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Data on the implementation of macro-lithic tools in pottery production during the Late Neolithic of the central Bal-
kans are very rare. This paper presents experiments in smoothing, polishing pottery surface in order to examine several
topics. Fourteen vessels were made of various tempered clay and different moisture levels. Their surfaces were processed
by smoothers made of shells and the experimentally made stone axe. Polishing has been performed by pebbles and a boar
task. The experimental tests resulted in a comparative collection of micro-wear traces considering the objects originating
from an archaeological context. This can reveal pottery workshops and possible technological varieties in pottery pro-
duction within the settlement or between settlements. At the same time, it has been documented that types of use-wear
traces on stone polishers appeared and developed in various time, depending on pottery temper. Observations also show
a correlation between the productivity and morphology of stone polishers, the shape of the vessels and decoration. It has
been also concluded that to the working efficiency of the implemented artefacts made of various materials such as stone
and the boar tusk depends on technology implemented in pottery production. These experiments can assist in complet-
ing an economic picture of the Neolithic settlements on the Central Balkans. It encourages further examinations of wear
resistance, mechanical property, efficiency of the pottery smoothers and polishers made of various materials such as stone,

bone and shells.
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Introduction

In this part we will shed light on the
implementation of smoothers and polishers used
in pottery production during the Late Neolithic
of the central Balkans (The results of the
experimental tests were presented at OpenArch
Conference, Viminacium, Kostolac, Serbia.).
This is an unusual topic, and the data on stone
pottery polisher come only from the settlement
of Vinta — Belo Brdo (Oral announcement
provided by Dr. D. Antonovi¢ from the Institute
of Archaeology in Belgrade. The objects were
found during the excavations in 1998. According
to the stratigraphic position those finds belong to
the Vica-Plocnik II cultural layer). This tool is a
small river pebble, with natural shape, unaffected
by the employment, which made this object
invisible and unattractive to the researchers.

Records from archaeological and ethnographic
context show that the surface of a shaped
vessel was covered by an extra layer before
decoration, drying and firing. This process
generates irregularities on the surface that should
be eliminated by smoothing. Ethnographic
evidences indicate that a flexible wood artefact
(walnut or willow) so called “knife” was
used for surface smoothing (MwunocassbeBuh,
1976; Zlatuni¢, 2005). This process reduces
permeability to liquids through the vessel,
enables better resistance against thermal shock
cracking, and increases the thermal strength of
the vessel, improving the heating efficiency of
cooking pottery (Schiffer et al., 1994).

Data from Franchti cave indicate that four
basalt and serpentinite polished edge tools show
faceted working edges associated with scratches,

suggesting that these objects were employed as
smoothers for the pottery surface (Stroulia, 2003,
fig. 14: 39, 42, 46, 47). It has been also indicated
that fragments of fine-tempered pottery might be
used as smoothers as well as polishers (Vukovi¢,
2013).

Polishing can be applied after smoothing.
Ethnographic and archeological data show that
leather, felt, and geology such as sandstone,
quartzite, secondary used gabbro and micro-
gabbro objects were used in this operation. The
results of analysis suggest that geology structure
has a particular role. A high roughness resistance
and a large degree of compositional homogeneity
prevent the development of pronounced
irregularities which can damage the smoothed
surface. (MunocasspeBuh, 1976; Valado, 2008;
Delgado-Raack, 2008; Delgado-Raack at all.,
2009; Ionescu, 2014)

The record from the Franchti cave (Stroulia,
2003) has given us an idea for an experimental
test concerning to an employment of the
polished edge tools in pottery production. An
aim of this experiment was to examine different
technical and technological aspects of the objects
used in smoothing and polishing processes:

* to accumulate empirical dataset and analyze
use-wear traces on smoothers and polishers,
made of various materials, aiming is to establish
a comparative collection of use-wear patterns;

* to define a link between the type and level of
changes and time necessary for their development
on the active surfaces of the stone polishers;

* to define morphology of use traces generated
by the smoothing depending on clay temper and
a level of moisture in the clay.



250

APXEOQOJIOTUS EBPASMUMCKUX CTEITEU Ne3 2020

Data and presentation

Aiming to examine the hypothesis of A.
Stroulia (Stroulia, 2003), elongated, fine-
grained sandstone pebble (fig. 1: 1), measuring
60%24x14 mm in dimensions, was transformed
into an axe by grinding associated with constant
use of water. Ethnographic evidences confirm the
implementation of this technique in a production
of polished edge tools (Hampton, 1999). Square-
shaped sandstone (fig. 1: 2), measuring 9x67x24
mm in dimensions, had a role of an abrader, while
the quartzite pebble (fig. 1: 3) was implemented
for re-pecking the working surface of the abrader
(fig. 3: 2, 3).

