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PREDGOVOR

Prije deset godina zapoceli smo iskopavanje
ograni¢enog opsega u $pilji Zukovici, viseslojnom
prapovijesnom nalazistu na otoku Korculi. Nase
namjere i ocekivanja bili su skromni. Zahvaljujuéi
sondiranju koje je jedan od nas (Dinko Radi¢)
proveo jos desetak godina ranije, ocekivali smo da
¢emo otkopati nesto usporedbenog materijala za
nase nalaze iz neolitickih slojeva Vele spile, znatno
veceg i poznatijeg Spiljskog nalazista smjesStenog
na drugom kraju otoka, a s malo sreée mozda
naletjeti i na starije, mezoliticke slojeve. Kao Sto je
Cest slucaj u arheoloskim istrazivanjima, naisli smo
na stvari koje nismo ocekivali.

Suocili smo se s prilicno slozenom situacijom
iz vremena prijelaza na zemljoradnju, sa slojevima
i kontekstima u kojima su se mijesali raznovrsni i
prilicno bogati kasnomezoliticki i ranoneoliticki
nalazi, ponekad u neocekivanim asocijacijama koje
nije bilo lako rasplesti i objasniti. Zbog toga smo
se odlucili prvo pozabaviti sa slojevima koji su bili
jasni i neosporni te na temelju nalaza iz tih slojeva
ocrtati neolitik i mezolitik Zukovice. Tek nakon
toga, mogli smo se uhvatiti u kostac s gradom iz
transformacijskog razdoblja prijelaza od lova i
sakupljanja na stocarstvo i ratarstvo.

Prvi svezak monografije o $pilji Zukovici objavili
smo prije tri godine. U njemu smo predstavili
arheolosku gradu iz neolitickih slojeva (faze 1-3
Zukovice) i mezolitickih slojeva (faza 5 Zukovice).
U predgovoru tog sveska najavili smo da ¢emo
gradu iz slojeva pripisanih vremenu prijelaza na
zemljoradnju (faza 4 Zukovice) objaviti u zasebnom
svesku, buduci da je za njeno pravilno vrednovanje
trebalo provesti dodatne specijalisticke analize.

Dobar dio tih analiza u meduvremenu je
proveden. Tuubrajamouprvomreduradiokarbonsko
datiranje, potom bioarheoloske analize ljudskih
kosturnih ostataka, analize nakita izradenog od
ljustura mekusaca, kao i analize ostataka faune
krupnih sisavaca i mekusaca te stabilnih izotopa.
Na njihovim rezultatima temelje se radovi koje
objavljujemo u ovom drugom svesku posvec¢enom
prijelaznim slojevima Zukovice otkopanim 2013. i
2014. godine.

Nizdrugihanalizajosuvijekjeutijeku, ukljucujuci
arheogeneticke analize ljudskih kosturnih ostatakai
analize ljudske prehranenatemeljurezultataanaliza
stabilnih izotopa te arheozooloskih, malakoloskih
i arheobotanickih istrazivanja. Njihovi konacni
rezultati bit ¢e objavljeni naknadno u zasebnim
radovima. Ocekujemo da ¢e oni obogatiti, rafinirati,a

PREFACE

Ten years ago we began a small-scale excavation
at Zukovica Cave, a multicomponent prehistoric site
on the island of Kor¢ula. We had modest aims and
expectations. Thanks to the test pit dug a decade
earlier by one of us (Dinko Radi¢), we expected to
recover some comparative material for our finds
from the Neolithic levels of Vela spila, a much larger
and better-known cave site located at the opposite
end of the island. We also hoped, that with some
luck, we might run into older, Mesolithic layers. As
often happens in archaeological excavations, we
stumbled upon things that we had not expected.

Our excavations revealed a rather complex
situation around the time of transition to farming,
with layers and contexts that contained a mixture
of diverse and relatively abundant Late Mesolithic
and Early Neolithic finds, sometimes in unexpected
associations that were not easy to disentangle and
explain. We decided, therefore, to deal first with the
layers that were clear and undisputed, and to base
our outlines of the Neolithic and the Mesolithic of
Zukovica on the finds from those layers. Only after
that could we come to grips with the evidence from
the transformative period of the transition from
hunting and gathering to farming.

The first volume of the Zukovica Cave
monograph was published three years ago. In it,
we presented the archaeological evidence from
the Neolithic layers (Zukovica Phases 1-3) and the
Mesolithic layers (Zukovica Phase 5). In our preface
to that volume, we announced that the evidence
from the layers attributed to the time of transition
to farming (Zukovica Phase 4) would be published
in a separate volume, since the proper evaluation
of those finds required additional specialized
analyses.

A large part of those analyses has now been
completed. First and foremost, they include
radiocarbon dating, as well as bioarchaeological
analyses of human skeletal remains, analyses of
ornaments made of mollusk shells, analyses of
remains of large mammals and mollusks, as well as
stable isotope analyses. They provide the base for
the contributions published in this second volume
dedicated to the transitional layers of Zukovica
excavated in 2013 and 2014.

A number of other analyses are still ongoing,
including the archaeogenetic analyses of human
skeletal remains, and analyses of human diet
based on the results of stable isotope analyses
and  zooarchaeological, = malacological and
archaeobotanical research. Their results will be



mozda i modificirati objasnjenja koja nudimo u ovoj
knjizi, no rezultati koje ovdje donosimo dovoljno su
zanimljivi i pouzdani da zasluZuju objavljivanje bez
daljnjeg odlaganja.

U prvom poglavlju raspravljamo o prirodi
naslaga pripisanih fazi 4 $pilje Zukovice, odnosno
o integritetu konteksta i datiranju skupova nalaza
iz tih naslaga. Ta rasprava je od klju¢ne vaznosti
za pravilno vrednovanje grade iz vremena prijelaza
na zemljoradnju. Potom slijede Cetiri poglavlja
posveéena pojedinim kategorijama arheoloskih
nalaza: izradevinama od lomljenog kamena,
kosturnim ostacima ljudi, nakitu napravljenom od
probusenih ljustura morskih i slatkovodnih puzi¢a
te pazljivo izradenom nakitu od ljustura Skoljke
Spondylus. U posljednjem poglavlju objedinjujemo
razlicite kategorije znanstvenih dokaza o ljudima
koji su bili pokopani u $pilji na prijelazu iz mezolitika
u neolitik i iznosimo S§to smo naucili o prijelazu na
zemljoradnju u Jadranu istrazujuéi Zukovicu.

Prijelaz na zemljoradnju jedna je od omiljenih
tema europske prapovijesne arheologije. O toj
vaznoj promjeni jo$ uvijek ponekad razmisljamo
kao o dogadaju koji je jasno razgranicio ono sto
mu je prethodilo (lov i sakupljanje) od onoga $to je
uslijedilo (stocarstvo i ratarstvo). Grada iz Zukovice
jos jednom nas upozorava da se ne radi o promjeni
koja se odigrala preko noéi, nego o procesu koji je
potrajao izvjesno vrijeme i bio znatno slozeniji od
nasih pojednostavljenih modela.

Istrazivanja $pilje Zukovice plod su visegodisnje
suradnje Centra za kulturu iz Vele Luke, Hrvatske
akademije znanosti i umjetnosti, Instituta za
antropologiju iz Zagreba, Sveucilista u Cambridgeu
(UK) i Sveucilista u Pisi (ltalija). Laboratorijski i
analiticki rad omogucen je sredstvima istrazivacko-
inovativhog programa Horizon 2020 Europske
Unije (projekt #692249, Smart Integration of
Genetics with sciences of the Past in Croatia:
Minding and Mending the Gap), Ministarstva
znanosti, obrazovanja i Sporta Republike Hrvatske
(znanstvenoistrazivacki projekti #196-1962766-
2740, Kulturalne promjene i dinamika arheoloskih
populacija na istocnom Jadranu i #101-2690680-
2270, Korelacija paleolitika, mezolitika i neolitika
kontinentalne i primorske Hrvatske) te St John's
Collegea, Cambridge (UK).

Urednici

Vela Luka - Zagreb - Cambridge, rujan 2023.

published later as separate papers. We expect that
they will augment, refine, and possibly modify the
explanations offered in this book, but the results
that we present here are interesting and reliable
enough to be published without further delay.

In the first chapter we discuss the nature of the
deposits attributed to Phase 4 of Zukovica Cave,
the integrity of contexts, and the dating of the
assemblages from those deposits. This discussion is
of crucial importance for the adequate evaluation
of the evidence from the time of the transition to
farming. This is followed by four chapters dedicated
to specific categories of archaeological finds:
flaked stone artifacts, human skeletal remains,
ornaments made of pierced marine and freshwater
gastropod shells, and elaborate ornaments made
from Spondylus shells. In the last chapter we bring
together multiple lines of evidence about the
people who were buried in the cave around the
time of transition from Mesolithic to Neolithic, and
present what we have learned about the transition
to farming in the Adriatic while exploring Zukovica.

The transition to farming remains a favorite topic
in European prehistoric archaeology. Sometimes we
still tend to regard that important transformation
as an event that clearly separated what preceded
it (hunting and gathering) from what followed
(herding and agriculture). The evidence from
Zukovica cautions us once again that this was not
an abrupt overnight change, but a process that
took a while, and was much more complex than our
simplified models might suggest.

The explorations of Zukovica Cave are the
result of a long-term collaboration between the
Cultural Centre Vela Luka, the Croatian Academy of
Sciences and Arts, the Institute for Anthropological
Research (Zagreb), The University of Cambridge
(UK) and The University of Pisa (ltaly). The funding
for laboratory and analytical work was provided by
the EU’s Framework Programme for Research and
Innovation Horizon 2020 (project #692249, Smart
Integration of Genetics with Sciences of the Past
in Croatia: Minding and Mending the Gap), the
Ministry of Science, Education and Sports of Croatia
(projects #196-1962766-2740, Culture Change and
Dynamics of Archaeological Populations in Eastern
Adriatic, and #101-2690680-2270, Correlation of
the Palaeolithic, Mesolithic and Neolithic of the
Continental and Coastal Regions of Croatia), and St
John'’s College, Cambridge.

The Editors

Vela Luka - Zagreb - Cambridge, September 2023
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Uvod

Drugi svezak knjige o Zukovici usredotogen je na
prijelaz od lova i sakupljanja na proizvodnju hrane
ili, tradicionalno govoreci, iz mezolitika u neolitik. To
vrijeme predstavljeno je u Zukovici nizom konteksta
pripisanih ¢etvrtoj fazi nalazista. Cilj ovog uvodnog
poglavlja je razjasniti, koliko je to moguce, Sto
predstavlja arheoloska grada iz tih ,prijelaznih
konteksta“.

Podintegritetomskupanalazapodrazumijevamo
vjerojatnost da njegovi sastavni dijelovi cCine
medusobno povezane tragove ljudskog ponasanja.
Zaostali i umetnuti nalazi svjedoce u naknadnom
remecéenju konteksta: Sto ih je viSe, integritet
skupa nalaza je manji. Veé na prvi pogled ocito je
da konteksti faze 4 $pilje Zukovice sadrze nalaze
koje bismo, prema uobicajenim kriterijima, bez
dileme pripisali razli¢itim arheoloskim razdobljima.
Loncariju, kosti domacih zivotinja i poneku
karakteristicnu izradevinu od lomljenog kamena
opredijelili bismo u neolitik, dok bismo nekoliko
drugih karakteristicnih litickih izradevina i glavninu
kostiju divljih lovnih Zivotinja opredijelili u mezolitik.
Velika veéina nalaza (najveci dio litike, ljudske kosti,
ostaci riba i razlicitih morskih mekusaca, nakit
od skoljaka) moze pripadati bilo kojem od ta dva
razdoblja.

U kojoj su mjeri konteksti faze 4 poremeceni?
Dvije glavne vrste nezavisnih dokaza -
sedimentoloska i radiometrijska grada — svjedoce
o remecenju konteksta i niskom integritetu

Sinisa Radovi¢
Zavod za paleontologiju i geologiju kvartara HAZU
sradovic@hazu.hr

Nikola Vukosavljevi¢
Sveuciliste u Zagrebu, Filozofski fakultet, Odsjek za arheologiju
nvukosav@ffzg.hr

Preston T. Miracle

McDonald Institute for Archaeological Research, University
of Cambridge, ptm21@cam.ac.uk
preston.miracle@gmail.com

Introduction

This second volume devoted to Zukovica Cave
focuses on the shift from hunting and gathering
to food production or, traditionally speaking, the
“Mesolithic-Neolithic transition”. At Zukovica,
that time is represented by a series of contexts
attributed to Phase 4 of the site. The purpose of
this introductory chapter is to sort out, as far as
possible, what the archaeological evidence from
those “transitional” contexts represents.

We use “integrity” of an assemblage as a proxy
for the likelihood that its constituent elements are
culturally/behaviorally associated with one another.
Residual and intrusive finds in an assemblage
indicate post-depositional disturbance of a
context: the more numerous they are, the lower the
integrity of the assemblages contained therein. It
is immediately obvious that the Phase 4 contexts
of Zukovica Cave contain finds that, according to
common criteria, would lead one to unhesitatingly
attribute them to different archaeological periods.
Pottery, a few characteristic lithic artifacts, and
bones of domesticated animals are attributable to
the Neolithic. A few characteristic lithics, and to
a lesser extent, bones of wild game animals are
attributable to the Mesolithic. The majority of finds
(most of the lithics, human bones, fish remains,
various sea mollusks and beads made of their
shells) could come from either period.

To what extent are the contexts of Phase 4
disturbed? Two main lines of independent evidence



pridruzenih skupova nalaza. Ako konteksti ne bi
bili poremeceni, sve nalaze iz pojedinih konteksta
trebalobismatratipraktickiistovremenimbezobzira
na njihov mezoliticki ili neoliticki karakter odreden
formalno-tipoloskimobiljezjimaizradevina,vrstama
zivotinjskih ostataka, itd. Integritet pridruzenih
skupova nalaza bio bi visok. Ako su konteksti
poremeceni, oni mogu sadrzavatinalaze iz razlicitih
razdoblja. U nastavku éemo iznijeti niz argumenata
koji podupiru drugospomenutu pretpostavku:
konteksti faze 4 poremeceni su u vecoj ili manjoj
mijeri. Cini se da su naslage faze 4 oblikovane za
vrijemeranog neolitika, alije unjih uklopljenaznatna
kolicina preradenog tla, artefakata i ekofakata
iz mezolitickih naslaga. Relativha zastupljenost
karakteristicnih neolitickih i mezolitickih nalaza
razlikuje se od konteksta do konteksta. Mladi
konteksti svojim sadrzajem obi¢no viSe nalikuju
neolitickim kontekstima, dok stariji viSe nalikuju
mezolitickim kontekstima Zukovice.

Sedimentoloska grada

Sedimentoloske dokaze remecenja iznio je
Boschian u prvom svesku monografije posvecene
Zukovici. Vezano uz naslage faze 4 naveo je
sljede¢a opazanja i interpretacije:

Odsutnost tipicnih slojevitih naslaga stajskog
gnoja ovdje ukazuje na sedimente koji uz
indikatore uzgoja stoke sadrZe i kucanski
otpad... lIzrazito homogeni i donekle prhki
sedimenti faze 4, unutar koje se jedva
razaznaje  uslojavanje, upozoravaju na
moguénost da su kucanske aktivnosti jako
preradile sediment i izmijesale ga s ranije
istaloZenim stratigrafskim jedinicama. To
upucuje na intenzivno koristenje Spilje za
boravak ljudi koji su taj prostor mozZda dijelili
s domacim Zivotinjama. (Forenbaher et al.
2020: 14-15)

Radiokarbonski datumi

U pilji Zukovici stoji nam na raspolaganju devet
radiokarbonskih datuma iz vremena prijelaza od
lova i sakupljanja na zemljoradnju (tablica 1.1; slika
1.1). Svi datirani uzorci su kost, tri od domacih
Zivotinja (ovce ili ovce/koze), tri od divljih Zivotinja
(srne) i tri ljudske kosti. Jedan od uzoraka (kost
ovce ili koze) dao je vrlo malo kolagena (0,1% od
uzorkovane mase kosti) pa se tocnost dobivenog
datuma (OxA-X-3178-17: 68601100 BP) mora uzeti
s izvjesnim dozom opreza (usp. Bronk Ramsey et
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— sedimentological and radiometric — indicate
disturbance of contexts and a low integrity of
associated assemblages. If contexts were intact, all
finds from a specific context should be considered
as virtually contemporaneous, regardless of their
Mesolithic or Neolithic character based on formal
typological traits of artifacts, animal remains, and
so on. The integrity of associated assemblages
would be high. If contexts were disturbed, then they
might contain finds from different periods. We argue
below that everything points to the latter scenario;
Phase 4 contexts are to a greater or lesser extent
disturbed. Apparently, the sediments of Phase
4 were formed during Early Neolithic times and
incorporated a substantial amount of reworked soil,
artifacts and ecofacts from underlying Mesolithic
sediments. Therelative abundance of characteristic
Neolithic and Mesolithic finds varies from context
to context. Generally, the younger contexts are by
their content more akin to Neolithic contexts, while
older Phase 4 contexts are more like the Mesolithic
contexts at Zukovica.

Sedimentological evidence

Sedimentological evidence of disturbance was
provided by Boschian in the first volume of this
monograph. Boschian made these observations
and interpretations about the Phase 4 sediments:

The absence of typical layer-cake fumiers
in these units points towards sediments
comprising domestic waste as well as
indicators of stock-rearing.. The very
homogeneous  and  somewhat  loose
sediments of Phase 4, where layering can
barely be observed, suggest also that domestic
activities may have intensely reworked the
sediment, mixing it with previously deposited
units. This aspect points towards an intensive
use of the cave for dwelling by humans, who
possibly shared their spaces with animals.
(Forenbaher et al. 2020: 14-15)

Radiocarbon dates

At Zukovica Cave we have at our disposal nine
radiocarbon dates from the time of the transition
from hunting-gathering to farming (Table 1.1;
Figure 1.1). All the dated samples are bone. Three
samples are from bones of domesticated animals
(sheep and sheep/goat); three samples are of wild
animals (roe deer); and three samples come from
human bones. One of the samples (a sheep or a



al. 2015: 178). Njegov kalibrirani raspon od 2SD
(5981-5568 pr. Kr.) proteze se preko skoro cijele
prve polovice Sestog tisuélje¢a pr. Kr, Sto se
poklapa s trajanjem ranog neolitika na isto¢nom
Jadranu (Forenbaher et al. 2013: 597). Uzorak je
prikupljen iz stratigrafske jedinice 113, najmladeg
konteksta mezoliticke faze 5 (slika 1.2). Po svoj
prilici, radi se o ranoneolitickom nalazu umetnutom
u kasnomezoliticki kontekst.

Odkljucne suvaznosticetiridatumanauzorcima
prikupljenim iz jednog te istog najstarijeg konteksta
pripisanog fazi 4 (SJ 112). Dva uzorka kostiju ovaca
datirana su oko ili neposredno prije godine 6000. pr.
Kr., dok su uzorci kostiju srne i Covjeka datirani oko
godine 6300. pr. Kr. Jo§ dva datuma na ljudskim
kostima ucvrséuju datiranje ostataka ljudi oko
godine 6300. pr. Kr,, jedan iz neposredno mladeg
konteksta faze 4 (SJ 111) i drugi iz stare sonde
(bez preciznih podataka o kontekstu) koju je 2001.
godine iskopao Dinko Radi¢. Datirani uzorciljudskih

Tablica 1.1. Radiokarbonski datumi iz Zukovice
Table 1.1 Radiocarbon dates from Zukovica

goat bone) yielded very little collagen, only 0.1%
of the bone mass sampled. The associated date
(OxA-X-3178-17: 6860+100 BP) is of the kind that
“ought to be viewed with something of a health
warning in terms of its accuracy” (Bronk Ramsey
et al. 2015: 178). Its calibrated 2SD range (5981-
5568 BC) spans almost the entire first half of the 6%
millennium BC, which corresponds to the duration
of the East Adriatic Early Neolithic (Forenbaher et
al. 2013: 597). The sample was recovered from
Stratigraphic Unit 113, the youngest context of
the Mesolithic Phase 5 (Figure 1.2). Most likely,
this is an intrusive Early Neolithic find from a Late
Mesolithic context.

The four dates on samples that were recovered
from the same context, the earliest one attributed
to Phase 4 (SU 112), are of key importance. The
two sheep bone samples were dated to around
(or just before) 6000 BC, while the roe deer and
human bone samples were dated to around 6300
BC. Two more dates on human bones confirm the
dating of human remains to around 6300 BC. One
comes from an immediately overlying Phase 4
context (SU 111), while the other is from the old

Lab.br Uzorsk Kontelst sedainjosti | Celioated ranges 8.0,
el 1SD 2SD

OxA-39937 'ég;tr e/ Otl’lj’s”e E";‘]Zesssgd 113;'2, 5 7971432 7035-6824 | 7043-6701
OxA-39936 'ég;tr e/ Otl’lj’s”e E";‘]Zesssgdﬁ 3 7420430 63686238 | 6384-6230
OXA-X-3178-17 'g"”sst /éggge E";‘]Zesssgdﬁ 3 6860+100 5842-5657 | 5981-5568
OxA-40177 'ég;tr e/ Otl’lj’s”e E";‘]Z:fg&]ﬁ ) 7442427 6376-6248 | 6390-6239
OxA-41331 Ilfl?)itv é gggigns E";‘]Z:fg&]ﬁ ) 7432424 6370-6245 | 6381-6236
OxA-42339 'g"”sst ; r?e"s"e E";‘]Z:fg&]ﬁ ) 7171426 60626017 | 6071-5991
OxA-40099 'g"”sst ; r?e"s"e E";‘]Z:fg&]ﬁ ) 7113425 6019-5928 | 6061-5917
OxA-41330 Ilfl?)itv é gggigns Ei223f§31111 : 7375424 6338-6101 6370-6087
OxA-41287 Ilfl?)itv é gggigns 'Esxk:a‘i;‘;?:r{ez%%T : 7443427 6376-6250 | 6391-6239

11




OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

Lab.br. Kontekst
Lab. no.
ab.no. Context Iz iskopavanja 2001.
A From excavation in 2001
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Homo
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OxA-42339 112 . o
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W
\
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Capreolus N
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Years B.C.

Slika 1.1. Distribucije gustode vjerojatnosti za radiokarbonske datume iz Zukovice

(datum OxA-X-3178-17 nije prikazan).

Figure 1.1. Probability density distributions for radiocarbon dates from Zukovica (date
OxA-X-3178-17 is not shown,).
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Slika 1.2. Radiometrijski datirani konteksti prikazani na stratigrafskom dijagramu (datum OxA-41287 iz

iskopavanja 2001. godine nije prikazan).

Figure 1.2. Radiometrically dated contexts shown in stratigraphic diagram (date OxA-41287 from the

excavation in 2001 is not shown,).

kostijupotjecuodnajmanjedvijerazli¢iteindividue.
Jos jedan uzorak kosti srne iz najmladeg konteksta
mezoliticke faze 5 (SJ 113) takoder je datiran oko
godine 6300. pr. Kr. Jedini znatno raniji datum je
iz stratigrafski starijeg mezolitickog konteksta (SJ
113.5), gdje je uzorak kosti srne datiran oko godine
6900. pr. Kr.

Radiokarbonski datumijasno pokazuju dafaza4
obuhvaca mijeSane kontekste u kojima se zajedno
pojavljuje grada iz dva razliita razdoblja. Prema
njima, kosti divljih lovnih zivotinja i ljudski ostaci
iz faze 4 pripadaju vremenu blizu kraja kasnog
mezolitika, dok su kosti domacih zivotinja dva ili tri
stolje¢a mlade i pripadaju vremenu pocetka ranog
neolitika. Pritom valja napomenuti da bi ljudski
ostaci mogli biti previsoko datirani zbog efekta
morskog rezervoara (vidjeti 6. poglavlje).

Sto je dovelo do mijeSanja mladih neolitickih i
starijih mezolitickih nalaza u kontekstima faze 4?

1 Datirane su desna tre¢a metakarpalna kost odrasle osobe
iz §J 111, lijeva tre¢a metakarpalna kost odrasle osobe iz
SJ 112 i desna tre¢a metakarpalna kost odrasle osobe iz
Radic¢evih iskopavanja 2001. godine (vidjeti 3. poglavlje).

Zukovica trench (which lacks detailed provenience
information) excavated by Dinko Radi¢ in 2001.
The dated human bone samples belong to at least
two different individuals.” Another sample on a roe
deer bone from the youngest context of Mesolithic
Phase 5 (SU 113) was also dated to around 6300
BC. The one much earlier date comes from a
stratigraphically older Mesolithic context (SU
113.5), where a sample of roe deer bone was dated
to around 6900 BC.

Radiocarbon dates strongly indicate that Phase
4 comprises mixed contexts in which evidence from
two different periods appears together. According
to those dates, bones of wild game animals and
human remains from Phase 4 belong to a time near
the end of the Late Mesolithic, while the bones of
domesticated animals are two or three centuries
younger and belong to the time of the beginning of
the Early Neolithic. One should note, however, that
the dates on human remains might be too old due to
a marine reservoir effect (see Chapter 6).

1 They include an adult right metacarpal 3 from SU 111, an adult
left metacarpal 3 from SU 112, and an adult right metacarpal 3
from excavations conducted by Radi¢ in 2001 (see Chapter 3).
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Vjerojatno se radi o posljedicama nekoliko razlicitih
procesa. Prvi od njih su ljudske aktivnosti koje su
se odvijale u davnoj proslosti. Ve¢ je spomenuto da
je Spilja po svemu sudeéi bila intenzivno koristena
za boravak ljudi i domacéih zivotinja na pocetku
neolitika. Te aktivnosti poremetile su vr$nidio ranije
nakupljenih mezolitickih naslaga. Tako su nastale
naslage jedva zamjetne slojevitosti koje po Citavoj
svojoj debljini sadrze neoliticke nalaze (primjerice,
ulomke loncarije i kosti domacih Zivotinja) i
zaostale mezoliticke nalaze (primjerice, tipicna
kastelnovijenska oruda i kosti divljih Zivotinja).
Nadalje, kontakt izmedu sloja mezoliticke faze 5 i
sloja ,prijelazne” faze 4 nad njim ostar je, vjerojatno
erozijski i zakoSen prema unutrasnjosti Spilje
(Forenbaher et al. 2020: 14) pa su erozija i nagib tla
takodermoglidoprinijetimijeSanju sadrzajaslojeva.
Unutar sloja faze 4 ima i ponesto naznaka kasnijih
aktivnosti malih zZivotinja koje su mogle doprinijeti
mijeSanju, no one nisu narocito izrazene. Napokon,
do manjeg mijeSanja moglo je doc¢i i tijekom
iskopavanja. Uvjeti rada u sondama bili su prilicno
teski zbog tijesnog prostora, zbog rahlog sedimenta
mladih slojeva sklonog urusavanju (bilo je nekoliko
manjih nezgoda te vrste), kao i zbog velikih kamenih
blokova u neposrednoj blizini iskopa koji su prijetili
potencijalno katastrofalnim urusavanjem.

