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Abstract: Attrition of interior walls is often visible in the form of pitting and surface erosion. This
is mostly wrongly interpreted as being a result of depositing of friable, underfired pottery in the
acid environment. However, these traces are in fact the effects of aggressive acid contents on the
vessel walls, resulting from the fermentation or effervescence process. The analysis of appearance,
distribution and frequency of such attrition in the group of vessels from Blagotin has pointed to the
importance of functional analysis of pottery in identification and interpretation of food preparation
related activities in the Early Neolithic.
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Ancrpakr: Ha ynympawrsum 3udosuma nocyoa wecmo ce jasmnajy owmehersa y 6uoy jamuya uiu
JbYcnarea nospuluHe, Koja ce yenagHoM NOSpeuwHo mymaie Kao nocieouyda 0enoHosarsa mpouine,
Hedoneuene Kepamuke y Kuceiom oxkpyscemwy. Paou ce, mehymum, o mpazosuma nacmanum ycieo
azpecusnoz 0en06arba KUCenoz caopiicaja Ha 3udoge nocyod, Kao wmo cy npoyecu gepmenmayuje
u epemwa. llpoyuasarvem useneoa, oucmpuoyyuje u yuecmaiocmu 08axKeux owimehera na pynu
30ena ca bnaeomuna yxasano je na smauaj pynkyuonanne ananuse pryapuje 3a uoeHmupurayujy u
mymayerse akmueHOCIMU 6e3AHUX 3d NPUNPEMY XPAHe MOKOM Cmapuje2 Heonuma.

Kmyune peun: brnacomun, epuuapuja, @yukyuja, meabpasusnu npoyecu, mpazosu ynompebe,
hepmenmayuja, cmapuju Heonum.

" The article results from the project Transitional Processes in the Neolithic of Southeastern Europe (no 147011A)
funded by the Ministry of Science and Technological Development of the Republic of Serbia.
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As the most numerous kind of archaeological finds, pottery is always the key mate-
rial for explanation of the genesis and evolution of prehistoric cultures. The interpreta-
tions are mostly based on typological analyses, which are usually confined to classifica-
tion and description of the material, and comparison of certain morphological and stylis-
tic features. On the other hand, the functional analysis aims at determining the purpose
of pottery vessels and reconstructing the activities related to the mode of use. When the
pottery vessel was understood to have been a tool (Braun 1983), it became clear that
different activities may have left different traces — attrition or accretion - on pottery ves-
sels. Following the example of traseological analyses of chipped stone industry, pottery
functional analysis has developed a specific field of research focused on the analysis of
different use-wear traces and their distribution, with one of the goals being reconstruc-
tion of the activities due to which those traces appeared.

In the traditional typological analysis of pottery, vessels for food preparation are
exclusively identified as pots designed for exposure to fire. Their main characteristics are
often said to be somewhat coarse fabric and a relatively big size, as well as the presence
of handles. Such analyses rarely define the criteria for the function identification, and
food preparation is more or less equated with cooking. However, the functional analysis
has made it clear that two basic groups have to be recognized within the class of vessels
for food preparation. Vessels designed for thermic treatment of foodstuffs are in the first
group, which is further divided into two subgroups: vessels designed for food prepara-
tion by using water (boiling, simmering) and vessels for thermic treatment of foodstuffs
without water (parching, popping, frying, roasting). The second group includes the ves-
sels designed for food processing (stirring, crumbling, soaking). Since multifunctional
and morphologically diverse vessels were mainly used for those activities, their attribu-
tion to this functional class is possible only through an analysis of the use-wear traces.

