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PRILOG POZNAVAN]JU
METALURSKE DJELATNOSTI
LIBURNA

Nasuprot bogatstvu autohtonih metalnih oblika, jako malo
znamo o procesu proizvodnje metalnih predmeta kod Liburna.
Metalurska sredista, radionice i pribor uglavnom su nepoznati.
Kao indicije proizvodnje postoje tek malobrojni primjerci ka-
lupa, ¢ije postojanje ipak otvara raspravu o tehnologiji izrade,
umijecu i dosezima liburnskih izradivaca.

KLJUCNE RIJECT: metalurgija, kalupi, Liburni

Metalurska proizvodnja jedna je od najkompleksni-
jih ljudskih aktivnosti u prapovijesti za koju je bila
potrebna velika koli¢ina tehni¢kog znanja i umijeca.
Uz to ona ukljucuje i odredenu drustvenu strukturu
te stupanj razvoja, poticuéi istovremeno njegov ra-
zvoj.! Iskazivanje mod¢i i statusa metalom osebujan
je kulturoloski proces.? Metal postaje vrijednost u
ekonomskom i ideoloskom smislu.® Uz to kvaliteta
bakra, srebra ili zlata, kao i prestiz posjedovanja i
pokazivanja predmeta izradenih od navedenih meta-
la, ¢esto prizivaju simbolizam.*

Sirenje znanja o sirovini pratio je razvoj tehni-
ka obrade: od hladnog i toplog kovanja do lijeva-
nja u kalupe kao najkompleksnije tehnike izrade.
Lijevanje postaje vazno ve¢ u kasnijim odsjecima
eneolitika, a posebno u bronc¢ano doba kada su
metalurski majstori uspjeli postici zeljene slitine u
preciznom omjeru i usavrsili umijece kontrole pro-
cesa izrade.’ Slitina utjee na promjene boje $to je
postalo bitno u estetskom oblikovanju, ali i redu-
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A CONTRIBUTION

TO UNDERSTANDING
METALLURGIC ACTIVITIES
OF THE LIBURNIANS

Despite abundance of autochthonous metal forms we know very
little about the process of production of metal objects in the
Liburnians. Metallurgic centres, workshops and tools are un-
known for the most part. Only scarce examples of moulds stand
as indicators of production. Their existence opens up discussion
about the technology of production, skills and achievements of
the Liburnian producers.
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Metallurgic activity is one of the most complex
human activities in prehistory which demanded
advanced technical knowledge and skills. It also
implies certain social structure and stage of devel-
opment, inciting at the same time development of
society.! Exhibiting power and status with metal is
a peculiar culturological process.? Metal becomes a
value in economic and ideological sense.? Further-
more quality of copper, silver or gold and prestige of
owning and showing objects made of the mentioned
metals often evoke symbolism.*

Expansion of knowledge about the raw material
was followed by the development of metal processing
techniques: from warm and cold forging to casting
into moulds as the most complex technique of pro-
duction. Casting became important in later segments
of the Eneolithic, and particularly in the Bronze Age
when skilled metal workers managed to achieve al-
loys in precise proportions and perfected skills of
control of the production process.” Alloy affects
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cira tocku taljenja $to je pak bitno za tehnoloske
aspekte metalurgije.®

Jos od broncanog doba uzorak rasprostiranja
ostava i nalaza metalurSke djelatnosti pokazuje
koncentraciju na kontinentalnom dijelu (sjeverna
Hrvatska i Bosna) a slabu zastupljenost na jadran-
skom dijelu i unutrasnjosti jadranske obale. Uzo-
rak je u globalu realan, ali je pitanje je li ovakav
kontrast izmedu unutra$njosti i primorja uvjetovan
i drugim c¢imbenicima. Logikom stvari, nema ra-
zloga da tehnologija metalurgije, iako kompleksna,
jednom kada je bila savladana, ne bude dostupna
sirem drustvu.”

Premda su neposredni dokazi lokalne metalur-
ske djelatnosti oskudni, o njezinom kontinuiranom
razvoju i liburnskoj proizvodnji svjedo¢i sacuvani
materijalni korpus metalnih predmeta. Prepoznat-
ljiv vlastiti stvaralacki izraz primjetan je ve¢ od
"protoliburnskog" horizonta i jasno se ocituje u ne-
kim kategorijama materijalne ostavstine, posebno u
nakitnim predmetima odnosno dijelovima nosnje.
Izrazito se u tom pogledu izdvajaju fibule, nesto ma-
nje igle, koje su najopseznije publicirane, obradene i
kartirane pa time pruzaju najjasniju sliku rasprosti-
ranja pojedinih tipova i varijanti. Pojedini predmeti
raSireni na Sirokom prostoru nasli su svoj originalni
izraz u lokalnim inadicama (npr. lu¢ne fibule s dva
zadebljanja na luku, fibule tipa Osor, spiralnonao-
Calaste fibule, itd. sve do mladih oblika poput fi-
bula tipa Baska, plocastih fibula itd.) koje upucuju
na djelovanje barem nekoliko metalurskih centara
odnosno radionica.

Dosadasnje spoznaje o lokalnoj proizvodnji po-
jedinih predmeta temelje se uglavnom na tipolos-
kim distinkcijama te kvalitativnoj i kvantitativnoj
zastupljenosti na pojedinom prostoru. Na liburn-
skom tlu zasad nije posvjedocen niti jedan kalup
za proizvodnju izrazitih mjesnih obiljezja nosnje i
opreme ovdasnjih Zeljeznodobnih zajednica.® Ocit
je dakle nesrazmjer izmedu kolicine lokalnih tipova/
varijanti metalnih predmeta u odnosu na neposred-
ne dokaze metalurske produkcije. Pa ipak, u tom se
pitanju liburnsko podrucje ne izdvaja u odnosu na
susjedna podrudja, ali i na Siri europski kontekst.

6  V.FELL, 1990, 30.
M. H. G. KUIJPERS, 2012, 2.

S druge strane kalup za lijevanje olovnih aplika s upisanim krizem,
oblika koji se sagledava kao posebno obiljezje liburnske nosnje,
pronaden je na podrudju Istre, u Nezakciju, $to ujedno sugerira
$iru zonu produkcije ovih predmeta: K. MIHOVILIC, 2001, 112,
sl. 106, 236, T.97:17.
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change of colour which became important in terms
of aesthetics but it also reduces melting point which
is important for technological aspects of metallurgy.®

From the Bronze Age onwards pattern of distri-
bution of hoards and finds of metallurgic activity in-
dicate concentration in the continental part (north-
ern Croatia and Bosnia) and poor distribution in the
Adriatic part and hinterland of the Adriatic coast.
The pattern generally corresponds to reality, but the
question is whether this contrast between the inte-
rior and coastal area was caused with other factors
as well. There is no reason that technology of met-
allurgy, though complex, should not be available to
entire society once it has been mastered.”

Although direct evidence of local metallurgic
activity is scarce, its continuous development and
Liburnian production are confirmed by preserved
metal objects. Recognizable unique creative expres-
sion is noticeable from the "proto-Liburnian" hori-
zon and it is clearly reflected in some categories of
material heritage, particularly in jewelry objects and
parts of attire. Fibulae and pins to a certain degree
are particulary important in that sense. They were
published, analyzed and mapped providing in that
way the clearest image of distribution of certain types
and variants. Certain objects distributed in a wide re-
gion found their original expression in local variants
(e.g. bow fibulae with two knobs on the bow, fibulae
of the Osor type, spiral-spectacle fibulae,... to later
forms such as fibulae of the Baska type, plate fibu-
lae, etc.) Certain objects widespread in a wide region
found their original expression in local variants (e.g.
bow fibulae with two knobs on the bow, fibulae of
the Osor type, spiral-spectacle fibulae,... to late forms
such as fibulae of the Baska type, plate fibulae etc.)
which indicate activity of at least several metallurgic
centers i.e. workshops.