Analize distribucije  pojedinih  kategorija
arheoloskih nalaza po kontekstima (loncarije,
ostataka krupnih sisavaca, litike, ljudskih ostataka
i nakita od puzi¢a i Skoljaka) pruzaju dodatne
informacije o mijeSanju arheoloske grade iz
razlicitih razdoblja, ali i o vjerojatnim asocijacijama
izmedu pojedinih kategorija nalaza.

Loncarija

Skup nalaza loncarije iz faze 4 obraden je u
prvom svesku posve¢enom iskopavanjima u Spilji
Zukovici zajedno sa skupovima nalaza lonéarije iz
ostalih faza (Forenbaher 2020). Malobrojni ulomci
loncarije pojavljuju se u kontekstima pripisanim
fazi 4 i prilicno ujednaceno su prisutni kroz cijeli taj
sloj. Prikupljeni suiz 11 od 12 konteksta pripisanih
spomenutojfazi,anemaih jedino umalojlecéipepela
oznacenoj kao SJ 21. Relativha koli¢ina loncarije
izrazenatezinom ulomaka po kubicnom metru sloja
vrlo je mala u usporedbi s mladim fazama. Iznosi
samo 157 g/m?, za razliku od 856 g/m? za fazu 3
(prijelaz iz ranog u srednji neolitik), 2869 g/m? za
fazu 2 (prijelaz iz srednjeg u kasni neolitik) i 3118
g/m? za fazu 1 (kasni neolitik). Od ukupno 1889
ulomaka lonéarije iz nasih iskopavanja u Zukovici,
samo 71 prikupljen je iz konteksta faze 4. Unutar te
faze, najbogatija loncarijom bila je SJ 107 koja lezi
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What caused the mixing of younger Neolithic and
older Mesolithic finds in Phase 4 contexts? Most
likely, it was the consequence of several different
processes, the first being certain human activities in
adistant past. As mentioned, it seems that the cave
was intensively used by people and their animals
at the beginning of the Neolithic. Those activities
disturbed the uppermost part of sediments
previously deposited during the Mesolithic. This
resulted in sediments with barely observable
layering, containing both Neolithic materials (such
as potsherds and domesticated animal bones)
and residual Mesolithic materials (such as typical
Castelnovian tools and wild animal bones). This
mixing occurs throughout Phase 4. Furthermore,
the contact between the Mesolithic Phase 5 layer
and the overlying “transitional” Phase 4 layer is
sharp, probably erosional, and inclined towards the
cave interior (Forenbaher et al. 2020: 14). Erosion
and the sloping ground may have contributed
further to the mixing of the layer's contents. Within
the Phase 4 layer there is some evidence of later
small burrowing animal activity that would have
contributed to the mixing, but that evidence is not
extensive. Finally, some mixing may have occurred
at the time of excavation. The working conditions in
trencheswereratherdifficult duetorestricted space;
the friable sediments of the younger layers were
prone to collapses (we had several minor accidents
of that kind), and large stone blocks located very
close to the excavated areas threatened potentially
catastrophic collapses.

Analysis of the distribution by context of specific
categories of finds (pottery, large mammal remains,
lithics, human remains and ornaments made of
mollusk shells) provides additional information
about the mixing of the archaeological evidence
from different periods, as well as of probable
associations between categories of finds.

Pottery

The Phase 4 pottery assemblage was described
and analyzed along with the pottery assemblages
from other phases in the first volume dedicated to
explorations at Zukovica Cave (Forenbaher 2020).
A small number of potsherds appear in contexts
attributed to Phase 4, fairly evenly distributed
throughout the layer. They were recovered from
11 of the 12 Phase 4 contexts and are absent
only from a small ash lens recorded as SU 21. The
relative quantity of pottery, expressed as weight
of potsherds per cubic meter of sediment, is very
low compared to younger phases. It amounts
to only 157 g/m? as opposed to 856 g/m? in



na njenom vrhu, neposredno ispod SJ 106 pripisane
fazi 3 (prijelazizranogu srednjineolitik). Sadrzavala
je 23 ulomka loncarije ukupne tezine 145 g.

Vecina ulomaka je vrlo malih dimenzija. Indeks
razlomljenosti (odnosbrojaulomakaiukupnetezine
loncarije) veci je nego u bilo kojoj drugoj faziiiznosi
151 ulomak/kg, sto je blisko usporedivo s indeksom
razlomljenosti loncarije iz faze 0 (148 ulomaka/
kg) koja obuhvaca sve poremecene kontekste
(Forenbaher 2020: 20, tablica 2.1). Usitnjenost
dodatno istice Cinjenica da je prosjecna debljina
dijagnostickih ulomaka? iz faze 4 ve¢a nego u bilo
kojoj drugoj fazi i iznosi 7,0 mm, u usporedbi s 6,4
mm u fazi 3, 6,2 mm u fazi 2 57 mm u fazi 1. To
znaci da su ulomci iz faze 4 u prosjeku relativno
debeli i vrlo maleni.

Svivremenski osjetljiviulomciiz faze 4 pripadaju
impreso lonéariji (Forenbaher 2020: 21-23), dok iz
slojeva mladih neolitickih faza 1-3 nije prikupljen
nijedan takav ulomak. Drugim rijeCima, vremenski
osjetljivi nalazi koji najjasnije svjedoce o koristenju
Spilje tijekom ranog neolitika (grubo receno,
pocetkom i tijekom prve polovice Sestog tisucljeca
pr. Kr.) pojavljuju se iskljuéivo unutar faze 4.

Prisutnostloncarije u prakticki svim kontekstima
faze 4 snazno indicira da je citav pripadajuci sloj
izmijeSan, odnosno da uz mezoliticku sadrzi i
ranoneolitickugradu. Malaukupnakoli¢inaloncarije
(osim pri samom vrhu) mozda bi mogla ukazivati
na to da je ve¢ina mase sloja ipak mezoliticka.
Alternativno objasSnjenje bilo bi da loncarija u
ranom neolitiku nije bila u tako Sirokoj upotrebi
kao u kasnijim neolitickim razdobljima, narocito
ako su ranoneoliticki posjetioci Spilje bili ponajprije
stocari. Podaci o razlomljenosti loncarije u skladu
su s pretpostavkom da se radi o poremeéenim
kontekstima u kojima su intenzivne ljudske
aktivnosti pridonijele usitnjavanjuizradevina nakon
odlaganja.

Budu¢i da iz neposredno dubljih slojeva
pripisanih mezolitickoj fazi 5 nije prikupljen nijedan
ulomak loncarije, ova kategorija nalaza ne svjedoci
omijeSanjuneoliticke grade sa slojevima pripisanim
toj fazi.

Krupni sisavci

Skup nalaza ostataka krupnih sisavaca iz
konteksta pripisanih fazi 4 spilje Zukovice ukljucuje

2 Podaci o debljini stjenke posude postoje
samo za dijagnosticke ulomke.

Phase 3 (transition from Early Neolithic to Middle
Neolithic), 2869 g/m® in Phase 2 (transition from
Middle Neolithic to Late Neolithic) and 3118 g/m?
in Phase 1 (Late Neolithic). Out of the total of 1889
potsherds from our excavations at Zukovica, only
71 were recovered from Phase 4 contexts. Within
that phase, the uppermost context (SU 107), which
directly underlies SU 106 attributed to Phase 3
(transition from Early Neolithic to Middle Neolithic),
contained the largest quantity of pottery: 23 sherds
weighing 145 grams in total.

Most of the potsherds are very small. The Phase
4fragmentationindex (theratiobetweenthe number
of fragments and their total weight) is higher than
in any other phase, amounting to 151 fragments/
kg, and is closely comparable to the fragmentation
index of Phase 0 (148 fragments/kg), a phase that
includes all disturbed contexts (Forenbaher 2020:
20, Table 2.1). High fragmentation is emphasized
by the fact that the average wall thickness of
diagnostic fragments? in Phase 4 (7.0 mm) is
greater than in any other phase (6.4 mm in Phase 3,
6.2 mm in Phase 2 and 5.7 in Phase 1). This means
that the average pottery fragment from Phase 4 is
relatively thick and tiny.

All temporally sensitive potsherds from Phase
4 are of Impressed Ware (Forenbaher 2020: 21-23),
while not a single Impressed Ware potsherd was
recovered from the younger Neolithic phases 1-3.
In other words, time-sensitive artifacts that are the
clearestindicators of the cave’s use during the Early
Neolithic period (roughly, the beginning and the first
half of the 6" millennium BC) are present only within
Phase 4.

The presence of pottery in virtually all Phase
4 contexts strongly suggests that the entire
corresponding layer is mixed and contains an
assemblage of Early Neolithic finds in addition
to Mesolithic material. The small total quantity
of pottery (except at the very top) might be an
indication that the prevailing mass of the layer is
Mesolithic. Alternatively, pottery might not have
been so commonly used during the Early Neolithic
as during the later Neolithic periods, especially
if the Early Neolithic visitors to the cave were
primarily herders. Fragmentation data agree with
the interpretation that we are looking at disturbed
contexts, where intensive postdepositional human
activities contributed to the breaking of artifacts
into small pieces.

Since the immediately underlying layers
attributed to the Mesolithic Phase 5 did not yield

2 Data about wall thickness are available
for diagnostic fragments only.
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641 taksonomski odrediv ulomak kostiju i zuba®.
Medu njima su ostaci lovne divljai (srna, jelena,
lisica, kuna, divljih macaka i zeCeva) zastupljeni
sa 76% (NISP=490), ostaci domacih Zivotinja
(skoro iskljucivo ovikaprida) s 22% (NISP=138),
dok preostalih 2% (NISP=13) ¢ine ostaci domacih
ili divljih svinja (Tablica 1.2). Promatramo li fazu 4
u cjelini, kosti lovne divljaci su viSe nego tri puta
brojnije od kostiju domacéih zivotinja.

Buduc¢i da sloj pripisan fazi 4 lezi izmedu jasno
odredenih mezolitickihineolitickihnaslaga,namece
se pitanje jesu li kosti domacih i divljih Zivotinja
dospjele u njega istovremeno, Sto bi svjedocilo
o istovremenosti lovno-sakupljackih i stocarskih
aktivnosti zajednice (ili zajednica) koje su koristile
$pilju Zukovicuy, ili se radi o mjesavini Zivotinjskih
ostataka iz dvaju razli¢itih razdoblja.

Izravno radiokarbonsko datiranje zivotinjskih
kostiju pokazalo se klju¢nim za rjeSavanje ove
nedoumice. Sve tri datirane kosti ovikaprida,
bez obzira na kontekste iz kojih su prikupljene,
pripadaju vremenu oko ili nakon 6000. godine
pr. Kr. (tablica 1.1) sto odgovara ranom neolitiku,
odnosno vremenu koje je na prostoru srednjeg
Jadrana obiljezeno pojavom stocCarstva i ratarstva
(Forenbaher et al. 2013). Pritom valja istaknuti da
su obje kosti ovce iz najstarijeg konteksta faze
4 datirane oko ili neposredno prije godine 6000.
pr. Kr, sto ih Cini najranijim izravno datiranim
domestikatima uregiji. Spomenutidatumiujedno su
medu najviSimradiokarbonskim datumimavezanim
uz pocetak neolitika i prijelaz na zemljoradnju na
Jadranu. Tre¢a izravno datirana kost ovikaprida
¢ini se nekoliko stolje¢a mladom. Kao Sto je ve¢
rec¢eno, taj posljednji datum (OxA-X-3178-17) treba
uzeti s oprezom, ali on ipak upucuje na to da se
radi o neolitickom nalazu umetnutom u mezoliticki
kontekst.

Za razliku od toga, sve tri izravno datirane kosti
srna pripadaju sedmom tisuéljeéu prije Krista. One
iznajstarijegkontekstafaze4inajmladegkonteksta
faze 5 starije su dva ili tri stolje¢a od najstarijih
izravno datiranih kostiju ovikaprida (tablica 1.1).
Sukladno ocekivanju, tre¢a izravno datirana kost
srneizjednogod stratigrafski starijih kontekstafaze
5 starijaje joS nekoliko stolje¢a. Prematome, izravni
radiokarbonski datumi prilicno uvjerljivo ukazuju na
to da se u sloju pripisanom fazi 4, kao i u SJ 113
(najmladem kontekstu pripisanom mezolitickoj
fazi 5) mijeSa grada iz razli¢itih razdoblja. Ostaci
domacih zivotinja s pocCetka neolitika pomijeSani

3 Podaci o fauni su rezultat preliminarnog sortiranja
grade koje je tijekom iskopavanja proveo Miracle,
kao i analiza koje su proveli Tomac i Radovi¢.
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any pottery, this category of finds does not point
to the mixing of Neolithic evidence within Phase 5
contexts.

Large mammals

The large mammal remains assemblage from
contexts attributed to Phase 4 of Zukovica Cave
includes 641 taxonomically determinate bone and
tooth fragments®. Among them, remains of wild
game animals (roe deer, red deer, fox, marten, wild
cat and hare) constitute 76% (NISP=490), while
remains of domesticates (almost exclusively
ovicaprids) constitute 22% (NISP=138). The
remaining 2% (NISP=13) are remains of pigs, either
wild or domesticated (Table 1.2). Regarding Phase
4 as a whole, wild game bones are over three times
more numerous than the bones of domesticates.

Since the deposit attributed to Phase 4 lies
between the clearly defined Mesolithic and
Neolithic layers, the question arises whether the
bones of domesticates and wild game animals
ended up in it simultaneously, which would indicate
contemporaneous hunting-gathering and herding
activities of the community (or communities) that
used Zukovica Cave, or they represent a mixture of
animal remains from two different periods.

Direct radiocarbon dating of animal bones
proved crucial for resolving this dilemma. All of
the three dated ovicaprid bones, regardless of the
contexts from which they were recovered, were
dated to around or after the year 6000 BC (Table
1.1), which corresponds to the Early Neolithic, the
period that is marked in the central Adriatic by the
arrival of farming (Forenbaher et al. 2013). It should
be noted that both sheep bones from the oldest
Phase 4 context were dated to around (or just
before) 6000 BC, which makes them the earliest
directly dated domesticates in the region. These
dates are also among the oldest radiocarbon dates
associated with the beginning of the Neolithic and
the transition to farming in the Adriatic. The third
directly dated ovicaprid bone appears to be several
centuries younger. As already cautioned, this last
date (OxA-X-3178-17) should be regarded with
skepticism, but nevertheless it suggests that this
was an intrusive Neolithic find recovered from a
Mesolithic context.

By contrast, all three directly dated roe deer
bones belong to the 7" millennium BC. Those from

3 Faunal data are from a preliminary sort made in the field by
Miracle, as well as analyses made by Tomac and Radovi¢.



Tablica 1.2. Taksonomski odredivi ostaci (NISP) krupnih sisavaca iz faze 4

Table 1.2 Taxonomically determinate large mammal remains (NISP) from Phase 4

NISP %
Ovis aries, Capra hircus 137 21,4
Bos taurus 1 02
Sus sp. 13 2,0
Cervus elaphus 13 2,0
Capreolus capreolus 286 44,6
Vulpes vulpes 136 21,2
Felis silvestris 10 1,6
Martes sp. 42 6,6
Lepus europaeus 3 0,5
UKUPNO / TOTAL 641 100,0

su s ostacima lovne divljaCi s kraja mezolitika.
Sudeéi po radiokarbonskim datumima, uzorci srna
i ovikaprida iz Zukovice vremenski se ne preklapaju,
no toipak ne znaci da seinajraniji sto¢ari nisumogli
baviti lovom i sakupljanjem.

Slijedom spomenute pretpostavke podijelili
smo skup nalaza ostataka krupnih sisavaca iz
faze 4 na skup lovne divlja¢i i skup domadih
Zivotinja. Ostatke svinja smo izuzeli jer na temelju
malobrojnih i nedovoljno karakteristicnih ulomaka
kostiju nije bilo mogucée pouzdano razlikovati
domace od divljih svinja. Skup nalaza domacih
Zivotinja iz faze 4 sastoji se gotovo iskljucivo
od ostataka ovikaprida, Sto je posve u skladu sa
sastavom skupova nalaza krupnih sisavaca iz
kasnijih neolitickih faza Zukovice u kojima takoder
izrazito dominiraju ovikapridi (Kovacéevi¢ & Radovié¢
2020: 63-65). U skupu nalaza lovne divljaci iz faze
4 vise od polovice ¢ine ostaci srna (58%). Za njima
slijede lisice (28%), kune (9%) te malobrojni ostaci
jelena (3%), divlle macke (2%) i zeceva koji su
zastupljeni samo s tri kosti. Relativna zastupljenost
divljih taksona blisko je usporediva sa skupom
nalaza ostataka krupnih sisavaca iz mezoliticke
faze 5 $pilje Zukovice (Tomac & Radovi¢ 2020: 85-
87). Opisani sastavi skupova nalaza u skladu su s
pretpostavkom da faza 4 sadrzi pomijesanu gradu
iz dva razlicita vremenska razdoblja obiljezena
razliCitim strategijama opstanka.

Ostaci divljih i domacih zivotinja prisutni su kroz
Citavu debljinu sloja pripisanog fazi 4 i u gotovo
svim njegovim kontekstima. Izuzetak je SJ 108 iz
koje potjeCu samo dva odrediva ulomka kosti, oba
od ovce ili koze, no taj uzorak je premalen da bi bio
reprezentativan. Indikativho je da se omjer broja

the oldest Phase 4 context and the youngest Phase
5 context are two or three centuries older than the
oldest directly dated ovicaprid bones (Table 1.1). As
would be expected, the third directly-dated roe deer
bone from one of the stratigraphically older Phase
5 contexts is older by several centuries. Direct
radiocarbon dates therefore strongly suggest that
the layer attributed to Phase 4, as well as SU 113
(the youngest context attributed to the Mesolithic
Phase 5) contain mixed evidence from different
periods. Remains of domesticated animals from
the beginning of the Neolithic are mixed with the
remains of game animals from the end of the
Mesolithic. The dating evidence suggests that the
Zukovica roe deer and ovicaprid samples are not
contemporaneous. However, it does not rule out
hunting and collecting by the earliest herders.

For the sake of argument, we split the Phase
4 large mammal remains assemblage into an
assemblage of wild game and an assemblage of
domesticates. We excluded pig remains since the
small number of uncharacteristic bone fragments
prevented any reliable distinction between wild
and domesticated pigs. The Phase 4 domesticates
assemblage consists almost exclusively of
ovicaprid remains. This is completely in accord
with the contents of large mammal assemblages
from later Neolithic phases of Zukovica, which also
are heavily dominated by ovicaprids (Kovacevié¢
& Radovi¢ 2020: 63-65). The Phase 4 wild game
assemblage is dominated by roe deer, which
constitute more than half of it (58%). They are
followed by fox (28%), marten (9%), a few red deer
and wild cats (3% and 2%, respectively), and only
three hare bones. Relative representation of wild
taxa is closely comparable to the large mammal
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odredivihulomakakostijudomacihidivljih zivotinja*
postepeno mijenja kroz spomenuti sloj (slika 1.3).
U kontekstima pri vrhu tog sloja prevladavaju kosti
domacih Zivotinja, dok u kontekstima pri njegovu
dnu prevladavaju kosti lovne divljaci.

Za usporedbu, u svim kontekstima mladih
neolitickih faza 1-3 izrazito prevladavaju kosti
domacih Zivotinja (Kovacéevi¢ & Radovi¢ 2020). U
njima je udio odredivih kostiju lovne divljaci obi¢no
manji od 5% ili takvih kostiju uopée nema. Njihova
prisutnost mogla bi se objasniti postdepozicijskim
remecenjem naslaga, pri ¢emu bi ostaci lovne
divlja¢i predstavljali zaostale mezoliticke nalaze,
no ostaci lovne divljaci iz neolitickih naseobinskih
nalazista, iako malobrojni, ipak nesumnjivo
svjedoce o nastavljanju lovackih tradicija (Miracle
2006; McClure et al. 2022: 33-34).

Nasuprot tome, u svim kontekstima mezoliticke
faze 5 izrazito prevladavaju kosti lovne divljaci
(Tomac & Radovi¢ 2020). Ondje u mnogim
kontekstima uopc¢e nema kostiju domacih zivotinja,
a tamo gdje ih ima, njihov udio tek rijetko je veéi od
5%. Buduc¢i da su uzorci ve¢inom mali, najcesée
se radi o samo jednom ili dva odrediva ulomka
kosti domace zivotinje. Pretpostavljamo da su
to umetnuti nalazi (Tomac & Radovi¢ 2020: 86,
99) koji su mogli dospjeti u mezoliticke kontekste
na razlicite nacine, bilo lokalnim remeéenjem tih
konteksta u proslosti (primjerice, aktivnos¢éu malih
sisavaca) ili prilikom samog iskopavanja. Iznimka je
SJ 113 iz koje je prikupljeno 28 odredivih ulomaka
kostiju domacih zivotinja, no buduéi da je uzorak iz
togkonteksta prilicno velik (NISP=465), oniipak ¢ine
samo 6% od ukupnog broja svih odredivih ulomaka
kostiju. Spomenuta stratigrafska jedinica lezi na
samom vrhu sloja pripisanog mezolitickoj fazi 5iu
izravnom je kontaktu s najnizim kontekstima faze 4.
Stoga u ovom slucaju treba racunati na moguénost
znatnijeg mijeSanja mezoliticke i neoliticke grade. O
tome svjedoci ve¢ spomenuta kost ovikaprida iz SJ
113 koja je izravno radiokarbonski datirana u prvu
polovicu 6. tisuéljeca prije Krista.

Trendovi postupnog opadanja udjela kostiju
lovne divljaci i porasta udjela domacih zivotinja od
starijih prema mladim kontekstima faze 4 (slika
1.3) mogu se objasniti na dva nacina. Oni mogu
biti posljedica postepenog opadanja vaznosti lova
i uvodenja domestikata tijekom posljednja dva ili tri
stolje¢a sedmogtisucljeca prije Krista, ili posljedica
mijeSanja mezolitickih i neolitickih slojeva pri ¢emu

4 Podaci za svinje su izuzeti jer je kosti domacih svinja tesko
razlikovati od kostiju divljih svinja. Udio svinja u skupu nalaza
kostiju krupnih sisavaca manji je od 5% u vecini stratigrafskih
jedinica pa ne moze bitno utjecati na omjere prikazane na slici 1.3.
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assemblage from Mesolithic Phase 5 of Zukovica
(Tomac & Radovi¢ 2020: 85-87). The assemblage
compositions described above are consistent
with the assumption that Phase 4 contains mixed
evidence from two different periods that were
marked by different subsistence strategies.

The bones of both domesticated and wild
game animals are present throughout the layer
attributed to Phase 4, as well as in almost all of its
contexts. The exception is SU 108, which yielded
only two identifiable bone fragments, both from a
sheep or a goat, but the sample is too small to be
representative. Indicatively, the ratio between the
number of identifiable specimens of domesticated
and wild animal bones* changes gradually through
Phase 4 layer (Figure 1.3). Bones of domesticated
animals dominate in contexts near the top of that
layer, while bones of wild animals dominate in
contexts near its bottom.

By comparison, bones of domesticated animals
predominate in all contexts of the later Neolithic
Phases 1-3 (Kovacevi¢ & Radovi¢ 2020). In them,
identifiable bones of wild animals usually constitute
less than 5% or are completely absent. Their
presence might be explained by postdepositional
disturbance of deposits, in which case the remains
of wild game would represent residual Mesolithic
finds, but the remains of wild game from Neolithic
settlement sites, while not numerous, unequivocally
show the persistence of hunting traditions (Miracle
2006; McClure et al. 2022: 33-34).

Wild animal bones, in contrast, predominate in
all contexts of the Mesolithic Phase 5 (Tomac &
Radovi¢ 2020). Bones of domesticated animals
are absent from many contexts of that phase, and
where they are present, they rarely constitute more
than 5%. Since most of the samples are small, this
usually translates to only one or two identifiable
domesticated animal bone fragments. We presume
that they represent intrusive finds (Tomac &
Radovi¢ 2020: 86, 99). They could have ended up
in Mesolithic contexts in different ways, either by
local disturbance of those contexts in the past
(e.g., by small burrowing animals), or at the time
of excavation. The Stratigraphic Unit 113, which
yielded 28 identifiable domesticated animal bone
fragments, represents an exception, but since the
sample from that context is quite large (NISP=465),
they still constitute only 6% of the total number of
allidentifiable bones. The context in question lies at

4 The data for pigs were excluded since the domesticated
pig bones are hard to distinguish from the wild pig bones.
Pigs constitute less than 5% of the large mammal bones
assemblage in most stratigraphic units and therefore cannot
decisively influence the ratios shown in Figure 1.3.
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Figure 1.3. Ratio between domesticated and wild large mammal remains (NISP), by stratigraphic unit.



je za ocekivati prevladavanje starije (mezoliticke)
gradeudonjemdijeluslojaimlade (neoliticke) grade
u njegovom gornjem dijelu. Sve Sto je gore izneseno
podupire drugo od spomenuta dva objasnjenja.

Izradevine od lomljenog kamena

TeksSacicaizradevinaodlomljenogkamenaizfaze
4 moze se prema svojim tipoloskim i tehnoloskim
obiljezjima bez oklijevanja pripisati odredenom
arheoloskom razdoblju (vidjeti 2. poglavlje).
Medu njima je nekoliko tipicnih kastelnovijenskih
oruda, kao i jedan segment prizmaticnog sjeciva
neolitickog karaktera. Ponekad je oboje prisutno u
istom kontekstu (primjerice, u SJ 23), $to svjedoCi o
mijeSanju grade iz razliCitih razdoblja.

Sve ostale izradevine od lomljenog kamena
mogle bi pripadati bilo kojem od spomenuta dva
razdoblja, no po svojem sirovinskom sastavu,
zastupljenosti pojedinih tipova oruda te veliCini
i oblicima lomljevine, skup litickih nalaza iz faze
(Vukosavljevi¢ & Perho¢ 2020) nego onima iz
neolitickih faza 1-3 (Forenbaher & Perho¢ 2020). Po
svoj prilici, u tom skupu nalaza prevladava starija
(mezoliticka) litika.

Jedno od obiljezja neolitickih skupova nalaza
od lomljenog kamena iz Zukovice (faze 1-3) jest
da oni ne sadrze izradevine od sirovina utvrdenog
istocnojadranskog porijekla,® dok mezoliticki skup
nalaza (iz faze 5) sadrzi 16% takvih izradevina.
Unutar sloja pripisanog fazi 4, udio izradevina od
istocnojadranskih roznjaka postepeno opada od
najstarijih prema najmladim kontekstima (slika
1.4). To opadanje teCe usporedo s gore opisanim
opadanjem udjela ostataka divljih Zivotinja u
skupovima nalaza krupnih sisavaca (slika 1.3).
Oboje su vjerojatno posljedice razlicitog mijeSanja
grade iz razlicitih razdoblja.

Ljudske kosti

Velika vecina ostataka ljudskih kostiju (preko
80% odredivih ulomaka) prikupljena je iz konteksta
pripisanihfazi4(vidjeti3.poglavlje). Skorosveostale
prikupljene su iz konteksta pripisanih mezolitickoj
fazi 5. Jedina iznimka su dvije male zapesScajne
kosti iz konteksta pripisanih kasnoneolitickoj fazi 1
koje bi mogle biti zaostali nalazi iz starijih slojeva.