Furthermore, 14 handmade vessels, different
in size and shape were made of clay different in
origin and temper. Several pebbles with different
morphometry, two shells, and a boar's tusk (fig.
2: 1-3) were also included as polishers and
smoothers in the experiment® (one part of the
experiment was conducted in assistance with
Dejan Jovanovié, graduated ceramist).

The experiment was recorded by a Canon
Power Shot 12 digital cameraand USB microscope
Micro Capture, Version 2.0: for (2M). 20x—-200x,
and all surface alternations were observed under
the low power magnification, not larger than 50x.

The sandstone pebble was transformed into
the axe in 3 h and 33 min (fig. 3: 1). The working
edge on the widest transversal side of the item has
been shaped by grinding alternately the obverse,
reverse and top sides. This process took 3 h and
23 min while the shape correction and polishing
of the rest of the axe followed in the next 10
min. At macroscopical level, the light smoothed
surface of the axe shows shallow scratches and
the light and smoothed working surface of the
abrader, which microscopically presents leveling.
The concavity of the working surface reached a
depth of c. 1 mm (fig. 3: 2). As by — product of
grinding, fine sandy dust fulfilled irregularities
of the working surface of the abrader. This has
impacted negatively on the productivity of the
tool. Therefore, the surfaces of both objects were
constantly washed by water.

In following lines, we will present first the
results of the surface processing of vessels 1-3.
Vessel 1 and 2 were made of fine tempered clay
(fig. 4, 8, 15), and were dried for c. 72 h. Their
dimensions are 88x83x35 mm and 56x76x42
mm. The dark brown vessel 3 with two tongue-
like handles, measuring 55x88x56 mm in
dimensions (fig. 12), was made of coarse-grained
clay collected at the Neolithic site of Slatina —
Turska ¢esma, Drenovac.

The surfaces of objects 1 and 2 were smoothed
by the axe. At microscopical level smoothed
surface of vessels show pits and scratches
different in both the depth and length (fig. 5).

The edge of the axe shows scratches and
grain-extractions after 10 min of use of the item.
No morphological change of use traces has been
detected after an additional 50 minutes of use of
the object (fig. 6-7).

The conical, fine tempered, brown vessels 4
(fig. 16) and 5 (fig. 17), which dimensions are
106x98x50 mm and 111x101x53 mm, have
been dried for c. 70 h, or 2 hours less than the
vessels 1-3. Therefore, vessels 4 and 5 contained
a higher level of moisture than the vessels 1-3.
Their surfaces were smoothed by two Unio sp.
shells (fig. 2: 1, 3), which measure 157x102 mm
and 70x40 mm in dimensions. The large shell was
broken into two pieces and the breakage at the
widest part of the tool was employed to smooth
the outer surfaces of the vessels. Their inner sides
were smoothed by the complete, small shell. This
resulted in more stressed irregularities, than those
detected on the surface of the better dried objects
(fig. 16, 18).

The active parts of the shells preset short
scratches, perpendicular to the working edge
of the tool as well as disordered scratches and
micro-scratches in the area above the working
edge (fig. 8-9).

Having been smoothed, the surfaces of vessels
1-4 were polished by two pebbles, which are
41x25x19 mm and 39%x28x18 mm in dimensions,
while vessel 5 was polished by a boar tusk.

Small or elongated stone polishers processed
the inner surface of the small vessels with less
opened shape or some specific parts of the item
such as the handle of vessel 2 (fig. 10).

Polisher with one flat surface polished the
surface of vessel 1 (fig. 4). Such morphology
of the active side allows good contact with
processed surface and impacts on productivity.
Peripheral active parts of the tool present shine
and differently orientated shallow scratches after
16 minutes of use (fig. 19: a, ¢, d). Additional 14
minutes of polishing produced scratches all over
the working surface of the tool (fig. 19: a, e). In the
next step, narrow, shiny side of another polisher
decorated the inner surface of the recipient. The
tool was impressed slightly into the surface of the
bowl, producing polished ornament which was
shinier than polished surrounding (fig. 14).

Microscopically, the final result of polishing
the surfaces of vessels 1 and 2 is leveling (fig.
11). Unlike this, overlapped, wide strips (fig. 16)
have been documented on the polished surface
of the fine-tempered vessel 4 (fig. 16), with high
level of moister. Additional drying of the objects
for 19 hours and re-polishing resulted in more
uniform and shiny surface.

Polished surfaces of the sandy tempered vessel
3 (fig. 12) shows leveling associated with shallow
scratches (fig. 13). Deep, disordered scratches
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appeared on the surface of the stone polisher
after c. 12 min of the activity. Additionally,
we have decorated this object by channeling,
the ornamental technique typical for the Vinca
culture. This has been done by narrow, smoothed
and shiny side of the polisher. We assume that the
same effect could also be. The coarse tempered
vessel 5 (fig. 17) was primarily polished by boar
tusk, which produced high topography due to
the high moisture level (fig. 18), and then by
pebble. The results show that the stone polisher
produced more uniform surface than the boar
task.