Previous insights about the local production of
certain objects are based primarily on typological
distinctions and qualitative and quantitative repre-
sentation in a certain region. In the Liburnian region
there has not been a single mold for production of
distinctly local attire charcateristics and equipment
of the local Iron Age communities.® Disproportion

6  V.FELL, 1990, 30.
7 M. H. G. KUIJPERS, 2012, 2.

8  On the other hand mould for casting lead appliqués with inscribed
cross, a form which is interpreted as a particular characteristic of
the Liburnian attire, was found in the Istrian region, in Nesac-
tium which suggests wide zone of production of these objects. K.
MIHOVILIC, 2001, 112, fig. 106, 236, T.97:17.
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Limitiranost sirovinom morala je ograniavati
domet liburnskih metalurskih majstora. Isto¢no-
jadransko podrucje karakterizira nedostatak me-
talnih ruda. No, nedostatak sirovine mozda uspo-
rava razvoj drustva, ali potice trgovinu. U mnogim
podrudjima, pogotovo onima gdje zajednice nemaju
pristup rudi, metalni predmeti ostaju rijetki, a nji-
hova brojnost nam postaje pokazatelj vise ili manje
intenzivne trgovinske razmjene, kao i metalurskih
dosega zajednica s kojima su trgovale.” S obzirom
na mnogobrojne dokaze aktivne ukljucenosti Li-
burna u Siroku mrezu nabave, nije iskljuceno da je
zapravo problem nedostatka umijea bio izrazitiji
nego nedostatka metala.’® To bi moglo objasniti
spori razvoj tehnologije zeljeza. Predmeti izradeni
od zeljeza na liburnskom su prostoru, posebno u
odnosu na pojedina susjedna podrudja, relativno
slabo zastupljeni i uglavnom ograniceni na predme-
te utilitarne namjene (orude), dok su druge katego-
rije nalaza naglaseno rijetke.!

Prije pokusaja utvrdivanja u kojem opsegu Li-
burni vladaju metalurskim tehnikama, treba se
podsjetiti da veéina metalnih predmeta s liburn-
skog podrudja dolazi iz zatvorenih grobnih cjelina.
One nam pak malo govore o tome kako je predmet
proizveden, koristen, recikliran ili razmjenjivan.
Govore nam kako je predmet dozivljen kada je bio
odlagan, sto ne mora biti isto kao kad je bio zami-
sljen, izradivan i koristen.'> Metalni nalazi u nase-
ljima malobrojno su zastupljeni, a to sugerira da je
metal, posebno u podru¢jima koja nisu bila rudno
bogata, predstavljao znacajnu vrijednost i u sluca-
jevima istroSenosti ili daljnje neupotrebljivosti reu-
tilitariziran, dok su osobni dijelovi nosnje vlasnika
pratili u zagrobni zivot. Reciklaza sirovine je stan-
dardan proces u metalnim razdobljima prapovijesti
posvjedocena u viSe navrata.

Metalurske radionice i pribor na isto¢noj jad-
ranskoj obali nisu poznati. Time i eventualne pro-
cjene o obimu proizvodnje ostaju hipotetske. Ne-
dostatak istrazivanja naselja uvelike utjece na slabe
spoznaje o metalurgiji Liburna. O $iroj dimenziji
metalurgije govore ostatci prerade metala. Na vise
lokaliteta (naselja) nadeni su brojni ostatci zeljezne
zgure, osobito na Gradini u Nadinu, odakle po-

9  V.L. KLOCHKO, 1994, 135.

10  Sli¢nu situaciju imamo u bron¢anom dobu na Sirem prostoru Egeje
(vidi: O. DICKINSON, 2006, 120).

11 O uporabi Zeljeza i Zeljeznim predmetima kod Liburna opsirnije u
S. KUKOC, M. CELHAR, 2009.

12 M. H. G. KUIJPERS, 2012, 414.
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between the amount of local types/variants of metal
objects in relation with direct evidence of the metal-
lurgic production is evident. However the Liburnian
region corresponds to neighbouring region and wider
European context regarding this question.

Limited amount of raw material had to limit
scope of activity of the Liburnian metallurgic mas-
ters. Eastern Adriatic region is characterized by lack
of metal ores. Lack of raw material may slow down
the development of society, but it incites trade. In
many regions particularly in the ones where com-
munities could not approach ores, metal objects re-
mained rare, and their number becomes an indicator
of more or less intensive trade exchange as well as of
metallurgic skills of the communities with which they
traded.’ Considering abundant evidence of the Libur-
nian active involvement in the wide procurement net-
work it is not excluded that lack of skill was even
more pronounced than the lack of metal.!® This may
explain slow development of technology of iron. Ob-
jects made of iron in the Liburnian region are rela-
tively poorly represented, particularly in comparison
with some neighbouring regions. These objects are
for the most part limited to utilitarian items (tools)
while other categories of finds are very rare.!!

Before we try to determine the scope of Liburni-
an skills regarding metallurgic techniques we need to
mention that most metal objects from the Liburnian
region came from closed grave units. They can tell us
little about how an object was produced, used, recy-
cled or exchanged. They tell us only about its meaning
when it was deposited which does not have to be the
same as when it was conceived, made and used.'> Met-
al finds in the settlements are very scarce suggesting
that metal, particularly in the regions which were not
rich in ores, represented considerable value. In cases
of worn out state or loss of functionality metal objects
were reutilized while personal parts of attire accompa-
nied the deceased person in afterlife. Recycling of raw
material was a standard procedure in metal periods of
prehistory confirmed more than once.

Metallurgic workshops and utensils are unknown
on the eastern Adriatic coast. Possible evaluations
about the scope of production remain hypothetical.
Lack of research of the settlements affects signifi-

9  V.I. KLOCHKO, 1994, 135.

10 Similar situation occurs in the Bronze Age in the wider Aegean re-
gion. Cf. O. DICKINSON, 2006, 120.

11 About use of iron and iron objects of the Liburnians see: S. KUKOC,
M. CELHAR, 2009.

12 M. H. G. KUIJPERS, 2012, 414.
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tjeCe i manja koli¢ina Zzeljeznih predmeta.'’ Zgura
je pronadena i na Radovinu'* te u vecoj ili manjoj
koli¢ini i prospekcijom mnogih drugih gradinskih
naselja. Iako je kontekst nalaza u vecini slucaja
nesiguran, odnosno zbog viSeslojnog karaktera
nalaziSta nije poznato treba li ga vezivati za pra-
povijesni, anticki ili neki mladi kontekst, pojedini
lokaliteti bez daljnjeg kontinuiteta zivota, kao npr.
Lergova gradina u Slivnici, zasigurno svjedoce o
obradi zeljeza u zeljezno doba.