Neradiseocitavimkosturima,ve¢opojedinacnim
i Cesto razlomljenim kostima razlicitih dijelova tijela

5 Jedina iznimka je ulomak jezgre iz SJ 106 (vidjeti 2. poglavlje)
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the very top of the layer attributed to the Mesolithic
Phase 5 and is in direct contact with the lowest
contexts of Phase 4. Therefore, in this case one
should count on the possibility of more extensive
mixing of Mesolithic and Neolithic evidence. The
ovicaprid bone from SU 113, discussed above and
directly dated by radiocarbon to the first half of the
6" millennium BC, suggests such a possibility.

The gradually changing proportions of the
remains of wild game and domestic animals from
older to younger Phase 4 contexts (Figure 1.3)
may be explained in two ways. They may reflect a
gradually diminishing importance of hunting and
a gradual introduction of domesticates over the
last two or three centuries of the 7" millennium
BC. Alternatively, they may be a consequence of
the mixing of Mesolithic and Neolithic deposits, in
which case the preponderance of older (Mesolithic)
evidence in the lower part of the layer versus the
ubiquity of younger (Neolithic) evidence in its upper
part, is to be expected. The evidence discussed
above favors the latter explanation.

Flaked stone artifacts

Only a handful of flaked stone artifacts from
Phase 4 can bereadily attributed to a specific period
according to their typological and technological
characteristics (see Chapter 2). Among them are a
few typical Castelnovian tools, as well as a single
prismatic blade segment of a Neolithic character.
Both are sometimes present within the same
context (e.g., in SU 23), which shows that remains
from different periods were mixed.

All other flaked stone artifacts may belong
to either the Mesolithic or the Neolithic, but
according to raw material composition, frequency
of specific types of tools, as well as sizes and
shapes of debitage, the Phase 4 lithic assemblage
is very similar to the Mesolithic (Phase 5)
assemblage (Vukosavljevi¢ & Perho¢ 2020) and
markedly different from the Neolithic (Phases 1-3)
assemblages (Forenbaher & Perho¢ 2020). By all
likelihood, the older (Mesolithic) lithics predominate
in this assemblage.

One of the characteristics of the Neolithic lithic
assemblages from Zukovica (Phases 1-3) is that
they do not contain artifacts made of raw materials
of established east Adriatic origin,® while such
artifacts constitute 16% of the Mesolithic lithic
assemblage (Phase 5). Within the layer attributed

5 The only exception is a core fragment from SU 106 (see Chapter 2)
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nekoliko individua, naizgled nasumce razbacanima
kroz sloj. Poneki povezani niz kostiju, kao i Cinjenica
da vecina tih ostataka potjece od samo dva
pokojnika, sugeriraju primarno ukopavanje, dok
odsutnost tafonomski robusnijih elemenata poput
lubanja sugerira njihovo namjerno uklanjanje u
sklopu prakse sekundarnog pokopavanja.

Ljudski ostaci nisu ravhomjerno razasuti kroz
Citav sloj pripisan fazi 4. Za razliku od drugih
kategorija nalaza (primjerice, loncarije, litike i
zZivotinjskih kostiju), veéina ih je prikupljena iz samo
nekoliko stratigrafskih jedinica (slika 1.5). Mjereno
tezinom, preko 90% ljudskih kostiju prikupljeno je iz
Cetiri najstarija konteksta faze 4 (SJ 24, SJ 25, SJ
111iSJ112)inajmladegkonteksta mezoliticke faze
5 (SJ 113). To nas navodi na dva vazna zakljucka.
Prvi je da iako postoje jasne naznake mijeSanja
grade iz razlicitih razdoblja kroz cCitav sloj pripisan
fazi 4, to mijeSanje nije posve homogeniziralo
spomenuti sloj. Drugi zakljucak je da ljudski ostaci
iz konteksta faze 4 vjerojatno pripadaju mezolitiku,
buduci da su uglavnom prikupljeni iz konteksta koji
leze neposredno nad slojem prethodne mezoliticke
faze 5, dok ih u slojevima kasnijih neolitickih faza
prakticki nema. Izravno radiokarbonsko datiranje
ljudskih kostiju snazno podupire takvo tumacenje.
Na moguénost mijeSanja grade izmedu faza 4i 5
upozoreno je vec¢ ranije, vezano uz kosti krupnih
sisavaca, no tada u obrnutom smjeru (najmladi
kontekst mezoliticke faze 5 sadrzavao je oko 6%
kostiju ovikaprida).

Perle od spondilusa

Vrlo jeindikativno da se stratigrafska distribucija
perli od spondilusa blisko podudara s distribucijom
ljudskih ostataka (vidjeti 5. poglavlje, slika 5.6). Od
ukupno 13 perli, deset ih je prikupljeno iz konteksta
faze 4, po jedna iz konteksta faza 1i 5 te jedna iz
nepoznatog konteksta. Glavnina perli nalazila se
okoiiznad kontakta izmedu faze 4 ifaze 5, gdje ih je
prikupljeno osamiz SJ25,SJ111,SJ112iSJ 113.
To jasno upucuje na njihovu povezanost s ljudskim
ostacima.

Stratigrafska distribucija ljustura i ulomaka
ljustura spondilusa takoder se dobro poklapa s
distribucijama perli i ljudskih ostataka (vidjeti 5.
poglavlje, slika 5.3). Neobradeni spondilus rasprsen
je znatno Sire kroz razliCite kontekste, od najranijih
dosegnutih  mezolitickih do kasnoneolitickih
slojeva. Ipak, velika veéina nalaza ove kategorije
(preko 80% mjereno tezinom — vise od 3,5 kg iz
relativno male otkopane povrsine) prikupljena je iz
slojeva na kontaktu izmedu faza 4 i 5 koji sadrze
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to Phase 4, the frequency of east Adriatic cherts
decreases gradually from the oldest towards the
youngest contexts (Figure 1.4). This declining trend
parallels the decline in the frequency of wild animal
remains in large mammal faunal assemblages
described above (Figure 1.3). Both trends seem to
be consequences of differential mixing of evidence
from different periods.

Human bones

Most of the human bones (over 80% of
identifiable specimens) were recovered from
contexts attributed to Phase 4 (see Chapter 3).
Almost all the remaining bones were recovered
from contexts attributed to the Mesolithic Phase 5.
The only exception, a couple of small metacarpal
bones from contexts attributed to the Late Neolithic
Phase 1, may be residual finds from older layers.

Human remains are not present as complete
skeletons, but as isolated and often fragmented
bones of different body parts from several
individuals, seemingly scattered at random through
the layer. A few articulated sets of bones, as well as
the fact that most of those remains belong to only
twoindividuals, suggest primary inhumations, while
the absence of taphonomically robust elements
such as skulls points to their intentional removal
within a practice of secondary burial.

Humanremains are not widely scattered through
the layer attributed to Phase 4. As opposed to other
categories of finds such as pottery, lithics or animal
bones, most of them were recovered from only a
few stratigraphic units (Figure 1.5). Measured by
weight, more than 90% of human remains come
from the four oldest Phase 4 contexts (SU 24, SU
25,SU 111, and SU 112) and the youngest context
of the Mesolithic Phase 5 (SU 113). This points
to two important conclusions. First, while there
is clear evidence of mixing of finds from different
periods throughout the layer attributed to Phase 4,
that mixing has not completely homogenized this
layer. Second, the human remains from Phase 4
contexts probably belong to the Mesolithic, since
most of them were recovered from contexts that
immediately overlie the layer of the preceding
Mesolithic Phase 5, while they are virtually absent
from the layers of the later Neolithic phases. Direct
radiocarbon dating of human bones strongly
supports this interpretation. The possibility that
evidence from Phases 4 and 5 was mixed has
already been raised in the discussion of faunal
remains, but in that case it pointed in the opposite
direction (the youngest Mesolithic Phase 5 context
contained about 6% ovicaprid bones).
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i vecinu perli i ljudskih ostataka. Pritom je najviSe
neobradenog spondilusa prikupljeno iz najmladeg
kasnomezolitickog konteksta, SJ 113.

Nema ulomaka spondilusa koji bi sugerirali da
su perle bile izradivane na samom nalazistu (vidjeti
poglavlje 5). Cini se da se uglavnom radi o ostacima
zivih mekusaca koji su bili povadeni iz mora za
prehranu, dok je samo mali broj ljustura mrtvih
Skoljaka mogao biti pokupljen na obliznjem zalu.
Neke od njih ipak su bile upotrijebljene za izradu
perli (mozda na nekoj drugoj lokaciji) koje su potom
odlozene u $pilji zajedno s pokojnicima, ili s jednim
od pokojnika.

Zakljucak

Zakljuujemo da su naslage faze 4 bile znatno
preradene za ljudskog boravka tijekom ranog
neolitika, sto je dovelo do mijeSanja artefakata i
ekofakata iz neolitickog i mezolitickog razdoblja.
Unato¢mijeSanju,relativhazastupljenostneolitickih
i mezolitickih ostataka mijenja se po dubini sloja.
Dublji konteksti (stratigrafski blizi mezolitickoj fazi
5) obicno sadrze vise ostataka divljih Zivotinja
i manje ulomaka loncarije, dok stratigrafski visi
konteksti sadrze viSe ostataka domacih zivotinja i
loncarije.
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Spondylus beads

It is very indicative that the stratigraphic
distribution of Spondylus beads corresponds closely
to the distribution of human remains (see Chapter
5, Figure 5.6). Of the 13 beads, ten were recovered
from Phase 4 contexts, one each from contexts
attributed to Phase 1 and Phase 5, and one from
an unknown context. The beads were concentrated
around and above the contact between Phase 4 and
Phase 5, where eight of them were recovered from
SU 25, SU 111, SU 112, and SU 113. This strongly
suggeststhattheyarerelatedtothehumanremains.

The stratigraphic distribution of complete or
fragmented Spondylus shells also corresponds well
tothedistribution of beads and humanremains (see
Chapter 5, Figure 5.3). Unworked Spondylus is more
widely scattered throughdifferentcontexts,fromthe
earliest Mesolithic layers reached by our excavation
to the Late Neolithic layers. Nevertheless, most
Spondylus finds (more than 80% by weight — more
than 3.5 kg from the relatively small excavated area)
were recovered from the contexts at the contact
between Phase 4 and Phase 5 that also contained
most of the beads and human remains. The largest
quantity of unworked Spondylus was recovered
from the youngest Mesolithic context, SU 113.

Spondylus fragments that would demonstrate
on-site bead production are absent (see Chapter 5).
It seems that most of them are remains of mollusks
that were taken alive from the sea as food, while
only a small number of dead shells may have been
collected from the nearby beach. Nevertheless,
some would have been used in the manufacture of
beads (perhaps at a different location) that were
later deposited in the cave together with one or both
of the deceased.

Conclusion

We conclude that the Phase 4 sediments were
substantially reworked during the Early Neolithic
occupation of the site. This has resulted in the
postdepositional mixing of artifacts and ecofacts
from Mesolithic and Neolithic periods. Despite this
mixing, the relative abundance of Neolithic and
Mesolithic remains varies with depth. Generally,
deeper contexts (stratigraphically closer to
Mesolithic Phase 5) contain more remains of
wild animals and fewer remains of pottery, while
stratigraphically higher contexts contain more
remains of domestic animals and pottery.
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Uvod

Od ukupno 363 izradevine od lomljenog kamena
prikupljene iskopavanjima u Zukovici provedenim
2013. i 2014. godine, 124 komada ukupne tezine
152 g potjecu iz konteksta pripisanih fazi 4. Velika
vec¢ina spomenutih nalaza prikupljena je suhim
prosijavanjem iskopane zemlje kroz sita s otvorom
od 3 mm. Nekoliko nalaza potjece iz okolisnih
uzoraka uzetih za flotaciju.

Sirovina

U ovom radu oslanjamo se na konacne rezultate
petrografske analize sirovina koje je proveo jedan
od autora (Perho¢ 2020).

Analizom sirovine obuhvac¢ene su 122 izradevine
(98% cjelokupnog skupa nalaza). Malo vise od
Cetvrtine napravljeno je od zapadnojadranskih
roznjaka litotipa Maiolica iz lezista na poluotoku
Garganu (slika 2.1). Oko 16% je od roznjaka kakvih
ima na zapadnom kraju otoka Korcule, u polju nad
uvalom StracinCicom te na lokacijama Bradat i
Lozica sjeverozapadno od Vele Luke. Samo jedna
izradevina (ulomak jezgre) napravljena je od
radiolarita, sirovine porijeklom s prostora Bosne i
Hercegovine,izofiolithogpojasacentralnihDinarida.
Zukovici blizi alohtoni izvor radiolarita je $ljunak
rijeke Neretve. Vise od poloviciizradevina (56%) nije
bilo moguce ustanoviti petrografiju i litotip sirovine,
a time ni njeno geografsko porijeklo. Medu njima
prevladavaju izradevine od termicki izmijenjenih
roznjaka, dok su ostale vrlo malih dimenzija,
patinirane ili kontaminirane ¢esticama tla. Pritom
valja napomenuti da nema naznaka namjerne
termicke obrade sirovine, ve¢ se najvjerojatnije radi
o predmetima koji su prilikom ili nakon odlaganja
sluc¢ajno dospjeli u blizinu vatrista.

Nikola Vukosavljevié¢
Sveuciliste u Zagrebu, Filozofski
fakultet, Odsjek za arheologiju
nvukosav@ffzg.hr

Zlatko Perhoc¢
Nezavisni istraZivac /
Independent scholar
zlatko.perhoc@web.de

Introduction

Out of the total of 363 flaked stone artifacts that
were recovered in Zukovica Cave by excavations in
2013 and 2014, 124 pieces weighing 152 g come
from contexts attributed to Phase 4. Most were
recovered by dry screening the excavated soil
through 3 mm sieves. A few pieces were found in
environmental flotation samples.

Raw material

In this chapter we rely on the results of the
petrographic analysis of raw materials carried out
by one of us (Perhoc¢ 2020).

The raw material analysis included 122 artifacts
(98% of the entire assemblage). Just over a
quarter were made of western Adriatic cherts of
Maiolica lithotype from outcrops on the Gargano
Peninsula (Figure 2.1). About 16% were made of
cherts that can be found near the western end of
Korcula lIsland, in the karstic field (polje) above
Stracincica Cove and at localities known as Bradat
and Lozica to the northwest of Vela Luka. A single
artifact (a core fragment) was made of radiolarite,
a raw material originating from the ophiolite zone
of the central Dinaric Mountains in Bosnia and
Herzegovina. Closer to Zukovica, the gravels of the
Neretva River provide an allochthonous source of
radiolarite. Raw material petrography and lithotype,
and by implication their geographic origins, could
not be established for more than half of the artifacts
(56%). Thermally altered cherts predominate the
indeterminate category, while very small pieces,
patinated pieces and pieces contaminated by soil
particles make up the rest. We should point out
that there is no evidence of intentional thermal
alteration of raw material. It is most likely that those
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Sve tehnoloske kategorije izradevina (jezgre,
krsje, odbojci, sjeCiva, oruda) napravljene su od sve
tri spomenute vrste roznjaka (garganskog, lokalnog
korculanskog i roznjaka neodredenog porijekla).
Jedini je izuzetak to, Sto nema nijednog oruda od
korculanskih roznjaka. Od importiranih garganskih
roznjaka napravljeno je relativno mnogo sjeCiva
i oruda, dok jezgara i kr§ja ima relativno malo. Za
razliku od toga, meduizradevinama od korculanskih
roznjaka ima neSto viSe jezgara i kr§ja, malo sjeCiva
i nijedno orude (slika 2.2). Prema ocekivanju,
obrazac udjela tehnoloskih kategorija za izradevine
odroznjakaneodredenog porijeklanegdje jeizmedu
dva gore spomenuta obrasca: zastupljenost oruda i
sjecCiva bliza je onoj od garganskih roznjaka, dok je
zastupljenostjezgriikrsjablizaonojodkorculanskih
roznjaka.

Nemoguénost odredivanja porijekla sirovine
za viSe od polovice izradevina namece potrebu
za opreznim donoSenjem zakljucaka. Zasad se
moze tvrditi jedino da je zastupljena sirovina s obje
strane Jadrana. Cini se da je zapadnojadranska
sirovina bolje zastupljena od istoCnojadranske,
no ne moze se iskljuciti da bi medu neodredenom
sirovinom moglo biti mnogo istocnojadranskog
roznjaka, $to bi izmijenilo spomenuti odnos. Pritom
valja napomenuti da leziSta kamene sirovine u
neposrednoj okolici Zukovice nisu poznata, no
sredisnji i istocni dijelovi otoka jo$ nisu detaljno
terenski pregledani.

Tehnolosko-tipoloska obiljezja

Lomljevina sacinjava dvije trecine skupa nalaza
od lomljenog kamena iz faze 4 $pilie Zukovice
(tablica 2.1). Krsja je razmjerno malo (oko petine),
jos je manje oruda (9%), a najmanije je jezgara (6%).
Razmjernomnogo jezgaranapravljenoje od sirovina
istocnojadranskog porijekla, razmjerno mnogo
oruda i sjeCiva je od garganskih roznjaka, dok je
medu odbojcima i kr§jem podjednako zastupljena
sirovina s obiju strana Jadrana (slika 2.3).

Jezgre

Od osam prikupljenih jezgara, tri su cjelovite,
dok su ostalo ulomci. Jezgra za odbojke s jednom
udarnom plohom, najvece linearne dimenzije
25,2 mm i teSka 4,7 g, napravljena je od termicki
izmijenjenog roznjaka neodredenog porijekla.
Jezgra za odbojke nedefiniranog oblika, duga 31,6
mm i teSka 16,3 g, napravljena je od korculanskog
roznjaka. Tre¢a cjelovita jezgra najveée linearne
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objects were accidentally discarded near hearths,
or subsequently ended up near them.

All technological categories of artifacts (cores,
debris, flakes, blades, and tools) were made of all
three kinds of chert (Gargano cherts, local cherts
from Korcula, and indeterminate cherts). The only
exception is that none of the tools were made
of cherts from Korcula. Relatively many blades
and tools, and relatively few cores and debris,
were made of cherts imported from Gargano. By
contrast, the artifacts made of local cherts include
relatively many cores and debris, only a few blades
and no tools (Figure 2.2). As might be expected,
the raw material composition pattern for artifacts
made of indeterminate cherts falls between the two
patterns described above: the relative frequency of
indeterminate chert tools and blades is closer to
that of tools and blades made from Gargano cherts,
while the relative frequency of indeterminate chert
cores and debris is closer to that of tools and blades
made from local cherts.

Since raw material origins could not be
determined for more than a half of the artifacts,
conclusions should be drawn cautiously. For now,
the only claim that can be safely made is that raw
material from both sides of the Adriatic Sea is
present. It seems that the western Adriatic is better
represented than the eastern Adriatic, but one
cannotexcludethepossibilitythattheindeterminate
category contains a lot of eastern Adriatic raw
material, which would change the ratio. It should be
noted that there are no known chert outcrops in the
immediate vicinity of Zukovica, but a detailed field
survey of the central and eastern parts of the island
has not been carried out.

Technological and typological
characteristics

Debitage comprises two thirds of the flaked
stone assemblage from Phase 4 of Zukovica Cave
(Table 2.1). There is relatively little debris (about a
fifth of the assemblage); there are even fewer tools
(9%) and cores (6%). Relatively many cores are made
of eastern Adriatic raw materials, and relatively
many tools and blades are made of Gargano cherts,
while raw material from both sides of the Adriatic is
about equally represented among flakes and debris
(Figure 2.3).



Gargano
27%

27%
Neodredeno (termicki izmijenjeno)
Indeterminate (thermally altered)

Slika 2.1. Sirovinski sastav litickog skupa nalaza iz faze 4.

Figure 2.1. Raw material composition of the Phase 4 lithic assemblage.
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Neodredeno (ostalo)
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Slika 2.2. Ucestalost glavnih tehnoloskih kategorija
izradevina prema porijeklu sirovine (jedina izradevina

od radiolarita porijeklom iz Bosne i Hercegovine nije
prikazana).

Figure 2.2. Frequencies of main technological categories
of artifacts by raw material origin (the single artifact
made of radiolarite from Bosnia and Herzegovina is not
shown,).
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Tablica 2.1. Tehnolosko-tipoloska razdioba skupa nalaza

Table 2.1. Assemblage breakdown by technological and typological category

n %

Jezgre / Cores 8 6%
Jezgra za odbojke s jednom udarnom plohom / Single platform flake core 1
Amorfna jezgra / Amorphous core 1
Ulomci jezgara / Core fragments 6

Oruda / Tools 11 9%
Grebala / End scrapers 3
Geometrijski mikroliti / Geometric microliths 2
Kosi zarupci / Oblique truncations 2
Retusirani odbojci / Retouched flakes 2
Udubak / Notch 1
Ulomak odbojka s obradom / Broken retouched piece 1

Lomljevina / Debitage 82 66%
Odboijci / Flakes 59
Sjeciva / Blades 23

Krsje / Debris 23 19%
Krhotine / Chunks 12
Odbojcici / Chips 11

UKUPNO / TOTAL 124 100%

Jezgre Krije Odbojci  Sjeciva

Oruda
Tools

Cores Debris Flakes Blades
100% -

c0%- ]

80% ~
70% ~

60% -

50% -
40% ~
30%
20% ~
10% -

0% -

[ BosnaiHercegovina
Bosnia and Herzegovina

7] Vela Luka

] Neodredeno
Indeterminate

B Gargano

Slika 2.3. Zastupljenost sirovine razlicitog porijekla po glavnim tehnoloskim kategorijama (medu odbojke i sjeciva ubrojena su i
oruda na odbojcima i sjecivima pa je prividni zbroj izradevina 133 umjesto 122).
Figure 2.3. Frequencies of raw material of different origin by main technological category (flake and blade categories include tools
on flakes and tools on blades, which is why the apparent total of artifacts is 133 rather than 122).
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duzine 25 mm i tezine 8,1 g napravljena je od
termicki izmijenjenog roznjaka neodredenog
porijekla. Ova reducirana jezgra vjerojatno je bila
namijenjena proizvodnji malih sjeCiva. Medu
ulomcima jezgara zabiljezen je po jedan primjerak
od radiolarita, garganskog i korculanskog roznjaka,
te dva primjerka roznjaka neodredenog porijekla.
Vedina jezgara vjerojatno je odbacena zbog malih
dimenzija. Nijedna od ovih izradevina nije uze
vremenski odrediva i ne moze se temeljem svojih
formalnih atributa pripisati mezolitiku ili neolitiku.

Oruda

Ova kategorija obuhvaé¢a sve retuSirane
izradevine, to jest one koje imaju dodatnu obradu
ruba. Sest od ukupno 11 oruda napravljeno je od
garganskihroznjaka, apetod roZznjaka neodredenog
porijekla (slika 2.3). Podjednako su Cesta oruda na
odbojcima (Sest primjeraka) i oruda na sjecivima
(pet primjeraka). Cetiri od pet oruda na sjecivima
izradena su od garganskog roznjaka.

Najéesca oruda su grebala (tablica 2.1). Sva tri
prikupljena primjerka su na odbojcima. Jedno je
od garganskog roznjaka, dok su preostala dva od
roznjaka neodredenog porijekla. Najvec¢e od njih
dugo je 21 mm, Siroko 29 mm i prilicno masivno
(debljine 13 mm), dok su druga dva manja i znatno
tanja (slika 2.4: 13, 14; slika 2.5: 13, 14). Nijedno
od njih nije poblize vremenski odredivo. Medutim,
vazno je napomenuti da su mala kratka grebala
na odbojcima zabiljezena u kasnomezolitickim
slojevima Crvene stijene (Mihailovi¢ 2009: 148-149,
T.16:12-20,T. 17:8,9,13,14), Vruce pecine (Purici¢
1997: 198, sl. 5: 7-9) i Odmuta (Koztowski et al.
1994:17,29,T.1:3,8,9, T. 6), kao i u Zukovici u fazi
5 (Vukosavljevi¢ & Perho€ 2020: 52, sl. 4.3: 13-14).

Oba geometrijska mikrolita su trapezi. Jedan je
asimetricni trapez na malom sjecivu trokutastog
presjeka Sirine 10,2 mm, od garganskog roznjaka
(slika 2.4: 11; slika 2.5: 11). Drugi je simetri¢ni
trapez na malom sjeCivu trapezastog presjeka
Sirine 7,8 mm, od roznjaka neodredenog porijekla
(slika 2.4: 10; slika 2.5: 10). Vremenski su odredivi
u kasni mezolitik temeljem analogije s istim tipom
oruda pronadenim u kasnomezolitickim slojevima
Zukovice (faza 5) (Vukosavljevié & Perho¢ 2020:
52, sl. 4.3: 2), Crvene stijene (Mihailovi¢ 1999:
353, sl. 32.9: 25-27), Odmuta (Koztowski et al.
1994: 25,30,37, T. 5: 9, T. 7: 2-6, T. 11: 14-17) i
Medene stijene (Mihailovi¢ 1996: 37, T. 11: 42-
44). Ovaj tip geometrijskog mikrolita tipican je
za kasnomezoliticku kastelnovijensku tradiciju.
Kasnomezoliticka starost slojeva iz Crvene stijene,

Cores

Three of the eight cores are complete, while the
rest are core fragments. A single platform flake core
(longest linear dimension 25.2 mm, weighing 4.7 g)
is made of thermally altered chert of indeterminate
origin. An amorphous flake core (31.6 mm long,
weighing 16.3 g) is made of chert from Korcula.
The third complete core (longest linear dimension
25 mm, weighing 8.1 g) is made of thermally
altered chert of indeterminate origin. This reduced
core probably was dedicated to the production
of bladelets. Among core fragments there are
single examples made of radiolarite, Gargano
chert, and local chert, as well as a couple made
of indeterminate cherts. Most of the cores were
probably discarded after they became too small.
None of these artifacts is narrowly time sensitive
and their formal attributes cannot be attributed to
either the Mesolithic or the Neolithic.

Tools

This category includes all retouched pieces.
Six of the 11 tools are made of Gargano cherts,
while five are made of indeterminate cherts (Figure
2.3). Tools on flakes (six pieces) are about equally
common as tools on blades (five pieces). Four of
the fivetools on blades are made of Gargano cherts.

End scrapers are the most common tools (Table
2.1). All three recovered pieces are on flakes. One
is made of Gargano chert, while the other two are
made of indeterminate cherts. The biggest one is
21 mm long, 29 mm wide and quite massive (13
mm thick), while the other two are smaller and
much thinner (Figure 2.4: 13, 14; Figure 2.5: 13, 14).
None of themis narrowly time sensitive. It should be
noted, however, that small and short end scrapers
on flakes are present in Late Mesolithic layers of
Crvena stijena (Mihailovi¢ 2009: 148-149, PI. 16: 12-
20, Pl.17: 8,9, 13, 14), Vruc¢a pecina (Purici¢ 1997:
198, Fig. 5: 7-9) and Odmut (Koztowski et al. 1994:
17,29, Pl. 1: 3,8, 9, Pl. 6), as well as in Phase 5 of
Zukovica (Vukosavljevié & Perho¢ 2020: 52, Fig. 4.3:
13-14).

