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Rad donosi rezultate standardizacije keramickog materi-
Jjala s dva vucedolska lokaliteta, Damica gradine u Sta-
rim Mikanovcima i polozaja M. Gupca 14 na Ervenici u
Vinkovcima. Statisticki test napravijen pomocu Koefici-
Jenta varijacije (CV) pokazao je odredeni stupanj stan-
dardizacije keramickog materijala koji je posebno vidljiv
na zdjelama. Visi stupanj standardizacije uocen na zdje-
lama tipa A 4 pokazuje da su se ove zdjele intenzivnije i
ucestalije koristile u svakodnevnom zivotu, sto bi znacilo
brze trosenje, deformaciju i lomljenje, a time i ucestaliju
proizvodnju i vece iskustvo pri izradi. Veca kolicina izra-
denih proizvoda podrazumijeva stjecanje veceg iskustva,
vjestine i rutinske izrade, a konacan rezultat je homoge-
nost keramickih proizvoda. Predlozeni model organiza-
cijske proizvodnje keramickih proizvoda unutar vucedo-
Iskog drustva podrazumijevao bi masovniju keramicku
produkciju koja se jos uvijek odvija unutar domacinstva,
a koja je uvjetovana vecim gospodarskim aktivnostima,
porastom stanovnistva, te socijalnom organizacijom u
kojoj vidimo raslojavanje drustva i stvaranje hijerarhij-
skih odnosa.. Proizvodi se, osim za potrebe domacinstva,
distribuiraju unutar naselja i izvan njega. Proizvodnja se
odvijala lokalno unutar naselja, sto nam potvrduje mine-
ralosko-petrografska analiza i metoda rendgenske difrak-
cije napravijena na keramickim ulomcima.
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This paper presents the results of the standardiza-
tion of ceramic assemblages from two Vucedol sites,
Damica gradina in Stari Mikanovci and the loca-
tion at the Street address Matije Gupca 14 from the
Ervenica site in Vinkovci. Statistical test undertaken
using coefficient of variation (CV) has shown a cer-
tain level of standardization of ceramic material
which is particularly visible on bowls. A higher degree
of standardization observed on type A4 bowls shows
that these bowls were used more commonly and in-
tensively in everyday life, which would imply quicker
wear and tear, deformation and breakage; which in
turn means frequent production and greater experi-
ence in manufacture. A greater number of produced
material implies acquirement of greater skill and
experience, as well as routine production, with the
final result being homogeneity of pottery ware. The
proposed model of organized production of ceramic
products in Vucedol society would mean large-scale
ceramic production which is still taking place within
a household, and which is conditioned by greater
commercial activity, increase of population, as well
as social organization marked by stratification of
society and emergence of hierarchic relationships.
Apart from the items for household needs, products
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UvoD

Keramicki materijal najbolji je pokazatelj naselje-
nosti odredenog podrudja i razdoblja, kao i konti-
nuiteta naseljavanja. Najbolji uvid u nacin i funk-
cioniranje odredene zajednice mozemo pratiti ako
promatramo onaj aspekt zivota koji ¢ini osnovu
egzistencije, odnosno funkcioniranje pojedine obi-
telji, zajednice ili drustva u svakodnevnom zivotu.
Ovakav nacin rekonstrukcije drustva moze se sa-
gledati kroz nekoliko aspekata. Opcenito gledajudi,
jedan dio njih temelji se na rekonstrukciji drustva i
krajolika kroz prehrambene navike i nacin na koji
je odredena zajednica privredivala za zivot. Dru-
gi je usmjeren na socijalni aspekt vezan za nacin i
oblik stanovanja, dok trec¢i ide u pravcu promatra-
nja materijalne ostavstine kao bitne odrednice za
rekonstrukciju aktivnosti i obi¢aja u svakodnevno-
me zivotu. Unutar svakog ovog segmenta postoji
niz drugih analiza i parametara kojima se pokusava
objasniti nacin i funkcioniranje odredene drustvene
zajednice.

Nacin izrade i funkcionalnost pojedinih keramic-
kih oblika dio je arheologije koji ima svoje poseb-
no mjesto i predmet je mnogih razlicitih analiza i
pristupa. MozZe se re¢i da je analiza keramickog
materijala jedan od najbrze rastu¢ih segmenata u
arheoloskim i etnoarheoloskim istrazivanjima u
posljednjih 40 godina. Mnoga su arheoloska i etno-
arheoloska istrazivanja, studije i dio eksperimental-
ne arheologije usmjereni na funkciju, stil i porijeklo
(Rice 1996), te sastav i proizvodnju keramic¢kog ma-
terijala (Rice 1996a). Ono $to je svima zajednicko
jest cinjenica da keramicki proizvodi imaju veliko
znacenje pri interpretaciji kulturne, socijalne, eko-
nomske, prostorne i kronoloske komponente.

Keramika je, ba$ kao i svi ostali proizvodi koji su
dio ljudske aktivnosti, proizvodena i upotrebljavana
u drustvenom kontekstu (Sinopoli 1991: 119). Bilo
da se radi o organiziranoj keramickoj proizvodnji
na razini domacinstva ili cijelog naselja jedno je si-
gurno, a to je da su keramicari proizvodili za potro-
$ace i prilagodavali se trzistu u okviru drustveno-
gospodarskih zahtjeva. S obzirom da nam keramika
moze dati vazne podatke za rekonstrukciju zivota
jedne zajednice na dnevnoj bazi, odnosno sliku
dnevnih aktivnosti, raznim analizama, mjerenjima
i usporedbama moguce je dobiti informacije koje
su vezane za gospodarstvo, drustvenu organizaci-
ju, organizaciju proizvodnje, specijalizacije zanata

were distributed in the settlement as well as outside
it. Manufacture took place locally in the settlement,
which has been confirmed by mineralogical-petro-
graphic analyses and the X-ray diffraction method.

Key words: Vucedol Culture, pottery, standardization,
specialization, organization of production

INTRODUCTION

Ceramic material is the main indicator to determine
population density of the specific area and period,
continuity of settlement, as well as an important
segment for reconstruction of daily life. The best
insight into the way a particular community way of
life can be achieved by looking at the elements that
were essential for livelihood, or the functioning of a
family, community and society in everyday life. This
method of social reconstruction can be approached
from several viewpoints. Generally speaking, one
aspect concerns the reconstruction of a particular
society and landscape based on the dietary habits
and the means of supporting one’s existence. An-
other approach focuses on the social elements of the
manner and form of housing, while a third deals with
the surviving artifacts as the primary means for the
reconstruction of daily activity and local traditions.
Within each segment there are a number of different
analyses and parameters that serve as guidelines to
explain the mode of function of a society.

Manufacture processes and the functionality of pot-
tery forms hold a significant place in the field of ar-
chaeology, and they are the subject of many differ-
ent analyses and scientific approaches. The analysis
of ceramic assemblage has been one of the fastest
growing segments in archaeological and ethno-ar-
chaeological research over the last 40 years. Much
archaeological and ethno-archaeological research,
studies and aspects of experimental archaeology
have focused on the function, style and origin (Rice
1996), as well as the composition and production of
pottery finds (Rice 1996a). All share the common
factor that ceramic assemblages hold great signifi-
cance in the interpretation of cultural, social, eco-
nomic, spatial and chronological aspects.

Ceramics, as all other products which are a part
of human activity, is produced and used within a
social context. (Sinopoli 1991: 119). Whether the
issue concerns organized pottery production for
one household or the entire settlement, one thing
is certain, potters were producing for consumers
and were adapting themselves to the market within
the frame of socio-economic demands. Seeing as
pottery is an important source of information for
the reconstruction of the daily life of a community,
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i standardizacije proizvoda, te mehanizme razmje-
ne proizvoda. Keramografska istrazivanja mogu se
podijeliti na tri glavna podrudja istrazivanja: proi-
zvodnja, upotreba i keramicki stratifikacijski proce-
si. Kod svakog od njih postoji Sest pitanja na koja
se pokusava odgovoriti: kada?, gdje?, zasto?, koliko?,
kako?, tko? Kada se sagledaju zajedno, ova pitanja
i njihovi odgovori tvore okvir za sva istrazivanja
keramickog materijala (Buko 2008: 15). Analizom
keramickog materijala s dva vucedolska lokaliteta
pokusalo se odgovoriti na neka od ovih pitanja, a
dobiveni rezultati omogudili su rekonstrukciju vu-
¢edolskog drustva promatranu kroz ekonomski i
tehnoloski segment, socijalnu organizaciju i organi-
zaciju proizvodnje.

Obradeni lokaliteti smjesteni su u bosutskoj nizi-
ni, jedan na njezinom sjevernom dijelu u sredistu
Vinkovaca, a drugi u Starim Mikanovcima na juz-
nim padinama Pakovacko-vukovarskog prapornog
ravnjaka (Karta 1). Lokalitet u Ulici M. Gupca 14

i.e. their daily activities, by using various analyses
and surveys, and by drawing comparisons, we can
obtain information about the economy, social or-
ganization, the organization of production, craft
specialization, product standardization, and the
mechanisms of product exchange. Ceramographic
research can be divided into three main areas: pro-
duction, use and pottery stratification processes.
Each of them contains six questions that research-
ers are attempting to answer: when? where? why?
how? how much? who? When viewed together,
these questions, along with their answers, form the
main framework for all ceramological studies (Buko
2008: 15). Attempts were made to answer some of
these questions by analyzing ceramic assemblages
from two Vucedol sites, and the obtained results
have enabled the reconstruction of Vucedol soci-
ety viewed through its economic and technological
segment, social organization and organization of
production.

The investigated sites
are situated in the Bosut
Valley with one being
located in the northern
part, in the center of
Vinkovci, and the other
in Stari Mikanovci, on
the southern slopes of
the  DPakovo-Vukovar
loess plateau (Map 1).
The site at the Street
adress Matije Gup-
ca 14 at Ervenica in
Vinkovci was investi-
gated in 2007 (Krznaric¢
Skrivanko 2008), and
it forms a part of the
larger Vucedol settle-
ment situated on two
naturally elevated lo-
cations, separated by
the confluence of the
stream Ervenica into
the Bosut River. The
central part of this set-
tlement was situated
at the location of the
Hotel Slavonija, where
the economic and so-
cial center of the set-
tlement was likely to be
found (Miloglav 2007).
The other investigat-

Karta 1. Polozaj istrazenih lokaliteta - Ervenica u Vinkovcima i Damica gradina u Starim Mikanovcima

Map I: Archaeological sites Ervenica at Vinkovcima and Damica gradina at Starim Mikanovcima
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na Ervenici u Vinkovcima istrazen je 2007. godine
(Krznari¢ Skrivanko 2008), a dio je velikog vu¢edo-
Iskog naselja smjestenog na dva prirodno povisena
polozaja koja je dijelio samo utok potoka Ervenice
u Bosut. Srediste ovog naselja nalazilo se na polo-
zaju Hotela ,Slavonija“ gdje je vjerojatno bilo sre-
diste naselja u drustvenom i gospodarskom smislu
(Miloglav 2007). Drugi obradeni lokalitet je Damica
gradina u Starim Mikanovcima gdje je 1980. godi-
ne provedeno veliko zastitno istrazivanje prilikom
izgradnje Osnovne skole (Iskra Janosi¢ 1984). Oba
lokaliteta apsolutno i relativno su datirana u kasno-
klasi¢ni B-2 stupanj vucedolske kulture (Miloglav
2012). Polazedi od tvrdnje Flindersa Petriea da je
»keramika najveci izvor za arheologe” nastojali smo
izvudi sto vise informacija iz keramicke grade, kako
bi smo dobili $to potpuniju sliku funkcioniranja vu-
¢edolskog drustva.