Use-wear traces resulting from non-abrasive processes

Traces resulting from non-abrasive processes, along with carbon deposits and oxi-
dized exterior surfaces, were the first use-wear traces on pottery vessels to be identified
and defined (Hally 1983). Together with damages created through mechanical processes
(abrasion), they belong to a large group of traces manifesting themselves in deforma-
tion of the pottery surface. They are results of various chemical reactions. Shape, dis-
tribution and frequency of all kinds of traces left by use are dependent on many fac-
tors. Physical, mechanical and morphological properties of vessels (shape, size, weight,
strength, permeability, porosity, surface treatment, fabric, etc.) are among the first fac-
tors to consider. On the other hand, as traces result from certain activities, there are
other important factors too, such as the type of activity (food preparation: mechanical or
thermal, storing, transport, but also handling, i.e. stirring, crumbling, washing, etc.); the
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length and rate of use, on which the density and number of traces depend; the content of
the vessel and the context of its use, i.e. the venue where the activities were taking place
(Skibo 1992, 46—-48).

Traces created by non-abrasive processes are results of a number of chemical proc-
esses. They are often associated with fermentable foodstuffs, such as cereal grains or
dairy products (Arthur 2002, 339; Skibo and Blinman 1999, 182). Ethnoarchaeological
research has confirmed that the fermentation process in different kinds of gruel, dairy
products and beer, triggered by preparation and storing, produces the effect of increased
acidity, which causes attrition of interior walls. The damage appears as pitting and sur-
face erosion (Arthur 2002; Hally 1986, 286).

These damages, however, can often have the same shape as some other damages
which may occur during the technological process of pottery production (firing of insuf-
ficiently dried vessel the walls of which still hold some water), (Rye 1981, 105-106),
or after depositing, as in the case of, for example, salt crystallization (Skibo et al. 1997,
312). Similar damages can occur if friable, underfired pottery remains in high pH soils.
For that reason, the distribution of traces is an extremely important indicator for their
identification and interpretation. In case that they can be found on the internal surface
only, and in a clearly marked zone, there is no doubt that those traces are a result of
chemical reactions related to vessel use.

Vessels with traces of non-abrasive processes: an example from Blagotin

Over many years of investigation of the Early Neolithic site at Blagotin, near
Trstenik, a number of architectural units have been defined. An extraordinary large
amount of the excavated material provides the opportunity for different analyses to be
done. The functional analysis (archaeometric, morphologic, and use-wear trace analysis)
has been done focusing on the material collected from the unit marked as structure 03
(Vukovi¢ 2006). The structure can be regarded as a typical archaeological context of the
Early Neolithic. It was probably a dwelling structure which was later abandoned and
used as a waste pit. This hypothesis is corroborated by the fact that fragments of vessels
from the whole structure and all depths match and can be assembled together. However,
atypical fragments prevail, and less frequent, partly assembled, vessels. The results of
the functional analyses have shown that those were mainly “worn” vessels or discarded
fragments of broken vessels dumped here as waste.

Within the pottery material from structure 03, a group of vessels with use—wear trac-
es resulting from non-abrasive processes stands out. Unlike the other functional classes,
most vessels from that group (total eight specimens) were found either in one piece or it
was possible to reconstruct them. They display identical characteristics in morphological
and archacometric parameters, as well as in distribution of the use-wear traces.
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The analysis of that group of vessels has proved to what extent stylistic and typo-
logical analyses fall short of providing a comprehensive insight into pottery material.
Typologically they belong to different types of vessels: to deeper conical, non-profiled
globular and semi-globular bowls (fig. 1). However, in terms of their function, they be-
long to the same class of vessels characterized by open profiles. Openness or closeness
of vessels is the main parameter in the analysis of morphological characteristics required
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Fig. 1 Open-profile vessels with traces resulting from non-abrasive processes
Ca. 1. ITocyne orBopeHor mpoduiia ca TparoBuMa JieJioBama Heabpa3uBHHUX Mpoleca
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for the definition of the functional classes. If the diameter of the rim is the longest diam-
eter of the whole vessel or is almost equal to the longest diameter, the vessel is classified
as open vessel. This characteristic always indicates easy access and possibility of free
manipulation of the content, which excludes the storage function. Therefore, open ves-
sels are almost always put into the class of vessels for food preparation.