Both geometric microliths are trapezes. One
is an asymmetrical trapeze on a bladelet with
triangular section, 10.2 mm wide, made of Gargano
chert (Figure 2.4: 11; Figure 2.5: 11). The other is a
symmetrical trapeze on a bladelet with trapezoidal
section, 7.8 mm wide, made of indeterminate chert
(Figure 2.4:10; Figure 2.5: 10). They are attributable
to the Late Mesolithic, based on similarities with
tools of the same type from Late Mesolithic layers
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Slika 2.4. Odabrane izradevine od lomljenog kamena. 1-8: sjeCiva, 9: udubak na sjecivu, 10-11: trapezi, 12: kosi zarubak na
sirokom pravilnom sjecivu, 13-14: grebala na odbojku, 15: retusirani odbojak (obradeni odbojak), 16: kosi zarubak na nepravilnom
sjecivu, 17: ulomak odbojka s obradom.

Figure 2.4. Selected flaked stone artifacts. 1-8: blades, 9: notch on blade, 10-11: trapezes, 12: oblique truncation on a wide,
regularly shaped blade, 13-14: end scrapers on flakes, 15: retouched flake, 16: oblique truncation on irregular blade, 17: retouched
flake fragment.
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Slika 2.5. Odabrane izradevine od lomljenog kamena: 1-8 sjeciva; 9 udubak na sjecivu; 10-11 trapezi; 12 kosi zarubak na Sirokom
pravilnom sjecivu; 13-14 grebala na odbojku; 15 retusirani odbojak (obradeni odbojak); 16 kosi zarubak na nepravilnom sjecivu; 17
ulomak odbojka s obradom. Porijeklo sirovine: 1 Korcula (Stracincica); 6, 7,9, 11, 12,14, 16, 17 Gargano; 2-5, 8, 10, 13, 15 neodredeno.

Figure 2.5. Selected flaked stone artifacts: 1-8 blades; 9 notch on blade; 10-11 trapezes, 12 oblique truncation on a wide, regularly
shaped blade; 13-14 end scrapers on flakes; 15 retouched flake; 16 oblique truncation on irregular blade; 17 retouched flake
fragment. Raw material origin: 1 Korcula (Stracincica); 6,7, 9, 11, 12,14, 16, 17 Gargano; 2-5, 8, 10, 13, 15 indeterminate.

Odmuta i Zukovice u kojima su pronadeni trapezi
potvrdena je i radiokarbonskim datiranjem (Bakovi¢
et al. 2009; Mercier et al. 2017; Bori¢ et al. 2019;
za Zukovicu vidjeti 1. poglavlje ove knjige), tako
da na temelju spomenutih analogija s poprilicCnom
sigurnoséu mozemo zakljuciti da trapezi iz faze
4 3pilje Zukovice izvorno potjecu iz mezolitickog
konteksta.

Obakosazarupkanapravljena sunasjecivimaod
garganskih roznjaka. Prvi je na sjecCivu trokutastog
presjeka Sirine 12,5 mm (slika 2.4: 16; slika 2.5:
16). Prema svojim formalno-tipoloskim obiljezjima
mogao bi biti neoliticki, no segment je kratak pa
ne znamo je li sjecivo bilo pravilno (prizmati¢no), a
nema ni karakteristi¢an trapezasti presjek. Sirinom
se uklapa medu neoliticka sjecCiva, iako nije narocito
Siroko (za neoliticka oruda radije se biraju nesto
Sira sjeCiva). S druge strane, ima i mezolitickih
sjecCiva te Sirine. Na istocnom Jadranu zarupci na
sjecivima prisutni su u litickim skupovima nalaza
koji se datiraju u kasni gornji paleolitik, te rani i kasni
mezolitik (Koztowski et al. 1994; Mihailovi¢ 2009;
Vukosavljevi¢ & Perho¢ 2017; 2020; Vukosavljevié
et al. 2011; 2014; 2022) zbog Cega ih ne mozemo
smatrati vremenski osjetljivim tipom oruda. Drugi

of Zukovica (Phase 5) (Vukosavljevié & Perho¢
2020: 52, Fig. 4.3: 2), Crvena stijena (Mihailovi¢
1999: 353, Fig. 32.9: 25-27), Odmut (Koztowski et al.
1994: 25,30,37,PI. 5:9,PI. 7: 2-6,PI. 11: 14-17) and
Medena stijena (Mihailovi¢ 1996: 37, PI. 11: 42-44).
Thistype of geometric microlithis typical of the Late
Mesolithic Castelnovian tradition. A Late Mesolithic
age of the layers that yielded the trapezes at Crvena
Stijena, 0dmut and Zukovica has been confirmed by
radiocarbon dating (Bakovi¢ et al. 2009; Mercier et
al. 2017; Bori¢ et al. 2019; for Zukovica, see Chapter
1). Based on these similarities, we may confidently
concludethatthetrapezes from Phase 4 of Zukovica
originally came from a Mesolithic context.

Both oblique truncations are on blades made of
Gargano cherts. One is on a blade with a triangular
section, 12.5 mm wide (Figure 2.4: 16; Figure 2.5:
16). Its formal typological attributes might make it
Neolithic. However,the segmentis short,one cannot
say whether the blade was of a regular (prismatic)
shape, and it does not have the characteristic
trapezoidal section. Its width is within the range
of Neolithic blades, although it is not particularly
wide (somewhat wider blades were preferably
chosen for Neolithic tools). On the other hand,
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zarubak je na sjeCivu trapezastog presjeka Sirine
20,4 mm (slika 2.4: 12; slika 2.5: 12). Prema obliku
i Sirini sjeCiva kao i drugim formalno-tipoloskim
obiljezjima, ovaj primjerak moze se pripisati
neolitiku. Slicna oruda susre¢u se na istocnoj
strani Jadrana u kontekstu ranog neolitika na
Crnom vrilu (Korona 2009: 159, tab. 2, T. 16: 297-
315) i Rasinovcu (Podrug et al. 2020: 74, T. 2: 6), u
kontekstu srednjeg neolitika u Spili kod Nakovane
(Forenbaher & Perho¢ 2015: 31, tab. 11, T. 1: 22—
25) te u kontekstima srednjeg i kasnog neolitika u
Pupicinoj pec¢i (Forenbaher 2006: 241-243,T.6.1: 1,
16; T. 6.2: 2).

Oba retusirana odbojka su od termicki
izmijenjenog roznjaka neodredenog porijekla. Radi
se o jednostavnim svrsishodnim orudima na malim
odbojcima (slika 2.4: 15; slika 2.5: 15). Udubak je
napravljen pri proksimalnom kraju uzduznog ruba
malog sjeciva od garganskog roZnjaka (slika 2.4: 9;
slika 2.5: 9). Za ulomak odbojka s obradom moze
se re¢i samo to da je dio oruda koje je takoder bilo
napravljeno od garganskog roznjaka i kontinuirano
marginalno retusirano duz barem jednog ruba (slika
2.4: 17; slika 2.5: 17). Nijedno od tih oruda nije
pobliZe vremenski odredivo.

Lomljevina

Sva neretusirana sjeCiva i odbojci kao i
ulomci odbojaka ve¢i od 10 mm klasificirani su
kao lomljevina. Odbojci Cine skoro tri Cetvrtine
od ukupno 82 komada lomljevine (tablica 2.1).
Polovica ih je od roznjaka neodredenog porijekla,
nesto viSe od Cetvrtine je od garganskih roznjaka,
a oko petine od korculanskih roznjaka (slika 2.3).
Analizom dimenzija obuhvac¢eno je 36 cijelih
odbojaka. Prosje¢na duzina im je 15,9 mm (raspon
od 6 do 25 mm), prosjecna Sirina 14,4 mm (raspon
od 8 do 33 mm), prosjecna debljina 3,8 mm (raspon
od 1 do 11 mm) te prosjecna tezina 1 g (raspon od
0,1do29q).

Zacetrdesetijedancjelovitiodbojakiproksimalni
ulomak odbojka odredili smo vrstu plohka. Preko
polovice plohaka je glatko (23 komada), $to ukazuje
nato daje udarna ploharijetko bila pripremana prije
odlamanja. Zabiljezeno je Sest diedricnih plohaka,
po dva okorinska i viSeploSna, a osam plohaka je
smrskano ili odlomljeno pa su neodredivi. Gotovo
jednako visoki udio glatkih plohaka zabiljezen je i
medu odbojcima iz kasnomezolitickih slojeva Vb1
i IVa Crvene stijene (Mihailovi¢ 2009: 43, tab. 17).

Sjeciva Cine nesto viSe od cetvrtine lomljevine.
Zbog malog uzorka (n=23), daljnjom analizom
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some of the Mesolithic blades are just as wide. In
the eastern Adriatic region, truncations on blades
are present in lithic assemblages attributed to the
Late Upper Paleolithic, as well as the Early and Late
Mesolithic (Koztowski et al. 1994; Mihailovi¢ 2009;
Vukosavljevi¢ & Perho¢ 2017; 2020; Vukosavljevié¢
et al. 2011; 2014; 2022), and therefore truncated
blades cannot be considered time-sensitive tools.
The other truncation is on a 20.4 mm wide blade
with atrapezoidal section (Figure 2.4:12; Figure 2.5:
12). According to the shape and width of the blade,
and its other formal typological traits, this piece
may be attributed to the Neolithic. Similar tools are
present in eastern Adriatic Early Neolithic contexts
at Crno vrilo (Korona 2009: 159, Tab. 2, Pl. 16: 297-
315) and Rasinovac (Podrug et al. 2020: 74, PIl. 2:
6), in Middle Neolithic contexts at Spila Nakovana
(Forenbaher & Perho¢ 2015: 31, Tab. 11, PI. 1: 22—
25), and in Middle and Late Neolithic contexts at
Pupic¢ina Cave (Forenbaher 2006: 241-243, Pl. 6.1:
1,16; Pl. 6.2: 2).

Both retouched flakes are made of thermally
altered chert of indeterminate origin. These are
simple, expedient tools on small flakes (Figure 2.4:
15; Figure 2.5: 15). The notch was made near the
proximal end of a lateral edge of a bladelet made
of Gargano chert (Figure 2.4: 9; Figure 2.5: 9). The
retouched flake fragment is a piece of a tool with
continuous marginal retouch along at least one
of its edges, also made of Gargano chert (Figure
2.4: 17; Figure 2.5: 17). Neither of these tools is
particularly time sensitive.

Debitage

All unretouched blades and flakes as well as
flake fragments larger than 10 mm were classified
asdebitage. Flakes constitute almost three quarters
of the total 82 pieces of debitage (Table 2.1). Half
of them are made of indeterminate cherts, slightly
more than a quarter are Gargano cherts, and about
a fifth are local cherts (Figure 2.3). Metric analysis
included 36 complete flakes. Their average length
is 15.9 mm (from 6 mm to 25 mm), average width is
14.4 mm (from 8 mm to 33 mm), average thickness
3.8 mm (from 1 mm to 11 mm), and average weight
1 g (from 0.1 gto 2.9 g).

Butt type was determined for 41 complete flakes
and proximal flake fragments. More than half of
the butts are plain (23 pieces), suggesting that
the striking platform rarely underwent preparation
before flake detachment. We recorded six dihedral
butts, two facetted butts and two cortical butts,
while eight butts were broken off or shattered



obuhvacena su i oruda na sjeCivima, Cime je
uzorak sjeCiva povec¢an na 28 komada. Kod svih,
osim jednog od tih oruda, retus je proksimalan i/
ili distalan pa ne utjece na izvornu Sirinu prvotnog
oblika. Jedino sjecCivo koje je lateralno retusirano
ima udubak koji takoder ne utjeCe na maksimalnu
Sirinu spomenute izradevine (slika 2.4: 9; slika 2.5:
9). Vecina sjeciva nepravilnog je oblika i rasporeda
dorsalnih grebena, cesSc¢e trokutastog, a rjede
trapezastog popre¢nogpresjeka(slika2.4:1,4-9,11;
slika2.5:1,4-9,11). Samo cetiri sjeCiva trapezastog
presjeka (ukljucujuci dva oruda na sjecivima) imaju
vrlo pravilne usporedne lateralne rubove i uzduzne
grebene na dorsalnoj strani (slika 2.4: 2, 3,10, 12;
slika 2.5: 2, 3, 10, 12). Preko polovice sjeCiva je
od roznjaka neodredenog porijekla, tre¢ina je od
garganskih roznjaka, a samo dva primjerka su od
kor€ulanskih roznjaka (slika 2.3).

Prikupljeno je samo devet cjelovitih sjeciva. Sva
su nepravilnog oblika, trokutastog presjeka (osim
jednog trapezastog) i malih dimenzija. Prosjecna
duzina im je 27,6 mm (raspon od 21 do 35 mm),
prosjecna Sirina 11,3 mm (raspon od 8 do 14 mm),
prosjecna debljina 3,6 mm (raspon od 1 do 5 mm)
te prosjecna tezina 1,2 g (raspon od 0,2 do 2,2 g).
Prema tradicionalnim kriterijima, sva bi pripadala
kategoriji malih sjeciva, odnosno plocica' (Tixier
1974:6-7; Forenbaher & Perho¢2015:27). Prosje¢na
Sirina svih cjelovitih i razlomljenih sjecCivaje 9,9 mm.
Velika vecina Siroka je izmedu 6 i 13 mm (slika 2.6)
no podjela na sjeciva i ploCice na temelju Sirine bila
bi arbitrarna.

Za 18 cjelovitih sjeciva i proksimalnih ulomaka
odredili smo vrstu plohka. Tri Cetvrtine plohaka je
glatko (14 komada), $to ukazuje na to da je udarna
ploha rijetko bila pripremana prije odlamanja.
Osim njih, zabiljezena su tri diedricna i jedan
viSeplosni plohak. lzuzetna pravilnost nekoliko
sjeCiva upucuje na moguénost da su proizvedena
tehnikom pritiskai/ilitehnikom neizravnogudaranja
(slika 2.4: 3,10, 12; slika 2.5: 3, 10, 12). Za razliku
od Zukovice, znatno veéi udio viseplosnih plohaka
medu sjecivima zabiljezen je u Crvenoj stijeni IVb1
(28,6%) i IVa (44,6%) (Mihailovi¢ 2009: 41, T. 11),
kao i u slojevima Ib i XA u Odmutu (Koztowski et
al. 1994: 41, sl. 10). Kacar (2020: 169) za Crvenu
Stijenu i Odmut navodi da je 90% svih plohaka
kasnomezolitickih sjeciva viSeplosno.

1 Tixierova podjela na sje¢iva i plocice (blades i bladelets) nije
posve dosljedna. Medu kriterijima za njihovo razlikovanje
eksplicitno se navodi da sjeciva (blades) nisu kra¢a od 50 mm,
dok plo¢ice (bladelets) nisu Sire od 12 mm (Tixier 1974: 7). Prema
tome, primjerci $iri od 12 mm i kra¢i od 50 mm ne bi pripadali
nijednoj kategoriji. Medutim, iz popratnog dijagrama (Tixier
1974: 6, sl. 2) jasno je da se i oni ubrajaju u plocice (bladelets).

and therefore indeterminate. Flakes from the Late
Mesolithic levels IVb1 and IVa of Crvena stijena
(Mihailovi¢ 2009: 43, Tab. 17) have almost as high a
proportion of plain butts.

Blades constitute slightly over one quarter of
the debitage. Tools on blades were included in the
analysis that follows so as to augment the small
sample size, increasing it from 23 to 28 pieces. All
but one of those tools have proximal and/or distal
retouch that does not affect the original width of
the blank. The only laterally retouched blade has a
notch which likewise does not affect the maximum
width of the artifact (Figure 2.4: 9; Figure 2.5: 9).
In most examples, the distribution of dorsal ridges
and the shape of the blade are irregular, while blade
sections are triangular more often than trapezoidal
(Figure 2.4: 1, 49, 11; Figure 2.5: 1, 4-9, 11). Only
four blades with a trapezoidal section (including
two tools on blades) have very regular parallel
lateral edges and dorsal ridges (Figure 2.4: 2, 3, 10,
12; Figure 2.5: 2, 3, 10, 12). More than half of the
blades are made of indeterminate cherts, a third are
made of Gargano cherts, while just two are made of
cherts from Korcula (Figure 2.3).

Only nine complete blades were recovered. All of
them are rather small and of irregular shape, and
all but one are triangular in section. Their average
length is 27.6 mm (from 21 mm to 35 mm), the
average width is 11.3 mm (from 8 mm to 14 mm),
the average thickness is 3.6 mm (from 1 mm to 5
mm), and the average weight is 1.2 grams (from 0.2
gto2.2g). According to traditional criteria, all would
belong to the bladelet category’ (Tixier 1974: 6-7;
Forenbaher & Perho¢ 2015: 27). The average width
of all complete and fragmented blades is 9.9 mm.
Most are between 6 mm and 13 mm wide (Figure
2.6), but any division into blades and bladelets
based on their width would be arbitrary.

Butt types were determined for 18 complete
bladesandproximalbladefragments. Threequarters
of the butts are plain (14 pieces), suggesting that
the striking platform rarely underwent preparation
before blade detachment. We also recorded three
dihedral butts and one facetted butt. The very
regular shape of several blades suggests that they
were made by pressure flaking and/or indirect
percussion (Figure 2.4: 3, 10, 12; Figure 2.5: 3, 10,
12). In contrast to Zukovica, a much higher ratio

1 Tixier’s division of blades and bladelets is not entirely consistent.
When listing the criteria for their distinction, he states explicitly
that blades are not shorter than 50 mm, while bladelets are not
wider than 12 mm (Tixier 1974: 7). Accordingly, pieces wider
than 12 mm and shorter than 50 mm would not belong to either
category. However, the accompanying diagram (Tixier 1974: 6, Fig.
2) makes it clear that these too should be classified as bladelets.
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Na 30% neretusSiranih sjecCiva pojavljuje se
nepravilan ili kontinuiran mikroretus koji je
vjerojatno posljedica njihove upotrebe. Slican
mikroretus uocen je na 19% neretusSiranih odbojaka,
Sto sugerira preferentnu upotrebu neretusiranih
sjeCiva u odnosu na odbojke.

Medu lomljevinom zabiljezena su samo
dva tehnicka komada, jedan krestasti odbojak
od korculanskog roznjaka i jedno (krestasto?)
nepravilno malo sjecivo od termicki izmijenjenog
roznjaka neodredenog porijekla.

Krsje

Kategorija krsja sadrzi12 krhotinai11 odbojci¢a
(odbojaka manjih od 10 mm). Za vecinu od njih nije
bilo moguce odrediti porijeklo sirovine, dijelom ve¢ i
zbog toga jer se radi o sitnim predmetima, lakSima
od jednog grama. Dvije krhotine i dva odbojci¢a
su od garganskih roznjaka, a dvije krhotine i jedan
odbojci¢ od korculanskih roznjaka.

Usporedba s mezolitickim i neolitickim
skupovima nalaza

Kao sto je podrobnije obrazlozeno u uvodnom
poglavlju ove knjige, skupovi nalaza iz konteksta
pripisanih fazi 4 $pilje Zukovice najvjerojatnije
sadrze pomijeSane predmete iz dvaju razliCitih
arheoloskih razdoblja, zavrSetka kasnog mezolitika
i pocCetka ranog neolitika. To vrijedi i za izradevine
od lomljenog kamena. Stoga je skup litickih
nalaza iz faze 4 zanimljivo i instruktivno usporediti
s kasnomezolitickim skupom nalaza iz faze 5
(Vukosavljevi¢ & Perho¢ 2020), kao i s neolitickim
skupovima nalaza iz faza 1-3 (Forenbaher & Perho¢
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Slika 2.6. Histogram Sirina sjeCiva iz faze 4, ukljuc¢ujuci i
oruda na sjecivima.

Figure 2.6. Histogram of blade widths from Phase 4,
including tools on blades.

of facetted butts has been reported from Crvena
Stijena 1Vb1 (28.6%) and IVa (44.6%) (Mihailovié¢
2009: 41, PI. 11), as well as from layers Ib and XA
at Odmut (Koztowski et al. 1994: 41, Fig. 10). Kacar
(2020: 169) declares that 90% of all Late Mesolithic
blade butts at Crvena Stijena and Odmut are
facetted.

The irregular or continuous microretouch that
appears on 30% of unretouched blades is probably a
consequence of their use. Similar microretouch was
noted on 19% of unretouched flakes, suggesting a
preferential use of unretouched blades relative to
flakes.

Only two technical pieces were recorded
among the debitage, a crested flake made of
local chert, and an irregular (crested?) bladelet
made of thermally altered chert of indeterminate
origin.

Debris

This category comprises 12 chunks and 11
chips (flakes smaller than 10 mm). Raw material
origin could not be determined for most of them,
often because many of these pieces are tiny, lighter
than one gram. Two chunks and two chips are made
of Gargano cherts, while two chunks and a single
chip are made of local cherts from Korcula.

Comparison with Mesolithic and
Neolithic assemblages

In Chapter 1 it was argued in some detail that
the assemblages attributed to Phase 4 of Zukovica
most likely contained mixed evidence from



2020), pri cemu valja imati na umu da spomenute tri
neoliticke faze pokrivaju dugo razdoblje od prijelaza
iz ranog u srednji neolitik do kasnog neolitika.

Sirovinski sastav skupa nalaza iz faze 4 gotovo
je identiCan onome iz mezoliticke faze 5 (slika 2.7).
Vidno se razlikuje od sirovinskog sastava skupa
nalaza iz neolitickih faza 1-3 koji sadrzi znatno vise
garganskih roznjaka, znatno manje korculanskih
roznjaka te nijedan artefakt od bosansko-
hercegovackog radiolarita.

Glavne tehnoloske kategorije prilicno su slicno
zastupljene u sva tri usporedivana skupa nalaza
(slika 2.8). Faza 4 slicnija je mezolitickoj fazi 5 po
ucestalosti jezgara, neretusiranih odbojaka i oruda,
dokjepoucestalostikrsjaslicnijaneolitickimfazama
1-3, no razlike nisu velike. Zastupljenost odbojaka u
odnosu na sjeciva (racunajuciioruda na odbojcima
i sjecivima) takoder je sli¢na u sva tri skupa nalaza
i iznosi 2,5:1 za neoliticke faze 1-3, 2,3:1 za fazu 4 i
2,8:1 za mezoliticku fazu 5, no postoji jasna razlika
u zastupljenostipravilnih prizmaticnih sjeciva (slika
2.9). U fazi 4, nepravilnih sjeciva je Sest puta vise
od prizmaticénih, vrlo sliéno kao u mezolitickoj fazi
5. Zarazliku od toga, u neolitickim fazama 1-3 obje
kategorije sjeciva jednako su zastupljene. Tehnicki
komadi podjednako su rijetki u sva tri skupa nalaza
(triumezolitickojfazi5te podvaufazi4ineolitickim
fazama 1-3).

Od oruda, kasnomezolitickufazu5obiljezujukosi
zarupci na malim sjecivima, grebala na odbojcimai
retusirani odbojci te po jedan geometrijski mikrolit,
dubilo, nazubaki perforator (Vukosavljevi¢ & Perho¢
2020: sl. 4.3). Za razliku od toga, neoliticke faze
1-3 obiljezuju bifacijalni Siljci i lateralno retusirana
prizmati¢na sjeciva te po jedno noktoliko grebalo,

Faze / Phases 1-3
Neolitik / Neolithic

two archaeological periods, the end of the Late
Mesolithic and the beginning of the Early Neolithic.
This also applies to the flaked stone artifacts. It is
therefore interesting and instructive to compare the
Phase 4 lithic assemblage to the Late Mesolithic
assemblage from Phase 5 (Vukosavljevi¢ & Perho¢
2020) and to the Neolithic assemblages from
Phases 1-3 (Forenbaher & Perho¢ 2020), bearing in
mind that those three Neolithic phases cover along
period from the Early/Middle Neolithic transition to
the late Neolithic.

The raw material composition of Phase 4’s lithic
assemblageis almost identical to that of Mesolithic
Phase 5 (Figure 2.7). It differs markedly from the
raw material composition of Neolithic assemblages
(Phases 1-3), which contain substantially more
Gargano cherts, much fewer local cherts from
Korcula, and not a single artifact made of radiolarite
from Bosnia and Herzegovina.

The main technological categories are
represented in roughly similar proportions in all
three assemblages under comparison (Figure
2.8). The frequency of cores, unretouched flakes
and tools in Phase 4 is closer to that in Mesolithic
Phase 5, while the frequency of debris is closer to
that in Neolithic Phases 1-3, but the differences
are not great. The ratio between flakes and blades
(including tools on flakes and blades) is also similar
in all three assemblages, amounting to 2.5:1 for
Neolithic Phases 1-3,2.3:1 for Phase 4,and 2.8:1 for
Mesolithic Phase 5, but there is a clear difference in
the frequency of regularly shaped prismatic blades
(Figure 2.9). In Phase 4, irregular blades are six
times more abundant than prismatic blades, which
is closely comparable to Mesolithic Phase 5. On the

Faza / Phase 4

Faza / Phase 5
Mezolitik / Mesolithic

30%

0% 10%  20%

B Gargano

Slika 2.7. Sirovinski sastav litickih skupova nalaza po fazama.

Figure 2.7. Raw material composition of lithic assemblages by phase.
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Slika 2.9. Zastupljenost odbojaka, nepravilnih sjeciva i prizmaticnih sjeciva po fazama

(ukljucujuéi oruda na odbojcima i sjecivima).

Figure 2.9. Frequencies of flakes, irregular blades, and prismatic blades by phase

(including tools on flakes and blades).

svrdlo, udubak i iskrzani komadié¢ (Forenbaher &
Perho¢ 2020: sl. 3.5). Skup nalaza oruda iz faze
4 po svojem je sastavu vrlo slican mezolitickom,
dok s neolitickim skupom nalaza oruda gotovo da i
nema dodirnih to¢aka (tablica 2.2).

Odbojci su relativno mali i slicnih dimenzija u
sva tri usporedivana skupa nalaza. U prosjeku su
odbojci iz mezoliticke faze 5 nesto maniji od onih iz
neolitickih faza 1-3, a odbojci iz faze 4 su najmaniji.
Prosjecne Sirine i duzine odbojaka Siroko se
preklapaju na razini raspona od jedne standardne
devijacije (slika 2.10).

Duzine sjeCiva ne mogu se usporedivati jer su
sva velika sjeciva razlomljena pa je uzorak cijelih
sjeciva iskrivljen u korist malih i kratkih primjeraka,
no moguce je usporedivati Sirine segmenata sjeciva

38

other hand, both categories of blades are equally
represented in Neolithic Phases 1-3. Technical
pieces are scarce in all three assemblages (three
in Mesolithic Phase 5, two in Phase 4, and two in
Neolithic Phases 1-3).