Polazisna tocka obrade keramickog materijala s oba
lokaliteta bila je tipolosko-statisti¢ka analiza uz do-
datne analize i interpretacije. Pojedini keramicki
oblici izdvojeni su prema morfoloskim kriterijima
$to je rezultiralo podjelom na osnovne funkcionalne
oblike (zdjela, lonac, $alica, vr¢, cjedilo, poklopac,
boca) koji su odredeni prema dimenzijama posude,
polumjeru ruba, dna i debljini stijenke (Tipoloske
table 1-3). Obrada keramic¢kog materijala obuhva-
tila je prikupljanje kvantitativnih i kvalitativnih
podataka iz cjelokupnog uzorka, a svi podaci sta-
tisticki su obradeni i uobliceni pomoc¢u programa
SPSS (Statistical Package for Social Sciences). Unu-
tar svakog tipa koji ¢ine posve razli¢ite karakteristi-
ke, napravljena je dodatna podjela na podtipove ili
varijante kojima su obiljezja vrlo sli¢na, pri ¢emu je
primijenjen strukturirani pristup. Time smo dobili
osnovne preduvjete i smjernice po kojima mozemo
mjeriti, usporedivati i donositi relevantne zakljuc¢-
ke o aktivnostima vucedolskog drustva. Obrade-
ni keramicki materijal promatran je u kontekstu
gospodarskih, tehnoloskih i drustvenih zahtjeva
zajednice. Gospodarski segment koji ukljucuje i
poljoprivrednu aktivnost upotpunjen je arheobo-
tanickom i arheozooloskom analizom. Tehnoloska
komponenta keramicke proizvodnje upotpunjena
je mineralosko-petrografskom analizom keramic-
kih ulomaka i metodom rendgenske difrakcije koje
posljednjih godina imaju veliku ulogu prilikom
utvrdivanja standardizacije keramickog materijala i
specijalizacije proizvodnje. Uporabna komponenta
keramickog materijala potkrijepljena je kemijskom
analizom lipida apsorbiranih u stijenkama posude
pomoc¢u metode plinske kromatografije - masene
spektrometrije (GC-MS) (Miloglav 2012).

U nastojanju da $to detaljnije interpretiramo Zivot-
ni ciklus posude, od izbora materijala, oblikovanja,

ed site is the Damica gradina at Stari Mikanovci,
where a major rescue excavation was conducted in
1980, when an elementary school was built on that
place (Iskra Jano$i¢1984). Relative and absolute dat-
ing has put both sites firmly in the late classic B-2
phase of Vucedol Culture (Miloglav 2012). Starting
from Flinders Petrie’s assertion that pottery is the
greatest source of information for archaeologists,
we tried to extract as much as we could from the
ceramic assemblages, to get a picture as complete as
possible of how Vucedol society functioned.

The starting point for the analysis of ceramic as-
semblages from both sites was the typological-sta-
tistical analysis, along with additional analyses and
interpretations. Certain pottery forms were sepa-
rated based on morphological attributes, which re-
sulted in a classification of basic functional forms
(bowl, pot, cup, jug, strainer, lid, bottle) which were
all determined by the dimensions of the vessels, the
radius of the rim and the base, and wall thickness
(Typology Plates 1-3). The analysis of ceramic as-
semblages has included the gathering of quantita-
tive and qualitative data from the overall sample,
and all data have been statistically processed and
created with the program SPSS (Statistical Package
for Social Sciences). Each type has different charac-
teristics, and all are divided into subtypes or vari-
ants that share common denominators, whereby a
structured approach has been applied. Thus we have
achieved basic requirements and guidelines that en-
able us to take measurements, make comparisons,
and come to relevant conclusions about the activi-
ties of the Vucedol society. The processed ceramic
assemblage was examined by taking into account
the economic, technological and social demands of
the society. The economic segment, which includes
agricultural activity, has been complemented with
archaeobotanical and archaeozoological analyses.
Technological segment is substantiated by miner-
logical-petrographic analyses and X-Ray difraction
method, both of which have played a major role
in recent years in establishing specialization and
standardization of ceramic assemblages. The aspect
of pottery use has been substantiated with chemi-
cal analyses of organic residues in the vessel walls
by Gass chromatography-mass spectrometry (GC-
MS) (Miloglav 2012).

In the effort to interpret the life cycle of a vessel in
as much detail as possible — from material selection,
shaping, surface treatment, usage and final discard
in archaeological record- we tried to put it into the
context in which it was produced, distributed and
consumed. This approach implies defining the man-
ufacture process, the specialization and the stand-
ardization of pottery, which has been developing
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tretiranja povrs$ine, upotrebe i konac¢nog odbaci-
vanja u arheoloskom okruzenju, nastojali smo je
staviti u kontekst u kojem je ona proizvodena, dis-
tribuirana i upotrebljavana. Ovakav pristup podra-
zumijeva i definiranje proizvodnog procesa, speci-
jalizacije i standardizacije keramicke grade, koji se
u ukupnom doprinosu arheoloskim istrazivanjima
poceo razvijati od 80-tih godina proslog stoljeca (za
pregled vidi: Tite 1999).

INTEGRIRANA METODOLOGIJA I IZBOR
VARIJABLI

Svi ekonomski sustavi, bilo da se radi o sadasnjim
ili proslim vremenima, imaju tri glavne komponen-
te: proizvodnju, uporabu i distribuciju. Na osnovi
prikupljenih podataka i analiza, a na temelju obra-
denog keramickog materijala pokusali smo rekon-
struirati model gospodarskog sustava vucedolskog
drustva. Svaka od tri gore navedene kategorije sadr-
7i nekoliko aspekata koji su analizirani i koje se po-
kusalo interpretirati na osnovi dobivenih podataka:

Poseban naglasak stavljen je na organizaciju proi-
zvodnje, specijalizaciju i standardizaciju keramic-
kog materijala koja je rezultat provedenih analiza
unutar svake od navedenih komponenti, a koja nam
pomaze u boljem razumijevanju socijalnih procesa

as part of overall contribution to archaeological re-
search since the 1980s (for overview, see Tite 1999).

INTEGRATED METHODOLOGY AND
SELECTION OF VARIABLES

All economic systems, whether in present or past
times, consist of three basic components: produc-
tion, consummation and distribution. Based on
gathered information, subsequent analyses, and
examined ceramic assemblages, we tried to recon-
struct a model of the economic system of Vucedol
society. Each of the three aforementioned catego-
ries comprises several aspects that have been ana-
lyzed, and an effort was made to interpret them ac-
cordingly, based on the results obtained:

Special emphasis has been put on the organization
of production, specialization and standardization of
ceramic assemblage which is the result of the analy-
ses performed within each component, and which
is of great assistance for a better understanding of
social processes in prehistoric society. There are a
great number of variables which can be interpreted
in the overall process of production (Schortman &
Urban 2004), we have singled out those that can be
interpreted according to the available information
and obtained data (Figure 1).
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Slika 1: Metodologija i analize koristene pri interpretaciji stupnja proizvodnje, distribucije i konzumacije keramickih proizvoda
Figure 1. Methodology and analyses used in the interpretation of production and distribution levels, and the application of

pottery products
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unutar prapovijesnog drustva. Postoji jako puno
varijabli koje se mogu interpretirati u cjelokupnom
procesu proizvodnje (Schortman & Urban 2004),
a mi smo izdvojili samo one koje smo mogli inter-
pretirati prema dostupnim i dobivenim podacima

(Slika 1).

ORGANIZACIJA PROIZVODNJE

Keramicka proizvodnja vucedolske kulture, te nje-
zina organizacija samo je dio procesa drustvene
reorganizacije i gospodarskih zahtjeva, pa je u tom
kontekstu treba i promatrati. Organizacija i podje-
la rada u vucedolskoj kulturi sigurno je postojala
na nekom intenzivnijem stupnju, a rezultat je vrlo
uspjesnog modela gospodarske i drustvene stabil-
nosti. Socijalne i ekonomske promjene koje se vrlo
dobro mogu pratiti u okvirima vucedolske kulture,
tako su se odrazile i na keramicku proizvodnju. Ke-
ramika je proizvodena iskljucivo za potrosace i tre-
ba je gledati u okvirima ponude i potraznje. Ovaj je
segment u vucedolskoj kulturi dobio jednu novu di-
menziju i postavio pred keramicare vece standarde.
Organizacija proizvodnje trebala je zadovoljiti sva-
kodnevne potrebe stanovnistva, a isto tako osigura-
ti dio keramickih proizvoda za razmjenu i trgovinu.
Ova razmjena mogla se odnositi samo na keramicki
proizvod kao predmet trgovine, a kao sekundarni
proizvod vjerojatno je koristen za transport Zitarica
prilikom razmjene dobara. Nadalje, keramicka pro-
izvodnja trebala je zadovoljiti sve slojeve drustva,
od onih povlastenih i bogatijih pojedinaca/obitelji,
do onih manjih i siromasnijih kucanstava c¢ija po-
traznja nije isla dalje od zadovoljavanja godi$njih i
sezonskih potreba za keramickim inventarom.

Potvrda drustvene diferencijacije u vucedolskom
drustvu moze se prepoznati na nekoliko istrazenih
lokaliteta, a posebno je vidljiva na samom Vucedo-
lu. U kontekstu ovih promjena treba gledati i kera-
micku produkciju vucedolske zajednice, gdje se za-
nimanje keramicara polako izdvaja kao prepoznata
zanatska djelatnost. Ona mozda nije bila na razini
prave zanatske specijalizacije u smislu ,stalnog rad-
nog mjesta“ u organiziranim radionicama, ali je si-
gurno da odskac¢e od modela proizvodnje iskljucivo
narazini pojedinog domacinstva. Znamo da je pro-
izvodnja metalnih predmeta u vucedolskoj kulturi
dosegnula gotovo industrijsku razinu, a repertoar
keramic¢kog posuda takoder mozemo promatra-
ti u tom smislu. Govoreéi o keramickoj proizvod-
nji bitno je naglasiti da ona moze biti organizirana
na mnogo nacina (Rice 1981; Costin & Hagstrum
1995). Ovdje donosimo model koji je napravio van
der Leeuw, a odnosi se na razli¢ite stupnjeve organi-

ORGANIZATION OF PRODUCTION

Production of pottery in Vucedol Culture and the
organization of production, forms only one part of
the process of social reorganization and economic
demands, and this fact should be kept in mind in
the analysis. Organization and division of labor
must have existed in Vucedol Culture on some ad-
vanced level, and they are the result of a successful
model of economic and social stability. Social and
economic change, which can be traced very well
within the framework of Vucedol Culture, has re-
flected in the same manner on pottery production.
Pottery was made solely for consumers and should
be viewed in terms of supply and demand. This seg-
ment gained a new dimension in Vucedol Culture
and set higher standards for potters. The organiza-
tion of production should have satisfied everyday
needs of the population, while also securing a por-
tion of ceramic products for exchange and trade.
This exchange could have been related to a ceramic
product as a matter of trade, and as a secondary
product it was probably used for transportation of
cereals during exchange of goods. Furthermore, ce-
ramic production should have satisfied all strata of
society, from privileged and rich individuals/fami-
lies, to smaller and poorer households whose needs
did not go beyond annual and seasonal needs for
ceramic inventory.