U ovom kontekstu posebno su zanimljivi rezul-
tati recentnijih istrazivanja na Aseriji usmjerenih na
suburbani prostor u blizini tzv. Trajanovih vrata. Is-
pod razine anticke arhitekture definiran je prapovi-
jesni sloj iz mladeg Zeljeznog doba s ostatkom zida
s vezivom od gline. Osim izrazitih ostataka palje-
vine i fragmenata grube keramike debljih stijenki,
narocito se isti¢e velika koli¢ina Zeljezne zgure.'
Takva situacija upucuje na gospodarsku namjenu
ovog prostora, vezanu konkretno uz metalursku ra-
dionicu. S obzirom na tehnologiju obrade metala,
smjestaj ovakva objekta izvan naselja ne bi ¢udio
jer bi time bila umanjena opasnost od eventualnih
nezgoda, prvenstveno pozara koji su mogli biti kob-
ni za samo naselje. Na Aseriji se moze pretpostaviti,
s obzirom na nalaz vece kolicine troske u antickom
kontekstu uz sjeveroisto¢ni gradski bedem, konti-
nuitet proizvodnje i u rimsko doba. Kao dodatni
indikatori razvijenog kovackog zanata u antickom
naselju sluzi i prikaz kovackog alata (klijesta, na-
kovanj, Cekié, kalup) na podnozju jedne portretne
stele, kao i nalaz kovackih klijesta nadenih nepo-
sredno uz monumentalni bedem.!®

Kao neposredni pokazatelji liburnske proizvod-
nje postoje i malobrojni primjerci kalupa, cije po-
stojanje otvara raspravu o tehnologiji izrade i umi-
jecu liburnskih izradivaca. Kalupi su nam trenutno
najbolji dokaz dometa metalurskih djelatnosti. Oni
su vazni jer je na gotovim izradevinama Cesto vrlo
tesko odrediti kakvim su na¢inom proizvedeni.

Prapovijesni kalupi najcesée su izradeni od ka-
mena, pretezno pjescenjaka, steatita i skriljevca, od

13 J. CHAPMAN, R. SHIEL, $. BATOVIC, 1996, 249; S. KUKOC,
M. CELHAR, 2009, 98.

14 S.BATOVIC, 1968, 61.

15 Ovi nalazi otkriveni su tek 2012. godine i jo$ nisu objavljeni. Po-
datke su nam pruzili voditelj istrazivanja I. Fadi¢ i suradnici pri-
likom obilaska terena tijekom arheoloskih istrazivanja, na ¢emu
im ovdje najiskrenije zahvaljujemo.

16 1 FADIC, 2002, 56; M. GLAVICIC, 2003, 84-85.
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cantly insights about metallurgy of the Liburnians.
Remains of metal processing offer some information
about a wider dimension of metallurgy. On several
sites (settlements) remains of iron slag were found.
Gradina in Nadin is particularly interesting in that
sense as few iron objects were unearthed there.!? Slag
* and in field surveys
on many other hillforts. Although context of finds
is poorly known in most cases, i.e. it is unknown
whether finds should be related with prehistoric, an-
cient or some later context because sites are multi-
layered. Certain sites without further life continuity
such as Lergova gradina in Slivnica definitely testify
to iron processing in the Iron Age.

Results of recent research in Asseria aimed at sub-
urban area in the vicinity of the "Trajan’s" gate are
particularly interesting in this context. A prehistoric
layer from the Late Iron Age was defined with remains
of a wall with clay binder under the level of ancient
architecture. Except distinct remains of burning and
fragments of coarse pottery with thick walls, large
amount of iron slag is particularly interesting."> Such
situation indicates economic function of this area spe-
cifically related with metallurgic workshop. Consid-
ering the technology of metal processing, location of
such object outside the settlement would not be sur-
prising as that would reduce danger of possible acci-
dents, primarily fire which could have been fatal for
the settlement. At Asseria we can assume continuity
of production in the Roman period considering find
of larger amount of slag in ancient context next to the
north-eastern city wall. Depiction of blacksmith’s tools
(pliers, anvil, hammer, mould) on the basis of one por-
trait stela as well as find of blacksmith’s pliers next to
the monumental wall are additional indicators of de-
veloped blacksmith’s craft in the ancient settlement.!®

There are also scarce examples of moulds as di-
rect indicators of the Liburnian production. Their ex-
istence opens up discussion about the technology of
production and skills of Liburnian masters. Moulds
are presently the best evidence of scope of metallur-
gic activities. They are important because it is diffi-

was also found on Radovin,’

13 J. CHAPMAN, R. SHIEL, §. BATOVIC, 1996, 249; S. KUKOC, M.
CELHAR, 2009, 98.

14 §.BATOVIC, 1968, 61.

15 These finds were unearthed only in the year 2012 and they have not
been published. Head of the research 1. Fadi¢ and his associates gave
us this information when we visited the site during archaeological
excavations. Therefore we would like to express our gratitude to the
research team.

16 1. FADIC, 2002, 56; M. GLAVICIC, 2003, 84-85.
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Sv. 1./ F1G. 1.

Nalazi kalupa na prostoru Liburnije.
Finds of moulds in the Liburnian region.

gline i vrlo rijetko od metala.!” Steatit!® se lako obli-
kuje i vrlo je otporan na visoke temperature, $to ga
¢ini idealnom, a stoga i ¢estom sirovinom za izradu
kalupa. Glineni kalupi koristili su se za jednokratnu
upotrebu bilo pri izradi predmeta tehnikom "isti-
snutog voska", bilo za lijevanje kao jednodijelni,
dvodijelni ili trodijelni kalupi. Keramicki kalupi su
se koristili i u spajanju razli¢itih komponenti.” Jed-
nodijelni kalupi upotrebljavali su se uglavnom za
lijevanje plosnatih predmeta, a uzima se da su i oni
imali neku vrstu poklopca koji je trebao sprijeciti
savijanje odljevka u procesu hladenja.?’ Masivniji se
predmeti ve¢inom izraduju u dvodijelnim kalupima.
Cinjenica da je trajnost glinenih kalupa i njihova
otpornost u procesu lijevanja znatno manja nego
sto je to slucaj s kamenim kalupima, objasnjava i
znatno manje nalaza ove vrste.

Dosad otkriveni kalupi na liburnskom prosto-
ru (SI. 1) uglavnom se ne vezuju uz pojedine ka-
rakteristi¢ne oblike materijalne kulture ¢ija se pro-
izvodnja na osnovi tipoloskih kriterija moze i/ili

17 H. M.-L. MILLER, 2007, 159. Postoje naznake da su pojedini ka-
lupi, za manje, nakitne predmete mogli biti izradeni i od drva, ali
se takvi kalupi ne mogu ocuvati na nalazistima isto¢nog Jadrana.

18 Steatit je relativno mekana stijena kojoj mekoc¢u daje talk.
19 V. FELL, 1990, 36.
20 S. VRDOLJAK, 1992, 76.
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cult to determine production procedure on the basis
of finished products.

Prehistoric moulds were usually made of stone,
dominantly sandstone, steatite and slate, clay and very
rarely of metals.!” Steatite'® is easily shaped and it is
very resistant to high temperatures which makes it ide-
al and therefore frequent raw material for mould pro-
duction. Clay single-use moulds were used in the tech-
nique of lost-wax casting or for casting in single-part,
bivalve and three-part moulds. Ceramic moulds were
also used for joining different components.!” Single-
part moulds were mostly used for casting flat objects,
and probably they had some kind of a lid which was
meant to prevent deformation of the cast in the cool-
ing process.?’ More massive objects were for the most
part made in bivalve moulds. As clay moulds are not
long-lasting nor very resistant in the process of casting
if compared with stone moulds it is not surprising that
finds of clay moulds are less numerous.

Moulds from the Liburnian region (Fig. 1) are
usually not related with certain characteristic forms of

17 H. M.-L. MILLER, 2007, 159. There are clues that certain moulds,
for small jewellery objects may have been made of wood but such
mould could not have been preserved at the sites of the eastern Adri-
atic.

