1
Te4.fin. 1
Te4.in. 1

percutors 1
millstones 3 1
waste 1 1
fragments 4 1

Tab. 2. Context related to stone working (in. initial; ad. advanced; fin. finished).
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there is much higher than in any dwelling at Peri-
cei or even Port, where the entire surface of some
of the dwellings was investigated. The typology is
also very different; neither the large nor the
small flint axes have analogies at Pericei, and
differences in function and operational chain
are assumed (Klimscha 2011.368–369), but we
presume that most tools were finished, unlike
at Pericei.

Pebble agglomerations usually do not contain
stones other than the raw one that defines
them. The chisel in the initial stage of working
from trench C30/S13 might indicate the use of
these structures for something other than just
splitting pebbles. The division of ground stone
working between outside and inside the house
may be indicated by the placement of a pebble
agglomeration next to a dwelling (Fig. 3.1).

In other contexts, three pits contained one item
each, an adze or a chisel, all in the initial work-
ing stage. They show no signs of reject, failure
of manufacture. An inhumation grave contained
an adze of the Te1d type, and a ditch was the
location of a chisel in the initial working stage.

The characteristics of the ground stone in-
dustry at Pericei

The total number of pieces connected to this
economic activity is not very large, but we must
keep in mind the rather small area excavated
at Pericei. The pebble agglomerations indicate

a local exploitation of stone resources, and most of
the tools are unfinished. All the aforementioned
facts provide sufficient grounds for proposing that

Fig. 12. Cores and preforms. 1 simple core; 2 core with fissure; 3 core with sawing marks; 4-6 chisel pre-
forms; 7-8 undefined preforms; 9 axe-chisels preform; 10-11 waste.

Fig. 13. Finished (1-3) and advanced working stage chi-
sels (4-9). 1 type D3a; 2 type D3d; 3 type D4c; 4-6 type D1;
7 type D2; 8 type D3; 9 type D4.
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the settlement at Pericei was a centre
for producing polished stone tools for
trading, but we can add the relative
standardisation of the lithic tools evi-
dent from the succession of techniques
and similar approaches to working on
most pieces.

The proximity of another settlement
with the same economic orientation,
namely at Port, raises questions regard-
ing the relationship between them. We
have seen that, culturally, they form
part of the same group, the so-called
Suplac group, and that they are partly
contemporary, meaning that, in terms
of the ground stone industry, the Port
settlement begins production earlier
and ends later. The principle products
of the ground stone industry at Port
were chisels and axes (at least in the
Suplac II phase), while at Pericei the fo-
cus was on production of chisels. In this
second phase, the demand for chisels
increased and the industry at Pericei
developed for that reason. That chisel
production was mainly for trading pur-
poses is indicated by the low proportion
of finished pieces, with adzes being the
most common in this category. The pre-

Fig. 14. Chisels in initial working stage. 1-2 type D1; 3-5 type D3;
6 type D4; 7-9 undefined.

Fig. 15. Chisels (1-2), axe (3), axe-chisel (4) and adzes (5-10). 1-2 in initial working stage (undefined);
3 axe type T2; 4 axe-chisel type TD2; 5 adze type Te1; 6-7 adze type Te2; 8-9 adze type Te3; 10 adze type
Te4.
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ponderance of adzes is related to the
scarcity of axes, and an increase in one
category is correlated with a decrease
in the other (Cotoi, Grasu 2000.54–
55). Adzes were versatile tools, able to
function as an axe for some activities,
such as the clearing of young trees
(Barkai 2011.43). Only for this cate-
gory we can make some observations
regarding utilisation. Most of them are
worn-out and have irregularities con-
nected to retouching the edge or the
faces.

At present, we cannot identify a settle-
ment where chisels from Pericei arriv-
ed; future analysis of the lithic indus-
try at Pericei and other sites will have
to clarify this matter. Even for Suplac/
Port, only one site (i.e. Tăsad in Bihor
county; Ignat 1987) has been identi-
fied as a recipient of its tools. We can-
not say what the Neolithic inhabitants from Pericei
received from other settlements. None of the chop-
ped obsidian tools use local resources, as only fini-
shed items have been discovered (Băcuet Crisan
2008.37). Recent analysis indicates the region of Ko-
∏ice in Slovakia as a possible source of the obsidian
tools found at Pericei and Port (Glascock et al. 2016.
85). It is probable that exchange networks existed

involving different objects over wide areas, as shown
for stone axes produced in the alpine area (Pétre-
quin et al. 1997.139–140). Similar to that phenome-
non, chisels from Pericei could have been traded un-
finished, and the high proportion of initial and ad-
vanced stages of working may reflect not an acci-
dental interruption of that process, but the expected
shape(s) to be exchanged.

Fig. 16. Adzes (1-2), percutor, sandstone slab and millstones. 1 in
advanced working stage, type Te2; 2 in initial working stage, type
Te4; 3 percutor; 4 sandstone slab; 5-7 millstones.
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san D., and Cârstea A. 2005. Santierul arheologic Pericei-
Keller Tag. Cronica Cercetărilor Arheologice din Româ-
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