30

20 +— —

[} 7 g

Sheightinem
Orim diameterin em
Evolumeinl

Fig. 2 Basic archacometric parameters for vessels with damages caused by non-abrasive processes
Ca. 2. OCHOBHU apXeOMETPH)CKH ITapaMeTpH IMocya ca omrehemhMa HacTaluM JIeIOBamkeM Headpa-
3UBHUX IpoLeca
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The analysis of archacometric parameters has confirmed that the vessels of this
group, although insignificantly different in shape, display almost the same features (fig.
2). They all belong to the group of open vessels of medium size (rim diameter ranging
from 18 to 25 cm), with the height between 12 and 16 cm, and the volume between three
and five litres.

The distribution of use-wear traces is identical on all vessels. Two zones are clearly
discernable on the internal surfaces. The original surface with burnished slip is preserved
on the upper part of the vessel. The zone of intensive, deep damages covering the whole
of internal surface starts from about 2 cm below the rim. Slip and the outer burnished
layer have been removed (fig. 3). The clear boundary between these two zones reflects
the so-called filling level. The most severe damages appear on the lower body, near the
bottom. Deposits of whitish colour in the same zone, probably also resulting from chemi-
cal reactions in the content of the vessel, are visible on all vessels.

However, the extent of damage is not the same everywhere. Deeper and more fre-
quent damages are present on the vessels where only this kind of traces has been noted.
They are often accompanied by mechanical damages in the forms of pitting on the lower
parts of the internal surfaces. The bottoms of these vessels are almost completely “worn”
on both internal and external side. The differences in number and depth of damages can
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be explained in the light of unequal frequency of use. Some other use-wear traces of
different kinds have been noted on several vessels with shallow damages. Oxidation
discoloration and sooting clouds on the vessel external walls mainly indicate effects of
exposure to fire.

Fig. 3 Internal vessel surface completely worn out by effects of non-abrasive processes; original
burnished surface is preserved immediately under the rim

Cu1. 3. YHyTpalma IOBpUIMHA 3[eJ1€ Y IIOTIYHOCTH HCTPOLICHA JeJI0BambeM HeaOpa3uBHUX IIpolieca;
NIPBOOHTHA IIa4aHa ITOBPIIMHA OYyBaHa je y 30HH HEIOCPEIHO HCIo 06oa

The only example which stands out for its characteristics from the vessels described
above is a fragment of a slightly biconical bowl, small in size, with fine fabric and
polished surface. Attrition appearing as pitting, created as a result of non-abrasive proc-
esses, can be seen on the internal walls. The attrition starts immediately below the rim
and cover the whole internal surface. Based on the characteristics of form, small size
and fabric, the food preparation function seems to be unlikely and should be excluded.
Therefore, for the time being, the issue of function of this sample should remain open.

The analysis of the group of vessels with traces left by non-abrasive processes,
recovered from structure 03, would not be sufficient unless they were considered within
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the context of the whole pottery material. First of all, pottery from structure 03 is char-
acterized by excessive fragmentation. After the meticulous work on assembling the ves-
sels, more data on shapes and dimensions emerged, but the number of whole vessels re-
mained insignificant. Therefore, at first glance, the fact that the biggest number of whole

Fig. 4 External side of vessel bottom where cracks first appeared due to the effect of non-abrasive
processes
Cu. 4. ITykoTHHe HacTase JeI0BakeM HeaOpa3HBHUX IIpoLieca Ha CIIOJbAIlb0j CTPAHH JHA 3/1elIe

vessels, both those found in situ and those assembled later, actually belong to the vessels
with damages occurred as a result of non-abrasive processes may appear surprising. It
seems not to be accidental, though. The process of fermentation results in increased
acidity, which has an aggressive effect on the porous walls and causes the surface to start
peeling. If the vessel is used for a long period the internal surfaces will be continuously
exposed to adverse effects of the process until they become so worn that the vessel is not
suitable for further use. A few samples of bottom of these vessels (fig. 4) provide the best
example. The bottoms are so thinned that at first cracks may have appeared at that very
spot, eventually causing it to break. The situation at the lower parts of the body, where
the preserved wall thickness often does not reach 1 mm, is similar. Even in case that the
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vessels had not broken in use, with this extent of damage they would not have been suit-
able for any other secondary use. Consequently, having become unusable they are likely
to have been discarded as waste.