18  Steatite is a relatively soft stone as it contains talc.
19 V. FELL, 1990, 36.
20 S. VRDOLJAK, 1992, 76.
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pretpostavlja na ovom podrucju. Uglavnom je rije¢
o kamenim kalupima za lijevanje sitnijih nakitnih
predmeta bez izrazitih lokalnih stilskih karakteri-
stika, a koji se javljaju na znatno Sirem prostoru.
Izrazit primjer su kalupi za lijevanje metalnih pred-
meta iz Bribira i Meraga koji su sluzili za lijevanje
jednostavnih predmeta koje u vecem broju nalazi-
mo na brojnim liburnskim nalazistima. Onaj s Bar-
tolomejeve gradine kod Meraga na Cresu (Kat. br.
1) izraden je od gline zbog Cega ga je Marchesetti
determinirao i publicirao kao pintaderu,?' iako je
zbog dimenzija i urezanih motiva Batovi¢ pretpo-
stavio da je rije¢ o kalupu za lijevanje bron¢anih
aplika s upisanim krizem.?? Takve aplike nadene su
na veéem broju lokaliteta, npr. u grobu 6 iz Zatona
kod Nina.?

Bribirski kalup (Kat. br. 2) takoder je stariji na-
laz, naden izvan stratigrafskog konteksta.* Dvo-
stran je i sluzi za lijevanje veleg broja razli¢itih
predmeta: s jedne su se strane lijevale jednostavne
zaobljene toke (ili dugmad) sa Siljkom na vrhu?’ te,
vjerojatno, sudeéi prema dimenzijama saCuvanog
kanala, ukrasne igle ili broncana zica. S druge se
pak strane nalaze negativi triju kruznih karicica s
vidljivim uljevnim kanalima, $to sugerira da je ovo
dio visedijelnog kalupa. Zbog postojanja malih
rupica u sredisnjem dijelu kruzne povrSine unutar
negativa Batovi¢ ostavlja moguénost interpretacije
predmeta lijevanih u ovim negativima kao "nalje-
paka s iskucanom kruznicom po rubu i tockom po
sredini".?* Medutim, realnije je postojanje malih
udubina u sredistu povezati uz tehnoloske potrebe.
Naime, da bi se dobio pravilan krug za izradu ka-
ri¢ica, moguce je da je prvo izradena sredisnja ru-
pica u koju se mogao umetati alat slican Sestaru.
Sli¢na pojava vidljiva je i na drugim kalupima za
lijevanje oblikovno srodnih predmeta, npr. onom
iz Dugisa?’ ili iz Varvare.?® Premda je naden izvan
sigurno stratificiranog konteksta, bribirski je kalup
svakako vezan, prema tipoloskim karakteristikama
predmeta koji su u njemu lijevani, uz zeljeznodobnu
metalursku proizvodnju.

21 C. MARCHESETTI, 1924, 128.
22 S.BATOVIC, 1981, 29; S. BATOVIC, 1987, 367.

23 S. BATOVIC, 1965, T. VIII, Abb. 15. Vidi jo§ primjera u S.
BATOVIC, 1981a, 127, kat. br. 307-310.

24 §.BATOVIC, 1980, 74, T, VI, 6; S. BATOVIC, 1981, 130.
25 S.BATOVIC, 1981, 128, kat. br. 313-317.

26 S.BATOVIC, 1981, 130, kat. br. 351.

27 L MAROVIC, 2002, 221, Tab. XXVII, 2.

28 V. CURCIC, 1900, sl. 6a, 7.
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material culture whose production can be assumed in
this region on the basis of typological criteria. Mostly
these are stone moulds for casting smaller jewellery
objects without particular local stylistic character-
istics which appear in considerably wider region.
Moulds for casting metal objects from Bribir and
Merag are good illustration of this statement. They
were used for casting simple artefacts which we find
on many Liburnian sites. The one from Bartolomeje-
va gradina near Merag on the island of Cres (Cat. no.
1) was made of clay which is why Marchesetti identi-
fied and published it as a pintadera,?! although due to
dimensions and incised motifs Batovi¢ assumed that
this was mould for casting bronze appliqués with in-
scribed cross.?? Such appliqués were found on many
sites such as grave no. 6 from Zaton near Nin.?

Mould from Bribit (Cat. no. 2) is also an older find,
discovered outside stratigraphic context.** It is two-
sided and it could be used for casting big number of
objects: on one side simple rounded buttons ("toke")
were cast with a point at the top,? and probably judg-
ing from the dimensions of the preserved channel, dec-
orative pins or bronze wire. On the other side there
are negatives of three round rings with visible pour-
ing channels suggesting that this is a part of multi-part
mould. Because of existence of small holes in the cen-
tral part of the round surface in the negative, Batovi¢
believes that objects cast in these negatives might be
interpreted as "patches with a stamped circle on the
edge and a dot in the middle."?* However it seems
more likely that small cavities in the centre should be
related to technological needs. Namely in order to ob-
tain a regular circle for making small rings it is pos-
sible that central hole was made first into which an
instrument similar to pair of compasses was inserted.
Similar phenomenon can be observed on other moulds
for casting morphologically similar objects, e.g. to the
one from Dugis?” or from Varvara.?® Although mould
from Bribir was found outside stratified context it is
definitely related to the Iron Age metallurgic produc-
tion judging from the typological characteristics of ob-
jects which were cast in it.

21 C. MARCHESETTI, 1924, 128.
22 §.BATOVIC, 1981, 29; S. BATOVIC, 1987, 367.

23 S, BATOVIC, 1965, T. VIII, Abb. 15. More examples in S.
BATOVIC, 1981a, 127, cat. no. 307-310.

24 §.BATOVIC, 1980, 74, T, VI, 6; S. BATOVIC, 1981, 130.
25 $.BATOVIC, 1981, 128, cat. no. 313-317.

26 $.BATOVIC, 1981, 130, cat. no. 351.

27 L MAROVIC, 2002, 221, Tab. XXVII, 2.

28 V. CURCIC, 1900, fig. 6a, 7.
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SL. 2./ F1G. 2.

Kalup iz Radovina s probnim odljevom metalnih predmeta
(foto: M. Celhar).

Mould from Radovin with experimental cast of metal objects
(photo: M. Celbar).

U literaturi je poznat jo$ jedan kalup koji spa-
da u kategoriju kalupa za izradu nakitnih predmeta,
a potjeCe s Beretinove gradine u Radovinu (Kat. br.
3).%° Taj vjerojatno jednodijelni kalup sluzio je za li-
jevanje dugmadi ili aplika s nazubljenim rubom (SI.
2). SaCuvano je pet negativa, tri na jednoj, dva na
suprotnoj plohi. Koncepcijski su gotovo istovjetni,
iako tri negativa imaju izbocenje na vrhu, za razliku
od preostalih dvaju kod kojih to nedostaje. Identic-
nu analogiju medu gotovim proizvodima, prema do-
stupnoj literaturi, nije moguée identificirati unutar
korpusa publiciranog materijala liburnske kulturne
grupe. Prema stratigrafskoj sekvenci samog loka-
liteta naselje na ovom polozaju zivi, iako donekle
degradirano, i kroz cijelu antiku pa se stoga ovaj di-
rektan pokazatelj metalurske djelatnosti moze vezati
i uz lokalno stanovnistvo tijekom rimskog doba.

29 S.BATOVIC, 1968, 61, T. XXI.

Another mould belonging to the category of
moulds for production of jewellery objects was
found at Beretinova gradina in Radovin (Cat. no.
3).%° This probably single-part mould was used for
casting buttons or appliqués with denticulate edge
(Fig. 2). Five negatives have been preserved, three
on one, and two on the opposite side. In terms of
concept they are almost identical, although three
negatives have embossments at the top as opposed
to the remaining two which do not have it. Identical
analogy could not be found in the published finished
products of the Liburnian cultural group. Judging
from the stratigraphic sequence of the site, the set-
tlement existed on this position, although somewhat
degraded throughout antiquity so that this direct
proof of metallurgic activity can be related with the
local population during the Roman period.