Turning to tools, the Late Mesolithic Phase 5 is
marked by oblique truncations on bladelets, end
scrapers on flakes, and retouched flakes, while a
single geometric microlith, a burin, a denticulate,
and a perforator are also present (Vukosavljevi¢ &
Perho¢ 2020: Fig. 4.3). By contrast, Neolithic Phases
1-3 are marked by bifacial points and laterally
retouched prismatic blades, with the addition of
a single thumbnail scraper, a drill, a notch, and a
scaled piece (Forenbaher & Perho¢ 2020: Fig. 3.5).
In its composition, the Phase 4 tool assemblage is
very similar to the Mesolithic assemblage, but has



Tablica 2.2. Tipoloska razdioba skupa nalaza oruda po fazama
Table 2.2. Typological breakdown of tool assemblages by phase

Faza 5 Faza 4 Faze 1-3
(mezolitik) (neolitik)
(Mpe';is;:etl?ic) ARG I(altl‘:(s)(leii:ics)
Bifacijalni Siljci / Bifacial points 3
Retusirana sjeciva / Retouched blades 3
Noktoliko grebalo / Thumbnail scraper 1
Svrdlo / Drill 1
Iskrzani komadié¢ / Scaled piece 1
Udubci / Notches 1 1
Kosi zarubci / Oblique truncations 4 2
Grebala na odbojcima / End scrapers on flakes 2 3
Retusirani odbojci / Retouched flakes 2 2
Geometrijski mikroliti / Geometric microliths 1 2
Dubilo na zarubku / Burin on truncation 1
Nazubak / Denticulate 1
Perforator / Perforator 1
Ulomci odbojaka s obradom / Broken retouched pieces 1 1 2
UKUPNO / TOTALS 13 11 12

i oblike njihovih poprecnih presjeka. Prosjecna
Sirina sjeCiva iz mezoliticke faze 5 je 9,8 mm, dok
su sjeciva iz neolitickih faza 1-3 u prosjeku znatno
Sira (12,8 mm). Varijabilnost je u oba slucaja znatna
pa se njihove Sirine preklapaju na razini od jedne
standardnedevijacije.Prosjecnasirinasjecivaizfaze
4 (9,9 mm) gotovo je identicna onoj iz mezoliticke
faze 5 (slika 2.11). U sva tri slu¢aja ura¢unata su
i oruda na sjeCivima kako bi se poveéao uzorak.
U fazama 5 i 4 nema oruda kod kojih bi retus duz
lateralnih rubova utjecao na Sirinu prvotnog oblika
sjeciva. U neolitickim fazama 1-3 nekoliko sjeciva
retusirano je duz jednog ili oba lateralna ruba pa je
stoga njihova prosjecna sSirina malo podcijenjena, a
to pak znacida jerazlika u Siriniizmedu njih i sjeciva
iz faza 5 4 jos izraZenija no $to se Cini.

Umezolitickojfazi5 sjeCivatrokutastog presjeka
prevladavaju nad sjecivima trapezastog presjeka u
omjeru 1,2:1. U fazi 4 jos je viSe sjeCiva trokutastog
presjeka pa je taj omjer 1,5:1. U neolitickim fazama
1-3 je obrnuto, prevladavaju sjeCiva trapezastog
presjeka (ukljucujuciijedno poligonalnog presjeka)
pa taj omjer iznosi 1:1.4.

Oruda na sjeCivima iz mezoliticke faze 5, kao
i dva geometrijska mikrolita iz faze 4 koja smo

very little in common with the Neolithic assemblage
(Table 2.2).

Flakes are relatively small, and their dimensions
are similar in all three phases under comparison.
On average, flakes from Mesolithic Phase 5 are
somewhat smallerthanthosefrom Neolithic Phases
1-3, while flakes from Phase 4 are the smallest. The
standard deviations of average flake widths and
lengths overlap considerably (Figure 2.10).

Blade lengths cannot be compared because all
large blades are fragmented, biasing the complete
blades sample in favor of small and short pieces,
but it is possible to compare segment widths and
shapes of their cross sections. On average, blades
from Mesolithic Phase 5 are 9.8 mm wide, while
blades from Neolithic Phases 1-3 are markedly
wider (12.8 mm). There is considerable variability in
both cases, however, and the 1 SD intervals of their
widths overlap (Figure 2.11). The average width of
blades from Phase 4 (9.9 mm) is almost identical to
that from Mesolithic Phase 5. Tools on blades have
been included in all three cases in order to increase
sample sizes. None of the tools from phases 5
and 4 have any lateral retouch that would affect
the original width of the blank. A few blades from
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Slika 2.10. DuZine i Sirine cjelovitih odbojaka po fazama
(ukljucujuéi oruda na odbojcima). Prikazane su prosjecne
vrijednosti i rasponi od 1 SD.

Figure 2.10. Complete flake widths and lengths by phase
(including tools on flakes), showing average values and 1 SD
intervals.

prema njihovim tipoloskim karakteristikama
pripisali mezolitiku (slika 2.4: 10, 11; slika 2.5:
10,11), napravljeni su na sjeCivima Sirokim oko
8-10 mm. Posve se uklapaju medu mala sjeciva
iz mezolitickih konteksta Odmuta gdje prosjecna
Sirina sjeciva za sloj la iznosi 10,68 mm (SD 3,01
mm) s dva lokalna maksimuma u distribuciji Sirine,
prvi izmedu sedam i osam milimetara, te drugi
izmedu 11 i 12 mm (Koztowski et al. 1994: 28).
Prosjecna Sirina sjecCiva iz sloja Ib iz Odmuta iznosi
9,26 mm (SD 2,73 mm) s tim da najveci broj sjeciva
ima Sirinu izmedu sedam i osam milimetara. Ista
prosjecna Sirina navodi se za sjeCiva iz sloja XA
(Koztowski et al. 1994: 33-34, 39). Prema Kacar
(2020: 169), prosjecna Sirina kasnomezolitickih
sjeciva iz Odmuta i Crvene Stijene je 10 mm (SD
2,7 mm). Oruda iz kasnomezolitickog sloja Vruce
pecine Cesta su na sjeCivima cija je Sirina manja od
12 mm (Boric¢ et al. 2019: 482). Isti autori navode da
su oruda iz ranoneolitickog sloja takoder vrlo Cesto
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Slika 2.11. Sirine sjeciva po fazama (prosjecne vrijednosti i
rasponi od 1 SD).

Figure 2.11. Blade widths by phase (average values and 1 SD
intervals).

Neolithic Phases 1-3 have been retouched along
one or both lateral edges, which means that their
average width is slightly underestimated, and that
the difference in width betweenthem and the blades
from Phases 5 and 4 is even more pronounced.

In Mesolithic Phase 5, blades with triangular
cross section outnumber the blades with
trapezoidal section by a ratio of 1.2:1. Blades with
triangular section are even more frequent in Phase
4: heretheratiois 1.5:1. In Neolithic Phases 1-3 this
relationship is reversed: blades with trapezoidal
section predominate (including one with polygonal
section) by a ratio of 1:1.4.

Tools on blades from Mesolithic Phase 5, as
well as the two geometric microliths from Phase
4 that were attributed to the Mesolithic based on
their typological traits (Figure 2.4: 10, 11; Figure
2.5: 10,11), were made on blades about 8-10 mm



napravljena na sjecCivima Cija je Sirina manja od 12
mm (Bori¢ et al. 2019: 482). Ovakva mala sjeCiva
odlamana su od relativho malih jezgara s jednom
udarnom plohom s uskim ili Sirokim licem lomljenja
(Koztowski et al. 1994: 26, 32; Mihailovi¢ 2009: 38,
T. 4: 5-11, 15; Kacar 2019a: sl. 88, sl. 89) uglavnom
pritiskom i nesSto rjede indirektnim udaranjem
(Kacar 2020: 169). Prosjecna Sirina sjeciva koju
navodi Kacar za Crvenu Stijenu i Odmut za nju je
pokazatelj koriStenja alata nalik na kratku Staku za
njihovu proizvodnju (Kacar 2020: 169).

Za razliku od oruda na sjecivima koja pripadaju
fazama 5 i 4, oruda na sjecivima iz neolitickih faza
1-3, kao i zarubak na sjecivu iz faze 4 koji smo
temeljem formalno-tipoloskih kriterija pripisali
neolitiku (slika 2.4: 12; slika 2.5: 12), napravljeni su
na sjecivima Sirokim oko 15-20 mm. To sugerira da
su se u neolitiku za izradu oruda odabirala sjeciva
Sira od prosjecnih, odlamana pritiskom od znatno
vecih jezgara pomocu poluge ili alata nalik na dugu
Staku (Pelegrin 2012; Mazucco et al. 2018: 91, 94;
Kacar 2019b: 361; Podrug et al. 2020: 76; Kacar
& Philibert 2022: 258-259). Trapezi na sje€ivima
slicne Sirine (156 mm i 18,5 mm) zabiljezeni su
u ranoneolitickom sloju Ill Crvene Stijene (Kacar
2019a: 314).

Zakljucci

Samo SacCica pojedinacnih izradevina iz
kontekstafaze 4 moze se temeljem svojih formalno-
tipoloskih obiljezja pouzdano pripisati odredenom
arheoloskom razdoblju. To ponajprije vrijedi za
dva tipi¢na kastelnovijenska trapeza (slika 2.4: 10,
11; slika 2.5: 10, 11), a vjerojatno i za nekoliko vrlo
pravilnih malih sjeciva (slika 2.4: 2, 3; slika 2.5: 2,
3) odlomljenih indirektnim udaranjem ili pritiskom
od malih jezgara posebno pripremljenih za tu
svrhu. Neolitiku se sa sigurnoS¢u moze pripisati
jedna jedina izradevina, kosi zarubak na Sirokom
prizmaticnom sjecivu (slika 2.4: 12; slika 2.5: 12).

Promatranesvakazasebno,sveostaleizradevine
od lomljenog kamena mogle bi pripadati bilo kojem
od spomenutadvarazdoblja, no usporedbe narazini
skupa nalaza svjedoce o znatno vecoj slicnosti
litike iz faze 4 s litikom iz mezoliticke faze 5, kao
i na vidljive razlike u odnosu na litiku iz neolitickih
faza 1-3. To vrijedi za sirovinski sastav spomenutih
skupova nalaza, zastupljenost pojedinih tipova
oruda, velicine odbojaka, Sirine i oblike poprecnih
presjeka sjeCiva te relativnhu zastupljenost
nepravilnih i prizmaticnih sjeciva.

wide (Figure 2.11). They correspond very well to the
bladelets from the Mesolithic contexts of Odmut,
where the average bladelet width in Layerlais 10.68
mm (SD 3.01 mm) with two local maximums in the
distribution of width, one between seven and eight
millimeters, the other between 11 mm and 12 mm
(Koztowski et al. 1994: 28). The average width of
bladelets from Layer Ib of Odmut is 9.26 mm (SD
2.73 mm), but most of the blades are between seven
and eight millimeters wide. The same average width
is reported for bladelets from Layer XA (Koztowski
et al. 1994: 33-34, 39). According to Kacar (2020:
169), the average width of Late Mesolithic bladelets
from Odmut and Crvena Stijena is 10 mm (SD 2.7
mm). Bori¢ et al. (2019: 482) report that tools from
the Late Mesolithic layer of Vruéa peéina were
frequently made on blades less than 12 mm wide
as so too were tools made on blades from Vruéa’s
Early Neolithic layer. Those bladelets were detached
from the narrow face or the wide face of relatively
small single-platform cores (Koztowski et al. 1994:
26, 32; Mihailovi¢ 2009: 38, PI. 4: 5-11, 15; Kacar
2019a: Fig. 88, Fig. 89), more often by pressure and
less often by indirect percussion (Kacar 2020: 169).
Kacar presumes that the average bladelet width
reported for Crvena Stijena and Odmut indicates
that a tool resembling a short crutch was used in
their production (Kacar 2020: 169).

Unlike tools on blades from Phases 5 and 4,
tools from Neolithic Phases 1-3 were made on
blades about 15-20 mm wide (the same applies to
the truncation on a blade from Phase 4 attributed to
the Neolithic due to its formal typological traits, see
Figure 2.4: 12; Figure 2.5: 12). This suggests that
in the Neolithic blades wider than the average were
preferably chosen as tool blanks (Figure 2.11). They
would have been detached from much larger cores
by pressure, using a lever or a tool resembling a
long crutch (Pelegrin 2012; Mazucco et al. 2018: 91,
94; Kacar 2019b: 361; Podrug et al. 2020: 76; Kacar
& Philibert 2022: 258-259). Trapezes on blades of
comparable width (15.6 mm and 18.5 mm) have
been reported from Early Neolithic Layer Il of
Crvena Stijena (Kacar 2019a: 314).

Conclusions

Based on their formal typological traits, only
a handful of individual artifacts from Phase 4
contexts may be safely attributed to a specific
archaeological period. This applies primarily to the
two typical Castelnovian trapezes (Figure 2.4: 10,
11; Figure 2.5: 10, 11), and probably also to several
very regular bladelets (Figure 2.4: 2, 3; Figure 2.5: 2,
3) detached by indirect percussion or pressure from
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Zbog Cega je skup litickih nalaza iz sloja koji je
po svemu sudec¢i nastao za ranog neolitika tako
slican mezolitickom skupu nalaza? Sloj pripisan
fazi 4 sastoji se velikim dijelom od preradenog
tla (vidjeti 1. poglavlje). Uz izvjesnu kolicinu
tipicnih ranoneolitickih nalaza poput ulomaka
impreso loncarije i kostiju ovaca i koza izravno
radiokarbonski datiranih oko godine 6000. pr. Kr., taj
sloj sadrzi brojne zaostale kasnomezoliticke nalaze
poput ostataka divljih Zivotinja i ljudi, oboje izravno
radiokarbonski datiranih u posljednju Cetvrtinu 7.
tisu¢lje¢a pr. Kr. Stoga mozemo pretpostaviti da
i skup litickih nalaza iz faze 4 sadrzi mjeSavinu
kasnomezolitickih i ranoneolitickih izradevina.
Pritom je vazno primijetiti da je kasnomezoliticki
sloj koji lezi izravno pod slojem faze 4 znatno
bogatiji litikom od neolitickih slojeva koje leze nad
slojem faze 4. ProsjeCna gustoca izradevina od
lomljenog kamena u kontekstima mezoliticke faze
5 je 90 komada po kubi¢nom metru iskopanog tla,
dok za neoliticke faze 1-3 taj prosjek iznosi samo
12 komada po kubicnom metru. Drugim rijeCima,
ucestalost litickih nalaza u mezolitickom sloju je
preko sedam puta veéa pa ne cudi da mezoliticka
litika dominira u preradenim kontekstima faze 4 i
daje skupu litickih nalaza iz te faze prevladavajuce
mezoliticki karakter.

w3

U Zukovici nazalost ne postoji “Cisti”
ranoneoliticki sloj pa ne znamo kako bi izgledao
ranoneoliticki skup nalaza bez primjesa zaostalih
mezolitickih izradevina. Stoga se ne moze apriorno
iskljuciti da je vrlo rana ranoneoliticka litika
Zukovice bila sliénija mezolitickoj nego kasnijoj
neolitickoj litici. Na takvu moguénost upozoravaju
preliminarni zakljucci Bori¢a i suradnika (2019)
prema kojima nema znacajnih razlika izmedu
kasnomezolitickih i ranoneolitickih skupova nalaza
od lomljenog kamena iz Vruée pecine. Geometrijski
mikroliti (trapezi) napravljeni na uskim sjecCivima i
mala sjeciva s jednostranim ili obostranim boc¢nim
udubcima pojavljuju se u oba skupa nalaza. Oni bi
bili dobar pokazatelj nastavka kasnomezoliticke
tradicije u ranom neolitiku Vruce pecine, ali samo
ako se sa sigurnosSéu moze iskljuciti mijesanje
grade iz razlicitih razdoblja.

Sustavno prikupljeni i objavljeni ranoneoliticki
skupovi nalaza od lomljenog kamena jos$ uvijek
su rijetki na prostoru istocnog Jadrana pa su i
mogucnosti usporedbe ograniCene. Opcéenito se
ipak ¢ini da su glavna obiljezja neoliticke liticke
proizvodnje prisutna ve¢ od ranog neolitika. Pritom
u prvom redu mislimo na prisutnost razmjerno
velikih i Sirokih prizmatic¢nih sjeCiva odlomljenih
pritiskom pomoc¢u duge Stake ili poluge (Pelegrin
2012). Prema nekoliko nedavno objavljenih studija,
prosjecna Sirina ranoneolitickih sjeciva bila bi oko
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small cores dedicated to that purpose. Only a single
artifact, an oblique truncation on a wide prismatic
blade (Figure 2.4: 12; Figure 2.5: 12), may be safely
attributed to the Neolithic.

Observed individually, all other flaked stone
artifacts may be either Mesolithic or Neolithic.
Comparison at the assemblage level, however,
suggests that the lithics from Phase 4 are closely
similar to those of Mesolithic Phase 5, while they
differ noticeably from the lithics of the Neolithic
Phases 1-3, in terms of raw material composition,
frequency of particular tool types, size of flakes,
blade widths and cross sections, as well as the
frequency of irregular and prismatic blades.

Why is the lithic assemblage from a layer that
apparently was formed during the Early Neolithic so
like a Mesolithic assemblage? The layer designated
as Phase 4 consists primarily of reworked sediment
(see Chapter 1). Together with a quantity of typical
Early Neolithic finds such as Impressed Ware
potsherds and ovicaprine bones radiometrically
dated around 6000 BC, that layer contains
numerous residual Late Mesolithic finds such as
the bones of wild game animals and human bones,
both radiometrically dated to the last quarter of the
7t millennium BC. Presumably, the Phase 4 lithic
assemblage likewise contains a mixture of Late
Mesolithic and Early Neolithic artifacts. One should
note that below the Phase 4 layer the immediately
underlying Late Mesolithic layer contains many
more lithic artifacts than the overlying Neolithic
layers; in Mesolithic Phase 5 contexts, the average
density of flaked stone artifacts is 90 pieces per
cubic meter, while in Neolithic Phases 1-3 the
average is only 12 pieces per cubic meter. In other
words, the frequency of lithic artifacts is more than
seven times higher in the Mesolithic layer. It is
therefore not surprising that Mesolithic flaked stone
artifacts should dominate the reworked Phase 4
contexts, and give that phase’s lithic assemblage
an essentially Mesolithic character.

Unfortunately, there is no “clean” Early Neolithic
layer in Zukovica, so we do not know what an Early
Neolithic assemblage uncontaminated by residual
Mesolithic artifacts would look like. Therefore,
one cannot dismiss a priori the possibility that
at Zukovica the earliest of Early Neolithic lithics
were more like Mesolithic than later Neolithic
lithics. Bori¢ et al. (2019) suggest as much in
their preliminary conclusions about Vruéa pecina,
claiming that there are no important differences
between the Late Mesolithic and the Early Neolithic
lithicassemblages. Geometric microliths (trapezes)
made on narrow blades, as well as bladelets
with lateral or bilateral notches, appear in both



13 ili 14 mm, a velika veéina sjeciva bila bi Siroka
izmedu 10 i 20 mm (Korona 2009: 154-155, sl. 6;
Kacar 2019b: 360; Podrug et al. 2020: 74; Kacar
& Philibert 2022: 259). Takve su Sirine i sjeciva iz
kasnijih neolitickih faza Zukovice (Forenbaher
& Perho¢ 2020: 43). Analize sjeCiva iz niza
istocnojadranskih nalazista upucéujunatodarazlike
u Sirini ranoneolitickih i srednjoneolitickih sjeciva
nisu statisticki znacajne (Mazzucco et al. 2018:
94). Vecina autora pretpostavlja da je sofisticirana
tehnologija izrade prizmati¢nih sjecCiva prisutna na
jadranskom prostoru od pocetka neolitika i blisko
povezana s pojavom zemljoradnje (Guilbeau 2011:
96-97; Forenbaher & Perho¢ 2017: 201-202).

Za konacnu provjeru ove pretpostavke bit ¢e
potrebno analizirati ve¢i broj sustavno prikupljenih
skupovallitickih nalaza iz neporemec¢enih konteksta
¢vrsto datiranih u pocetak ranog neolitika. Daleko
najveci ranoneoliticki skup litickih nalaza je onaj iz
Crnog vrila (Korona 2009; Kacar & Philibert 2022),
naseobinskog nalazista u zaledu Zadra, no nalazi
od lomljenog kamena iz Crnog vrila ne mogu
se smatrati primjerom litickog skupa nalaza s
pocetka ranog neolitika. Prema procjeni njegovog
istrazivaca, nalaziste pripada mladem dijelu ranog
neolitika, odnosno vremenu izmedu 5800. i 5600.
godine pr. Kr. (Marijanovi¢ 2009: 107-114). Takvo
vremensko opredjeljenje temelji se prvenstveno
na formalno-tipoloskim obiljezjima loncarije. Pet
radiokarbonskih datuma pokriva razdoblje od oko
Cetiri stoljeca (otprilike od 5800. do 5400. godine pr.
Kr.), $to svjedo¢i o moguéem znatno duzem trajanju
naselja. Sesti radiokarbonski datum, 2z-3399:
75604120 BP, pada u treéu Cetvrtinu 7. tisuélje¢a
pr. Kr., no nista od objavljene grade ne ukazuje na
prisutnost kasnomezolitickih lovaca-sakupljaca.

Za razliku od toga, relativno mali skup litickih
nalaza (sedamdeset komada) iz naseobinskog
nalazita Rasinovca u zaledu Sibenika datiran
je s dva radiokarbonska datuma u prvo stoljeée
6. tisuélje¢a pr. Kr. (Podrug et al. 2020: 56-57),
odnosno u vrijeme neposredno po prijelazu na
zemljoradnju. Medu izradevinama od lomljenog
kamena je 14 sjeciva od garganskih roznjaka koja
se po svojem sirovinskom materijalu, Sirini (13,3
mm u prosjeku) i tehnologiji izrade posve uklapaju
u kasniju neoliticku tradiciju (Podrug et al. 2020: 73-
78). Isto vrijediizaoruda. Od njih ukupno jedanaest,
devet ih je napravljeno na sjecCivima. Pretezno se
radi o lateralno retusiranim sjecivima, uz po jedno
svrdlo, zarubak i trapez. Zasad je to jedini skup
litickih nalaza koji izravno podupire pretpostavku o
istovremenoj pojavi tehnologije velikih prizmati¢nih
sjeCiva i zemljoradnje.

assemblages. These would be good indicators of
a continuing Late Mesolithic tradition in the Early
Neolithic of Vruéa pecina, but only if one could
positively exclude the possibility of mixed evidence
from different periods.

Systematically recovered and published Early
Neolithic lithic assemblages are still rare in the
eastern Adriatic region, limiting the possibilities of
comparison. Generally speaking, it seems that the
main characteristics of Neolithic lithic production
were already present in the Early Neolithic. The
most prominent characteristic is the presence of
relatively large and wide prismatic blades detached
by pressure with a long crutch or a lever (Pelegrin
2012). According to several recently published
studies, the average width of Early Neolithic blades
would be around 13 or 14 mm, with most blades
between 10 and 20 mm wide (Korona 2009: 154-
155, sl. 6; Kacar 2019b: 360; Podrug et al. 2020: 74,
Kacar & Philibert 2022: 259). The width of blades
from later Neolithic phases at Zukovica stays
within that range (Forenbaher & Perho¢ 2020: 43).
Analyses of blades from several eastern Adriatic
sites suggest that the width difference between
Early Neolithic and Middle Neolithic blades is not
statistically significant (Mazzucco et al. 2018: 94).
Most of the authors presume that a sophisticated
prismatic blade production technology was present
in the Adriatic region since the beginning of the
Neolithic and is closely associated with the arrival
of farming (Guilbeau 2011: 96-97; Forenbaher &
Perho¢ 2017: 201-202).

A robust test of this hypothesis will require
analyses of an adequate number of systematically
recovered lithic assemblages from undisturbed
contexts firmly dated to the beginning of the Early
Neolithic. Currently, the biggest Early Neolithic lithic
assemblage by far is the one from Crno vrilo (Korona
2009; Kacar & Philibert 2022), a settlement site in
the hinterland of Zadar. However, the flaked stone
artifacts from Crno vrilo cannot be considered an
exemplary lithic assemblage from the beginning
of the Early Neolithic. According to the estimate
of its excavator, the site belongs to the younger
part of the Early Neolithic, between 5800 and 5600
BC (Marijanovi¢ 2009: 107-114). This temporal
attribution relies primarily on the formal typological
traits of pottery found there. Five radiocarbon
dates cover the period of about four centuries
(roughly from 5800 to 5400 BC), suggesting that
the settlement may have lasted much longer. The
sixth radiocarbon date, z-3399: 7560+120 BP, points
to the third quarter of the 7 millennium BC, but
there is no published evidence that Late Mesolithic
hunter-gatherers were present at the site.
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JoS manje je pouzdanih podataka iz Spiljskih
nalazista. Spila kod Nakovane na Peljescu
(Forenbaher & Perho¢ 2015; 2017) potencijalno je
zanimljivajer u njoj neoliticki slojevileze na debelim
naslagamasterilnogkamenogkrsja.Zasad senigdje
u Spilji nije naislo na mezoliticke slojeve pa nema
bojazniod kontaminacije neolitickih skupovanalaza
starijom gradom. Najranija faza Spile (podfaza 1a)
obiljeZzena je ranom impreso loncarijom (impreso A)
i datirana jednim radiokarbonskim datumom u prvo
stoljece 6. tisuéljeca pr. Kr.Iznimno mali skup litickih
nalaza sadrzi samo pet izradevina. Medu njima su
dva mala sjeciva Sirine oko 7 mm, jedno trokutastog
i jedno trapezastog presjeka. Oblikom i velic¢inom
podsjecaju na mezoliticka sjeciva, no slicha sjecCiva
pojavljuju se u manjem broju kroz Citav neolitik.
Sljedeca faza (podfaza 1b) obiljezena je kasnijom
impreso lonc¢arijom (impreso B) i sudeéi po dvjema
radiokarbonskim datumima nepuno stolje¢e mlada
od prethodne podfaze Ta. Medu ukupno samo devet
litickih izradevina su dva segmenta prizmaticnih
sjeCiva tipicnih neolitickih obiljezja, oba povecih
dimenzija (Sirine oko 15 mm) i trapezastog presjeka.
lako ovi podaci djeluju sugestivno, oni lako mogu
biti posljedica slu¢ajnosti jer su skupovi nalaza vrlo
mali. Zbog toga bi bilo nesmotreno na temelju njih
donositi dalekosezne zakljucke.

Najnovijimiskopavanjima u Veloj spili na Korculi,
provedenim od 2010. do 2015. godine (Radi¢ et al.
2016,2017a,2017b,2022), prikupljeno jeizrazli¢itih
ranoneolitickih konteksta preko 300 izradevina od
lomljenog kamena, no rezultati analiza spomenutih
nalazajos$nisuobjavljeni. Medunjimaje Cetrdesetak
sjeCiva koja se po svojem sirovinskom sastavu,
prosjecnoj Sirini i obliku poprecnih presjeka nalaze
negdje izmedu mezolitickih i neolitickih sjecCiva.
Pritom valja naglasiti da u Veloj spili ranoneoliticki
sloj lezi izravno na mezolitickom sloju te da se
u nekim naizgled neporemecenim kontekstima
pojavljuje grada za koju pretpostavljamo da pripada
razliitim razdobljima (primjerice, loncarija i kosti
domacih, ali i divljih lovnih Zivotinja). Stoga se i
ovdje namece pitanje u kojoj mjeri najraniji neoliticki
slojevi sadrze zaostale mezoliticke nalaze, odnosno
koliki je udjel zaostale mezoliticke litike u skupu
nalaza iz najranijih neolitickih konteksta Vele spile.