A confirmation of the social differentiation in
Vucedol society can be observed on several inves-
tigated sites, and it is particularly evident on the
site Vucedol itself. Pottery production of Vucedol
society has to be viewed in the context of such
changes, where the profession of potter starts to
slowly emerge as a separate craft activity. Work
of a potter may have not been on the level of real
craft specialization in the sense of “full-time” job
in organized workshops, but it is surely not simi-
lar to the production model catering exclusively for
the needs of a single household. We know the pro-
duction of metal objects reached almost industrial
level in Vucedol Culture, and the inventory of pot-
tery can be viewed in the same sense. When dis-
cussing the production of pottery it is important
to stress it can be organized in many different ways
(Rice 1981; Costin & Hagstrum 1995). The model
proposed here was made by van der Leeuw, and it
concerns different levels of organization of pottery
production, known from ethno-archaeological and
archaeological research (see Sinopoli 1991: 98-117).
According to the model, pottery production can be
divided into 4 levels. The lowest level is household
production. Under the term “household” we mean
the smallest cross-culturally recognized social
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zacije keramicke produkcije koja je poznata iz etno-
arheoloskih i arheoloskih istrazivanja (vidi Sinopoli
1991: 98-117). Po njemu se organizacija keramicke
proizvodnje moze podijeliti na 4 stupnja. Na naj-
nizoj razini to je proizvodnja unutar domacinstva.
Pod pojmom domadinstva podrazumijevamo naj-
manju kroskulturalno prepoznatu drustvenu grupu
koju povezuje fizicka bliskost, stanovanje na istoj
lokaciji i zajednicke aktivnosti (Tripkovi¢ 2009).
Cine je obitelji (naj¢esc¢e) koje dijele isti stambeni
prostor, iako postoje suprotni stavovi koji sugeriraju
da domacinstvo nuzno ne c¢ine c¢lanovi iste obite-
lji niti sustanari, a to znaci da mogu zivjeti i u vise
odvojenih stambenih jedinica. Primarna uloga do-
macinstva je funkcija i to je ,, poslovno orijentirana
grupa“, za razliku od obitelji ¢ija je primarna funk-
cija reprodukcija (Hendon 1996; Tripkovi¢ 2009a;
Briick & Goodman 2001). Domacdinstvo je prema
tome gospodarska kategorija, a kucanstvo drustve-
na. U ovoj fazi proizvodnja se odvija periodi¢no, na
otvorenom s vrlo oskudnim i ogranicenim investira-
njem u sirovinski materijal (glinu i njene primjese)
i alat. Uglavnom se odnosi na keramic¢ku produk-
ciju koja zadovoljava godi$nje potrebe pojedinog
domacinstva. Drugi stupanj proizvodnje ukljucivao
bi proizvodnju unutar domacinstva, a odnosi se na
proizvodnju koja se i dalje odvija unutar domacin-
stva, ali je veéina produkcije orijentirana na potrebe
izvan njega, odnosno trgovinu i razmjenu unutar
naselja. Keramicari jo$ uvijek nisu specijalizirani u
smislu ,stalnog radnog mjesta“, a keramicka proi-
zvodnja odvija se na razini opskrbljivanja za potre-
be naraslih gospodarskih potrazivanja. Ova razina
ukljuCuje povedanu i frekventniju proizvodnju u
odnosu na prijasnju fazu. Tek bi tre¢i stupanj ke-
ramic¢ke proizvodnje podrazumijevao radioni¢ku
industriju u smislu potrebe za specijaliziranom rad-
nom snagom koja svoju aktivnost provodi svakod-
nevno. Ova razina ukljucivala bi i velike promjene
u tehnoloskom smislu, a za prapovijesno razdoblje
to bi znacilo upotrebu keramicarskih peci. Medu-
tim pod pojmom tehnoloskih inovacija neki autori
podrazumijevaju i organizaciju rada, odnosno po-
djelu medu populacijom koja ¢ini okosnicu radne
snage, njihov socijalni status ili mjesto gdje se taj
posao obavlja (Miller 2007: 185-186). Kako loncar-
stvo postaje regularna aktivnost proporcionalno s
tim raste i broj keramickih posuda, sto za posljedicu
dovodi do prvih znakova standardizacije, jer kera-
micari nastoje smanjiti vrijeme i energiju koja im je
potrebna za izradu jedne posude. U ovom razdoblju
keramicke posude rade se i za $iru distribuciju. Po-
sljednja razina keramicke proizvodnje obuhvacala
bi pojam proizvodnje na vi$oj razini, a znacila bi
masovnu produkciju i zaposljavanje velikog bro-

group, linked by physical closeness, by living in the
same location and by sharing activities (Tripkovi¢
2009). Most often it comprises families sharing the
same housing facilities, although there are opposing
views that suggest a household does not necessar-
ily imply members of the same family or cotenants,
meaning they can live in multiple housing units
separately. The primary role of a household is that
of a business orientated group, unlike the family
whose primary function is reproduction (Hendon
1996; Tripkovi¢ 2009a; Briick & Goodman 2001).
Household is therefore an economic category, and
domestic management a social one. Production is
carried out periodically in this phase, in the open,
with scarce and limited investment in raw material
(clay and tempering material) and tools. It generally
refers to the pottery production that meets annual
needs of a single household. The second level of
production comprises production inside the house-
hold, referring to the production still taking place
inside the household but mostly being orientated
to the demands outside it, i.e. trade and exchange
within the settlement. Potters are still not special-
ized in terms of tenure, and pottery production is
carried out on the level of providing for the growing
economic demand. This level includes an increased
and more frequent production in comparison with
the first level. The third level of pottery produc-
tion would imply workshop industry, meaning a
specialized work labor that conducts its activities
daily. This level implies great technological chang-
es, which would mean pottery kilns in prehistoric
times. However, some authors view organized labor
when discussing the idea of technological change,
in terms of division amidst the population who
make up the backbone of the work |, their social sta-
tus and the location where the work is carried out
(Miller 2007: 185-186). As pottery making becomes
a regular activity, the number of ceramic vessels
increases proportionally, which results in the first
signs of standardization because potters are trying
to decrease the amount of time and energy it takes
them to make one vessel. In this period ceramic ves-
sels are made for a wider distribution. The last level
of pottery production comprises the term produc-
tion at the highest level, meaning mass production
and the employment of a great number of highly
specialized potters. This level implies the existence
of workshops and work organized in terms of fac-
tory operations. Pottery is entirely standardized and
specialized. This level can be found only in Roman
pottery production.

Taking into account the model that van der Leeuwe
made, we can analyze the organization of pottery
production in Vucedol society mostly within the
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ja visoko specijaliziranih keramicara. Ovaj stupanj
podrazumijeva postojanje radionica i organiziranje
rada u smislu ,tvornickog poslovanja“. Keramika je
u potpunosti standardizirana i specijalizirana. Ovu
razinu mozemo pratiti tek kod rimske keramicke
produkcije.

Promatrajuéi ovaj model koji je postavio van der
Leeuwe, organizaciju keramicke proizvodnje unu-
tar vucedolskog drustva mozemo gledati ve¢inom
unutar njegova drugog stupnja, ali s malim modifi-
kacijama. Kada bi smo i$li malo detaljnije razradiva-
ti ovu fazu ona bi bila uzrokovana modelom ponu-
de i potraznje, podrazumijevala bi ve¢u keramicku
produkciju koja je uvjetovana veéim gospodarskim
aktivnostima, porastom stanovnistva, te socijalnom
organizacijom u kojoj vidimo raslojavanje drustva i
stvaranje hijerarhijskih odnosa. Povec¢ana keramicka
proizvodnja tako postaje odraz novonastalih socio-
ekonomskih promjena, a ukljucivala bi podjelu rada
u svakodnevnim aktivnostima. Metalurgija je igrala
znacajnu ulogu u vucedolskom drustvuy, pa se shod-
no tome moze pretpostaviti i postojanje metalurga
kao specijaliziranog zanimanja unutar zajednice. O
posebnoj ulozi koju su metalurzi imali u vucedol-
skom drustvu svjedoci nam i ostava-jama, odnosno
sjama ljevaca bakra“ iz Vinkovaca (Durman 1984).
Sigurno je da se ova vrsta zanimanja vrlo cijenila, a
nije iskljuceno da je postojala i neka vrsta drustvene
kontrole, kako samih proizvoda tako i sirovine, jer
se radi o proizvodima koji donose bogatstvo i mo¢.

Stocarstvo je uz poljodjelstvo postalo glavna gra-
na privrede, koja vjerojatno ukljuc¢uje postojanje
mesarskog zanimanja. Zanimljiva je situacija na
polozaju M. Gupca 14 na Ervenici gdje je jama SJ
47/48, uz vucedolski kulturni sloj SJ 10, dala naj-
vise keramickog (23,28%), i osteoloskog materijala
(46,50%). S obzirom da su ostaci zivotinjskih kostiju
samo sporadi¢no nadeni u jami SJ 36/37 (2,06%) i S]
49/50 (4,54%) moguce je pretpostaviti da se jama SJ
47/48, ocito otpadnog karaktera, nalazila u blizini
stambenog prostora u kojem se odvijala neka vrta
mesarske djelatnosti (Crtez 1). Sto se tice keramicke
proizvodnje ona je sigurno bila organizirana na ne-
koj razini, a u ovom stupnju moramo je promatrati
regionalno. To znaci da se ne bi smjela promatrati
odvojeno od prostorne i ekonomske organizacije
pojedinog naselja.

SPECIJALIZACIJA I STANDARDIZACIJA

Gledajuci keramic¢ku produkciju vucedolske zajed-
nice ona bi ukljucivala odredeni stupanj specijaliza-
cije i standardizacije keramic¢kih proizvoda. Mnogo
jeradova napisano na ovu temuisve vise je istraziva-

second level, with some minor modifications. If we
went further into detail in our analysis of this phase,
it is conditioned by greater commercial activity, in-
crease of population, as well as social organization
marked by stratification of society and emergence
of hierarchic relationships.

Increased pottery production thus becomes a re-
flection of the emerging socio-economic changes,
including division of labor in everyday activities.
Metallurgy played an important role in Vucedol
society, therefore it can be assumed the occupation
of a metallurgist existed as a specialized profession.
Evidence about the special role metallurgists had in
Vucedol society comes from a hoard-pit from Vink-
ovci known as “the copper-caster’s hoard” (Durman
1984). This kind of occupation was most certainly
highly valued, and it is also possible some form of
social control existed, extending over the products
and raw materials, as metal goods were the source
of wealth and power.

Along with agriculture, animal husbandry be-
came the main branch of economy, which most
likely meant the existence of the occupation of a
butcher. The situation at the location Matije Gup-
ca Street 14 at Ervenica is very interesting, the pit
classified as SU (stratigraphic unit) 47/48, next to
the Vucedol Culture layer SU 10, produced most
ceramic (23,28%) and osteological (46,50%) finds.
Since animal bone remains were found only spo-
radically in the pit SU 36/37 (2,06%) and SU 49/50
(4,54%), it can be assumed the pit SU 47/48, clearly
used for waste deposit, was located close to a hous-
ing facility where some sort of butchery work took
place (Illustration 1). As far as pottery production
is concerned, it must have been organized on some
level, and in this phase it must be observed region-
ally. This means it should not be viewed outside the
context of spatial and economic organization of a
particular settlement.

SPECIALIZATION AND
STANDARDIZATION

The pottery production of Vucedol society included
a certain level of pottery specialization and stand-
ardization. This subject has been much discussed
in published scientific work already, and there is
an ever increasing number of researches focused
on the production, standardization and specializa-
tion models (Rice 1977; 1981; 1996a; Orton et al.
1993; Sinopoli 1988; 1991; Hagstrum 1985; Costin
& Hagstrum 1995; Costin 2005; Roux 2003; Arnold
1985; 1991). Standardization is generally defined
as a reduction in variety in ceramic vessels (Rice
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Crtez 1. M. Gupca 14 - tlocrtna situacija sonde S 1 (prema terenskim crtezima izradio autor)

Hustration 1: M. Gupca 14 — ground plan of situations in the probe S 1 (made by the author)

nja koja su usmjerena na modele proizvodnje, stan-
dardizacije i specijalizacije (Rice 1977; 1981; 1996a;
Orton et al. 1993; Sinopoli 1988; 1991; Hagstrum
1985; Costin & Hagstrum 1995; Costin 2005; Roux
2003; Arnold 1985; 1991). Standardizacija se opce-
nito definira kao smanjenje varijabilnosti na kera-
mickim posudama (Rice 1996a: 178), a uobicajeno
se mjeri pomocu koeficijenta varijacije. U pravilu
$to je koeficijent varijacije manji standardizacija je
veca. P. Rice smatra da treba razlikovati standardi-
zaciju unutar proizvodne tehnologije od redukcije
u varijabilnosti koja je vezana uz specijalizaciju i

1996a: 178), and is usually measured by the coef-
ficient of variation. Normally, the smaller the coeffi-
cient of variation, the greater the standardization is.
P. Rice thinks there should be a distinction between
standardization within production technology and
a reduction of variability related to specialization
and an increase of individuals making ceramic
vessels. Furthermore, she believes there should be
a differentiation of production increase (intensi-
fication) and specialization, which need not nec-
essarily be related. The first segment includes the
economic process, i.e. the need for mass produc-
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povecanje broja osoba koje izraduju keramicke po-
sude. Nadalje, smatra da treba razlikovati povecanje
proizvodnje (intenzifikaciju) od specijalizacije, koje
ne moraju nuzno biti povezane. Prvi segment uklju-
¢uje ekonomski proces, odnosno potrebu za masov-
nom proizvodnjom koja znaci povecanje radne sna-
ge i sredstava, dok specijalizacija uklju¢uje posebne
vjestine koje su potrebne pri izradi odredenog pro-
izvoda. Shodno tome razlikuje standardizaciju kao
proces u kojem se uniformnost keramicke produk-
cije povecava kroz vrijeme od standardizacije kao
relativnog stanja ili karakteristika uniformnosti u
odredenom keramickom asortimanu koji odrazava
trenutak u vremenu (Rice 1996a: 179).