29 S.BATOVIC, 1968, 61, T. XXI.
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Ono $to na prvi pogled izdvaja ovaj kalup dva su
pravilna, obradena izboc¢ena ruba s obiju strana. Pre-
ma dostupnim saznanjima analogije takvoj pojavi, na
susjednom pa i Sirem europskom prostoru, nisu nam
poznate. Jedina analogija takvoj obradi rubnih dije-
lova kalupa poznata je upravo s liburnskog teritorija
na dosad nepubliciranom kalupu pronadenom u stari-
gradskom podmorju (Kat. br. 4).%° Sli¢cnosti su utoliko
naglasenije sSto se radi o gotovo identi¢nim negativima
na oba primjerka, na starigradskom kalupu izvedenim
na samo jednoj plohi, koja takoder posjeduje dva iz-
bocena ruba. Izvedba rubova na starigradskom pri-
mjerku je minuciozna, izvedena specijalistickim sitnim
alatom potrebnim za izvedbu u kamenu koji se tesko
obraduje, i pri izradi je svakako zahtijevala znatnu
vjestinu koja se uglavnom veze za anticko razdoblje
s razvijenim kamenoklesarskim zanatom. Stoga je i
pitanje mozemo li ovakvu obradu kamena vezati uz
zeljezno doba. Funkcija rubova ostaje potpuno neja-
sna. Ako bi se kod starigradskog primjerka i moglo
pretpostaviti da je rije¢ o fragmentu kamene plasti-
ke koji je naknadno reutiliziran i prireden u kalup,?!
znatno je teze to dokazati na radovinskom primjerku
koji zadebljane rubove sadrzi na objema plohama s
negativima. Pozadina pak starigradskog kalupa sadrzi
izvedene brazde, jednu dijagonalnu liniju koja povezu-
je suprotne kutove, od koje se u pravilnim paralelnim
razmacima na nju nizu okomite linije s obiju njezinih
strana. Takva izvedba svakako nema veze s metalur-
skom djelatnoscu jer bi bilo kakvo ulijevanje tekuceg
metala u izbrazdane Supljine izazvalo njegovo prelije-
vanje i istjecanje na otvorenim rubovima.

S obzirom na veé navedenu finu izvedbu klesa-
njem i nepostojanje analogija medu gotovim proizvo-
dima, kronoloska determinacija ovih kalupa ostaje
otvorenim pitanjem. Vjerojatan je nastanak i upora-
ba ovog kalupa u posljednjim stolje¢ima liburnske
samostalnosti ili, moguée, u rimskom periodu. Preci-
znijoj dataciji, nazalost, u prilog ne idu ni okolnosti
nalaza. Starigradski primjerak ide u kategoriju slu-
¢ajnih nalaza, dok je radovinski povrsinski nalaz, pa
ni sam istraziva¢ S. Batovi¢ nije decidiran u pitanju
njegove datacije.*

30 Kalup je u vlasnistvu Mile Katiéa iz Starigrada kojem zahvaljujemo
na podatcima i ustupljenom materijalu.

31 U prilog navedenom mogla bi govoriti i jedna bo¢na ploha uz brid
koji nema rubno zadebljanje, a koja je iznimno (vjerojatno naknad-
no) fino uglacana.

32 Iako Batovi¢ prvotno navodi da se radi o kalupu za lijevanje
"poznatih ilirskih aplika u obliku dugmeta" (5. BATOVIC, 1968,
61), naknadno ipak ostavlja mogucnost da je kalup i nesto mladeg
postanka: S. BATOVIC, O. OSTRIC, 1969, 263; S. BATOVIC,
1981, 131.
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Particular characteristic of this mould are
two regular protruding edges on both sides. We
do not know of analogies for such phenomenon
in the neighbouring or wider European regions.
The only analogy for such treatment of edges of
the mould is known from the Liburnian territory
in an unpublished mould found on the sea bed in
Starigrad (Cat. no. 4).>° Similarities are even more
pronounced as these are almost identical negatives
on both examples. On the Starigrad example they
were made on only one surface which also has two
protruding edges. Edges on the Starigrad example
were treated minutely, made with specialist tools
necessary for working in stone which is difficult to
shape. Processing of the mould demanded consid-
erable skill usually related with antiquity which is
characterized with developed stonemasonry. It is
questionable whether such stone working can be
dated to the Iron Age. Function of the edges re-
mains unclear. If we could assume for the Starigrad
example that it was a fragment of a stone sculpture
reused and reshaped into a mould,*! it is much more
difficult to prove it on the Radovin example which
has denticulate edges on both sides with negatives.
Back side of the Starigrad mould has grooves and a
diagonal line which connects opposite angles from
which vertical lines spread at regular distances on
both sides of the line. Such execution is definitely
not related to metallurgic activity as any pouring
of molten metal in grooved hollows would cause
its pouring over and out on the open edges.

Considering already mentioned fine carving
and lack of analogies among the finished products,
chronological determination of these moulds re-
mains an open question. Possibly this mould was
formed and used in the last centuries of the Libur-
nian independence or possibly Roman period. Cir-
cumstances of finding do not support precise dating.
Starigrad example belongs to category of chance
finds so that even S. Batovi¢ as researcher does not
provide its definite dating.*

30 Mile Kati¢ from Starigrad owns the mould so we would like to
thank him for the information and lent material.

31 A lateral side near the edge without a peripheral thickening may
support this hypothesis. This side was well polished (probably
later on).

32 Although Batovié originally states that this was a mould for casting
"known Illyrian button-shaped appliqués" (S. BATOVIC, 1968,

61), he leaves a possibility that the mould is somewhat younger. S.
BATOVIC, O. OSTRIC, 1969, 263; S. BATOVIC, 1981, 131.
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Donekle je sli¢na situacija i s jo$ jednim novijim
i dosad neobjavljenim nalazom kalupa koji potjece
s padina nadinske Gradine, odnosno s njezina pod-
grada (Kat. br. 5). Jednodijelni kalup s ve¢im brojem
negativa za izradu ukrasnih, po svoj prilici, aplika
s kuglicama na rubnom dijelu i profiliranim prije-
lazom k srediSnjem izbocenom dijelu, pronaden je
kao slucajan nalaz. Izmedu vecleg broja istovjetnih
negativa izdvaja se jedan posve neuobicajen, nepra-
vilnog ovalnog oblika s ve¢im brojem plicih i jednim
dubljim udubljenjem. Namjena predmeta izradenog
iz tog negativa, koji je svakako imao formu tanjeg
ovalnog lima s ve¢im brojem ispupéenja na povrsini,
nije jasna, a teSko mu je utvrditi i analogije. Prema
navodu pronalazaca otkriven je za vrijeme radova u
vrtu tijekom iskopa rupe za sadnju maslina.* Vrt se
nalazi na padinama gradine, izvan bedemom ograde-
nog prostora, u neposrednoj blizini dvaju poznatih
i istrazenih helenistickih grobova.’* Mogude je pret-
postaviti da na tom podrudju zapocinje Sira funkci-
onalna zona nadinskog naselja, mozda ¢ak vezana
i uz obrtnu proizvodnju, pa tako i za metalurgiju.’
Nazalost, nepoznat kontekst i dugi zivot ovog na-
selja onemogucavaju sigurnije vremensko odredenje
ovog kalupa, pa stoga ostaje otvorena mogucnost i
njegove nesto mlade datacije.