Za ocekivati je da ¢emo se s istim problemom
susretativrlo Cesto, mozda u svim Spiljama u kojima
neoliticki sloj neposredno preslojava mezoliticki
sloj. Skupove nalaza iz takvih ranoneolitickih
kontekstanetrebauzimatizdravozagotovoiunjima
vidjeti neupitno nasljede iz mezolitika u neolitiku.
Vjerojatnije je da se radi o gradi koja potjece iz
razlic¢itih razdoblja, $to se posredno moze provjeriti
kronometrijskim datiranjem Zzivotinjskih kostiju. To
je mozda i najvaznija pouka koju se moze izvuéi iz
analize litickog skupa nalaza faze 4 $pilje Zukovice.
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By contrast,therelatively smalllithicassemblage
(70 pieces) from Rasinovac, a settlement site in the
hinterland of Sibenik, was dated by two radiocarbon
determinations to the first century of the 6%
millennium BC (Podrug et al. 2020: 56-57), the time
immediately after the transition to farming. Among
the flaked stone artifacts are 14 blades made of
Gargano cherts that fully correspond to the later
Neolithic tradition in terms of their raw material,
width (13.3 mm on average) and production
technology (Podrug et al. 2020: 73-78). The same
applies to the tools. Nine out of the total of eleven
tools were made on blades. Laterally retouched
blades predominate, while a single drill, truncation
and trapeze are also present. This is currently the
only lithic assemblage that directly supports the
hypothesis that large prismatic blade technology
and farming appeared simultaneously.

Reliable information from cave sites is even
scarcer. Spila Nakovana, a cave on the PeljeSac
Peninsula (Forenbaher & Perho¢ 2015; 2017) is
potentially interesting because the Neolithic layers
ofthatsiteoverlythicklayersof sterileeboulis. Sofar,
Mesolithic layers were not encountered anywhere
within the cave, which means that Neolithic lithic
assemblages were not contaminated by older
artifacts. The earliest phase of Spila Nakovana
(Subphase 1a) is marked by early Impressed Ware
pottery (Impressed Ware A) and dated by a single
radiocarbon determination to the first century of
the 6" millennium BC. The extremely small lithic
assemblage contains only five artifacts. Among
them are two bladelets about 7 mm wide, one
with a triangular and the other with a trapezoidal
cross section. They resemble Mesolithic blades
in their shape and size, but similar blades appear
occasionally throughout the Neolithic. The next
phase (Subphase 1b) is marked by later Impressed
Ware pottery (Impressed Ware B) and is put by a
pair of radiocarbon determinations at less than a
century after the previous Subphase 1a. Among
just nine lithic artifacts are two prismatic blade
segments of typical Neolithic character, both
relatively large (about 15 mm wide) and with
trapezoidal cross sections. While these data
might be suggestive, they might just as easily be
accidental, given the extremely small sample sizes.
Sweeping conclusions based on such data are not
merited.

The most recent excavations at Vela Cave on
the island of Korcula, carried out from 2010 to 2015
(Radi¢etal. 2016,2017a,2017b,2022), yielded more
than 300 lithic artifacts from various Early Neolithic
contexts, but the results of their analyses have not
yet been published. Among them are about forty
blades that, according to their raw material, average
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LJUDSKI SKELETNI OSTACI
HUMAN SKELETAL REMAINS

Davorka Radovcic¢
Hrvatski prirodoslovni muzej
davorka.radovcic@hpm.hr

Ljudski ostaci u grobnom kontekstu svjedoce
o varijacijama u kulturi i biologiji Covjeka tijekom
vremena. Lokacija posmrtnih ostataka, nacin na
koji je tijelo polozeno ili pokopano te prisutnost
i vrsta grobnih priloga mogu pruziti informacije
o drustvenoj kompleksnosti populacije koja se
proucava. Analiza ljudskih ostataka pronadenih u
$pilji Zukovici koji vjerojatno obuhvaéaju vremenski
okvir od posljednjih lovaca-skupljaca nastanjenih
na Korculi do kasnijih populacija koje su usvojile
sjedilacki nacin Zivota otvara nam pitanja o slijedu
promjena u tretmanu pokojnika na istocnom
Jadranu u razli¢itim kulturnim kontekstima.

U ovom poglavlju daje se pregled osamdeset
ljudskih skeletnih ostataka koji su pronadeni
tijekom iskopavanja $pilje Zukovice 2013. i 2014,
godine (tablica 3.1), preliminarno determiniranih i
analiziranih na licu mjesta u terenskom laboratoriju.
Izuzev 14 primjeraka koji su predani sveucilistima u
Cambridgeu (9 primjeraka) i Oxfordu (5 primjeraka)
na daljnju analizu, preostali primjerci su dodatno
detaljnije analizirani kao dio ovog izvjeséa.

Faza 5

Sveukupno sedam ljudskih kostiju potjece iz
dviju stratigrafskih jedinica koje se mogu pouzdano
pripisati mezolitickom periodu: SJ 113 (n=6) i 115
(n=1).

SJ115

U stratigrafskoj jedinici 115 pronadena je
distalna epifiza lijevog radijusa odrasle osobe.

SJ113

Stratigrafska jedinica 113 sadrzavala je ostatke
zubne krune i zasebnog korijena zuba, vjerojatno

Human remains in burial contexts reflect
variation in human biology and culture over time.
The location of the remains, the way in which the
body was laid or buried, and the presence and
type of grave goods can tell us about the social
complexity of the population being studied. Human
remains found at Zukovica Cave, which possibly
span the time from Korcula’s last hunter-gatherers
to theisland’s later farming populations, give us the
opportunity to ask questions about the associated
changes in the treatment of the dead in various
cultural contextsinthe eastern Adriatic’s prehistory.

This chapter provides an overview of eighty
human skeletalremains found duringthe excavation
campaigns of 2013 and 2014 at Zukovica Cave, and
preliminarily determined and analyzed on site in
the field lab (Table 3.1). Apart from 14 specimens
that were taken to the Universities of Cambridge
and Oxford (9 and 5 specimens respectively), the
remaining specimens were analyzed in more depth
as part of this report.

Phase 5

Altogether, seven human bones came from two
stratigraphicunits safelyattributedtothe Mesolithic
period: SU 113 (n=6) and SU 115 (n=1).

SU115

Stratigraphic Unit 115 yielded a distal epiphysis
of an adult left radius.

SU113

Stratigraphic Unit 113 yielded the remains of
a dental crown and a separate, possibly canine,
dental root; rib fragments; one lumbar vertebra; and
a subadult left lateral cuneiform.
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Tablica 3.1. Distribucija ljudskih skeletnih ostataka iz $pilje Zukovice

Table 3.1. Distribution of human skeletal fragments from Zukovica Cave

Razdoblje Stratigrafska jedinica N %
Period Stratigraphic Unit

9 1 1,25

et | e

Ukupno / Subtotal 2 2,5

22 1 1,25

24 1 1,25

25 12 15

e e s [ e

111 10 12,5

112 30 37,5

Ukupno / Subtotal 57 71,25

113 6 7,5

e | e

Ukupno / Subtotal 7 8,75

Nepoznato / Unknown 14 17,5

UKUPNO / TOTAL 80 100

ocnjaka; fragmenterebara;jedanlumbalnikraljezak;
subadultnu lijevu kuneiformnu kost.

Precizna identifikacija zubne krune je otezana
zbog jako istroSene okluzalne povrsine. Vjerojatno
potjece od mlijecnog kutnjaka, StoviSe, vjerojatno
je rijec o prvom mlijecnom kutnjaku jer su
interproksimalnefaseteprisutnesobjestranekrune.
Medutim, ova preliminarnaidentifikacijane moze se
potvrditi jer primjerak nije bio dostupan pri pisanju
ovog izvjeSéa. Budu¢i da je okluzalna povrsina
ovog mlijecnog kutnjaka jako istroSena i nedostaje
korijen, njegova procijenjena starost vjerojatno ¢e
biti daleko ve¢a od pocetka resorpcije korijena koja
se javlja u mlijecnoj denticiji. Resorpcija korijena
ima znacajan raspon varijacija kroz denticiju, ali jos
uvijek moze pomoc¢i u suzavanju procjene starosti
za bilo koji pojedinacéni izolirani zub (Hillson 1996:
142). Za prvi mlijecni kutnjak, resorpcija korijena
pocinje s oko 4,2 godine + 1,4 (Haavikko 1973). U
sluc¢ajuovogizoliranog zuba, nizavrijednostdobnog
raspona je minimalna procjenadobizaovujuvenilnu

1 jedna standardna devijacija
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The precise identification of the dental crown is
difficult because of its very worn occlusal surface.
It is likely to be from a deciduous molar, and
furthermore likely to be the first deciduous molar
because interproximal facets are present on both
sides of the crown. However, thisinitial identification
cannot be confirmed since this specimen was one
of the 14 taken to England for analysis and was
therefore not available for this study. Because the
occlusal surface of this deciduous molar is very
worn and the root is missing, its age estimate is
likely to be well beyond the initiation of the root
resorption that occurs in the deciduous dentition.
The latter has a considerable range of variation
across the dentition but can still help to narrow
the age estimate for any single isolated tooth
(Hillson 1996: 142). For the first deciduous molar,
the initiation of root resorption starts at about 4.2
years = 1.4' (Haavikko 1973). In the case of this
isolated tooth, the lower value of this age range is
the minimal age estimate for this juvenile individual,

1 one standard deviation



jedinku, koja sama po sebi predstavlja podcijenjenu
vrijednost jer je vjerojatni uzrok nedostatka korijena
njegova uznapredovala resorpcija. Umjesto toga,
procjena srednje vrijednosti dobi za eksfolijaciju
prvih mlijeCnih kutnjaka krec¢e se od 8,2 do 11,3
godine (Hellman, Clements et al. i Stones et al.
iz Becker et al. 1972), a dob ove osobe treba
procjenjivati unutar navedenog dobnog raspona.

Lijeva lateralna kuneiformna kost pokazuje
morfologiju odrasle osobe, Ciji se osnovni oblik
razvija do 6. godine zivota (Scheuer & Black 2000:
451), ali je primjetno manja nego $to je to slucaj
kod tipicnih odraslih jedinki. Kako bi se suzila
moguca procjena dobi ove osobe u usporedbi s
dostupnim podacima, izmjerena je njezina najveca
mediolateralna Sirina i najve¢a proksimodistalna
duljina (prema DeSilva et al. 2018). Ovaj primjerak
kuneiformne kosti iz Zukovice svrstava se izmedu
dostupnih komparativnih mjera za mlade i odrasle
(DeSilva et al. 2018) te je stoga vjerojatnije rije¢ o
lateralnoj kuneiformnoj kosti mlade/adolescentne
jedinke nego odrasle osobe. Medutim, s dostupnim
komparativnim podacima nije moguc¢e dodatno
suziti dob ove osobe.

Sveukupno, u slojevima faze 5 pronadeni su
ostaci kostura najmanje dvije jedinke: jedne odrasle
jedinke i jedne mlade osobe raspona starosti od 8,2
do 11,3 godina.

Faza 4

Veéina ljudskih ostataka iz $pilje Zukovice
potjeCe iz faze 4 koja predstavlja mjeSoviti kontekst
kasnog mezolitika/ranog neolitika. Ukupno 57
kostiju otkopano je u Sest stratigrafskih jedinica, a
viseodpolovicenjihjeizSJ112kojalezineposredno
iznad stratigrafskih jedinica faze 5 (tablica 3.1). Od
57 pronadenih kostiju ili ulomaka kostiju, 40 ih je
odraslih, 16 juvenilnih, a za jedan ulomak rebra nije
bilo mogucée sa sigurnoscu utvrditi starost.

SJ22i8J24

U stratigrafskim jedinicama 22 i 24 pronaden
je po jedan primjerak kosti: distalna falanga ruke
odrasle osobe (SJ 22) i desno rebro odrasle osobe
(SJ 24).

SJ25

U stratigrafskoj jedinici 25 pronadeno je 12
primjeraka kostiju: Cetiri torakalna kraljeska s
dodatnim vertebralnim fragmentom, cetiri lijeva

which itself represents an underestimate because
of the probable cause of the missing root being its
advanced resorption. Instead, mean age estimates
for the exfoliation of the first deciduous molars
range from 8.2 to 11.3 years (Hellman, Clements et
al. and Stones et al. from Becker et al. 1972), and
the age of this individual should be seen as being
within this age range.

The left lateral cuneiform exhibits adult
morphology, the basic form of which develops by
the sixth year of life (Scheuer & Black 2000: 451)
but is noticeably smaller than is the case for typical
adult individuals. To narrow the possible age
estimate of this individual in comparison with the
available data, its maximum mediolateral width and
maximum proximodistallength (following DeSilva et
al. 2018) were measured. This Zukovica cuneiform
specimen plots between available juvenile and
adult comparative measurements (DeSilva et al.
2018) and is therefore more likely to be a lateral
cuneiform of a juvenile/adolescent individual than
of an adult. However, it is not possible with the
available comparative data to further narrow down
the age of this individual.

Altogether Phase 5 yielded the skeletal remains
of at least two individuals: an adult and an 8.2 to
11.3-year-old juvenile.

Phase 4

Most of the human remains from Zukovica Cave
come from Phase 4, representing a mixed Late
Mesolithic/Early Neolithic context. A total of 57
bones were excavated from six stratigraphic units,
with more than half of them coming from SU 112,
immediately overlying the stratigraphic units of
Phase 5 (Table 3.1). Out of the 57 bones and bone
fragments recovered, 40 of them are adult and 16
are juvenile; the age of a solitary rib fragment could
not be determined with any certainty.

SU 22 and SU 24

Stratigraphic Units 22 and 24 yielded a single
bone specimen each: an adult distal hand phalanx
(SU 22) and an adult right rib (SU 24).

SU 25

Stratigraphic Unit 25yielded 12 bone specimens:
four thoracic vertebrae with an additional vertebral
fragment, four left ribs and an additional rib
fragment, the proximal portion of an adult proximal
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rebra i dodatni fragment rebra, proksimalni dio
proksimalne falange odrasle osobe i lijevi distalni
radijus odrasle osobe. Potonji predstavlja distalnu
Cetvrtinu radijusa ciji se recentni proksimalni lom
spaja s distalnim lomom proksimalne tri Cetvrtine
radijusa nesigurne provenijencije, pronadenog
prilikom ¢&iséenja stare sonde. Cetiri torakalna
kraljeSka najvjerojatnije pripadaju istoj osobi.
Torakalni fragmenti ZuHss 2 i 12 pripadaju istom
torakalnom kraljesku.

SJ110

U stratigrafskoj jedinici 110 pronadena su tri
primjerka: lijevo prvo rebro subadultne osobe,
desna distalna epifiza tibije subadultne osobe i
desna proksimalna falanga 1 ruke odrasle osobe.

Distalne epifize tibije mogu se prepoznati u
skupovima kostiju pocevsi s tibijama djece stare
3 do 4 godine. Buduéi da se na pronadenoj desnoj
distalnoj tibijalnoj epifizi subadultne osobe ne vidi
jasno kosi Zlijeb na posteriornoj povrsini, vjerojatno
je da se ovom primjerku moze procijeniti dob na
priblizno manje od 11 do 12 godina (Schaefer et al.
2009). Procjena starosti subadultnog lijevog prvog
rebra nije bila moguca jer je primjerak poslan na
radiokarbonsko datiranje.

SJ111

U stratigrafskoj jedinici 111 pronadeno je deset
primjerakakostiju:odraslalijevadrugametakarpalna
kost; desnatre¢a metakarpalnakost; dvije (moguce,
desne) distalne falange ruke; subadultna srednja
kuneiformna kost; dijafize desnih metatarzalnih
kostiju 3 i 4; torakalni kraljezak; lijeva skapula;
klavikula.

Slicno prethodno spomenutoj lijevoj lateralnoj
kuneiformnoj kosti iz SJ 113, lijeva (?) srednja
kuneiformna kost pokazuje odraslu morfologiju
unato¢ svojoj primjetno maloj veliCini. Srednje
kuneiformnekostidostizu svojuodraslumorfologiju
do 6. godine zivota (Scheuer & Black 2000:451). Kao
i kod lijeve lateralne kuneiformne kosti, ova srednja
kuneiformna kost svrstava se izmedu dostupnih
juvenilnih i odraslih komparativnih primjeraka s
obzirom na njenu najve¢u mediolateralnu Sirinu
i najvecu proksimodistalnu duljinu (DeSilva et al.
2018) te je stoga vjerojatnije da pripada juvenilnoj/
adolescentnoj nego odrasloj osobi.

U ovoj stratigrafskoj jedinici takoder su
pronadene dvije dodatne subadultne kosti: dijafize
desne metatarzalne kosti 3 i 4. Objema nedostaju
njihovi distalni dijelovi (glave), jer proces srastanja
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phalanx, and an adult left distal radius. The latter
represents the distal quarter of the radius with a
recent proximal break that fits with the distal break
of the proximal three-fourths of aradius of uncertain
provenance found during the cleaning of the old
trench. Four thoracic fragments most likely belong
tothe sameindividual. Thoracic fragments ZuHss 2
and 12 belong to the same thoracic vertebra.

SUT10

Stratigraphic Unit 110 yielded three specimens:
a subadult left first rib, a subadult right distal
tibial epiphysis, and an adult right proximal hand
phalanx 1.

Distal tibial epiphyses can berecognized in bone
assemblages starting with individuals from 3 to 4
years of age. Because the recovered right subadult
distal tibial epiphysis does not obviously exhibit
an oblique groove on the posterior surface, it is
likely that this specimen can be aged to less than
approximately 11 to 12 years (Schaefer et al. 2009).
An age estimate for the subadult left first rib was
not possible because the specimen was submitted
for radiocarbon dating.

SUTI1

Stratigraphic Unit 111 vyielded ten bone
specimens: an adult left metacarpal 2; a right
metacarpal 3; two, possibly right, distal hand
phalanges; a subadult intermediate cuneiform; the
diaphyses of right metatarsals 3 and 4; a thoracic
vertebra; a left scapula; and a clavicle.

Like the left lateral cuneiform from the SU 113
above, the left (?) intermediate cuneiform exhibits
adult morphology despite its noticeably small
size. Intermediate cuneiforms attain their adult
morphology by the sixth year of life (Scheuer & Black
2000: 451). Again, like with the left lateral cuneiform,
thisintermediate cuneiform plots between available
juvenile and adult comparative specimens with
respect to its maximum mediolateral width and
maximum proximodistal length (DeSilva et al. 2018),
and is therefore more likely to belong to a juvenile/
adolescent than to an adult individual.

This stratigraphicunitalsoyielded two additional
subadult bones: diaphyses of right metatarsal 3 and
4. Both are missing their distal portions (heads),
because fusion has not yet taken place. The fusion
of the heads to the diaphyses of the 2" to 5%
metatarsals usually occurs between 11 to 13 years
in females and 14 to 16 years in males (Scheuer
& Black 2000: 463), indicating that the individual



nije jos ni zapoceo. Srastanje glava s dijafizama 2.
do 5. metatarzalne kosti obicno se dogada izmedu
11.113. godine kod djevojcica i 14. do 16. godine
kod djecaka (Scheuer & Black 2000: 463), sto
ukazuje na to da je osoba bila mlada od 14 godina,
odnosno mlada od 11, ako je bila djevoj¢ica. Sto
se tice veliCine i razvoja, moglo bi se zakljuciti da
ove metatarzalne kosti pripadaju istoj jedinki kao i
srednja kuneiformna kost.

Sacuvani dio lijeve subadultne skapule, zbog
svoje razvojne faze, nema korakoidnu i akromijalnu
epifizu. Stupanj (ne)sjedinjenja pokazuje da je
individua bila mlada od 14 do 16 godina (Schaefer
2008 iz Schaefer et al. 2009: 159). Temeljem
regresija duljine i srednjeg promjera glenoidalne
povrsine (Rissech&Black2007; Schaefer etal. 2009:
158) starost se moze preciznije procijeniti na oko
11,75 godina (duljina glenoidalne povrsine) ili 11,24
godine ( srednji promjer glenoidalne povrsine).

Sacuvano je manje od polovice medijalnog
dijela subadultne desne klavikule. Nesrasla epifizna
plo¢a na sternalnom kraju konzervativho odreduje
starost jedinke na manje od raspona od 16 do 24
godine (Schaefer et al. 2009: 146-150). Daljnja
procjena ovdje nije bila moguéa jer kost trenutno
nije dostupna.

Juvenilni torakalni kraljezak (ZuHss 58) po
obliku svog tijela i oStrijem kutu trnastog nastavka
u odnosu na tijelo kraljeska vjerojatno pripada
torakalnoj regiji 5-8. Ovaj kraljezak pokazuje
uznapredovali, ali ne potpuno dovrSeni proces
spajanja na neurocentralnom spoju, a nedostaju
gornja i donja prstenasta epifiza (prstenovi), vrh za
jedan sacuvani transverzalni nastavak i epifiza vrha
spinoznog procesa. Potonje se epifize pojavljuju i
srastaju tijekom puberteta (Scheuer & Black 2004:
214). Nasuprot tome, procjenjuje se da se pocetak
procesa srastanja na neurocentralnim spojevima
dogada od 2. do 5. godine, a proces zavrSava u
torakalnoj regiji (Scheuer & Black 2004: 193-194).
lako bi proces trebao zavrsiti do 6. godine zivota,
tragovi srastanja ostaju vidljivi puno dulje. Nema
dokaza o srastanju prstenastih epifiza prije 14 do
16,33 godina (Albert & Maples 1995 iz Scheuer &
Black 2004). Stoga se procjenjuje da je dob ove
osobe urasponuizmedu3do5i14do 16,33 godina.
Ovaj torakalni kraljezak pripada istoj kraljeznici
kao i ZuHss 7 (T11) i 10 (T12) koji su nesigurne
provenijencije (opisani u nastavku).

SJ112

U stratigrafskoj jedinici 112 pronadeno je 30
primjerakakostiju,najviseizjednogkontekstaunutar
Spilje Zukovice. Vecina primjeraka pripada odraslim

was less than 14 years old and less than 11 if it
was female. Sizewise and developmentally, it is not
unreasonable to conclude that these metatarsals
belong to the same individual as the intermediate
cuneiform.

Thepreservedportionoftheleft subadultscapula
is, because of its developmental phase, missing
both its coracoid and acromial epiphyses. These
stagesof (non)unionindicatethattheindividual was
less than 14 to 16 years old (Schaefer 2008 from
Schaefer et al. 2009: 159). Based on regressions of
the length and the middle diameter of the glenoidal
surface (Rissech & Black 2007; Schaefer et al. 2009:
158), the age can be estimated more precisely as
around 11.75 years (length of glenoidal surface) or
11.24 years (middle diameter of glenoidal surface).

Less than half of the medial portion of the
subadult right clavicle was preserved. It exhibits an
unfused epiphyseal plate on its sternal end, which
conservatively ages the individual to less than 16
to 24 years (Schaefer et al. 2009: 146-150). Further
assessment was not possible here because the
bone is currently not available.

The juvenile thoracic vertebra (ZuHss 58)
probably belongs to the thoracic 5-8 region based
on the shape of its centrum and the more acute
angle of the spinous process in relation to the
vertebral body. This vertebra exhibits an advanced
but not entirely completed fusion process at the
neurocentral junction and is missing its superior
and inferior annular epiphyses (rings), the tip for
the single, preserved transverse process, and an
epiphysis atthetip of the spinous process. Thelatter
epiphyses appear and fuse during puberty (Scheuer
& Black 2004: 214). By contrast, the beginning of
the fusion process at the neurocentral junctions is
estimated to occur from 2 to 5 years and finishes
last in the thoracic region (Scheuer & Black 2004:
193-194). Although the process should end by the
sixth year of life, the fusion impressions continue
to be visible much longer. There is no evidence of
fusions of the annular rings before 1410 16.33 years
(Albert & Maples 1995 from Scheuer & Black 2004).
Therefore, the age of this individual is estimated
to be between 3-5 and 14-16.33 years old. This
thoracic vertebrais from the same vertebral column
as ZuHss 7 (T11) and 10 (T12), specimens that
were of uncertain provenance (described below).

SUT112

Stratigraphic Unit 112 vyielded 30 bone
specimens, more than from any other single
context within Zukovica Cave. Most of the
specimens belonged to adult individual/s (n=22):
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jedinkama (n=22): desna klavikula, Sest kraljezaka
(dva cervikalna, tri torakalna i jedan lumbalni),
sedam fragmenata rebara, tri metakarpalne
kosti (desna druga i peta metakarpalna te lijeva
treca metakarpalna kost), Cetiri falange Sake (tri
proksimalne i jedna srednja) i dio dijafize fibule. Iz
ovog konteksta je osam juvenilnih kostiju: dvarebra
(desno prvo rebro i lijevo drugo rebro), cervikalni
kraljezak, proksimalna falanga Sake, lijeva hamatna
kost,fragmentiilijacnogkrilaiacetabuluma,falanga,
te dijafiza duge kosti koja trenutno nije dostupna.

Cervikalni kraljezak (C3-6) potpuno je srastao na
svojim neurocentralnim spojevima §to bi upucivalo
na dob stariju od 4 godine (Scheuer & Black 2004).
Medutim, temeljem velicine kraljeska, ova je dob
podcijenjena. Nedostaje svih pet epifiza (dvije
prstenaste epifize, dvije za vrhove transverzalnih
procesa i jedna za spinozni proces). Veliina i
razvojni stadij ovog tijela kraljeSka u skladu je
s veliCinom i morfologijom ostalih juvenilnih
torakalnih kraljezaka pronadenih u 3pilji Zukovici i
oni vrlo vjerojatno pripadaju istoj juvenilnoj jedinki.

Juvenilnim rebrima iz ove stratigrafske jedinice
nedostaju epifizne ljuskice na glavi i kvrzZici.
Njihova sli¢na velicina sugerira da su oba juvenilna
rebra vjerojatno pripadala istoj osobi. Na temelju
duljine prvog rebra i debljine njegove povrsine na
kostohondralnom rubu (Kunos et al. 1999), procjena
starosti ove jedinke je unutar raspona od 10,83 do
14,76 godina.