Hipoteza standardizacije (Rice 1981; Blackman et
al. 1993; Costin & Hagstrum 1995; Costin 2005)
predlaze da je vedi stupanj produkcije razlog vece
uniformnosti keramickog posuda. Stupanj produk-
cije povezan je s ekonomskom specijalizacijom koja
obuhvac¢a mnogo nacina kako da se organizira pro-
dukcija proizvoda. Specijalizirana keramicka proi-
zvodnja mora biti definirana u arheoloskom okru-
zenju kroz standardizaciju sirovinskog materijala
i tehnike (Rice 1981), oblika i dimenzija (Sinopoli
1988), te dekoracije (Hagstrum 1985). Iako se ukras
smatra namjernim atributom koji keramicar ciljano
stavlja na posudu (Hagstrum 1985; Costin & Ha-
gstrum 1995), veéina mjerenja standardizacije kera-
mickog materijala izbjegava ovu varijablu.

Opéenito gledaju¢i moze se reci da na stupanj stan-
dardizacije utjeCe stupanj proizvodnje. Proizvodnja
se moze organizirati na nekoliko nacina, od malih
keramickih jedinica na razini domadinstva do ve-
¢ih radioni¢kih centara. Ona obuhvaca nekoliko
komponenti koje zajedno tvore proizvodni sustav.
Jedan od modela donijela je C. L. Costin, a on bi
obuhvacao: ljude (specijaliste) koji izraduju pro-
izvode, sredstva produkcije (sirovinski materijal,
alat, vjestine, znanje), organizacijske i socijalne
odnose proizvodnje (odnos proizvodaca i potrosa-
¢a), predmete, distribuciju (mehanizme kojima su
predmeti prenijeti do potrosaca) i potrosace (Co-
stin 2005). Prva komponenta ovog proizvodnog
sustava obuhvacala bi ljude, odnosno specijaliste
koji izraduju standardizirano posude, kao rezultat
njihova znanja, vjestina i iskustva. Pri tom se obi¢no
naglasava da treba razlikovati namjerne i mehanic-
ke atribute. Prvi utjeCu na funkcionalnost posude, a
ukljucuju tehnoloske, morfoloske i stilske atribute
i mogu nam manje reci o organizaciji proizvodnje.
Mehanicki atributi su one radnje koje keramicar ne-
namjerno stvara prilikom izrade posude. S obzirom
da se rade nesvjesno, ove radnje mogu nam vise reci
o organizaciji proizvodnje, a ukljucuju odabir gline,
te varijabilnost u metrickim mjerenjima kao $to su

tion which includes an increase in manpower and
resources, while specialization denotes a specific
skill set necessary for the manufacture process of a
certain product. Accordingly, Rice differs between
standardization as a process where the uniformity
of pottery production increases over time, from
standardization as a relative stage or set of uniform-
ity characteristics in a specific assortment reflecting
a period in time (Rice 1996a: 179).

The standardization hypothesis (Rice 1981; Black-
man et al. 1993; Costin & Hagstrum 1995; Costin
2005) suggests that the higher level of production
is caused by greater uniformity of ceramic vessels.
The level of production is related to economic spe-
cialization which encompasses numerous ways of
organizing the manufacture of products. Special-
ized pottery production needs to be defined in an
archaeological setting, through the standardiza-
tion of raw materials and techniques (Rice 1981), of
shape and dimensions (Sinopoli 1988), and of deco-
ration (Hagstrum 1985). Even though decoration is
considered to be an intentional attribute the potter
specifically placed on the vessel (Hagstrum 1985;
Costin & Hagstrum 1995), most observations of
pottery standardization tend to avoid this variable.

Generally speaking, we can say the level of stand-
ardization is influenced by the level of production.
Production can be arranged in various ways, from
small ceramic units on the household level to greater
workshop centers. It encompasses several elements
which form together the production system. One
of the models was introduced by C. L. Costin, and
it consists of: people (specialists) manufacturing
products, means of production (raw material, tools,
skill, knowledge), organizational and social relations
of production (the relationship between producers
and consumers), items, distribution (mechanisms
by which the items are transferred to consumers),
and consumers (Costin 2005). The first component
of this production system comprises people, i.e.
specialists who make standardized pottery ware as
a result of their knowledge, skill and experience. It is
often emphasized that a distinction between inten-
tional and mechanical attributes needs to be made.
The first affect the functionality of the vessel, and
include technological, morphological and stylistic
properties, and they give little information on the
organization of production. Mechanical attributes
are the actions a potter makes unintentionally in the
vessel manufacture process. Since they occur inad-
vertently, these activities can tell us more about the
organization of production, and this includes the
choice of clay and variability in metrical measure-
ment, such as small discrepancies in the morphol-
ogy of a vessel. Mechanical attributes are influenced
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mala odstupanja u morfologiji posude. Na mehanic-
ke atribute utjece stupanj vjestine, znanja, iskustva i
radnih navika (Costin & Hagstrum 1995).

Na osnovi dosadasnjih istrazivanja moze se zaklju-
¢iti da je standardizacija odraz intenzivnije proi-
zvodnje i proizvodne organizacije, da proizlazi iz
ekonomskog i socijalnog okvira zajednice, te da
utjece na homogenost proizvoda. Ta se homogenost
moze objasniti posebnim vjestinama majstora koji
izraduju proizvod, a isto tako i ponavljanjem istih,
rutinskih radnji. Medutim, neki autori smatraju da
na smanjenje varijabilnosti keramickih proizvoda
ne mora utjecati specijalizacija, ve¢ rutina (Arno-
1d 1991). Tako se stalno ponavljanje istih radnji,
odnosno rutinski zahvati, uglavhom odvajaju od
specijalizacije koja podrazumijeva standardizaciju
proizvoda. Vecina autora slaze se da je za mjerenje
standardizacije najbolje usporediti dva razlicita ke-
ramicka asortimana jer se po njima najbolje moze
pratiti stupanj standardizacije (Rice 1981; Costin &
Hagstrum 1995; Roux 2003; Blackman et al. 1993).
Prilikom provodenja testa standardizacije najcesce
se uzimaju metricke vrijednosti, tehnologija izrade i
kemijska kompozicija gline. Testovi standardizacije
najve¢im se dijelom provode u sklopu etnoarheo-
loskih istrazivanja (Kvamme et al. 1996; Stark 1991;
Arnold 1985; Roux 2003) koja nam pomazu pri in-
terpretaciji arheoloskih teza, ali s druge strane ko-
riste informacije koje se ne mogu dobiti u arheolos-
kom okruzenju. To uklju¢uje ve¢inu metrickih mje-
ra (npr. visinu cijele posude, maksimalan promjer
posude), informacije o distribuciji, konzumaciji i
produkciji, te keramicke proizvode jednog majstora
ili jedne proizvodne serije. Neki od radova pokusa-
vaju upozoriti da se etnografska ispitivanja ne mogu
u cijelosti projicirati na arheoloska istrazivanja (Co-
stin 2000; Harry 2005). Tako se tvrdnja, koja je re-
zultat etnografskih istrazivanja, da je specijalizacija
povezana s agrikulturnom marginalno$¢u (Arnold
1985) u potpunosti odbacuje na osnovi arheoloskih
istrazivanja (Harry 2005). Povezanost specijalizaci-
je zanata s opadanjem zemljoradnickih aktivnosti
testirana je u arheoloskom okruzenju na nekoliko
lokaliteta zajedno s arheobotanickim i palinoloskim
istrazivanjima, te keramickom produkcijom naselja.
Dobiveni rezultati ne poklapaju se s gore iznesenom
tvrdnjom jer je ekonomska marginalizacija rezultat
njihove inkorporacije u kapitalisticku ekonomi-
ju koju ne poznaju prapovijesna drustva (Costin
2005). S druge strane etnoarheoloska istrazivanja
ipak nam daju neka nova saznanja i stavljaju pred
arheologe drugaciji nacin razmisljanja o materijal-
nom svijetu, te pruzaju mogucnost provjere vri-
jednosti nasih informacija (Tite 1999). Medutim, u
arheoloskom okruzenju vrlo je tesko sakupiti infor-

by the degree of skill, knowledge, experience and
work habits (Costin & Hagstrum 1995).

Based on previous research we can conclude that
standardization reflects intensified production and
manufacturing organization, and that it arises from
the economic and social framework of a commu-
nity, also affecting the homogeneity of the product.
This homogeneity can be explained by the specific
skill set of the artisan making the product, as well
as by the repetition of identical and routine opera-
tions. Some authors however believe routine, not
specialization, decreases the variability of pottery
products (Arnold 1991). This result in the repeti-
tion of identical operations, i.e. routine procedures,
separated from specialization which implies prod-
uct standardization. Most authors agree it is best to
compare two different pottery assemblages for the
measurement of standardization, because they best
express standardization levels (Rice 1981; Costin &
Hagstrum1995; Roux 2003; Blackman et al. 1993).
While conducting standardization tests, metric val-
ues, technology of manufacture and the chemical
composition of clay are taken into account. Stand-
ardization tests are mostly done as part of ethno-
archaeological research (Kvamme et al. 1996; Stark
1991; Arnold 1985; Roux 2003) which helps in the
interpretation of archaeological theses, but on the
other hand information not obtainable from ar-
chaeological setting can also be very useful. This
includes most metric measurements (vessel height,
maximum diameter of the vessel, information on
distribution, consumption and production, and ves-
sels produced by one potter or an entire production
series. Some authors warn that ethnographic stud-
ies cannot be wholly projected onto archaeological
research (Costin 2000; Harry 2005). Thus the claim,
resulting from ethnographic research, that speciali-
zation is linked to agricultural marginality (Arnold
1985) can be entirely dismissed, based on archaeo-
logical research (Harry 2005). The link between
craft specialization and a decline in agricultural ac-
tivities has been examined in archaeological setting
on several sites, together with archaeobotanical and
palynological research, as well as settlement pottery
production. The results do not match the aforemen-
tioned claim because economic marginality is a re-
sult of incorporation into capitalist economy which
is not recognized by prehistoric societies (Costin
2005). On the other hand, ethno-archaeological re-
search can give us new insight and present archae-
ologists with a different conception of the material
world, as well as provide with the possibility to veri-
fy the value of our information (Tite 1999). Howev-
er, it is very difficult to gather ethno-archaeological
data in an archaeological setting, and the values of
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macije dobivene etnoarheoloskim istrazivanjima, a
vrijednosti koeficijenta varijacije bit ¢e daleko vece.
Jedan od razloga je i tzv. ,kumulativno zamagljenje“
(cumulative blurring) koje nastaje kada se mjere svi
keramicki proizvodi iz jednog naselja, odnosno po-
sude koje je napravilo vise majstora i iz vise proi-
zvodnih serija (Blackman et al. 1993). Ovaj problem
je uarheologiji dosta uobicajen jer ve¢ina materijala
ne potjece iz jasno zatvorenih cjelina, kao $to je slu-
¢aj s nasim lokalitetom na Damica gradini. Etnoar-
heoloska istrazivanja su pokazala da je koeficijent
varijacije daleko manji ako se uzimaju posude koje
je izradio jedan majstor (Roux 2003).

S obzirom da vecéina materijala s oba obradena lo-
kaliteta potjece iz kulturnih slojeva, pogotovo na
lokalitetu Damica gradina, problem kumulativnog
zamagljenja svakako treba uzeti u obzir.