Discussion

The discussions on the Neolithic diet are usually based on archaeo-zoological anal-
yses and analyses of macro plant remains. However, the functional analysis of pottery
can add to understanding and knowledge gained through interdisciplinary research, not
only in identification of the kind of food, but also in reconstruction of the ways it was
prepared. The attrition resulting from non-abrasive processes hold an important set of
data in this context. In the light of the fact that it probably appeared due to the effects
of chemical reaction in the fermentation process, the question arises as to what food
(drink?) could have been prepared in that way in the Early Neolithic.

Since the fifties of the last century the possibility that the activity of growing cere-
als, wheat and barley, was related to beer production has been explored in the studies
of early farming communities (e.g. Braidwood et al. 1953). Some reject such possibil-
ity, relating beer production to stratified societies and emergence of social elite. The
results of ethno-archaeological research have shown that beer was considered luxury in
some traditional communities and it was consumed on special occasions only, and even
then exclusively by the elite (Arthur 2002; 2003). On the other hand, new hypotheses
suggest that beer was produced as early as in the initial stages of cultivation. These hy-
potheses are supported by the fact that wild yeast is present in the air, and that simple
soaking of cereal grains in water results in generation and growth of yield cells (Katz
and Voigt 1986). There is no doubt that early farmers were not able to produce flour, but
only coarsely ground grains. Such a mixture could only be consumed as gruel. Coarsely
ground grains may have been soaked in water and left for a few hours, or they may have
been cooked. Ethnographic data shows that, for example, the Indians in the south-east of
USA used to practice cooking of coarsely ground corn for several hours, which was then
left to spoil — to sour or ferment (Hally 1986, 269).

Thus, the first step in preparing cereal foods was to soak grains in water; if whole
grains were soaked germination would begin. Later they could have been parched, and
aerated grains crushed and put again in water to get the mixture necessary for brewing
beer: malt (Katz and Voigt 1986, 30-33). Surely, beer brewed in this way was low-alcohol
beer (i.e.), and in case that it was brewed from grains that had not germinated the produced
mixture was more like food than drink (Manglesdorf, P. C., comment on Braidwood et al.
1953, 520). Regardless of whether a porridge-like mixture or a kind of low alcohol beer
was produced, in both cases a mild fermentation would occur. It would doubtless cause
damages on the walls of pottery vessels in which the mixture was prepared.
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Speaking about the eating habits, the possibility of preparation of milk and dairy
products should not be excluded. Although dairy production, in the light of the thesis
about “secondary product revolution” (Sheratt 1981), was usually associated with later
periods, today it seems beyond any doubt that the population of the Early Neolithic used
this food (Craig 2003, 98). With regard to this, the damages on the walls of pottery ves-
sels could only be an indirect indicator, because identification of diary product has to be
done first by lipid analysis. GC/MS methods and stable isotope analyses have been used
for examination of fragments of Neolithic vessels from, for the time being, only west and
north-west Europe (Copley et al. 2005; Spagenberg et al. 2006), while such analyses of
Neolithic material from the Balkans are completely lacking.

Conclusion

The analysis of attrition appearing on the internal walls of pottery vessels has
proved to be very useful for identification of the activities related to preparation of food
(such as paste, and perhaps beer and dairy products) by fermentation process. So far, this
functional class of vessels has been identified at Blagotin only, but this does not exclude
the possibility of its presence at contemporary sites. Evidently, there is a need to repeat
investigation of the pottery materials from other Early Neolithic sites. A comparative
functional analysis of pottery from several sites is necessary if we are to understand eat-
ing habits in the Early Neolithic better. With the analysis done, we could be in a better
position to shed light on some important issues concerning everyday life of the people
of the Star¢evo culture.

33



T'CAJI/JSAS 25 (2009) Research Papers and Treatises

REFERENCES

Arthur, John W. 2002. Pottery Use-alteration as an Indicator of Socioeconomic Status: an
Ethnoarchaeological Study of the Gamo of Ethiopia. Journal of Archaeological Method and
Theory 9(4): 331-355.