Karpalnu kost pronadenu u ovoj stratigrafskoj
jedinici tesSko je sa sigurnoscéu identificirati,
vjerojatno zato $to odrasla morfologija kosti jos nije
u potpunosti razvijena. Moguce je, medutim, da je
rijeC o lijevoj hamatnoj kosti, Cija kuka (hamulus)
nije potpuno razvijena. Ako su ove pretpostavke
tocne, spomenuta kost pripada mladoj jedinki koja
je bila mlada od 12 ili 14-15 godina, kada je ve¢
definirana odrasla morfologija karpalnih kostiju kod
zena, odnosno muskaraca. Donja dobna granica
tada bi bila oko devet godina na temelju toga Sto
je hamatna kost jedna od dviju karpalnih kostiju
koje se mogu najranije medu karpalnim kostima
identificirati, a pouzdano odredivanje strane (lijeve
ili desne) moguce je tek nakon te dobi (Scheuer &
Black 2000: 337). Citavoj juvenilnoj proksimalnoj
falangi Sake nedostaje nesraslaproksimalnaepifiza,
Sto znaci da je jedinka mlada od 14 do 16,5 godina
(Scheuer & Black 2004: 308) i vjerojatno pripada
istoj jedinki kao i hamatna kost. Iz ove stratigrafske
jedinice postoji jos jedna juvenilna falanga za koju
se ne moze sa sigurnoséu utvrditi o kojoj se falangi
radi. Ima nesraslu proksimalnu epifizu, a distalna je
gotovo potpuno srastena (izgled rascjepa).
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a right clavicle, six vertebrae (two cervical, three
thoracic and one lumbar), seven rib fragments,
three metacarpal bones (right metacarpals 2 and 5,
and left metacarpal 3), four hand phalanges (three
proximal and one intermediate), and the diaphyseal
portion of a fibula. There are eight juvenile bones
from this context: two ribs (right rib 1, and left rib
2), a cervical vertebra, a proximal hand phalanx,
a left hamate, fragments of the iliac blade and
acetabulum, a phalanx, and a long bone diaphysis,
the latter of which is currently not available.

The cervical vertebra (C3-6) is completely fused
at its neurocentral junctions which would suggest
an age older than 4 years (Scheuer & Black 2004).
However, based on the size of the vertebra, this
age is an underestimation. All five epiphyses (two
annular rings, two for the tips of the transverse
processes, and one for the spinous process) are
missing. The size and developmental stage of
this vertebral body is consistent with the size and
morphology of other juvenile thoracic vertebrae
found at Zukovica and they very likely belong to the
same juvenile individual.

Both juvenile ribs from this stratigraphic unit are
lacking their head and tubercle epiphyseal flakes.
Their similar size suggests that they probably
belonged to the same individual. Based on the
length of rib 1 and the thickness of its costal face
at the costochondral margin (Kunos et al. 1999),
the age estimate for this individual falls within the
range of 10.83 to 14.76 years old.

The single carpal bone found in this stratigraphic
unit is difficult to identify with certainty, possibly
because the adult morphology has not yet been
attained completely. It could, however, be a left
hamate without the hamulus being completely
developed. If these assumptions are correct, this
bone belongs to a juvenile individual that was less
than 12 or 14-15 years old, which is when the adult
morphology of the carpals is well established in
females and males, respectively. The lower age
boundary would then be about nine years based on
the hamate being one of the two carpals that can
be identified the earliest among the carpal bones,
with confident siding being possible only after this
age (Scheuer & Black 2000: 337). The complete
juvenile proximal hand phalanx is missing its
unfused proximal epiphysis, meaning the age of the
individual is less than 14 to 16.5 years (Scheuer &
Black 2004: 308) and probably belongs to the same
individual as the hamate. There is an additional
juvenile phalanx, not precisely identifiable, from this
stratigraphic unit. It exhibits an unfused proximal
epiphysis and almost complete fusion at the distal
end (cleft appearance).



Sacuvani fragmenti ilijacnog krila otkrivaju
nesrasle epifize ilijacne kreste. Okostavanje ovih
epifiza pocinje oko 12. do 15. godine, kod djevojcica
ranije nego kod djecaka (Scheuer & Black 2004:
331).Ovifragmentiraniostaciinjihovarazvojnafaza
u skladu su sa svim ostalim juvenilnim ostacima
pronadenim u razli¢itim stratigrafskim jedinicama
u $pilji Zukovici. Dodatni juvenilni fragment duge
kosti nije bio dostupan za daljnje proucavanije.

Sveukupno, faza 4 dala je skeletne ostatke
najmanje dvije jedinke: jedne odrasle i jedne
juvenilne osobe. Procjenjuje se da je dob juvenilne
osobe u rasponu od 9 do 12/14-15 godina, Sto
odgovara dobnom rasponu ostataka juvenilne
osobe iz faze 5.

Fazal

Samo dvije kosti pronadene su u kontekstu
kasnog neolitika i potjeCu iz dvije razliCite
stratigrafske jedinice. Obje su pripadale odrasloj
osobi (ili osobama): desna skafoidna kost iz SJ 9 i
lijeva trapezna kost iz SJ 102.

Nesigurna provenijencija

Cetrnaest ljudskih kostiju iskopanih u $pilji
Zukovici nesigurne su provenijencije. Odrasle kosti
ukljucuju proksimalne tri Cetvrtine lijevog radijusa,
torakalni kraljezak, Cetiri rebra i desnu i lijevu treéu
metakarpalnu kost. Osim toga, pronadena su dva
juvenilna torakalna kraljeska, cetvrta metakarpalna
kost, drugo rebro i dva dodatna juvenilna rebra koja
najvjerojatnije pripadaju istoj jedinki.

Ostaci lijevog radijusa podudaraju se s distalnim
radijalnimdijelomiz SJ 25. Torakalni kraljeZzak slaze
se s ostalim kraljescima iz stratigrafskih jedinica
25,112 i 113. Rebra su u skladu s hipotezom da,
zajedno s rebrima iz drugih stratigrafskih jedinica,
pripadaju jednom prsnom kosu, s tim da je lijeva
strana bolje oCuvana. Pronadene su i desna i lijeva
tre¢a metakarpalna kost, uz ve¢ spomenutu lijevu
tre¢u metakarpalnu kost iz SJ 112 i desnu treéu
metakarpalnu kost iz SJ 111.

Temeljemveli¢ineistupnjarazvoja,dvajuvenilna
torakalna kraljeska ZuHss 7 (T11) i ZuHss 10 (T12)
pripadajuistojjedinkikaoitorakalnikraljezak ZuHss
58izSU111.JuvenilnimtorakalnimkraljeScima(T11
i 12) takoder nedostaju obje prstenaste epifize, obje
epifize za vrhove njihovih transverzalnih nastavaka
i epifize za spinozne nastavke. Kao i kod ZuHss
58, proces spajanja na neurocentralnim spojevima

The preserved fragments of theiliac blade reveal
unfused iliac crest epiphyses. The ossification
of these epiphyses starts around 12 to 15 years,
with females starting earlier than males (Scheuer
& Black 2004: 331). These fragmented remains
and their developmental phase are consistent
with all other juvenile remains found across the
different stratigraphic units at the Zukovica Cave.
The additional juvenile long bone fragment was not
available for further study.

Altogether Phase 4 yielded skeletal remains of
at least two individuals: one adult and one juvenile.
The age of the juvenile is estimated to fall within the
range of 9 to 12/14-15 years old and so matches
the age range of the juvenile remains from Phase 5.

Phasel

Only two bones were found within Late Neolithic
contexts and come from two different stratigraphic
units. Both belonged to an adult individual (or
individuals): a right scaphoid from SU 9, and a left
trapezium from SU 102.

Uncertain provenance

Fourteen human bones excavated from the
Zukovica Cave are of uncertain provenance. Adult
bones include the proximal three-fourths of a left
radius, a thoracic vertebra, four ribs, and both the
right and left metacarpal 3. In addition, there are
two juvenile thoracic vertebrae, a metacarpal 4, arib
2, and two additional juvenile ribs that most likely
belong to the same individual.

The remains of the left radius match with the
distal radial portion from SU 25. The thoracic
vertebra matches with the other vertebrae from
the stratigraphic units 25, 112 and 113. The ribs
are consistent with a hypothesis that they, together
with the ribs from other stratigraphic units, belong
to a single thorax, with the left side being better
preserved. Both the right and left metacarpals 3
were found, in addition to the left metacarpal 3 from
SU 112 and right metacarpal 3 from SU 111.

Based ontheir size and developmental stage, the
two juvenile thoracic vertebrae ZuHss 7 (T11) and
ZuHss 10 (T12) belong to the same individual as the
thoracic vertebraZuHss 58 fromSU 111. Like ZuHss
58, these thoracics (T11 and 12) are also missing
both annular epiphyses, both epiphyses for the tips
of their transversal processes, and the epiphyses
for the spinous processes. As with ZuHss 58, the
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ova dva torakalna kraljeska takoder je nepotpun.
Medutim, linija neurocentralnog spoja viSe nije
vidljiva na inferiornoj povrsini ZuHss10, u skladu s
opazanjima da obliteracija linije srastanja pocCinje u
lumbalnoj regiji te da potom ubrzo slijedi cervikalna
regija prije nego Sto konacno zavrsi u torakalnoj
regiji (Scheuer & Black 2004).

Dva juvenilna rebra (ZuHss 8 i 18) i desno rebro
2 (ZuHss 30) imaju nesrasle epifize i pripadaju, na
osnovi svoje veli¢ine i razvojne morfologije, istoj
jedinki kao i juvenilnarebra1i2izSJ 112.

Juvenilnoj lijevoj Cetvrtoj metakarpalnoj kosti
nedostaje njena jo$ nesrasla metakarpalna glava,
Sto sugerira procijenjenu dob od manje od 14,5
do 16,5 godina (Schaefer et al. 2009: 228). Jasno
pokazuje proksimalnu povrsinu u obliku sedla koja
je vidljiva nakon 10. godine kod Zena i 12. godine
kod muskaraca (Scheuer & Black 2004: 300).

Na temelju procijenjenog raspona godina svih
juvenilnihljudskihostatakanesigurneprovenijencije,
Cini se da je u uzorku zastupljena jedna osoba.
Stovise, svi ostaci nesigurne provenijencije mogli
bi odgovarati odraslim ili mladim pojedincima
Ciji su ostaci otkopani u razlicitim stratigrafskim
jedinicama razlicitih faza.

Rasprava

Tri razligite faze koristenja 3pilje Zukovice
sadrzavale su ljudske ostatke, pri ¢emu vecina
potjeCeiz faze 4 koja sadrzi mjeSavinu mezolitickih i
ranoneolitickihmaterijalnih ostataka. Ljudskiostaci
posebno su koncentrirani unutar stratigrafskih
jedinica 112 (n=30) te SJ 25 i SJ 111 (zajedno
n=22), pri ¢emu ove tri jedinice zajedno sadrze
65% cjelokupnog uzorka ljudskih kostiju iz Spilje
Zukovice (tablica 3.1; vidjeti takoder 1. poglavlje).
Ukupno 53 kosti (neke se sastoje od pojedinacnih
elemenata koji se spajaju, poput fragmenata
kraljezaka i fragmenata jednog lijevog radijusa)
mogu se pripisati odraslim, a 24 juvenilnim
individuama. Osim navedenih, jednom ulomku rebra
nije bilo moguce sa sigurno$céu utvrditi starost. Ni
za jedan sacuvani skeletni ostatak ne moze se sa
sigurnoscu utvrditi spol.

Ostaciiz svake od faza koristenja Spilje opéenito
su dobro ocuvani, ali sadrze dokaze o starim
(17%) i recentnim (43%) lomovima. Deset posto
kostiju pokazuje tragove povrSinskog trosenja,
12,5% bilo je obraslo biljnim korijenjem i prekriveno
sedimentnom prevlakom,a8,75% kostijusadrzavalo
je tragove mangana. Jedan primjerak pokazuje
tragove glodanja (ZuHss 14). Juvenilni ostaci koji
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fusion process at the neurocentral junctions of
these two thoracics are also incomplete. However,
the neurocentral junction line is not visible anymore
on the inferior surface of ZuHss10, in agreement
with observations that the obliteration of the fusion
line starts in the lumbar region and is followed
closely by the cervical region before finally finishing
in the thoracic region (Scheuer & Black 2004).

The two juvenile ribs (ZuHss 8 and 18) and the
right rib 2 (ZuHss 30) all exhibit unfused epiphyses
and, based on their size and developmental
morphology, belong to the same individual as
juvenile ribs 1 and 2 from SU 112.

The juvenile left metacarpal 4 lacks an unfused
metacarpal head, indicating an age of less than
14.5 10 16.5 years old (Schaefer et al. 2009: 228). It
clearly exhibits a saddle-shaped proximal surface,
which is visible by 10 years in females and 12 years
in males (Scheuer & Black 2004: 300).

Based on the estimated age range of all the
juvenile human remains of uncertain provenance,
there seems to be one individual represented in
the sample. Moreover, all the remains of uncertain
provenance could be matched to adult or juvenile
individuals whose remains were excavated from
various stratigraphic units across the different
phases of occupation.

Discussion

Three different occupational phases of
Zukovica Cave yielded human remains, with the
majority coming from Phase 4, which contains a
mixture of Mesolithic and Early Neolithic material.
Human remains were especially concentrated in
stratigraphic units 112 (n=30), as well as in SU 25
and SU 111 (together n=22), with these three units
together yielding 65% of the entire human bone
sample from Zukovica (Table 3.1; see also Chapter
1). Altogether, 53 bones (some consisting of refitted
individual elements, such as vertebral fragments
and fragments of a single left radius) could be
assigned to adult and 24 to juvenile individual(s).
In addition, there was a single rib fragment of
indeterminate age. The sex of none of the preserved
skeletal remains can be determined with certainty.

The remains from each of the occupational
phases are generally well preserved but do bear
evidence of both old (17%) and recent (43%)
breakage. Ten percent of the bones show traces
of weathering, 12.5% had plant roots and sediment
adhering to them, and 8.75% showed manganese
traces. A single specimen shows evidence of



su bili dostupni za ovu studiju (20 od 24) sacuvani
su uglavnhom potpuni: 55% ne pokazuje tragove
lomljenja, 25% pokazuje stare lomove, a 35%
recentne lomove. Osim na jednom primjerku, nema
tragova povrsinskog troSenja, a nisu zabiljezeni ni
tragovi gorenja. Ovdje analizirani ostaci odraslih
kostiju (n=45) pokazuju povrsinsko troSenje (7
primjeraka), stare lomove (10 primjeraka), recentne
lomove (28 primjeraka) i tragove glodanja (1
primjerak).

Tri primjerka rebara pokazuju kratke ureze
ispunjeneplitkim, paralelnimprugamaicrvenkastim
pigmentom, ali im nedostaje jasan presjek u
obliku slova V koji je potreban za potvrdu njihovog
antropogenog podrijetla. Medutim, juvenilno rebro
(ZuHss 8) ima na pleuralnoj povrsini dvije paralelne
linije s presjekom u obliku slova V, $to svjedoci da
je rijeC o tragovima rezanja. Preliminarna analiza
palmarne povrsine epifize lijevog radijusa odrasle
osobe iskopane iz mezolitickog konteksta (SJ 115)
pokazala je prisutnost tragova rezanja zajedno s
vidljivim tragovima gorenja na dorzalnoj strani kosti
oko dorzalnog tuberkula. Medutim, kost nije bila
dostupna pri pisanju ovog poglavlja kako bi se ova
preliminarna zapazanja potvrdilaiprosirila. Dapace,
obojenje manganom koje je ne samo prisutno (vidi
gore), vec i ocekivano za ovu lokaciju (Hall 1982),
Cesto se moze pogresSno interpretirati kao trag
gorenja (Shahack-Gross et al. 1997). Medutim,
u istoj SJ 115 pronaden je fragment kosti koji je
nedvojbeno gorio, ali nije ukljuc¢en u ovu analizu jer
se nije moglo definitivho potvrditi da je fragment
ljudske kosti, niti se mogao pripisati nekoj odredenoj
fauni.

Brojne su indikacije remecenja ljudskih ostataka
unutar sedimenata. Na primjer, desna srednja
kuneiformnakostiskopanaizSJ111ilijevalateralna
kuneiformna kost iskopana iz SJ 113 najvjerojatnije
pripadaju istoj (subadultnoj) osobi. Slicno tome, ne
moze se odbaciti pretpostavka da lijevi trapezium
odrasle osobe iz faze 1 (SJ 102) ne pripada istoj
osobi kao i lijeva druga metakarpalna kost odrasle
osobe iskopana iz faze 4 (SJ 111). Radiometrijski
i stratigrafski dokazi (vidjeti 1. poglavlje) dodatno
potvrduju vjerojatnu poremecéenost materijala.

Procjena minimalnog broja jedinki

Od 24 juvenilna ostatka koja su pronadena u
stratigrafskim jedinicama faza 5 i 4 (tablica 3.2),
ukljucujuéi zub i elemente prsnog kosa, ramenog
pojasa, ruke, zdjelice i noge, nijedan element nije
prisutan dva puta. Nadalje, zbog slicne procjene
raspona starosti za sve juvenilne elemente, niti za

gnawing (ZuHss 14). The juvenile remains available
for this study (20 out of 24) are preserved in mostly
complete condition: 55% show no evidence of
breakage, 25% of old breaks, and 35% of recent
breaks. Except for one specimen, they do not
exhibit weathering and no burning marks were
recorded. Adult remains analyzed here (n=45)
show weathering (7 specimens), old breaks (10
specimens), recent breaks (28 specimens), and
evidence of gnawing (1 specimen).

Three rib specimens exhibit short incisions filled
with shallow, parallel striations andreddish pigment,
but lack the clear V-shaped profile needed to
support an anthropogenic origin for them. However,
juvenile rib (ZuHss 8) does exhibit two parallel
lines on its pleural surface with a V-shaped profile,
thereby indicating the former to be cut-marks.
Preliminary analysis of the anterior (palmar) surface
of the epiphysis of an adult left radius excavated
from a Mesolithic context (SU 115) indicated a
cut mark together with visible traces of burning
on the posterior (dorsal) side of the bone around
the dorsal tubercle. However, the bone was not
available for this study to confirm and expand upon
these initial observations. Manganese staining,
which is both present (see above) and expected for
this location (Hall 1982) can often be mistaken for
burning (Shahack-Gross et al. 1997). However, the
same SU 115 did yield a splinter of bone that was
unquestionably burned but was not included in this
study because it could not be confirmed as human
nor be assigned to any particular fauna.

There are numerous indications as to the
disturbance of the human remains within the
sediments. For example, the right intermediate
cuneiform excavated from SU 111 and the left
lateral cuneiform excavated from SU 113 most likely
belong to the same (subadult) individual. Similarly,
it cannot be said that the adult left trapezium from
Phase 1 (SU 102) was not from the same individual
asthe adult left metacarpal 2 excavated from Phase
4 (SU 111). Both radiometric and stratigraphic lines
of evidence (see Chapter 1) further confirm the
probable disturbance of the material.

Estimated minimal number
of individuals

Of the 24 juvenile remains that were found in
stratigraphic units of Phases 5 and 4 (Table 3.2),
including a tooth and elements of the thorax,
shoulder girdle, arm, pelvis, and leg, no element
was present twice. In addition, because of the
similar range of age estimates for all the juvenile
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jedan se ne moze tvrditi da ne pripadaistoj individui,
iako su pronadeni u razli¢itim stratigrafskim
jedinicama faza 5i 4 (SJ 113 do 110) te nesigurne
provenijencije. Vecina elemenata (17) sugerira
procijenjenu dob od 8 do 12 godina, sto je u skladu
s prisutnoS¢u jednog starijeg djeteta/mladeg
adolescenta. Dodatni dokaz za ovu hipotezu pruza
prisutnost periostalnih lezija kao i vidljivo novo
kostano tkivo na kutanim povrsinama pet juvenilnih
rebara (te rasirenih gotovo cijelom superiornom
povrsinom lijevog i desnog drugog rebra). Smatra
se dasuove vrste lezija indikativne za aktivni upalni
proces (Ortner 2003; Weston 2008) koji bi se odvijao
nedugo prije smrti, Sto opet ide u prilog argumentu
vjerojatne pripadnosti jednoj individui. Nije moguce
odgovoriti na pitanje kojoj je fazi koriStenja Spilje
ova osoba pripadala jer ljudski juvenilni ostaci nisu
izravno datirani. Medutim, kruna mlijeCnog zuba
pronadena je u mezolitickom kontekstu, a veéina
ostalih juvenilnih ostataka potjece iz mijeSanih
mezolitickih/ranoneolitickih konteksta.

Vecinafragmenataodraslekraljeznicevjerojatno
pripada jednoj kraljeznici, temeljem veli¢ine i
morfologije pojedinih kraljezaka, kao i Cinjenice
da se neki od susjednih kraljezaka spajaju (tablica
3.3). Na primjer, degenerativne promjene na lijevim
susjednimzigapofizamadvajulumbalnih kraljezaka
podudaraju se. Samo jedan torakalni kraljezak
(ZuHss 1, T2) ne moze se u potpunosti uskladiti
s istom kraljeznicom, no nije moguce ni odbaciti
ovu hipotezu. Stovise, lijevo rebro odrasle osobe
vjerojatno pripada istoj osobi kao i sacuvani prvi
torakalnikraljezak, a svi pronadeni fragmentirebara
mogli bi se pripisati jednom prsnom kosu, pri c¢emu
jelijeva strana bolje ocuvana. Jedno rebro pokazuje
blage degenerativne promjene. Kombinacija
¢injenice da suikraljesciirebradobro o¢uvani,stim
da su kraljesci iskopani iz faze 5 (SJ 113) i faze 4
(SJ 112, SJ 25), te ¢injenice da vjerojatno pripadaju
jednom prsnom kosu, ponovno navodi na hipotezu
o primarnom ukopu ili jednostavhom polaganju
cijelog tijela koje je naknadno poremeceno.

Uzimajuéi u obzir sve dokaze, ukljucujuéi
ocCigledno mijesanje ostataka izmedu faze 5 i faze
4, procijenjene dobi ljudskih juvenilnih ostataka, kao
i morfoloskih karakteristika ostataka aksijalnog
kosturaodrasle osobe, najjednostavnije objasnjenje
je da svi ostaci predstavljaju najmanje tri osobe,
jednu juvenilnu i dvije odrasle osobe. Prisutnost
najmanje jo$ jedne odrasle osobe u uzorku
potvrduje se zastupljeno$éu dvaju lijevih radijusa
(SJ 115 i SJ 25 s odgovaraju¢im ostatkom istog
radijusa nepoznate provenijencije) i dva para lijevih
i desnih treéih metakarpalnih kostiju.
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elements, none can be said to come from more
than a single individual, even though they were
found across different stratigraphic units in both
Phases 5 and 4 (SU 113 to 110) and in uncertain
contexts. Most of the elements (17) indicate an
estimated age of 8 to 12 years, which is consistent
with the presence of a single older child/young
adolescent individual. Additional evidence for this
hypothesisis provided by the presence of periosteal
lesions as well as visible new bone formation on the
cutaneous surfaces of five juvenile ribs (and spread
almost across the entire superior surface of both
the left and right ribs 2). These types of lesions are
indicative of an active inflammation process (Ortner
2003; Weston 2008) that would have been occurring
shortly before death, again adding to the argument
of the likely attribution to a single individual. The
question as to which occupational phase this
individual belonged to cannot be answered because
the juvenile human remains were not directly dated.
However, the deciduous tooth crown was found in
a Mesolithic context and the majority of the other
juvenile remains came from the mixed Mesolithic/
Early Neolithic stratigraphic units.

Most of the adult vertebral fragments can be
matched to a single vertebral column based on
their individual sizes and morphology as well as the
fact that some of the adjacent vertebrae conjoin
(Table 3.3). For instance, the degenerative changes
on the left adjacent zygapophyses of the two
lumbar vertebrae match each other. Only a single
thoracic vertebra (ZuHss 1, T2) cannot definitively
be matched to the same vertebral column; however,
it is also not possible to reject this hypothesis. In
addition, an adult left rib likely belongs to the same
individual as the preserved first thoracic vertebra
and all the rib fragments found could be matched
to a single thorax, with the left side being better
preserved. A single rib shows slight degenerative
changes. The fact that both vertebrae and ribs
were well preserved, with the former recovered
from Phase 5 (SU 113) and Phase 4 (SU 112, SU
25), together with the fact that all likely belong to a
single thorax, again suggests a primary burial or a
simple disposal of a complete body that was later
disturbed.

Considering all the evidence, including
the apparent mixing of the remains between
Phase 5 and Phase 4, the estimated ages of the
human juvenile remains, and the morphological
characteristics of the adult axial skeletal remains,
the most parsimonious explanation is that all the
remains represent a minimum of three individuals,
a juvenile and two adults. The presence of at least
a second adult in the sample is confirmed by the
presence of two left radii (SU 115, and SU 25 with



Tablica 3.2. Juvenilni ostaci iz $pilje Zukovice s njihovom provenijencijom i procjenom starosti (gdje je to moguce)

Table 3.2. Juvenile remains from Zukovica Cave with their provenance and age estimates (where available)

Primjerak

Stratigrafska jedinica

Procjena dobi u godinama

Specimen Element Stratigraphic Unit Age estimate (years)
kruna mlije¢nog kutnjaka _
ZuHss 47 deciduous molar crown 113 82-113
vratni kraljezak 3-6 vise od 4
ZuHss 45 cervical vertebra 3-6 112 older than 4
prsni kraljezak 5-8 14
ZuHss 58 thoracic vertebra 5-8 111 3-5-14-16.33
prsni kraljezak 11 nepoznata 1.
ZuHss 7 thoracic vertebra 11 unknown 3-5-14-16.33
prsni kraljezak 12 nepoznata 14
ZuHss 10 thoracic vertebra 12 unknown 3-5-14-6.33
ZuHss 42 desno rebro 1 112 10.83 - 14.76
right rib 1
lijevo rebro 1 nedostupno za analizu
ZuHss 32 left rib 1 110 not available for this study
lijevo rebro 2
ZuHss 65 left rib 2 112
desno rebro 2 nepoznata
ZuHss 30 right rib 2 unknown
lijevo rebro 3-11 nepoznata
ZuHss 8 left rib 3-11 unknown
lijevo rebro 3-11 nepoznata
ZuHiss 18 left rib 3-11 unknown
desna klavikula manje od 16-24
ZuHss 57 right clavicle 111 less than 16-24
lijeva skapula _
ZuHss 56 left scapula 111 11-12
7uHss 46 ulna? 112 nedostupno za analizu
ulna® not available for this study
Ina? ilable for thi d
lijeva kukasta kost _
ZuHss 60 left hamate 112 9-12 -14-15
metakarpalna 4 nepoznata _
ZuHss 6 metacarpal 4 unknown 10-12 - 14.5-16.5
proksimalna falanga ruke
ZuHss 62 proximal hand phalanx 112
fragmenti iliuma
ZuHss 63 iliac fragments 112
distalna epifiza desne tibije manje od 11-12
ZuHss 33 right distal tibial epiphysis 110 less than 11-12
S o
ZuHss 59 I|Jev_a. sredng_a kImasta'kost 111 adolescent
left? intermediate cuneiform
lijeva lateralna klinasta kost
ZuHss 79 loft lateral cuneiform 113 adolescent
desna metatarzalna 3 manje od 11-14
ZuHss 52 right metatarsal 3 11 less than 11-14
desna metatarzalna 4 manje od 11-14
ZuHss 53 right metatarsal 4 11 less than 11-14
falanga
ZuHss 76 phalanx 112
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Tablica 3.3. Elementi moguce jedne kraljeZnice odrasle osobe
Table 3.3. Elements of a possible single adult vertebral column

Primjerak Kraljezak Stratigrafska jedinica
Specimen Vertebra Stratigraphic Unit
ZuHss 68 vratni / cervical 4-5 112
spajanje / conjoin
ZuHss 64 vratni / cervical 5-6 112
ZuHss 69 prsni / thoracic 1 112
spajanje / conjoin
ZuHss 9 prsni / thoracic 3 nepoznata / unknown
ZuHss 4 prsni / thoracic 4-8 25
ZuHss 2/12 prsni / thoracic 4-8 25 spajanje / conjoin
ZuHss 37/81 prsni / thoracic 4-8 112
ZuHss 80 slabinski / lumbar 1/2 112
spajanje / conjoin
ZuHss 78 slabinski / lumbar 2/3 113

Tri od ovih tre¢ih metakarpalnih kostiju izravno
sudatirane umezolitik, procijenjeneradiokarbonske
starosti od 7432+24 BP (OxA-41331, lijeva treca
metakarpalna kost, ZuHss 77, SJ 112), 7375124
BP (OxA-41330, desna tre¢a metakarpalna kost,
ZuHss 51,SJ 111)i 7443127 BP (OxA-41287, desna
treca metakarpalna kost, ZuHss 11, nesigurne
provenijencije) (vidjeti 1. poglavlje, tablica 1.1).
Ne moze se iskljuciti moguénost da je dvaput
uzorkovana ista jedinka, osobito s obzirom na
Cinjenicu da se procjene starosti preklapaju.
Unato¢ tome, datumi potvrduju da barem dvije
od odraslih jedinki (od odraslog MNI od 2) posve
sigurno potjecu iz mezolitickog konteksta (a
kasnije su poremeéene tako da su pronadene
u postmezolitickom kontekstu) te da razlicite
stratigrafske jedinice unutar faze 4 sadrze ljudske
ostatke iz tog konteksta.