Observations and conclusion

The objective of this experiment is to examine
several topics related to smoothing and polishing
the pottery surface. Aiming to achieve the goal,
14 vessels were made of various tempered clay
and different moisture levels. Their surfaces were
processed by smoother made of shells and the
experimentally made stone axe. Polishing has
been performed by pebbles and boar task.

The implementation of axe in smoothing of the
industrial, fine-tempered pottery caused scratches
and grain extractions on the working edge, while
leveling has not been observed. It seems that
it is not far from the truth that process of grain
extraction would be continued, and could have
a negative impact of smoothing. However, we
would take this conclusion with a consideration,
due to the fact that total time consumed in the use
of the axe was 60 min.

The results of the experiment resulted in
a comparative collection, considering the
objects originating from an archaeological
context. This will reveal pottery workshops
and possible technological varieties in pottery
production within the settlement or between
settlements.

Parallel to this, the time necessary for the
appearance and the development of certain

types of use-wear traces on stone polishers was
measured. We believe that this can define the
wear level of the working surfaces of the objects
from the archaeological context more accurately.

The obtained record suggests a correlation
between the productivity and morphology of
stone polishers, the shape of the vessels and
their decoration. This suggests that the wide and
flat sides of the polishers were more efficient,
while the concave and narrow parts of the object
polished the specific parts of the vessel and were
applied in decoration of the items. When it comes
to the working efficiency of different materials,
polishing of the coarse vessel 5 with high moisture
level has indicated that stone polishers were more
productive than the boar tusk.

Different pottery temper affected the type of
use-wear traces and pottery surface processing.
Polishing with fine tempered vessels generated
shine on the surface of the stone polishers very
soon as the activity has begun. The shine has
been followed by micro-scratches. The contact
with coarse-grained clay made scratches deeper.
Furthermore, the low moisture level allows
leveling and removing irregularities, that was
not the case with the pottery with high level of
moisture.

Speaking in general, these experiments can
assist in completing an economic picture of the
Neolithic settlements on the Central Balkans.
It encourages further examinations of wear
resistance, mechanical property, efficiency of
the pottery smoothers and polishers made of
various materials such as stone, bone and shells,
which are usually associated with human dietary
in the Neolithic context of the central Balkans
(Lazi¢, 1988; Greenfield, 1994). Parallel to this,
further examinations can reveal the place the
tools in the chaine opératoire as well as the link
between pottery technology and type of material
used in surface processing.
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INTPUMEHEHHUE MAKPOJIMTOB B TOHYAPHOM ITPOU3BO/JCTBE 2I10XH
HHO3AHEI'O HEOJIMTA B HEHTPAJIBHBIX BAJIKAHAX