STANDARDIZACIJA PROIZVODA

Promatrajud¢i keramicki materijal s oba obradena
lokaliteta ve¢ na najnizoj razini vizualne percepcije
uocava se slicnost keramickog inventara, promatra-
na unutar pojedinih tipoloskih oblika (zdjela, lonac,
salica, vr¢). Najjednostavnijom komparacijom iz-
mjerenih varijabli unutar tipoloskih grupa pokazalo
se da se metricki podaci ili poklapaju ili odstupaju u
vrlo malim metrickim vrijednostima. To se u prvom
redu odnosi na metricke podatke promjera otvora i
debljinu stijenki tijela posude. Promjer otvora vrlo
je znacajna varijabla koja je bitna za morfologiju
posude i njeno opredjeljenje unutar pojedinog tipa
i varijante. Debljina stijenki, iako takoder bitna va-
rijabla za samu funkciju posude, puno je nezahval-
nija za usporedivanje medu pojedinim tipovima. S
obzirom da u arheoloskom kontekstu vec¢inu kera-
mickih posuda nalazimo u fragmentima, tako se i
debljina stijenki uglavnom mjeri na razlic¢itim dije-
lovima posude. Nije isto uzimati mjere na vratu po-
sude, tijelu ili pri samom dnu, jer na tim dijelovima
debljina stijenki jako varira, s obzirom na oblikova-
nost same posude. Tako e vrijednosti izmjerene pri
samom dnu posude biti puno vec¢e od onih koje su
uzimane s vrata posude gdje su vrijednosti uglav-
nom najmanje. Prilikom uzimanja mjera za debljinu
stijenki pri obradi nase grade pazilo se da se za po-
jedine tipove uzima mjerenje uvijek s istih dijelova,
najcesce s tijela posude. Medutim, ova mjera sama
za sebe ne moze biti relevantan parametar za us-
poredivanje i odredivanje slicnosti ili razlika medu
pojedinim oblicima, ukoliko se ne sagleda u kom-
binaciji s ostalim varijablama. Promjer otvora vrlo
je bitan za odredivanje oblika posude. Ako je otvor
posude jednak maksimalnom dijametru posude,

the coefficient of variation are much higher. One of
the reasons for this is cumulative blurring which oc-
curs when all pottery products from one settlement
are being measured, i.e. the vessels made by more
than one potter or from a number of different pro-
duction series (Blackman et al. 1993). This problem
is quite common in archaeology as the majority of
finds do not come from a clear undisturbed archae-
ological context, as is the case with the site Damica
gradina. Ethno-archaeological research has shown
the coefficient of variation is far smaller if all the
vessels taken into consideration were made by one
potter (Roux 2003). Since most of the assemblage
from both sites comes from cultural layers, espe-
cially at the Damica gradina, the issue of cumulative
blurring should certainly be taken into account.

PRODUCT STANDARDIZATION

Looking at ceramic material from both sites we can
see that already at the lowest level of visual percep-
tion there is a similarity of ceramic assemblages,
viewed within specific typological forms (bowl, pot,
jug). The simplest comparation of measured vari-
ables within typological groups shows that metrical
data are either identical or differ in very small met-
ric values. This concerns primarily the metric data
of the rim diameter and vessel wall thickness. Rim
diameter is a significant variable important for ves-
sel morphology and its classification within a cer-
tain type and variant. Wall thickness, an important
variable for the function of a vessel, provides rather
unrewarding information for the comparison of in-
dividual types. Since most pottery comes from ar-
chaeological context in the form of potsherds, wall
thickness is usually measured from different parts
of the vessel. Measurements for the neck, body or
base of a vessel differ because wall thickness varies
greatly, depending on the shape of the vessel. Meas-
urements for the base of a vessel are much bigger
than those for the neck, which are usually the small-
est. While taking wall thickness measurements dur-
ing the analysis of our assemblage, great care is
necessary when taking measurements for specific
types from the same vessel parts, mostly the body.
However, this measure alone cannot be a relevant
parameter for comparing and determining the simi-
larities or differences between individual forms, un-
less examined in combination with other variables.
Rim diameter is very important for determining the
shape of a vessel. If the rim diameter is equal to the
maximum diameter of a vessel, it is classified as an
unrestricted rim; bowls belong to this category. If
the rim diameter is smaller than the maximum di-
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onda se on karakterizira kao neogranicen otvor, a
ovoj kategoriji pripadale bi najve¢im dijelom zdje-
le. Ako je otvor manji od maksimalnog dijametra
posude, onda se radi o ograni¢enom otvoru, koji je
karakteristican za lonce (Rice 1987). S obzirom da
je uzimanje mjere promjera ruba standardizirano i
nije podlozno subjektivnom zakljucivanju, vrlo je
bitan pokazatelj koji mozemo koristiti za usporedi-
vanje sli¢nosti ili razlika medu pojedinim tipovima.

Ujednacenost, odnosno uniformiranost keramickih
posuda navela nas je da napravimo test kojim bismo
izmjerili stupanj standardizacije keramicke produk-
cije, odnosno potvrdili ili osporili njezino postoja-
nje. Za mjerenja smo uzeli one varijable koje nam
najvise govore o kerami¢kom proizvodu, a koje su
nam bile dostupne i broj¢ano relevantne. Osim me-
trickih varijabli u obzir je uzeta i analiza gline i pri-
mjesa koje smo dobili mineralosko-petrografskom
analizom i metodom rendgenske difrakcije.

Standardizacija se opéenito moze izmjeriti na neko-
liko nacina, a jedan od njih je pomocu koeficijenta
varijacije (CV — coefficient of variation) koji se kori-
sti za mjerenje skupova podataka u smislu njihove
disperzije. Prilikom izra¢una koeficijenta varijacije
potrebno je standardnu devijaciju odredene grupe
podataka podijeliti sa srednjom vrijednosti, a racun
se izrazava u postotcima. Srednja vrijednost odre-
denog skupa podataka je aritmetic¢ka sredina koja
predstavlja centar distribucije. Ona ukljucuje sve
vrijednosti/mjerenja unutar pojedine grupe poda-
taka, pa nastaje problem ako su podaci siroko ras-
prseni, odnosno ako imamo ekstremno niske ili vi-
soke rezultate za pojedina mjerenja. U tom slucaju
srednja vrijednost nece biti odraz tipicne vrijedno-
sti za tu grupu podataka. Za korekciju ovih razlika
sluzi nam standardna devijacija koja ima veliku ulo-
gu umnogim statistickim testovima jer je to najvaz-
nija mjera disperzije podataka oko srednje vrijed-
nosti. Standardna devijacija danas se uobi¢ajeno
izracunava pomocu raznih statistickih programa, a
u ovom radu koristen je program SPSS. Koeficijent
varijacije u arheologiji, kao §to smo ve¢ spomenuli,
koristi se za izrac¢unavanje standardizacije odrede-
nih proizvoda. U pravilu $to je veca srednja vrijed-
nost, veca je i standardna devijacija, a to bi se moglo
protumaciti da je i produkcija bila manje standardi-
zirana. Da bi se izbjegao ovaj problem, koristi se
koeficijent  varijacije  Cija  formula  glasi

v =2.100% (Shennan 2001: 41-47).
X

Kod mjerenja koeficijenta varijacije iz mjerenja su
izuzete ekstremne vrijednosti (najnize i najvise) i to
najvise 3 mjerenja po pojedinom tipu. Ovakav pri-

ameter of a vessel, it is classified as a restricted rim,
which is characteristic of pots (Rice 1987). Since
measuring rim diameter is a standardized process
not susceptible to subjective conclusion, it is an im-
portant indicator useful for comparing similarities
and differences between various pottery types.

Equalization, i.e. the uniformity of pottery vessels
led us to conduct a test in order to measure the
level of standardization of pottery production, and
to confirm or dispute its existence. While measur-
ing, we took into account those variables which tell
us most about a pottery product, and which were
available and numerically relevant. Apart from
metric variables, we considered the analysis of clay
composition and tempering material obtained from
mineralogical-petrographic analysis and X-ray Dif-
fraction method.

Standardization levels can be generally measured in
several ways, one of which is to utilize the coeffi-
cient of variation (CV), usually used in analyses of
sets of data in terms of their dispersion. When cal-
culating the coefficient of variation, it is necessary
to divide the standard deviation of a particular set
of data with the mean value, and the calculus is ex-
pressed as a percentage. The mean value of a par-
ticular data set is the arithmetic mean representing
the center of distribution. It includes all values/
measurements within the data set, so a problem oc-
curs if the data are widely dispersed, i.e. if we have
extremely low or high scores for certain measure-
ments. In that case, the mean value will not repre-
sent the typical value for this data set. To correct
these differences we use standard deviation which
plays an important role in many statistical tests be-
cause it is the most relevant measure of data disper-
sion around the mean value. Standard deviation is
usually calculated using a variety of statistical pro-
grams, and in our work we used the program SPSS.
As mentioned before, the coefficient of variation is
used in archaeology to calculate the standardization
level of specific products. As a rule, the higher the
mean value, the higher the standard deviation;
which can be interpreted as the production being
less standardized. To avoid this problem the coeffi-
cient of variation expressed in the formula

CrV = i100% needs to be used (Shennan 2001:
x 41-47).
While computing the coefficient of variation, ex-
treme values (lowest and highest) were exempt
from the process - 3 measurements to a particular
type at the most. This approach is not unusual and it
is mostly applied for two reasons. The first reason is
to distinguish utilitarian objects from the exclusive
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stup nije neuobicajen i uglavnom se primjenjuje i to
iz dva razloga. Prvi razlog je $to moramo razluci-
ti utilitarne predmete od onih ekskluzivnih koji su
radeni u posebne svrhe i koji odstupaju i oblikom i
ukrasom od ostalog materijala. Drugi razlog je da
se smanji subjektivnost i eventualne greske koje su
napravljene prilikom tipoloske klasifikacije, poseb-
no kada je rije¢ o veli¢ini posude (Blackman et al.
1993). Ono $to je nama danas jedan tip posude, ni-
kako ne mora znaciti da se to slaze s poimanjem te
iste posude kod keramicara koji su tu posudu radili.

Mjerenja s ekstremnim vrijednostima koja nisu is-
kljucena iz statisticke obrade, radi navedenih razlo-
ga, daju nam krive i nevjerodostojne podatke. Isto
tako je bitno da se prilikom mjerenja i usporedbe
uzimaju podaci iz iste tipoloske grupe, upravo radi
odstupanja metrickih vrijednosti. Ilustracija ovog
problema i podataka koji prikazuju veliki postotak
CV prikazana je na Tablici 3. Ako pogledamo po-
stotak CV polumjera otvora za tip zdjele A 1 vidjet
¢emo da on na Ervenici iznosi 35,89%, a na Damica
gradini ¢ak 43,75%. Kada bi smo gledali samo ove
rezultate mogli bismo zakljuciti da ovaj tip zdjele ne
pokazuje stupanj standardizacije. Tip A 1 podijeljen
je na nekoliko varijanti, upravo na osnovi visine,
debljine stijenke i polumjera otvora, pa je nerealno
ocekivati stupanj standardizacije mjeren na osno-
vi svih varijanti ovog tipa zdjele. Medutim kada se
metricke vrijednosti usmjere na iste oblike unutar
tipoloske klasifikacije, postotak CV se znatno sma-
njuje i ukazuje na odredeni stupanj standardizacije.
Iako postoje odredeni testovi koji ukljuc¢uju metric-
ke parametre na cjelokupnom uzorku, bez stvaranja
tipoloskih grupa, oni su rijetki i zahtijevaju veci broj
statistickih testiranja (Hirshman et al. 2010)

REZULTATI TESTIRANJA KOEFICIJENTA
VARIJACIJE NA MATERIJALU S ERVENICE 1
DAMICA GRADINE

Za testiranje stupnja standardizacije na materijalu
s oba nasa lokaliteta uzeli smo kao relevantne mje-
re polumjer otvora i debljinu stijenki tijela posude.
Kod pojedinih tipova gdje je bilo malo ili nimalo re-
levantnih parametara usporedbe i mjerenja nisu iz-
vréena. Jedino je kod uzimanja metrickih podataka
za $alice kori$tena visina posude i $irina rucke, jer
su se ovi podaci mogli iskoristiti i usporediti.

Ve¢ prilikom obrade materijala uocena je velika slic-
nost unutar zdjela tipa A 4. Ovaj tip podijeljen je na
5 varijanti, s tim da varijante A 4a, A 4b i A 4c po-
kazuju minimalna morfoloska odstupanja (Tipolos-
ka tabla 1). Koeficijent varijacije na ovim zdjelama
iznimno je nizak i pokazuje najveci stupanj standar-

ones which were made for special purposes, and
which deviate in shape and decoration from the rest
of the material. The second reason is to lower sub-
jectivity and possible errors made during the typo-
logical classification, especially in the case of vessel
size (Blackman et al. 1993). What we consider today
to be one vessel type does not mean the potters who
made the vessel had the same understanding of it.

Measurements with extreme values not excluded
from statistical analysis, for aforementioned rea-
sons, give us erroneous and unreliable data. It is
also important to use data from equivalent typolog-
ical groups when taking measurements and mak-
ing comparisons, precisely because of the metric
value deviations. Table 3 illustrates this problem
and shows data exhibiting great CV percentage. If
we look at the CV percentage for the rim radius of
bowls type A 1 we can see it amounts to just 35,89%
at Ervenica, while at Damica gradina it adds up to
43,75%. 1f looked at these results solely, we would
conclude this bowl type exhibits no level of stand-
ardization. Type A 1 is divided into several variants,
based on height, wall thickness and rim radius; thus
it would be unrealistic to expect standardization
levels measured on the basis of all varieties of this
bowl type. However, when metric values are consid-
ered for the same forms within a typological clas-
sification, the CV percentage is greatly lower and it
exhibits a degree of standardization. Although there
are certain tests which include metric parameters
of the entire sample, without forming typological
groups, they are rare and demand a greater number
of statistical tests done (Hirshman et al. 2010).