Arthur, John W. 2003. Brewing beer: status, wealth and ceramic use alteration among the Gamo
of south-western Ethiopia. World Archaeology 34(3): 516-528.

Braidwood, Robert J., Jonathan D. Sauer, Hans Helbaek, Paul C. Mangelsdorf, Hugh C.
Cutler, Carleton S. Coon, Ralph Linton, Julian Steward and Leo A. Oppenheim. 1953.
Symposium: did Man Once Live by Beer Alone?, American Anthropologist 55(4): 515-526.
Braun, David P. 1983. Pots as Tools, in Archaeological Hammers and Theories, eds. James A.
Moore, Arthur S. Keene, 107-134. New York: Academic Press.

Copley, Mark S., Rob Berstan, Anna J. Mukherjee, Stephanie N. Dudd, Vanessa Straker,
Sebastian Payne and Richard P. Evershed 2003. Dairying in antiquity III. Evidence from
absorbed lipid residues dating to the British Neolithic. Journal of Archaeological Science 32(4):
523-546.

Craig, Oliver E. 2003. The development of dairying in Europe: potential evidence from food
residues on ceramics. Documenta Praehistorica XXIX: 97-107.

Hally, David J. 1983. Use Alteration of Pottery Vessel Surfaces: an Important Source of Evidence
for the Identification of Vessel Function. North American Archaeologist 4: 3-26.

Hally, David J. 1986. The Identification of Vessel Function: a Case Study from Northwest
Georgia. American Antiquity 51(2): 267-295.

Katz, Solomon H., and Mary H. Voigt 1986. Bread and Beer: the Early Use of Cerelas in the
Human Diet, Expedition 28(2): 23-34.

Rye, Owen. 1981. Pottery Tecnhnology: Principles and Reconstruction. Washington D.C.:
Taraxacum.

Sheratt, Andrew. 1981. Plough and pastoralism: aspects of the secondary products revolution, in
Pattern of the Past, Studies in honour of David Clark, eds. Ian Hodder, Glynn Isaac and Norman
Hammond, 261-305. Cambridge: Cambridge University Press.

Sheratt, Andrew. 2003. Diet and cuisine: farming and its transformations as reflected in pottery.
Documenta Praehistorica XXIX: 61-71.

Skibo, James M. 1992. Pottery function: a Use Alteration Perspective. New York: Plenum Press.
Skibo, James. M., and Eric Blinman. 1999. Exploring the Origins of Pottery on the Colorado
Plateau, in Pottery and People, eds. James M. Skibo and Gary M. Feinman, 171-183. Salt Lake
City: University of Utah Press.

Skibo, James M., Tamara C. Butts and Michael B. Schiffer. 1997. Ceramic Surface Treatment
and Abrasion Resistance: an Experimental Study. Journal of Archaeological Science 24: 311-317.
Spangenberg, Jorge E., Stefanie Jacomet and Jorg Schibler. 2006. Chemical analyses of
organic residues in archaeological pottery from Arbon Bleiche 3, Switzerland — Evidence for
dairying in the late Neolithic. Journal of Archaeological Science 33: 1-13.

Vukovié, Jasna. 2006. Funkcionalna analiza neolitske grncarije centralnog Balkana — metodi,
tehnike i primena. Magistarski rad, Univerzitet u Beogradu.