Svi dosad spomenuti kalupi vezani su uz proiz-
vodnju nakita, odnosno dijelova nosnje. Rijetka je
iznimka kalup za lijevanje Supljih sjekira (keltova) s
Beretinove gradine (Kat. br. 6), koji prema Batovicu
potjece iz vremena HaB2 i HaC, odnosno iz 9. ili
poc. 8. st. pr. Kr.** U stalnom postavu Muzeja nin-
skih starina u Ninu nalazi se i recentniji nalaz dva-
ju fragmenata kalupa za lijevanje sjekira pronade-
nih tijekom arheoloskih istrazivanja ninskog hrama
(Kat. br. 7, 8).%7 Pozicija i dubina na kojoj su kalu-
pi pronadeni (298 cm)® na prvi pogled sugeriraju
prapovijesni karakter nalaza. Medutim, cele hrama
istrazivao je prethodno don Luka Jeli¢ koji ih je na-
knadno zatrpao materijalom donesenim s prostora

33 Kalup za lijevanje aplika nalazi se u vlasnistvu Nevena Kaliniéa iz
Nadina kojem zahvaljujemo na uvidu u materijal.

34 S.BATOVIC, A. BATOVIC, 2013.

35 Cini se da bi upravo negdje na tom prostoru trebalo i traziti
zavrSetak velike nadinske nekropole prema istoku, napose ako se
uzme u obzir da je oko pedesetak metara istocnije, prilikom grad-
nje vinarije obitelji Skaulj, utvrden znatniji sloj s mno$tvom nase-
obinskog kulturnog materijala.

36 S.BATOVIC, 1968, 61; S. BATOVIC, 1983, 318.
37 Nije moguce precizno sljubiti ova dva fragmenta pa je velika

mogucnost da se radi o dijelovima dvaju razli¢itih dvodijelnih ka-
lupa.

38 Kalupi su otkriveni 2000. godine tijekom istrazivanja ninskog hra-
ma koje je vodila M. Kolega.
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Situation is similar to a certain degree with a re-
cent, unpublished find of a mould from the hillside
of Gradina in Nadin, i.e. its suburbium (Cat. no.
5). Single-part mould with a big number of nega-
tives for making most probably decorative appliqués
with small balls on the edge and profiled transition
towards the central embossed part was found as a
chance find. Negative of irregular oval shape with
a large number of shallow cavities and one deep
cavity stands out among a big number of identi-
cal negatives. Function of an object made from this
negative which definitely had the form of thin oval
sheet metal with a great number of embossments at
the surface is not clear, and analogies are also hard
to find. According to the finder, it was discovered
when pits for planting olives were dug.’* The gar-
den is located on the slope of the hillfort, outside the
area enclosed with the wall, in immediate vicinity
of two explored Hellenistic graves.’* We can assume
that wider functional zone of the Nadin settlement
started here, perhaps even related to manual trades
production including metallurgy. ** Unfortunately
unknown context and long life of this settlement
prevent definite chronological determination of this
mould so that its later dating is also possible.

All mentioned moulds are related to jewellery
production i.e. parts of attire. Mould for casting hol-
low axes (celts) from Beretinova gradina (Cat. no. 6)
makes an exception. According to Batovic it can be
dated to HaB2 and HaC phases i.e. 9" or beginning
of the 8" centries BC.% In the permanent display of
the Museum of Nin Antiquities there is also a more
recent find of two fragments of a mould for casting
axes found during the archaeological excavations of
the temple in Nin (Cat. nos. 7, 8).37 Position and
depth on which moulds were found (298 cm)3® sug-
gest prehistoric character of the find. However cel-
lae of the temple were previously excavated by don
Luka Jeli¢ who covered them with deposit brought
from the area outside the Nin peninsula which got

33 Mould for casting appliqués is in possession of Neven Kalini¢ from
Nadin to which we thank for allowing us to see it.

34 §.BATOVIC, A. BATOVIC, 2013.

35 It seems that somewhere in this region we should look for the end-
ing of the large Nadin necropolis towards the east, particularly if
we have in mind that some fifty meters to the east a distinct layer
with abundant settlement related cultural material was found when
the vinery of the Skaulj family was made.

36 S.BATOVIC, 1968, 61; S. BATOVIC, 1983, 318.

37 Tt is not possible to join perfectly these two fragments so that it is
possible that these are parts of two different bivalve moulds.

38 The moulds were found in the year 2000 during excavations of the
temple in Nin managed by M. Kolega.
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neposredno izvan areala ninskog poluotociéa, ¢ime
su i kalupi dospjeli u sekundarni kontekst.?* Njihov
primarni polozaj otvara moguc¢nost metalurske dje-
latnosti izvan perimetra naselja, sli¢no primjeru Ase-
rije i Gradine u Nadinu.

Dislocirani polozaj nalaza kao ni sama tipolos-
ka analiza predmeta ne pomazu njihovu vremen-
skom odredenju. Nedostaje gornji dio kalupa koji
bi preciznije odredio tip sjekire, a dodatnu potes-
kocu predstavlja njegova izrazito mala dubina.
Naime, premda se po dimenzijama i obliku sacu-
vanog djela kalupa (posebno kod bolje ocuvanog
primjerka) oblikovno moze pomisljati na neki tip
sjekire-kelta, debljina izlivenog predmeta ne odgo-
vara standardnim dimenzijama ovakvih sjekira.*
Na sredisnjem se dijelu nalaze Cetiri paralelno ure-
zane linije na medusobnoj udaljenosti od 0,9 c¢m,
premda uistinu jako plitke, pa ukoliko je i rije¢ o
ukrasu, a ne o tehnoloskoj potrebi, ukras je sva-
kako neizrazit i ne odgovara rebrima kakva su ce-
sta kod sjekira-keltova. Iz navedenih se razloga ne
moze preciznije odrediti tip sjekira lijevanih u ovim
kalupima, a tako ni njihova preciznija kronologija
iako je, po svemu sudedi, rije¢ o kalupima vezanim
uz prapovijesnu metalnu proizvodnju.

Uzevsi u obzir sva navedena (in)direktna svjedo-
Canstva, moze se zakljuciti kako je lokalna liburnska
metalurska proizvodnja prisutna od "protoliburn-
ske" faze nadalje kroz cijelo zeljezno doba. Liburni
su svoju metalursku djelatnost usmjerili na izradu
nakita i dijelova nosnje. Tipolosko izdvajanje lo-
kalnih varijanti pojedinih tipova metalnih nalaza
sugerira da su domaéi majstori stvarali raznolike,
ponekad i ekskluzivne predmete. S druge pak stra-
ne repertoar motiva na dosad poznatim kalupima,
od kojih vecina upravo spada u kategoriju kalupa
za izradu nakitnih predmeta, nije velik. Uglavnom
je rije¢ o jednostavnijim oblicima manjih dimenzi-
ja: o tokama, obi¢nim kari¢icama ili varijantama s
upisanim krizem, ili pak o dugmadi ili aplikama s
razli¢ito oblikovanim rubom, s ispupcenjem ili bez
njega na vrhu. Gotovo svi se ovi oblici pronalaze na
liburnskim nalazistima samostalno ili pak kao dije-
lovi slozenijih garnitura. Kalupe povezuje i osnovni
materijal za izradu. Gotovo su svi, izuzev onog iz

39 Na podatcima zahvaljujemo kustosu zbirke M. Radovicu. Njemu
i S. Glusceviéu, ravnatelju Arheoloskog muzeja u Zadru, ujedno
zahvaljujemo i na dopustenju za objavu kalupa.

40 Svakako treba uzeti u obzir da su rubovi kalupa uokolo negativa
izrazito nepravilni pa se moze pomisljati da nisu ni o¢uvani u izvor-
noj visini.
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moulds into secondary context.** Their primary po-
sition opens up possibilities of metallurgic activity
outside perimeter of the settlement, similar as in the
case of Asseria and Gradina in Nadin.