RESULTS OF THE COEFFICIENT OF
VARIATION TESTS DONE ON THE
ASSEMBLAGES FROM ERVENICA AND
DAMICA GRADINA

To test the level of standardization on the assem-
blages from our investigated sites, we took rim
radius and body wall thickness as relevant meas-
urements. Measuring was not carried out on the
individual types that contained few or no relevant
parameters for comparison. The only difference in
data collecting was for cups where the metric data
used were vessel height and handle width, because
these details were useful for comparisons.

The similarity within the bowls type a 4 has been
noticed during assemblage processing. This type
has been subdivided into 5 variants, with A 4a, A 4b
and A 4c showing slight morphological differences
(Typology Plate 1). The coefficient of variation on
these bowls is extremely low, and it shows the great-
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Tipoloska tabla 1. Tipologija keramickog materijala s lokaliteta M. Gupca 14 na Ervenici u Vinkovcima (MG 14) i Damica gradina u

Starim Mikanovcima (M/S). TipoviA 1-A6

Typology Plate 1: Pottery typology from sites M. Gupca 14 on Ervenica in Vinkovci (MG 14) and Damica gradina in Stari Mikanovci

(M/S). Types A 1-A6.

Usporedba koeficijenta varijacije za polumjer otvora s
oba lokaliteta
TIP Lokalitet n m SD CcVv
MG 14 14 12,02 1,52 12,64%
A 4a DG 14 11,34 1,35 11,90%
MG 14 3 15,50 1,80 11,61%
A 4b DG 3 13,46 1,70 12,63%
MG 14 6 14,26 1,66 11,64%
Ad4c DG 28 13,09 1,67 12,75%

* n = broj ulomaka; m = srednja vrijednost; SD = standardna devijacija;

CV = koeficijent varijacije.

Tablica 1: Koeficijent varijacije za polumjer otvora na zdjelama tipa A 4a-c

Table 1: Coefficient of variation for the rim radius of bowls type A 4a-c

dizacije. On se za polumjer otvora na oba lokaliteta
krece izmedu 11,61-12,75% , a za debljinu stijenki
od 10,84-13,79% (1ablica 1,2).

Cak su i ekstremne vrijednosti ovih tipova minimal-
ne, za razliku od tipa A 2. Kada ih i zajedno sazme-
mo, metricki podaci tipova A 4a-c pokazuju najma-

est level of standardization. For rim radius it var-
ies between 11,61 — 12,75% for both sites, and for
wall thickness 10,84-13,79% (Table 1,2). Even the
extreme values for these types are minimal, as op-
posed to type A 2. When summed up, the metric
data for types A 4a-c show minimum CV values of
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Usporedba koeficijenta varijacije za debljinu stijenki
tijela s oba lokaliteta

TIP Lokalitet n m SD CcV
MG 14 36 7,00 0,91 13,00%
Ada DG 28 6,82 0,92 13,48%
MG 14 7 6,80 0,75 11,03%
A 4b DG 9 7,25 1,00 13,79%
MG 14 22 7,19 0,78 10,84%
Adc DG 90 7,06 0,86 12,18%

Tablica 2: Koeficijent varijacije za debljinu stijenki na zdjelama tipa A 4a-c
Table 2: Coefficient of variation for wall thickness of bowls type A 4a-c

M. Gupca 14 - Ervenica Dami¢a gradina - Stari Mikanovci
TIP n m SD cv TIP n m SD cv
A1-PO 8 9,36 3,36 | 3589% |A1-PO| 21 9,69 | 424 | 43,75%
A1-DS| 22 8,40 26 | 30,95% |A1-DS| 51 8,63 2,8 | 32,44%
A4-PO| 27 1297 | 2,21 | 17,03% JA4-PO| 49 12,46 | 1,97 | 15,81%
A4-DS| 66 6,99 0,90 | 12,87% | A4-DS| 137 6,96 | 0,99 | 14,22%
B1-PO| 29 8,22 2,66 | 32,36% |B1-PO| 91 9,39 | 317 | 33,75%
B1-DS| 63 7,41 1,27 | 17,13% |B1-DS | 165 8,07 1,64 | 20,32%

Tablica 3: Vrijednosti koeficijenta varijacije za grupna metricka mjerenja na pojedinim tipovima

Table 3: Coefficient of variation values for group metric measurements of individual types

nje vrijednosti CV od 17,03% za polumjer otvora i
12,87% za debljinu stijenke tijela (Tablica 3).

Za razliku od tipa A 4, tip A 2 ne pokazuje izraziti
stupanj standardizacije. CV za polumjer otvora na
Damica gradini iznosi 21,42%, a na Ervenici 25,20%
(Tablica 4). Razlog tome jest Cinjenica $to on dosta
varira visinom i polumjerom otvora. Male varijacije
u morfologiji zdjela tipa A 4 govore nam da se ovaj
tip posude najvise koristio u utilitarne svrhe, dok se
tip A 2 ocito izradivao i za neke posebne namjene
pa u tom smislu i morfologija posude dosta varira.
Visok stupanj standardizacije uocen na zdjelama,
posebno na tipu A 4 i nije toliko iznenadujuéi po-
gotovo kada pogledamo da zdjele i kvantitativno
¢ine najbrojniji oblik na oba lokaliteta. Tip A 4 naj-
zastupljeniji je tip zdjele na oba nasa lokaliteta, na
Ervenici ¢ini 40,32%, a na Damica gradini 28,81%
od ukupnog broja zdjela. Razlog veceg stupnja stan-
dardizacije na ovom tipu zdjela mozda je u njihovoj
intenzivnijoj upotrebi u svakodnevnom zivotu, $to
bi znacilo brze trosenje, deformaciju i lomljenje,
a time i ucestaliju proizvodnju i vece iskustvo pri
izradi. Tragovi popravaka na keramickim posuda-
ma, koji ukljucuju perforacije s obje strane loma
najprisutnije su upravo na zdjelama tipa A 4, te na

17,03% for the rim radius and 12,87% for wall thick-
ness of the body (Table 3).

As opposed to type A 4, type A 2 does not exhibit
a significant standardization level. CV for the rim
radius at Damica gradina is 21,42% and 25,20% at
Ervenica (Table 4). The reason for this is that it var-
ies greatly in height and rim radius. Small variations
in the morphology of the bowl type A 4 tell us that
this type of vessel was mostly used for utilitarian
purposes, while type A 2 served for special func-
tions and that is why the morphological attributes
of the vessel vary greatly. The high level of stand-
ardization of bowls type A 4 is not that surprising,
especially when we notice that bowls quantitatively
make up the majority of pottery forms from both
sites. The bowl type A 4 is the most abundant bowl
type on both sites, at Ervenica it makes up 40,32%
and at Damica gradina 28,81% of the total number
of bowls The reason for greater level of standardiza-
tion noticeable on this type of bowls shows that they
were being used more intensively and frequently in
everyday life, which led to its faster wearing out,
deformation and breaking, and consequently to
its greater production and richer experience in its
making. Signs of repair on ceramic vessels, which
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Tipoloska tabla 2. Tipologija keramickog materijala s lokaliteta M. Gupca 14 na Ervenici u Vinkovcima (MG 14) i Damica gradina u

Starim Mikanovcima (M/S). TipoviA 7-B 2i D.

Typology Plate 2: Pottery typology from sites M. Gupca 14 on Ervenica in Vinkovei (MG 14) and Damica gradina in Stari Mikanovci

(M/S). Types A 7- B 2 and D.

tipu A 3a, $to bi bila dodatna potvrda intenzivnijeg
kori$tenja i trosenja navedenih tipova.

Veca koli¢ina izradenih proizvoda podrazumijeva i
stjecanje veceg iskustva u njihovoj izradi, odnosno
jednu vrstu rutinske izrade. Na mogucu potvrdu
ove teze upucuju i rezultati nekih etnoarheoloskih
istrazivanja (Eerkens & Bettinger 2001). Kada po-
gledamo ukrase na pojedinim oblicima, takoder se
uocava obrazac po kojem odredeni tip posude, u
nasem slucaju zdjele, koristi iste motive. Ti motivi
se mogu pratiti na zdjelama s oba lokaliteta.

Dosta velik CV uocen je na loncima, posebno na
tipu B 1a (Tipoloska tabla 2) gdje za polumjer otvo-
ra on iznosi 26,80% i 24,38%. Ve¢i CV takoder je
uocen na loncima tipa B 3b (Tipoloska tabla 3), a
on iznosi 21,65% i 17,58% (Tablica 4). Nesto manja
varijabilnost prisutna je na manjim loncima tipa B
1b gdje CV za polumjer otvora iznosi 17,28% na
Damica gradini i 11,13% na Ervenici. Manji CV na
Ervenici mozda je jednostavno posljedica manjeg
broja uzoraka. Veliki CV na loncima upudivao bi
na njihovu manje intenzivnu proizvodnju, a moz-
da je razlog tome i veli¢ina posude gdje se greska
pri obradi linearno povecava s veli¢inom posu-

include perforations on both sides are mostly
present on type A 4 bowls, and on type A 3a, which
would be additional confirmation of intensive usage
and wearing of those types.

A greater amount of manufactured products meant
gaining greater experience in the making process,
i.e. a kind of routine making. The results of some
ethno-archaeological research point to a possible
confirmation of this thesis as well (Eerkens & Bet-
tinger 2001). When we look at the decoration on
certain forms, a pattern emerges where identical
vessel types, in our case bowls, use identical motifs.
These motifs can be found on both sites that were
investigated.

A high CV has been noticed on pots, especially on
the type B 1la (Typology Plate 2) where the rim ra-
dius has a CV of 26,80% and 24,38%. A higher CV
was also noticed on pot type B 3b (Typology Plate
3), and it amounts to 21,65% and 17,58% (1able 4).
A somewhat lower variability is present on smaller
pots of the B 1b type where the CV for rim radius is
17,28% at Damica gradina and 11,13% at Ervenica.
A lower CV at Ervenica could simply be the result
of a smaller sample number. A higher CV for pots
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de (Roux 2003). Ovu bismo potvrdu mozda mogli
imati upravo na loncima tipa B 1a i B 1b jer se radi
o istim funkcionalnim oblicima ¢ije je odvajanje u
razlicite podgrupe unutar istog funkcionalnog tipa
iskljuc¢ivo vezano za visinu posude (tip B 1a je znat-
no veci). Vjerojatno razlog manje uniformnosti kod
lonaca lezi prvenstveno u manjoj proizvodnji $to se
odrazava i na stupanj standardizacije. Upravo u tom
kontekstu treba i gledati povecéanje greske pri izradi
koja je vezana za veli¢inu posude.

Vrlo mali CV na $alicama s Ervenice od 8,04% za
polumjer otvora i 4,57% za visinu posude moze se
protumaciti kao odraz malog broja uzoraka, iako
$alice pokazuju dosta visok stupanj standardizaci-
je premda nisu zastupljene u znacajnijem postotku
(Tablica 4). Kako se radi o vrlo malom broju obra-
denih ulomaka, nismo skloni na ovom primjeru
opovrgavati tezu da masovnija i intenzivnija pro-

may indicate less intense production, the reason
for which could be found in the vessel size, where
a mistake in shaping enhances linearly with the size
of the vessel (Roux 2003). We might have a confir-
mation of this precisely on the pots type B 1a and B
1b because they are the same functional class whose
classification into different subgroups within the
same functional type was entirely related to vessel
height (type B 1a is significantly higher). The reason
for less uniformity among pots probably lies prima-
rily in lower production, which reflects the level of
standardization. It is in this context we should look
at the increase of manufacture mistakes that are re-
lated to the size of the vessel.