Becna BykoBuu

CaezieHns 00 MCIONB30BAaHUN MAKPOJIUTOB B TOHYAPHOM ITPOM3BOCTBE MOXM MO3AHETO HeonuTa B L[eHTpambHBIX
bankanax kpaiine peaxu. B naHHo# paboTe mmpeacTaBiIeHbI pe3ysbTaThl SKCIIEPUMEHTOB MO BHIPABHUBAHUIO M TTOJIMPOBKE
MOBEPXHOCTEH KEpaMHMKM B LENAX M3YUCHMs HECKOJIBKMX acleKTOB TEXHOJOTHMH. BBIIM M3TrOTOBIICHBI YETHIPHAALATH
COCYZIOB M3 Pa3HBIX BUJIOB 3aKAJICHHOW IIIMHBI ¢ PA3IMIHBIMU ITOKA3aTESIMU BIIarocoaepskanus. Vix moBepxHocTH Obun
00paboTaHbl BEIPaBHUBAIOIINMI HHCTPYMEHTAMH U3 PAKYIIEK X H3TOTOBJICHHBIM B PE3YJIBTATE KCIIEPUMEHTOB KAMEHHBIM
ToropoM. IloMpoBKa BBHIMONHATACE NMPU TIOMOINM TAIBKW M KIBIKOB KaOaHa. DKCHEPHMEHTAIbHBIC HCCIIECJOBaHUS
o0ecTieumIn OJTyYeHNE KOJUIEKIIUH JUIS CPAaBHUTEIBHOTO aHAJIN3a, COAEpIKalled MHUKPOCKONMYECKUE CIIe/bl H3HOCA,
TIOJTyYSHHBIE B PE3YIBTATe BO3ACHCTBUS 00YCIIOBICHHBIX apXEOIOTMYECKMM KOHTEKCTOM (hakTopoB. Taknm 00pa3oM MOTyT
OBITB BBISIBIICHBI TOHYAPHBIE MACTEPCKUE ¥ BOZMOXKHBIC TEXHOJIOTHUECKUE PA3INIXs TOHYAPHOTO MIPOU3BOCTBA B PAMKax
OT/ICNBHBIX OCEJICHUH WIIM B3aUMOJICHCTBHS MKy HUMH. B To ke Bpems, ObIJI0 TOKyMEHTaIbHO 3a(h)UKCHPOBAHO, UYTO
OT/ICNBHBIC BUABI CIIEIOB U3HOCA HA KAMEHHBIX MHCTPYMEHTAX JUISl MTOJMPOBKH IOSBISUINCH U Pa3BUBAINCH B TEUCHHE
Pa3HbBIX MEPHUOAOB BPEMEHH B 3aBHCHMOCTH OT BHIa 00pabOTKM KepaMuKH. B mporecce HaOmoneHuit taxke ObLia
MIPOJIEMOHCTPHPOBAHA B3aMMOCBS3b MEXIY MPOW3BOJUTEIBFHOCTHIO M MOP(OIOTHEH KAMEHHBIX HHCTPYMEHTOB JUIS
MIOJIMPOBKH, (POPMOH COCYIOB M AEKOPATHBHBIM oopmiieHneM. bout Takxke cienan BEIBOZ O TOM, 4TO Ha 3(p(EeKTHBHOCTH
MIPUMEHSAEMBIX apTe(aKTOB M3 Pa3IHYHBIX MATEpPHUANIOB, TAKMX KaK KaMEHb M KJIBIKM KabaHa, BIHMSET HCIIOIb3yeMas
TEXHOJIOTHsI TOHYapHOTO HPOW3BOACTBA. J[aHHBIE HKCIIEPUMEHTHI MOTYT ITOCIIOCOOCTBOBATh COCTABJICHHUIO ONMCAHMUS
XO3SICTBEHHOTO YKJIaJla HEONMTHUYEeCKnX noceneHnii B LlenTpanpubix banmkanax. B pesymerate momydar pasBuTHE
JaTbHEHINE MCCIIEIOBAHMUS B 00JIACTH M3HOCOCTOMKOCTH, MEXaHHYECKHX CBOMCTB M 3(P(HEeKTMBHOCTH MHCTPYMEHTOB
JUIsl BBIPAaBHUBAHMS TIOBEPXHOCTH 1 TIOTMPOBKH KEPAMUUECKUX U3/IEJIUH N3 PA3INIHBIX MaTepUaIOB, TAKNX KaK KaMEHb,
KOCTH ¥ PaKOBHHBI.

KiroueBble cJjIOBa: apXxeoyorus, IOMCTOPUYECKOE IPOM3BOJICTBO, MAKPOJUTHI, PAKOBHHBI, KIBIKH KaOaHa,
WHCTPYMEHTSI IS TIOJIMPOBKY M BBIPABHUBAHUSI TOBEPXHOCTH, SKCIICPUMEHT, TOHYAPHOE JEJIO.

Nudopmanus o6 aBrope:

BykoBuu BecHa, Maructp rymMaHuUTapHbIX HayK, CTaplIUM XpaHUTEIb - apxeosior. MyHHUIUalbHbINA
Mmysei «llapagwsy (T. [lapauwn, CepOus); vesna.p.vuckovic@gmail.com
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Fig.1. Raw material used for manufacturing the axe
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Fig. 2.Vessels, smoothers and polishers made of various materials (1-3).

Fig. 4. Vessel 1:a. irregular, not smoothed surface;
b. smoothed surface. level.

Fig. 6. Axe: scratches on the working edge, occurred  Fig. 7. Axe: scratches on the working edge, occurred
after 10 min of the use. after 50 min of the use.
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Fig. 8 Shell: scratches visible on the working edge Fig. 9. Shell: scratches visible on the working edge.

Fig. 10. Vessel 2:surface polishing. Fig. 11. Vessel 2: leveling of the polished surface.

Fig. 12. Vessel 3: polished and ornamented surface. ~ Fig. 13. Vessel 5: irregularities on the polished sur-
face at microscopical level.
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Fig. 14. Vessel 1:polished ornament. in the inner
surface of the item.

Fig. 16. Vessel 4:irregularities and leveling

on the polished surface.

Fig. 17. Vessel 5: scratches on the smoothed inner Fig. 18. Vessel 5: irregularities on the polished
wall. surface at microscopical level.
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Fig.19.Stone polisher: development and distribution of use wear traces on the working edge of stone pol-
isher (a.),unused surface (b.), use traces developed after 16 min of the tool implementation (c.-d.), use traces
developed after 30 min of the tool implementation (e.).