Dislocated position of the find and typological
analysis are not helpful in its chronological deter-
mination. Upper part of the mould is missing which
would precisely determine the axe type, and its small
depth represents additional problem. Although we
may think of some type of axe-celt on the basis of
dimensions and form of the preserved part of the
mould (particularly on the specimen which was pre-
served better), thickness of the cast object does not
correspond to standard dimensions of these axes.*
In the central part there are four incised lines at a
distance of 0,9 cm, though very shallow. Even if
they were an ornament, and not technological need,
the ornament is unpronounced and it does not cor-
respond to ribs which are frequent on axes-celts.
Therefore type of axes cast in these moulds cannot
be determined more precisely, nor their precise chro-
nology, although it seems these were moulds related
to prehistoric metal production.

Taking into consideration all the mentioned (in)
direct testimonies we can conclude that the local Li-
burnian metallurgic production was present from
the "proto-Liburnian" phase onwards throughout
the Iron Age. The Liburnians aimed their metallur-
gic activity to production of jewellery and parts of
attire. Typological distinction of local variants of
certain types of metal finds suggests that local mas-
ters made diverse, sometimes even exclusive objects.
On the other hand repertory of motifs on moulds
which dominantly belong to category of moulds for
jewellery making is limited. Mostly these are simple
forms, with small dimensions: buttons, regular small
rings or a variant with inscribed cross, or buttons
and appliqués with variously formed edges, with or
without embossments at the top. Almost all these
forms were found at the Liburnian sites individually
or as parts of more complex assemblages. Moulds
have another common characteristic as they were
all made of stone, except the one from Merag. Use
of stone moulds is suitable for jewellery objects and
goldsmith’s shop as the maker can repeat the proce-

39 We would like to thank the custodian M. Radovi¢ and the head of
the Archaeological Museum in Zadar S. Gluséevi¢ for allowing us
to publish the mould.

40 We should definitely take into consideration the fact that edges of
the mould around the negative are extremely irregular so it is pos-
sible that they were not preserved in the original height.
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Meraga, izradeni od kamena. KoriStenje kamenih
kalupa upravo je korisno za nakitne predmete i zla-
tarske radnje jer izradiva¢ moze ponavljati postupak
izrade malih predmeta a da ne gubi vrijeme na izra-
du novog kalupa.

Domaca proizvodnja oruzja i oruda znatno je
slabije dokumentirana. Posebno se to odnosi na prvu
kategoriju. Oruzje je oplenito rijedak nalaz u liburn-
skim kontekstima. Izuzev jednog tipa kratkog maca
Cija se proizvodnja na osnovi tipoloskih karakteristi-
ka vezuje uz ovo podrudje,*! te nalaza radovinskog i
ninskih kalupa za lijevanje sjekira, proizvodi kojih,
dakako, mogu biti interpretirani i kao orude, ¢ini
se da Liburni nisu bili zainteresirani za produkciju
oruzja. Ono nije, izuzev pojedinih izdvojenih primje-
ra, svoje mjesto naslo ni u grobnom kultu.

Svakako se moze pretpostaviti nesto veéi obim
proizvodnje Zeljeznog oruda. Brojni nalazi zgure
na mnogobrojnim naseobinskim lokacijama, kao i
izgledna metalurska radionica izvan bedema Aserije,
sugeriraju obradu i oblikovanje predmeta izradenih
od zeljeza. S obzirom na dosad poznati korpus Zelje-
znih predmeta, istina nedovoljno publiciranih, ¢ini
se da uglavnom treba pomisljati na njihov utilitarni
karakter, vjerojatno funkcionalno namijenjenih po-
ljoprivrednim, drvodjeljskim i drugim gospodarskim
djelatnostima. Ostale kategorije nalaza izradene od
ovog materijala na liburnskom prostoru prije su
iznimka no pravilo.

Polozaj vjerojatne kovacke radionice na Aseriji
te veCeg broja kalupa s okvirno poznatim uzim pro-
stornim smjestajem nalaza (Nadin, Nin) upuéuje na
mogucnost smjestaja radionica izvan glavnog, bede-
mom definiranog, naseobinskog areala. Prakti¢ne su
prednosti takva smjeStaja ocite, ali je mozda upravo
takav smjestaj i razlog slabog poznavanja domace
metalurske djelatnosti na liburnskom teritoriju. Nai-
me, niti jedno arheolosko istrazivanje, izuzev Aserije
i manjih probnih sondi u Nadinu, nije provedeno na
podgradinskim, odnosno suburbanim prostorima,
naravno, s izuzetkom onih predjela gdje su se ra-
sprostirale nekropole.

41 §. BATOVIC, 1983, 318-319; §. BATOVIC, 1987, 359; D.
GLOGOVIC, 1989, 15.
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dure of making small objects without losing time on
making a new mould.

Local production of weapons and tools left
much less evidence. This particularly refers to the
first category. Weapons are generally rare finds in
the Liburnian contexts. Except for one type of short
sword whose production is related with this region
on the basis of typological characteristics,*! and
finds of Radovin and Nin moulds for casting axes,
whose products can also be interpreted as tools, it
seems that the Liburnians were not interested in the
production of weapons which did not find its place
in the funerary cult except isolated examples.

Definitely we can assume somewhat larger ex-
tent of iron tools production. Numerous finds of
slag on many settlement locations as well as the
metallurgic workshop outside the walls of Asse-
ria suggest treatment and shaping of objects made
of iron. Considering iron objects known so far,
though published insufficiently it seems that we
should think of their utilitarian character probably
intended for agricultural, wood-working and other
economic activities. Other categories of finds made
of this material are more the exception than the
rule in the Liburnian region.

Position of the probable blacksmith’s work-
shop in Asseria, as well as large number of moulds
with generally known spatial distribution of the
finds (Nadin, Nin) indicate to possibility of locat-
ing workshops outside main settlement area defined
with the wall. Practical advantages of such position
are evident, but perhaps such position is a reason of
poor knowledge of local metallurgic activity in the
Liburnian territory. Namely there were no archaeo-
logical excavations, except Asseria and brief trial
excavations in Nadin, at suburban areas, of course
with the exception of those areas where necropolae
were located.

Translation: Marija Kosti¢

41 S. BATOVIC, 1983, 318-319; §. BATOVIC, 1987, 359; D.
GLOGOVIC, 1989, 15.
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ARCHAEOLOGIA ADRIATICA VII (2013), II3-I32

KATALOG

Kat. br. 1.

Lokalitet: Sv. Bartolomej kod Meraga, Cres.

Opis: glineni predmet ovalnog oblika s Cetiri utis-
nuta kriza upisana u kruznice na jednom licu.
Dimenzije: duzina 12,5 cm.

Literatura: C. MARCHESETTI, 1924, 128; S.
BATOVIC, 1981, 29; S. BATOVIC, 1987, 367.
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CATALOGUE

Cat. no. 1

Site: Sv. Bartolomej near Merag, Cres.

Description: oval clay object with four impressed
crosses inscribed in circles on one side.

Dimensions: length 12,5 cm.

Bibliography: C. MARCHESETTI, 1924, 128; §.
BATOVIC, 1981, 29; S. BATOVIC, 1987, 367.

(preuzeto iz/after: C. MARCHESETTI, 1924, 128)
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Kat. br. 2.

Lokalitet: Bribir.

Opis: ulomak dvodijelnog kalupa od sivog pjesce-
njaka. S jedne je strane negativ toke sa Siljastim
produzetkom na vrhu i dio kanala za lijevanje vjero-
jatno ukrasnih igala ili nekog drugog predmeta. S
druge je strane negativ triju karicica.