A quite low CV for the cups from Ervenica of 8,04%
for the rim radius and 4,57% for vessel height can be
explained as reflecting a small sample number, even
though the cups exhibit a high degree of standardi-

Dami¢a gradina - Stari Mikanovci M. Gupca 14 - Ervenica
TIP n m SD CV TIP n m SD CV

A1a-PO 7 10,02 1,73 17,26% - - - - -

A1a-PD 7 8,18 1,26 15,40% - - - - -
A1a-DS 9 13,11 2,75 20,97% | A1a-DS 5 12,10 1,91 15,70%

Ala-V 5 5,58 0,64 11,46% - - - - -
A1d - PO 7 13,72 2,71 19,75% | A1d - PO 4 11,87 1,43 12,04%
A1d - DS 18 8,08 1,18 14,60% | A1d - DS 8 8,13 1,38 16,97%
A2-PO 30 9,10 1,95 21,42% | A2-PO 6 8,57 2,16 25,20%
A2-DS 88 6,42 1,07 16,66% | A2 -DS 27 6,85 1,18 17,22%
A3a-PO 33 13,62 1,98 14,53% | A3a-PO 10 12,60 2,22 17,61%
A 3a-DS 78 7,92 0,99 12,50% | A 3a-DS 25 7,32 0,98 13,38%
A 4a PO 14 11,34 1,35 11,90% | A4a PO 14 12,02 1,52 12,64%
Ada - DS 28 6,82 0,92 13,48% | Ad4a-DS 36 7,00 0,91 13,00%
A 4b PO 3 13,46 1,70 12,63% | A4b PO 3 15,5 1,8 11,61%
Adb - DS 9 7,25 1,00 13,79% | A4b - DS 7 6,80 0,75 11,03%
Adc PO 28 13,09 1,67 12,75% | A4c PO 6 14,26 1,66 11,64%
Adc - DS 90 7,06 0,86 12,18% | A4c - DS 22 7,19 0,78 10,84%
A5-PO 24 6,14 1,40 22,80% | A5-PO 8 5,57 0,79 14,18%
A5-DS 75 6,40 1,06 16,56% | A5-DS 22 6,34 0,89 14,03%
B 1a - PO 49 10,74 2,88 26,80% ] B 1a - PO 13 9,31 2,27 24,38%
B 1a - DS 87 8,86 1,35 15,23% | B 1a - DS 23 7,33 1,03 14,05%
B 1b - PO 32 7,23 1,25 17,28% | B 1b - PO 4 5,75 0,64 11,13%
B 1b - DS 56 6,85 1,23 17,95% | B 1b - DS 8 6,54 0,87 13,30%
B 3b - PO 11 6,51 1,41 21,65% | B 3b - PO 7 7,28 1,28 17,58%
B 3b - DS 15 8,37 1,40 16,72% | B 3b - DS 7 9,32 2,53 27,14%
C-PO 3 3,83 0,47 12,27% C-PO 4 4,10 0,33 8,04%
C -DS 22 5,96 0,81 13,59% C -DS 9 5,21 0,62 11,90%

C -SR 12 2,94 0,34 11,56% - - - - -
Cc-V 4 8,09 0,37 4,57%

* n = broj ulomaka; m = srednja vrijednost; SD = standardna devijacija; CV = koeficijent
varijacije. Metricki parametri: PO = polumjer otvora (cm); PD = polumjer dna (cm); DS debljina
stijenke tijela (mm); V = visina (cm); SR = Sirina rucke (mm)

Tablica 4: Vrijednosti koeficijenta varijacije za metricka mjerenja na pojedinim tipovima i varijantama.

Table 4: Coefficient of variation values for metric measurements of individual types and variants
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dukcija utjece na stupanj standardizacije, jer ostala
mjerenja evidentno ne idu tome u prilog.

Vrlo je zanimljivo pogledati grafove koji prikazuju
medusobne odnose CV za oba lokaliteta na svim
obradenim tipovima. Na Grafu 1 ve¢ na prvi pogled
uocavamo istu putanju CV prisutnu na oba lokali-
teta. Vrijednosti koje se najvise poklapaju prisutne
su na ve¢ spomenutim zdjelama tipa A 4. Ostale vri-
jednosti mogu se linearno pratiti na oba keramicka
asortimana $to nam definitivno potvrduje ¢injenicu
o odredenom stupnju standardizacije keramickih
proizvoda. Naime, linearna putanja CV Ccije se vri-
jednosti jednako smanjuju ili rastu na oba lokaliteta
sigurno daje potvrdu standardizacije koja je ovisi-
la o intenzitetu proizvodnje odredenih keramickih
oblika, a koji su gotovo u jednakoj mjeri zastupljeni
na Ervenici i na Damica gradini. Sli¢na je situacija i
na Grafu 2 gdje su prikazane vrijednosti za debljinu
stijenke, ali s odstupanjima na tipu A 1a i B 3b. Ra-
zlog tomu moze biti u premalom broju uzoraka, ali
vjerojatnije se radi o uzimanju mjera na razlicitim
dijelovima posude. Naime, tip B 3b spada u najvise
posude pa je i njegova fragmentiranost najveca, a
debljina stijenke dosta varira s obzirom na veli¢inu
i morfologiju same posude. Uzimanje mjere deblji-
ne stijenki na tijelu posude podrazumijeva vrlo §i-
rok pojam mjesta gdje su te mjere uzimane, pa ih u
ovom slu¢aju moramo promatrati s odredenom do-
zom rezerve. Kod tipa A 1a situacija je obratna jer se
radi o najnizim posudama u keramickom asortima-
nu. Medutim, kod ovog tipa stijenke dosta variraju
u debljini pa se moze redi da je ovaj oblik standardi-
ziran u smislu veli¢ine, odnosno polumjera otvora,
ali ne i debljine posude.

zation despite being underrepresented in percent-
age numbers (Table 4). Since the number of exam-
ined potsherds is very small, we are not inclined to
refute the thesis about intensified mass production
affecting the level of standardization, because other
measurements do not support this.

It is interesting to look at the graphs representing
relations between CV from both sites for all proc-
essed types. What is immediately obvious from
Graph 1 is the identical CV trajectory for both sites.
The values overlapping the most are present in the
already mentioned bowls type A4. Other values can
be linearly followed on both ceramic assemblages
which gives us a definite confirmation of a certain
level of standardization of pottery products. Spe-
cifically, a linear trajectory of the CV, where val-
ues are equally decreasing or increasing on both
sites, gives certain confirmation of standardiza-
tion that depended on the intensity of production
of certain pottery forms, present in almost equal
measure at Ervenica and Damica gradina. A similar
situation appears on Graph 2 where the values for
wall thickness show deviations on types A la and
B 3b. The reason for this can be the small sample
number, but it is more likely the dissimilarity be-
tween measurements taken from different vessel
parts. Namely, type B 3b belongs to the highest ves-
sels so its fragmentation levels are the biggest, and
wall thickness varies significantly depending on the
size and morphology of the vessel. Taking measures
for wall thickness from the body of the vessel im-
plies a broad notion of the place of measurement,
so in this case these measures must be taken with
great care. In the case of type A la the situation is
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Graf 1: Vrijednosti koeficijenta varijacije za polumjer otvora na izmjerenim tipovima s lokaliteta Ervenica i Damica gradina

Graph I: Coefficient of variation values for rim radius of examined types from the sites Eyvenica and Damica gradina
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Vrijednosti koeficijenta varijacije (CV) za debljinu stijenke
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Graf 2: Vrijednosti koeficijenta varijacije za debljinu stijenki na izmjerenim tipovima s

lokaliteta Ervenica i Damica gradina

Graph 2: Coefficient of variation values for wall thickness of examined types from the sites Ervenica and Damica gradina

Vrijednosti koje smo dobili mjerenjima CV s oba
nasa lokaliteta definitivno ukazuju na odredeni
stupanj standardizacije keramickog materijala. Ovi
se postotci ne mogu mjeriti s onima koja se dobiju
etnoarheoloskim istrazivanjima gdje se vrijednosti
kre¢u do 5%. Neka istrazivanja koja smatraju da ko-
eficijent varijacije treba biti standardna statisticka
tehnika pokusala su donijeti osnovne vrijednosti za
minimalni i maksimalni koeficijent varijacije prili-
kom utvrdivanja standardizacije keramickog mate-
rijala. Tako vrijednost od 1,7% predstavlja minimal-
nu koli¢inu varijabilnosti, odnosno najveci stupanj
standardizacije koji je ostvariv kroz ru¢no izradene
keramicke artefakte. To je ujedno granica ljudske
sposobnosti da percipira razlike u velic¢ini. Vrijed-
nost koeficijenta varijacije od 57,7% predstavljala bi
potpuno nestandardiziran keramicki materijal. Ova
vrijednost ujedno moze predstavljati i gresku koja
je napravljena od strane onoga koji stvara tipoloske
grupe, svrstavajuci razlicite tipove u istu tipolosku
klasu (Eerkens & Bettinger 2001).

Postupak mjerenja i utvrdivanje standardizacije
keramicke proizvodnje na vinc¢anskoj keramici na-
pravljen je na lokalitetima Vinc¢a i Motel Slatina gdje
je takoder utvrden stupanj standardizacije (Vukovi¢
2011). Dobivene vrijednosti koeficijenta varijacije
upucuju na visok nivo standardizacije koji je kao i u
nasem slucaju posebno vidljiv na zdjelama. Za razli-
ku od naseg materijala gdje je veéi stupanj standar-
dizacije uocen na bikoni¢nim zdjelama, na vinc¢an-
skom materijalu on je najvise prisutan na zdjelama s
uvucenim obodom. Standardizacija na vin¢anskim
zdjelama argumentirana je jednom vrlo prihvatlji-
vom teorijom koja ukljucuje upotrebu tih zdjela,

reversed as these are the shortest vessels from the
ceramic assemblage. However, wall thickness varies
greatly in this type, so we may say this vessel form is
standardized in terms of size, i.e. rim radius, but not
in wall thickness.

The values obtained with CV measuring for both
sites definitely show a certain level of standardiza-
tion of the ceramic assemblage. These percentages
cannot be compared with those obtained in ethno-
archaeological researches where the values are up
to 5%. Some studies, which hold the coefficient of
variation should be the standard statistical tech-
nique, attempted to find the basic values for the
minimum and maximum coefficient of variation for
determining the standardization of ceramic assem-
blage. The value of 1,7% represents the minimum
amount of variability, i.e. the highest level of stand-
ardization possible for handmade ceramic artifacts.
It also represents the limits of human ability to per-
ceive differences in size. The value of the coefficient
of variation of 57,7% stands for entirely not stand-
ardized material. It could also mean a mistake done
on the part of the author of the typological group
when classifying different types into the same group
(Eerkens & Bettinger 2001).

The process of measuring and determining the
standardization of pottery production was done on
Vinca pottery from the sites Vin¢a and Motel Sla-
tina, where a level of standardization has also been
established (Vukovi¢ 2011). The coefficient of vari-
ation values obtained there point to a high level of
standardization clearly evident on bowls, as is the
case on our sites. Unlike our assemblages where a
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izmedu ostalog, u okviru mjernog sustava odnosno
njihovu funkciju kao mjerica za potrebe trgovine.

Promatrajudi tehnoloski segment, prilikom pripre-
me glinene smjese za izradu posude gotovo je jed-
naka paznja posvecena posudama za svakodnevnu
upotrebu i onima koje su sluzile za neku drugu
svrhu. Svi keramicki ulomci pokazuju izrazito fino-
zrnatu teksturu glinene smjese. To nam pokazuje
mineralosko-petrografska i XRD analiza keramic-
kog materijala s oba nasa lokaliteta." Sva keramika
je pecena redukcijski na visokim temperaturama,
$to joj daje dodatnu tvrdocu i otpornost na sve vrste
deformacija i lomova. To ¢e ujedno utjecatii na pro-
ces stratifikacije keramickih ulomaka koji ukljucuje
ocuvanost ulomka, te fizicke i kemijske promjene
na keramici tijekom dugotrajnog odlaganja u zemlji.
Prema navedenim analizama moze se zakljuditi da
se keramicka produkcija odvijala lokalno na razini
oba naselja, jer se glina vadila iz neposredne okoli-
ce. Sastav glinene smjese dosta je ujednacen, dok je
mala razlika primijecena u kolic¢ini dodavanja groga
u posude koje spadaju u funkcionalnu grupu lonaca.
Ovaj podatak za sada bi ipak trebalo uzeti s dozom
opreza, jer bi za definitivhu potvrdu ove teze trebalo
analizirati ve¢u koli¢inu keramickih ulomaka.