34



J. Vukovi¢ Non-Abrasive Pottery Surface Attrition: Blagotin Evidence

JacHA b. BykoBuh

OLITEREKA HA ITOBPIINHU KEPAMUKE N3A3BAHA AEJIOBABLEM
HEABPA3ZMBHUX ITPOLIECA — ITPUMEP CA BJIATOTUHA

Pesume

Owrrehema HacTama ycnen AenoBama HeaOpa3uBHUX IpoIleca, Ka0 U MEXaHUIKHM
myteM (abpasuja), criagajy y rpyly Tparona ynorpede koju ce MaHudectyjy aedopma-
L1jOM MOBpIIMHE KepaMHKe. JaBjbajy ce Kao IMOCIEeAUIa HU3a XEMHjCKUX Hpoleca u
OOMYHO ce JIOBOJIE Y Be3y ca HaMHUpHHUIIAMa Koje Mory Ja (pepMeHTupajy, Kao mTo Cy
KUTAPUIIEC WIX MIICYHH TTPOU3BOIM. ETHOApXEeONOMKIM HCTpaskuBambuMa moTBpheHa je
YUGEHALA 1A CC MPUIPEMOM U CKIATUIITSHEM Pa3HUX BPCTa Kallla, MICUHHUX MPOH3-
BOJIa ¥ MHBA 300T (pepMEHTAINje CTBapa BEIHMKa KHCEJIOCT, Koja n3a3uBa omrehema Ha
YHYTpamImbuM 3u0BuMa rocyna. OHa ce HCIOoJbaBajy CTBApAmheM jaMHIA U JbYCIABEM
MOBpIIMHE. Y KepaMHYKoM MaTepHjany u3 odjexra 03 ca bnarornHa noceOHo ce u3aBaja
rpyIa rnocysia ca TparoBuMa ynorpede HacTajIuM JAeIOBambeM HeaOpasHBHUX HpOIeca.
OHe THITOJIOIIKY NPUMAIajy Pa3InIuTHM BpCcTaMa; TO Cy MTy0Jbe KOHMYHE, HEMPOPHIH-
CaHe JONTACTE U MOIYJIONTACTE 31elIe, TOK Y (PYHKIIMOHATHOM CMHCITY YHHE HCTY Kia-
Cy MoCy/a, Kojy Ipe CBera KapakTepHIIe OTBOPEHOCT Mpodmia. Y THOIIeay apXeoMeT-
PHjCKHX MapamMeTapa, OUIHKY]y UX TOTOBO HICHTUYHE OCOOMHE: TO Cy MOCYIE CPECIEBHIX
JUMEH3H]ja, ca MpeYHuKoM 06ona ox 18 10 25 cm, BucuHom usmely 12 u 16 cm u 3anpe-
MUHOM of1 3 u 5 nmutapa. Jluctpulyiuja Tparosa ynorpeoe je Ha CBUM Mocyama HCTOBE-
THa. Ha yHyTpansuM moBpImnHaMa jacHO ce pa3iinKyjy ABe 30He. Ha ropmem gery ody-
BaHa je MPBOOMTHA MOBPIIIMHA ca MadaHuM mpeMazoM. Oko 2 ¢cm HcIoj 00012 MOYHbEe
30Ha MHTCH3UBHUX JTyOOKHX omTehema, Koja MIPEeKPHBa YATABY YHYTPALIGY TOBPIIHHY.
[Ipema3 u cHoJpHH, TIAYaHU CIIOj MOTIIYHO Cy YKJIOHEHH. JacHa rpaHuia uiMely ose
JIBE 30HE MOKAa3yje HUBO JI0 KOTa je MOoCy/a TOKOM yrnoTpede Ouna HamymeHa. Omrehema
cy Hajrymha Ha TOBUM JeNoBUMa TpOyxa, IpH IHy. JaunHa omrehema, melhyTnM, HIje
Ha CBHM TIOCYy/aMa HCTa. Pasznmuke y BHUXOBOj KOJTHYMHU U IyOUHH MOTY ce 00jacCHUTH
HejeTHaKoM ydecTtaiomhy yrnoTpede, a Ha HeKHM IpUMepIiiMa KOHCTATOBAHH CY Tparo-
BU KOjH yKa3yjy U Ha npyre gyHKIuje. 3a cana cy mocyae 3a pepMeHTanujy UIeHTuPH-
KOBaHe caMo Ha biaroTuHy, ITO HE 3HAYM Ja HEJOCTA]y Ha HCTOBPEMCHUM HAJIa3UIIITH-
Ma. Crora cy norpeOHa peBU3HOHA HCTPAKUBAba KEPAMHUYKOT MaTepujaiia u ca JIpyrux
CTapHUjeHEOIIUTCKUX JIOKAIUTETA.
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