Dimenzije: 5,1 cm x 4 ¢cm, debljina varira od 0,9 do
1,2 cm.

Literatura: S. BATOVIC, 1980, 74, T. VI/6, VIU/6; S.
BATOVIC, 1981, 130.
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Cat. no. 2

Site: Bribir.

Description: fragment of a bivalve mould of grey
sandstone. On one side is a negative of a button
with pointed extension at the top and a part of pour-
ing channel for casting probably decorative pins or
some other objects. On the other side is a negative of
three small rings.

Dimensions: 5,1 x 4 cm, thickness varies from 0,9-
1,2 cm.

Bibliography: S. BATOVIC, 1980, 74, T. V/6, VII/6;
S. BATOVIC, 1981, 130.

(foto/photo: M. Celhar)
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Kat. br. 3.

Lokalitet: Beretinova gradina, Radovin.

Opis: kameni kalup u obliku kvadra s dva izbocena
ruba na veéim plohama. Na jednoj su strani izdub-
ljeni negativi tri, a na drugoj dva dugmeta ili aplike
s nazubljenim rubom. Tri negativa imaju sredisnje
udubljenje.

Dimenzije: 7,6 cm x 6,1 cm, debljina 2,3 ¢cm, na za-
debljanim rubnim dijelovima 2,9 cm.

Literatura: 5. BATOVIC, 1968, 61, T. XXI, 2; S.
BATOVIC, 1981, 131; S. BATOVIC, O. OSTRIC,
1969, 263, T. VI, 4.
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Cat. no. 3

Site: Beretinova gradina, Radovin.

Description: stone mould in shape of a cuboid with
two protruding edges on larger sides. On one side
three negatives of buttons were hollowed, and on
the other two buttons or appliqués with denticulate
edge. Three negatives have central cavity.
Dimensions: 7,6 x 6,1 cm, thickness 2,3 cm, on
thickened edge parts 2,9 cm.

Bibliography: S. BATOVIC, 1968, 61, T. XXI, 2; S.
BATOVIC, 1981, 131; S. BATOVIC, O. OSTRIC,
1969, 263, T.VL, 4.

(foto/photo: M. Celhar)
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Kat. br. 4.

Lokalitet: Starigrad, podmorje.

Opis: kameni kalup kvadratnog oblika s dva izbocena
ruba na jednoj od ploha. Na istoj se plohi nalazi jedan
gjelovit 1 jedan osteceni negativ dugmeta ili aplika s
nazubljenim rubom i sredi$njim udubljenjem. Pozadi-
na starigradskog kalupa sadrzi izvedene brazde, jed-
nu dijagonalnu liniju koja povezuje suprotne kutove,
od koje se u pravilnim paralelnim razmacima na nju
nizu okomite linije s obiju njezinih strana.
Dimenzije: 5,95 ¢cm x 5,65 c¢cm, debljina od 3,3 do
3,7 cm.

Literatura: neobjavljeno.
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Cat. no. 4

Site: Starigrad, sea bed.

Description: square stone mould with two protrud-
ing edges on one side. One complete and one dam-
aged negative of a button or appliqué with denticu-
late edge and central cavity are on the same side.
Back side of the Starigrad mould contains grooves
and a diagonal line which connects opposite angles
from which vertical lines spread at regular distances
on both sides of the line.

Dimensions: 5,95 x 5,635, thickness 3,3-3,7 cm.
Bibliography: unpublished.

(foto/photo: M. Celhar)
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Kat. br. 5.

Lokalitet: Gradina u Nadinu.

Opis: Cetvrtasta kamena plocica. Na jednoj se plohi
nalaze tri utora za lijevanje dugmadi ili aplika s ni-
zom kuglastih ispupcenja na rubu te jedan nepravil-
nog ovalnog oblika nepoznate namjene. Na jednoj
boc¢noj strani nalazi se vjerojatno nedovrsen otisak
slicne kruzne aplike. Na straznjoj plohi, koja je
osteCena pa viSe od polovice plohe nedostaje, nalazi
se jedan cjelovit negativ dugmeta ili aplike te dva
dijela nedovrsenih ili slomljenih negativa za iste.
Dimenzije: 6,7 cm x 5,3 cm x 2,2 cm.

Literatura: neobjavljeno.
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Cat. no. 5
Site: Gradina in Nadin.
Description: rectangular stone platelet. Three

grooves for casting buttons or appliqués with a series
of spherical embossments on the edge and a groove
of irregular oval shape and unknown function are
on one side. Probably unfinished impression of a
similar round appliqué is on one lateral side Com-
plete negative of a button or appliqué is on the back
side which is damaged so that more than half of the
surface is missing, as well as 2 parts of unfinished or
broken negatives for the identical objects.
Dimensions: 6,7 x 5,3 x 2,2 cm.

Bibliography: unpublished.

(foto/photo: M. Celhar)
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Kat. br. 6.

Lokalitet: Beretinova gradina, Radovin.

Opis: ulomak gornjeg dijela kamenog kalupa za li-
jevanje sjekira keltova s poprec¢nim rebrom.
Dimenzije: 12,3 cm x 7,5 cm, debljina 5,1 c¢m, Sirina
sjekire od 2,9 do 3,1 cm.

Literatura: S. BATOVIC, 1968, 61, T. XXI, 2; S.
BATOVIC, 1980a, 38, T. VII/7; S. BATOVIC, 1981,
131; §. BATOVIC, 1983, 314.
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Cat. no. 6

Site: Beretinova gradina, Radovin.

Description: fragment of an upper part of a stone
mould for casting axe-celts with transversal rib.
Dimensions: 12,3 x7,5 cm, thickness 5,1 c¢cm, axe
width 2,9 to 3, 1 cm.

Bibliography: S. BATOVIC, 1968, 61, T. XXI, 2; S.
BATOVIC, 1980a, 38, T.VII/7; S. BATOVIC, 1981,
131; §. BATOVIC, 1983, 314.

(foto/photo: M. Celhar)
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Kat. br. 7.

Lokalitet: Nin.

Opis: fragment kamenog kalupa za lijevanje sjekira.
Na sredisnjem se dijelu nalaze Cetiri paralelne ure-
zane linije na medusobnoj udaljenosti od 0,9 cm.
Dimenzije: 16,7 cm x 10,7 cm, debljina 4,5 cm (Sirina
sjekire od 3,4 do 7,7 cm, duzina nije cjelovita).
Literatura: neobjavljeno.

I31

Cat. no. 7

Site: Nin.

Description: fragment of a stone mould for casting
axes. In the central part are four incised lines of 0,9
cm apart.

Dimensions: 16,7 x 10,7 cm, thickness 4,5 cm (axe
width from 3,4 cm to 7,7 cm, length — not complete).
Bibliography: unpublished.

(foto/photo: D. Vujevic)
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Kat. br. 8.

Lokalitet: Nin.

Opis: fragment kamenog kalupa za lijevanje sjekira.
Na sredisnjem se dijelu nalazi niz vodoravnih i
okomitih urezanih linija.

Dimenzije: 11,6 cm x 9,9 ¢cm, debljina 4,3 ¢cm (Sirina
sjekire varira od 3 do 4,2 cm).

Literatura: neobjavljeno.
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Cat. no. 8

Site: Nin.

Description: fragment of a stone mould for casting
axes. In the central part is a series of horizontal and
vertical incised lines.

Dimensions: 11,6 x 9,9 cm, thickness 4,3 cm (axe
width varies from 3 to 4,2 cm).

Bibliography: unpublished.

(foto/photo: D. Vujevic)