ZAKLJUCAK

Zakljucak koji mozemo iznijeti na osnovi prikazanih
mjerenja daje naslutiti odredeni stupanj standardi-
zacije keramickih posuda, posebno kada je rije¢ o
zdjelama. Razlog tome je $to su zdjele najmasovnija
keramicka kategorija, pa je njihova proizvodnja s
vremenom dosegla i jedan stupanj vjestine koji je
vezan uz iskustvo. Model organizacijske proizvod-
nje u vucedolskom drustvu stoga je sigurno morao
postojati, a on se jos uvijek odvijao u okviru doma-
¢instava, ali s masovnijom keramickom proizvod-
njom. Jo$ uvijek ne mozemo govoriti o radioni¢kim
sredi$tima, ali je sigurno da se odredeni broj ljudi
izdvaja po svojim vjestinama i sudjeluje u kera-
mickoj proizvodnji. Ova vrsta specijalizacije, dakle
nije na nekoj profesionalnoj razini u smislu stalnog
radnog mjesta. Na osnovi nasih mjerenja mozemo
zakljuciti da se radi o nekoliko keramicara koji su
proizvodili keramicke posude unutar naselja. To
mozemo vidjeti po postotku CV koji dosta varira,
te je vjerojatno da je svaki od njih unio svoje meha-
nicke atribute prilikom izrade posude. Cak i izdva-

! Analize su napravili dr. sc. Marta Mileusni¢ i student Kristijan

Bakari¢ na Zavodu za mineralogiju, petrologiju i mineralne si-
rovine Rudarsko-geolosko-naftnog fakulteta u Zagrebu,

higher standardization level has been noticed on bi-
conical bowls, in Vinca pottery it is mostly present
on bowls with an upturned rim. The standardization
of Vin¢a bowls has been supported with the con-
vincing theory of the bowls being used as, among
other things, measuring vessels for trade purposes.

Taking a look at the technological aspect now,
during the preparation of the clay mixture for ves-
sel fabrication equal care was given to vessels for
everyday use and vessels for some other purpose.
All potsherds exhibit a fine-grained texture of the
clay mixture. Mineralogical-petrographic analyses
and X-Ray difraction method of the ceramic as-
semblages from both sites show this.! All pottery
was produced with reduction firing at high tem-
perature, giving it additional solidity and durability
against distortion and fracture. This also affects the
stratification process of potsherds which includes
fragment preservation and physical and chemical
changes on pottery after being deposited in soil for
a long period of time. Based on these analyses we
can conclude pottery production took place on a lo-
cal level in both settlements, as clay was extracted
from the immediate vicinity. The composition of the
clay mixture is quite uniform, a small difference ob-
served only in the amount of grog added to the ves-
sels belonging to the functional group of pots. This
thesis is not definitive however, as a greater number
of potsherds is needed for absolute confirmation.

CONCLUSION

The conclusion that can be made on the basis of
the presented observations suggests a certain lev-
el of standardization of ceramic vessels, especially
when it comes to bowls. The reason for this is that
bowls are the most abundant type, so their produc-
tion eventually reached a level of skill closely tied
to experience. A model of organized ceramic pro-
duction in Vucedol society therefore must have
existed, and it occurred within the household but
as part of mass pottery production. We still cannot
talk of workshop centers, but a certain number of
people are clearly distinguished for their skills and
they take part in pottery production. This type of
specialization is still not on such a professional level
as full-time job. Based on our measurements we can
conclude there were a few potters who made ce-
ramic vessels within the settlement. This is evident

The analyses were done by Marta Mileusni¢, Ph.D., and student
Kristijan Bakari¢ from the Institute of Mineralogy, Petrology
and Mineral Resources of the Faculty of Mining, Geology and
Petroleum Engineering in Zagreb.
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M. Gupca 14 - Ervenica - jama SJ 47/48
TIP n SD 9%
Ada - PO 4 13,27 2,2 15,21%
Ada - DS 12 6,81 0.89 | 13,06%
A4-PO 6 13,85 1,92 13,86%
A4 -DS 17 6,84 0,86 | 11,11%

* metricki parametri: PO = polumjer otvora (cm); DS debljina

stijenke tijela (mm)

Iablica 5: Koeficijent varijacije na zdjelama tipa A 4 iz jame S] 47/48

Table 5: Coefficient of variation on bowls type A 4a type A 4 bowls from the pit SU 47/48

janjem i mjerenjem iz jedne zatvorene cjeline (jama
SJ 47/48) nismo dobili znacajnije razlike u postotku
CV (Tablica 5). U pravilu veci postotak koeficijenta
varijacije upucivao bi na veci broj majstora koji su
izradivali keramicke posude, dok manji CV upu-
¢uje na jednog majstora. Kako materijal iz jame SJ
47/48 nije podlozan ,kumulativhom zamagljenju” i
ne pokazuje vedi stupanj standardizacije od ostalih
mjerenja, smatramo da i ovaj podatak ide u prilog
tezi o vise keramicara i keramickih jedinica u nase-
lju. Kako unutar vucedolske kulture nije zabiljezena
niti jedna keramicarska pe¢, ocito se pecenje odvi-
jalo na otvorenom ognjistu ili jami. U nasem slucaju
takvu bi ulogu mozda moglo imati ognjiste SJ 39/40
na lokalitetu na Ervenici koje se nalazilo u blizini
otkrivenih kuéa (Crtez I).

Vise keramicara koji izraduju posude moglo je zna-
¢iti specijalizaciju zajednice, a ne pojedinca, kao
$to sugeriraju neka etnoarheoloska i arheoloska
istrazivanja (Stark 1991; Tite 1999). Oni su mogli
biti organizirani u vi$e keramicarskih jedinica koje
su Cinili pojedinci s odredenim znanjem, vjestina-
ma i iskustvom ili ¢ak Clanovi iste obitelji. Kao $to
smo ve¢ naglasili, ta mjesta nisu zahtijevala stalni
radni angazman u smislu svakodnevnog obavljanja
samo keramicarskog posla. Posao se mogao obavlja-
ti i parcijalno u kombinaciji s drugim potrebama u
zajednici. Tako se pecenje posude moglo odvijati u
jednom dijelu dana, dok se ostatak dana mogao po-
svetiti ostalim poslovima (obradi zemlje ili brizi za
stoku). Isto tako posude se sigurno nisu izradivale
na dnevnoj bazi ve¢ ovisno o vremenskim i gospo-
darskim aktivnostima. To znaci da se nisu izradivale
za kis$nih razdoblja i da je proizvodnja sigurno bila
intenzivnija za vrijeme Zetve i ostalih poljodjelskih
aktivnosti. Stoga smo na osnovi uocenog stupnja
standardizacije keramickih proizvoda te ostalih

from the CV percentage which varies greatly, and
it is likely each of them introduced their own me-
chanical attributes to the vessel manufacture proc-
ess. Even by singling out and measuring one closed
unit we have not obtained a significant difference in
the percentage of CV (Table 5). In general, greater
coefficient of variation could mean more potters
making vessels, while lowest CV implies one potter.
As the finds from the pit SU 47/48 are not suscep-
tible to cumulative blurring and they do not exhibit
a higher degree of standardization than in other ex-
aminations, we believe this information is in favor
of the thesis about more potters and ceramic units
in the settlement. As there has been no trace of a
single pottery kiln from Vucedol Culture, the firing
must have been done in an open fireplace or pit. In
our case, the SU 39/40 at the Ervenica site may have
served as an open fireplace discovered near houses
(Illustration 1).

More potters can mean specialization of settlement,
not individuals, as suggested by recent etnoarchae-
ological and archaeological research (Stark 1991;
Titte 1999). They could have been organized into
more ceramic units consisting of individuals with
certain knowledge, skills and experience or even
the members of the same family. As noted before,
these places did not require permanent working
engagement in the sense of everyday work on ce-
ramic production. The work could have been done
partially, in combination with other demands from
the community. Vessel firing could have occurred
during one part of the day, while the rest of the day
could have been devoted to other activities (farm-
ing or livestock care). Vessels were also not being
produced on a daily basis, rather depending on the
weather or economic activities. This means they
were not manufactured during rainy periods and
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analiziranih parametara (tehnologkih, stilskih, eko-
nomskih) predlozili jedan proizvodni model kera-
micke produkcije vucedolskog drustva (Slika 3).
Bilo bi zanimljivo napraviti dodatna mjerenja na
vremenski razli¢itom materijalu (npr. materijal iz
ranijeg A ili B-1 stupnja) kako bi se mogao prati-
ti stupanj standardizacije i specijalizacije, odnosno
organizacije keramicke proizvodnje.

Keramicke posude trebale bi ¢initi okvir za istrazi-
vanje ljudskog ponasanja u proslosti, a ne samo za
odredivanje kronoloskih smjernica. One su nasa
veza s proslim vremenima i predstavljaju jedan tre-
nutak u vremenu. Taj trenutak u sebi nosi odgovore
na klju¢na pitanja o funkcioniranju i organizaciji
drustva, te nas polako uvodi u otkrivanje socijalne
dimenzije ljudskog djelovanja.

that production must have been intensified during
harvest time and other agricultural activities. Based
on the detected level of standardization of pottery
products, and other analyzed parameters (techno-
logical, stylistic, economic), we suggested a produc-
tion model for the pottery production of Vucedol
society (Figure 3). It would be interesting to make
additional observations on assemblages from a dif-
ferent time period (e.g. finds from the earlier A or
B-1 phase) in order to trace the level of standardiza-
tion and specialization, i.e. the organization of pot-
tery production.

Ceramic vessels should constitute the framework
for the research of past human behavior, not just
for determining chronological guidelines. They are
our link to the past and they represent a moment
in time. This moment carries within it answers to
key questions on how society functioned and how it
was organized, and it slowly leads us to discover the
social dimension of human activity.
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Tipoloska tabla 3. Tipologija keramickog materijala s lokaliteta M. Gupca 14 na Ervenici u Vinkovcima (MG 14) i Damica gradina u

Starim Mikanovcima (M/S). TipoviB3, C, E FiG.

Typology Plate 3: Pottery typology from sites M. Gupca 14 on Ervenica in Vinkovci (MG 14) and Damica gradina in Stari Mikanovci

(M/S). Types B 3, C, E, Fand G.
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PROCES PROIZVODNJE

BB s R R e lokalni, dostupan U neposrednoj okolici naselja
PRIMJESA, : P P ! )

uniformiranost glinene smjese na oba lokaliteta ovisno o
KARAKTERISTIKE GLINEME SMJESE geoloskoj podlozi;

ZA OBLIKOVANJE POSUDE 1 vidljive naznake dodavanja razlicite koli¢ine primjesa na
pojedinim funkcionalnim oblicima

v uniformiranost na pojedinim oblicima ukazuje na odredeni
VJESTINE — stupan vjestina koje su vjergjatno posljedica intenzivnije
proizvodnje odredenih oblika

STUPANJ PROIZVODNJE ———— 1 nekoliko keramicara zaduZenih za proizvodnju na razini naselja

INTEMZITET PROIZVODMJE — apart-time» - nepotpuno radno vrijeme

DISTRIBUCIJSKI PROCES

povecana potraznja keramickih posuda za lokalnu upotrebu i
razmjend;
POTRAZN A povecan irj_tenzitet pr_oi_;vodnje_ posebnq vidljiy na z_djel.ama koje
Zine najbrojniju skupinu funkcionalnib oblika;
moguienost vede potraznje tijekom sezonskih poslova (7
moguénost apskrbljivanja manjih naselja u okolici (?)

proizvodnja se odvijala lokalno unutar oba naselja;
CENTRI PROIZVODNJE ———— 1 eventualni putovi distribucije | predmeti razmjene za sada se ne
mogu arheoloski potyrditi

UPORABA PROIZVODA

najvedim dijelom za svakodnevnu uporabu (zdjele, lonci, Salice);
SVRHA PROIZVODA }(}: veta potraznja za zdjelama koje se najvise koriste
pojava predmeta possbne namjens
jednaka ;
ne moZe se arheocloski potvrditi kontrola rada | proizvoda kao u
ODNOS PROIZVODACA | kasnijim organiziranim palitickim drustvima;
POTROSACA V| moguénost narudivanja odredenih keramiékih proizvoda posebne

namjene od strane imucnijin pojedinaca i obitelji — dokazivanje
drustvenog statusa i modi (?)

Slika 2: Izbor varijabli i interpretacija dobivenih podataka u rekonstrukciji procesa specijalizacije i standardizacije
Figure 2: Selection of variables and interpretation of the data obtained in the reconstruction of specialization and standardization proce-

sses
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PROIZVODNI MODEL KERAMICKE PRODUKCIJE
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Slika 3: Proizvodni model keramicke proizvodnje unutar vucedolskog drustva

Figure 3: Production model of the pottery production in Vucedol society
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