Dokazi namjernog ukopa?

Sve u svemu, ljudski ostaci predstavljaju sloZzenu
pricu. Osim dva izolirana zuba, do sada nisu
pronadeninikakvidrugiostacilubanje. UnatoCtome,
sve stratigrafske jedinice sadrzavale su tafonomski
osjetljive elemente, poput rebara, kraljezakaikostiju
ruku i stopala (Robb et al. 2015), od kojih su mnogi
u potpunosti ocuvani. Tijekom iskopavanja nije bilo
naznaka bilo kakvog ukopa, niti bilo kakve ocCite
anatomske artikulacije izmedu kostiju in situ. Osim
toga, iz svake faze koristenja potjecu izolirani i
pomijesani ljudski ostaci, dok ocite koncentracije
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the matching remainder of the same radius of
unknown provenance) and the two pairs of left and
right metacarpals 3 in the sample.

Three of these third metacarpals were directly
dated to the Mesolithic, yielding radiocarbon dates
of 7432+24 BP (OxA-41331, left metacarpal 3,
ZuHss 77, SU 112), 7375124 BP (OxA-41330, right
metacarpal 3, ZuHss 51, SU 111), and 744327
BP (OxA-41287, right metacarpal 3, ZuHss 11,
uncertain provenance)(see Chapter 1, Table 1.1).
It cannot be excluded that the same individual was
sampledtwice, especially giventheoverlappingdate
estimates. Nevertheless, the dates confirm that at
least two of the adult individuals (from an adult MNI
of 2) definitely come from a Mesolithic context (and
were laterdisturbed, to be foundin a post-Mesolithic
context), and that various stratigraphic units within
Phase 4 contain human remains from that context.

Evidence of intentional burial?

Altogether, the remains present a complex
story. Except for two isolated teeth, no other cranial
remains were found. Nevertheless, all stratigraphic
units contained taphonomically sensitive elements,
such as ribs, vertebrae, and hand and foot bones
(Robb et al. 2015), many of which were preserved
completely. There was no indication of any burial
during the excavation, nor any obvious anatomical
articulation between the bones in situ. In addition,
each occupational phase presented evidence of



ili grupiranja nisu zabiljezeni. Ipak, svi pronadeni
juvenilni primjerci mogu se pripisati jednoj jedinki,
a vecina torakalnih ostataka odraslih (barem njih
trideset) takoder vjerojatno pripada jednoj jedinki.
Stoga se vecina ovih ostataka (67,5%) koji na
prvi pogled odaju privid pomijesanih, izoliranih i
dijakronijskih elemenata, moze pripisati minimalno
dvjema jedinkama, dok bi preostali ostaci odraslih
kostiju mogli pripadati istoj osobi kao i torakalni
elementi ili pak drugoj odrasloj osobi koja je u
uzorku prepoznata prema prisutnosti dupliciranih
elemenata ruke ili Sake.

Remecenje vjerojatnih primarnih ukopa jedne
od odraslih individua i starijeg djeteta/adolescenta
potkrijeplieno  je  nedostatkom  tafonomski
robusnijih kosturnih elemenata od onih sacuvanih
u Spilji Zukovici, posebice elemenata lubanje.
Doista, zanimljiva paralela izmedu ova dva tijela
je nepostojanje istih, robusnijih dijelova tijela,
ukljucujuéi lubanje (s iznimkom jednog zuba u oba
slu¢aja), duge kosti (osim radijusa odrasle osobe,
fragmenta fibule odrasle osobe i juvenilne distalne
epifize tibije) i zdjelice (osim 20% jednog juvenilnog
iliuma). Ova opazanja takoder podupiru hipotezu
da su tijela bila primarno pokopana te kasnije
namjerno poremecena, vjerojatno kao dio prakse
sekundarnog pokopa.

Znacaj u Sirem kontekstu

lako je veli¢ina uzorka ovdje ogranicena, Sto je,
nazalost, svojstveno prapovijesnim arheoloSkim
nalazima, materijal iz $pilje Zukovice ipak doprinosi
boljem razumijevanju odnosa prema pokojnicima
razlicitih dobnih kategorija na istocnom Jadranu
tijekom mezolitika. UnatoC nedostatku izravnih
dokaza za primarni ukop in situ u $pilji Zukovici,
zastupljenost kostiju jedne odrasle osobe i starijeg
djeteta/adolescenta podsjec¢a na mezoliticki ukop
odrasle osobe pronaden na drugom (zapadnom)
kraju Korcule, u Veloj spili gdje je izravno
radiokarbonsko datiranje pokazalo da je odrasli
muskarac, star od 35 do 40 godina (Slaus 2005),
zZivio tijekom kasnog mezolitika i umro oko 7100.
godine pr. Kr. (OxA-18171: 8110437 BR, 1SD raspon:
7140-7050 pr. Kr) (Forenbaher et al. 2013: 591,
tablica 1). Pronaden je uza zid $pilje prema ulazu u
samu $pilju (Radi¢ 2005) gdje je namjerno pokopan,
ali kasnije i namjerno poremecéen (Wallduck et al.
2010). Ostaci koji su zateceni raspadnuti i in situ
spojenibilisumandibula, ve¢inakraljezaka, nekoliko
rebara, lijeva i desna skapula i klavikula, lijeva ruka,
obje Sake (nepotpune) i oba stopala (takoder
nepotpuna, ali ve¢im dijelom pronadena). S obzirom
na dobru oc¢uvanost manjih skeletnih elemenata,

isolated, commingled human remains, with no
obvious concentration or grouping of them having
been documented. Nevertheless, all the juvenile
specimens found can be attributed to one individual
and most of the adult thoracic remains (at least
thirty of them) likely belong to a single individual
as well. Therefore, most of these remains (67.5%)
— which at first gave the semblance of commingled,
isolated, and diachronic elements — can be
attributed minimally to two individuals, whereas
the remainder of the adult remains could belong to
the same individual as the thoracic elements, or to
another adult visible in the sample by the presence
of duplicated lower arm or hand elements.

The disturbance of the probable primary burials
of one of the adults and an older child/adolescent
is supported by the absence of skeletal elements
that are taphonomically more robust than those
preserved at Zukovica, notably those from the skull.
Indeed, an interesting parallel between both these
bodies is the absence of the same, more robust
body parts, including the skull (apart from a single
tooth in each case), the long bones (except for an
adult lower arm bone, an adult fibular fragment,
and a juvenile distal tibial epiphysis), and the pelvis
(except for 20% of a single, juvenile ilium). Again,
these observations support the hypothesis that
the bodies underwent a primary burial and were
later intentionally disturbed, possibly as part of a
secondary burial practice.

Significance in a broader context

Although the sample size here is limited,
something unfortunately intrinsic to prehistoric
archaeological finds, the material from Zukovica
Cave nevertheless contributes to a better
understanding of the treatment of the deceased of
various age categoriesin the eastern Adriatic during
the Mesolithic. Despite the lack of direct evidence
for a primary burial in situ at Zukovica Cave, the bone
representation for both one adult and an older child/
adolescent is reminiscent of another Mesolithic
adultburialthatwasfound atthe other (western) end
of KorCula, at Vela Cave. There, direct radiocarbon
dating indicated that an adult male, estimated to be
3510 40 years old (Slaus 2005), lived during the Late
Mesolithic period and died around the year 7100 BC
(OxA-18171: 8110+37 BPF, 1SD range: 7140-7050
BC) (Forenbaher et al. 2013: 591, Table 1). He was
found near the cave wall towards the cave mouth
(Radi¢ 2005) where he was intentionally buried, but
later also intentionally disturbed (Wallduck et al.
2010). The remains that were found decomposed
and conjoined in situ were the mandible, most
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kao Sto su kosti Sake i stopala, te odsutnost
djelovanja mesojeda, mala je vjerojatnost da duge
kosti nedostaju zbog tafonomskih procesa. Osim
Sto nedostaju inace robusniji elementi, Cinjenica
da se tijelo raspalo unutar primarnog grobnog
konteksta, kao i prisutnost ureza na jednoj falangi
Sake, sugerira (kao i u Zukovici) moguée uklanjanje
lubanje, zdjelice i dugih kostiju za sekundarni ukop
na (zasad) nepoznatu lokaciju, vjerojatno od strane
ljudi iz iste mezoliticke zajednice kojoj je pripadao
odrasli muskarac (Wallduck 2009; Wallduck et al.
2010).

Medutim, tafonomske analize svih mezolitickih
tijela sahranjenih u Veloj spilipokazuju dajetretman
pokojnika tijekom kasnog mezolitika bio vrlo
varijabilan ¢ak i unutar ovog relativno malog uzorka
(Wallduck 2009; Wallduck et al. 2010). Na primjer,
za razliku od odraslog muskarca, tijela cetvero
umrle djece mlade od 3,5 godine (Slaus 2003; 2004)
poloZena su u straznjem dijelu $pilje, takoder blizu
zida $pilje, u tri prepoznata groba (Cecuk & Radi¢
2005). Jedno dijete izravno je datirano oko ili malo
nakon 7000. godine pr. Kr. (Wk-24217, 8004+41 BP,
1SD raspon: 7047-6829 pr. Kr.) (Dean et al. 2020:
tablica 2), s tim da se slicna datacija pretpostavlja
za preostale pojedince zbog njihove blizine i ukopa
unutar istog sloja. Na temelju analize diferencijalne
oCuvanosti kostiju utvrdeno je da su ostaci
namjerno zakopani (Wallduck et al. 2010). Dva
juvenilna kostura takoder su pokopana polozena
na bok s nogama savijenim u koljenima. Fetalni
skeletni ostaci, predstavljeni dugim kostima nogu i
tijelima nekoliko kraljezaka, bili su samo djelomic¢no
sacuvani, najvjerojatnije zbog vrlo osjetljive i krhke
prirode takvih ostataka, kao i zbog ,zastitne prirode
iskopavanja“ (Wallduck 2009; Wallduck et al. 2010:
14). Osim toga, u blizini tijela odraslog muskarca
nalazi se prostor na kojem su pronadeni razbacani
ostacinajmanjetridodatne jedinke (novorodenceta,
djetetaiodrasle osobe). Nijedan od ovih ostatakane
moze se povezati s kosturom odraslog muskarca,
niti sostacimakosturajuvenilnihjedinkiu straznjem
dijelu $pilje (Wallduck 2009). Oni takoder pokazuju
varijabilniju tafonomsku povijest u kombinaciji sa
spaljivanjemkranijalnih ostataka kaoinedostatkom
strukturiranog prostornog rasporeda (Wallduck et
al. 2010: 14).

Jos jedan ukop odraslog muskarca datiran u
rani mezolitik pronaden je u $pilji Vlakno na Dugom
otoku kod Zadra, oko 200 km sjeverozapadno od
Korculeuzhrvatskuobalu. Muskaracjeimaoizmedu
trideset i Cetrdeset godina (Vujevi¢ & Bodruzi¢
2013: 24; Cristiani et al. 2018: 3). Izravno datiranje
skeletnih ostataka pokazuje da je Zivio sredinom
8. milenija pr. Kr. (Beta-311088, 8420+40 BP, 1SD
raspon: 7574-7474 pr. Kr.; OxA-34518, 8490+45 BP,
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vertebrae, several ribs, the left and right scapulae
and clavicles, the left arm, both hands (incomplete),
and both feet (also incomplete, but present for the
most part). Considering the good preservation of
the smaller skeletal elements, such as the hand and
foot bones, and the absence of carnivore action,
it is unlikely that the longer bones were missing
because of taphonomic processes. In addition to
the otherwise more robust elements being missing,
the fact that the body had decomposed within its
primary burial context, as well as the presence of
cut marks on a single hand phalanx, suggest (as at
Zukovica) the possible removal of the skull, pelvis
and long bones to an (as yet) unknown location for
a secondary burial, probably by the people from the
same Mesolithic community to which the adult male
belonged (Wallduck 2009; Wallduck et al. 2010).

However, taphonomic analyses of all the
Mesolithic bodies interred within Vela Cave show
that the treatment of the deceased during the Late
Mesolithic was quite variable, even within this
relatively small sample (Wallduck 2009; Wallduck
et al. 2010). For example, in contrast to the adult
male, the bodies of four deceased children, all less
than 3.5 years old (Slaus 2003; 2004), were laid at
the back of the cave, again close to the cave wall,
in three recognized burials (Ceéuk & Radi¢ 2005).
One of the juveniles was directly dated to around
or just after 7000 BC (Wk-24217, 8004+41 BP, 1SD
range: 7047-6829 BC) (Dean et al. 2020: Table 2),
with a similar date being assumed for the remaining
individuals because of their proximity and interment
within the same layer. Based on an analysis of the
differential preservation of the bones, the remains
are assessed as having been intentionally buried
(Wallduck et al. 2010). Two of the juvenile skeletons
were also interred, laid down on one side with
their legs flexed at the knees. The fetal skeletal
remains, represented by the long bones of the legs
and a few vertebral bodies, were only partial, most
probably due the highly sensitive and fragile nature
of such remains as well as the “rescue nature of the
excavation” (Wallduck 2009; Wallduck et al. 2010:
14). Additionally, close to the body of the adult male
is an area where the scattered remains of at least
three additional individuals (a neonate, a child, and
an adult) were found. None of these remains can
be associated with the skeleton of the adult male,
nor with the remains of the juvenile skeletons at the
back of the cave (Wallduck 2009). They also show
a more variable taphonomic history together with
the burning of cranial remains and a lack of spatial
patterning (Wallduck et al. 2010: 14).

Another adult male burial dated to the Early
Mesolithic was excavated at Vlakno Cave on the
island of Dugi Otok near Zadar, about 200 km



1SD raspon: 7582-7534 pr. Kr.) (Cristiani et al. 2018:
3-4), vjerojatno nekoliko stolje¢a prije odraslog
muskarca u Veloj spili. Njegov gotovo cijeli kostur
pronaden je u blizini ognjista bez ocitih naznaka
grobne jame, medutim vjerojatno je bio namjerno
pokopan (Vujevi¢ & Bodruzi¢ 2013: 24; Cristiani et
al. 2018: 3). Dodatni razbacani ljudski ostaci koji
pripadaju jos jednom odraslom muskarcu i odrasloj
Zeni, takoder vjerojatno iz mezolitika, pronadeni
su u stratumu neposredno iznad kostura odraslog
muskarca.

Sveukupno, ova tri S$piljska nalazista -
Zukovica i Vela spila na Korculi te Vlakno na
Dugom otoku — jedina su tri nalazista u danasnjoj
Hrvatskoj s ljudskim ostacima za koje je izravnim
AMS datiranjem potvrdeno da su mezoliticke
provenijencije. Tretman tijela na ova tri lokaliteta
je razlicit, od cjelovitih, neporemeéenih primarnih
ukopa odraslog muskarca iz Vlakna i male djece
i fetusa iz Vele spile, preko namjernog uklanjanja
lubanje i dugih kostiju odrasle osobe iz Vele spile
kao i vjerojatno namjernog remecéenja odrasle
individue i starijeg djeteta/adolescenta iz Zukovice,
do dodatnih razbacanih ostataka u sve tri Spilje.
Juvenilni ostaci dosad su pronadeni samo na dva
korculanska nalazista i razlikuju se utoliko $to su
ukopi mlade djece bili neporemecéeni, dok je starije
dijete/adolescent (ukoliko je doista iz mezolitickog
konteksta) tretirano isto kao i odrasli i namjerno
poremecéeno kako bi se reprezentativni elementi
kostura — lubanja, duge kosti i zdjelica — mozda
pokopali na drugom mjestu (Wallduck 2009). To bi
moglo sugerirati da su starija djeca bila prihvacena
i tretirana kao punopravni ¢lanovi zajednice, Sto je
hipoteza koju treba ispitati dodatnim nalazima.

Praksa sekundarnog ukopa tijekom mezolitika
poznata je s drugih europskih nalazista gdje
iskopani ostaci ukazuju na to da se radi o primarnim
ukopima s uklanjanjem odabranih elemenata ili
pak ukopima odabranih ostataka na sekundarnom
mjestu. Primjeri prakse sekundarnog ukopa
zabiljezeni su na sljede¢im lokacijama: Grotte
Margaux i Abri des Autours u Belgiji (Cauwe 2001),
Petit Marais u Francuskoj (Ducrocq & Ketterer 1995),
Ofnet u Njemackoj (Orschiedt 2005), Lepenski Vir i
Vlasac u Srbiji (Radovanovi¢ 1996; Bori¢ et al. 2014;
Schulting 2015) i Skateholm u Svedskoj (Fahlander
2010). Narocito se istice uklanjanje i povlasteni
tretman lubanje (Cesto s tragovima rezanja koji
sugeriraju manipuliranje ili ¢is¢enje), prisutno na
nekoliko mezolitickih nalazista (Schulting 2015)
i takoder poznato s nekoliko gornjopaleolitickih
nalazista razlicitih cirkummediteranskih kulturnih
konteksta (Orschiedt 2013; Schulting 2015).
Tumacenja preferencijalnog tretmana lubanje (sa
Sirokim rasponom varijacija u tome gdje je lubanja

northwest of Korcula along the Croatian coast.
The man was between thirty and forty years
old (Vujevi¢ & Bodruzi¢ 2013: 24; Cristiani et al.
2018: 3). The direct dating of the skeletal remains
indicates that he lived around the middle of the
8t millennium BC (Beta-311088, 8420440 BP, 1SD
range: 7574-7474 BC; OxA-34518, 8490145 BP, 1SD
range: 7582-7534 BC) (Cristiani et al. 2018: 3-4),
probably a few centuries before the adult male
at Vela Cave. His almost complete skeleton was
found close to a hearth with no obvious signs of
a burial pit but was probably intentionally buried
(Vujevi¢ & Bodruzi¢ 2013: 24; Cristiani et al. 2018:
3). Additional scattered human remains belonging
to another adult male and an adult female, both also
presumably Mesolithic, were found in the stratum
just above the adult male skeleton.

Altogether, these three cave sites — Zukovica
and Vela on Korcula and Vlakno on Dugi Otok —
represent the only three sites in present-day Croatia
that have yielded human remains confirmed by
direct AMS dating to be Mesolithic. The treatment
of the bodies at these three sites is variable, ranging
from the complete, undisturbed primary burials of
an adult male at Vlakno and of small children and
a fetus at Vela Cave, to the intentional removal of
the adult cranium and long bones from Vela Cave as
well as the probable intentional disturbance of the
adultand older child/adolescent from Zukovica, and
finally to the additional scattered remainsin all three
caves. Juvenile remains have thus far been found
only at the two Korcula sites and differ insofar as
theburials of the younger children were undisturbed,
whereas the older child/adolescent (if indeed from
a Mesolithic context) was treated the same as
the adults and intentionally disturbed, possibly to
bury the representative skeletal elements — the
skull, long bones, and pelvis — in another location
(Wallduck 2009). This might indicate that older
children were accepted and treated as full members
of the community, a hypothesis that needs to be
tested against future finds.

The practice of secondary burial during the
Mesolithic is known from other European sites
where the excavated remains show either evidence
of primary burial with the removal of selected
elements or the burial of selected remains in a
secondary location. These locations include, but
are not limited to, Grotte Margaux and Abri des
Autours in Belgium (Cauwe 2001), Petit Marais in
France (Ducrocq & Ketterer 1995), Ofnet in Germany
(Orschiedt 2005), Lepenski Vir and Vlasac in Serbia
(Radovanovi¢ 1996; Bori¢ et al. 2014; Schulting
2015), and Skateholm in Sweden (Fahlander
2010). The removal and preferential treatment of
the skull in particular (often bearing cut marks as
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sekundarno polozena, kako je tretirana itd.) kretala
su se od Stovanja predaka, preko izrazavanja
teritorijalnosti do isticanja ratnih trofeja (Shulting
2015). lako su mezoliticke pogrebne prakse
neujednacene i uvelike variraju (Cak i unutar jednog
nalazista), lubanja je prepoznata kao snazan simbol
pokojnika.

Zakljuccei

Odlaganje ljudskih ostataka u $pilji Zukovici jo$
nije u potpunosti razjasnjeno. Zastupljene ljudske
kosti sugeriraju mogucnost primarnih ukopa
odraslih i starije djece/adolescenata koji su kasnije
remeceni, uz nepoznat tretman dodatne odrasle
osobe prisutne u uzorku. Ako je to tocno, tretman
prve dvije jedinke podsje¢a na tretman odraslog
muskarcaiz Vele spile,s namjernim odstranjivanjem
lubanje, zdjelice i dugih kostiju. Nematragova ureza
povezanih s uklanjanjem dijelova koji nedostaju u
$pilji Zukovici. Medutim, kraljeZnici odrasle osobe
iz Zukovice nedostaje nekoliko prvih cervikalnih
kraljezaka i nekoliko zadnjih lumbalnih kraljezaka.
Stoga je moguce da je uklanjanje odabranih dijelova
tijela obavljeno dok se svi ligamenti joS nisu bili
potpuno raspali. Posebno je zanimljiva Cinjenica
da je starije dijete/adolescent u Zukovici tretirano
jednako kao odrasli, a ne drugacije, kao djeca iz
Vele spile. lako intrigantan, nas uzorak je premalen
da bi se utvrdilo radi li se doista o obrascu.

Ljudski ostaci iz Zukovice predstavljaju vrijedan
uzorak koji ¢e nam pomoc¢i da $to bolje istrazimo
detalje o prapovijesnim stanovnicima istoCne
obale Jadrana. Buduéa istrazivanja, ukljucujudi
i arheoloska istrazivanja ve¢ poznatih i mozda
nekih novih nalazista, kao i antropoloske analize
ljudskih ostataka, razjasnit ¢e drustvene i bioloske
promjene unutar pojedinih populacija, kao i njihove
odnose s drugim geografski i vremenski bliskim
populacijama.

Potrebno je istraziti prirodu odlaganja kosturnih
ostatakaunutarspiljeZukoviceiprosiritigadodatnim
arheoloskim i antropoloskim istrazivanjima Spilje,
ukljucujuéi apsolutno datiranje kostiju kako bi
se odredio kulturni kontekst juvenilnih ostataka i
druge odrasle osobe prisutne na nalazistu. Dodatna
pitanja kojima se treba posvetiti u buduénosti kre¢u
se od mogucéih medusobnih odnosa pojedinaca
iskopanih u $pilji Zukovici (ukoliko su svi doista
suvremeni) do istrazivanja medupopulacijskih
odnosa s pojedincima iz Vele spile, Vlakna i drugih
susjednih podrucja, kao i do kasnijih populacija
koje naseljavaju Sire podrucje. Osim toga, buduca
istrazivanja povijesti stanovniStva omogucila bi
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evidence of treatment or cleaning) can be found
at several Mesolithic sites (Schulting 2015) and
is also known from several Upper Paleolithic sites
of various circum-Mediterranean cultural contexts
(Orschiedt 2013; Schulting 2015). Interpretations of
the preferential treatment of the skull (which vary
in terms of where the skull was secondarily placed,
how it was treated, etc.) range from the veneration
of ancestors, the expression of territoriality, or the
exhibition of war trophies (Shulting 2015). Although
Mesolithic burial practices vary greatly (even within
a single site), the skull is recognized as a strong
symbol of the deceased.

Conclusions

The disposal of human remains at Zukovica Cave
is not yet fully understood. The human bones found
there suggest the possibility that primary burials
of an adult and an older child/adolescent were
later disturbed, with the treatment of an additional
adult in the sample remaining unknown. If so, the
treatment of the former two individuals resembles
the treatment of the adult male from Vela Cave, with
the intentional removal of the skull, pelvis, and long
bones. Thereis no evidence of cut marks associated
with the removal of the missing parts at Zukovica.
However, the Zukovica adult vertebral column is
missing several of the first cervical vertebrae and
of the last several lumbar vertebrae. Therefore, it
is possible that the removal of selected body parts
was done while all the ligaments had not yet been
fully decomposed. An especially interesting point
is that the older child/adolescent at Zukovica was
treated in the same manner as the adult; at Vela
Cave children were treated differently from adults.
Although intriguing, our sample is too small to say
that this represents a pattern.

The human remains from Zukovica Cave
represent a valuable sample that will help us
to better answer further questions about the
prehistoricinhabitants of the eastern Adriatic coast.
Future research, including both archaeological
investigations of known and newly discovered
sites, and anthropological analyses of such human
remains as these investigations might reveal, will
shed more light on social and biological changes
within the respective populations as well as their
relationshipstoothergeographicallyandtemporally
adjacent populations.

The nature of the disposal of human skeletal
remainswithinZukovicaCaveneedstobeaddressed
and expanded upon by additional archaeological
and anthropological investigations of the cave,



bolje razumijevanje obrazaca i stopa kretanja
prapovijesnih stanovnistva. Zbog sve vecih izgleda
za uspjesSnu ekstrakciju drevne DNK iz ljudskih
osteoloskihuzoraka, populacijsko-geneticke studije
koje koriste te podatke mogle bi se primijeniti
za potvrdu bioantropoloskih istrazivanja odnosa
biodistance izmedu pronadenih ljudskih kosturnih
ostataka, dodajuéi slojevitost odnosima izmedu
razlicitih suvremenih drustava temeljenih na
ostacima njihove materijalne kulture.
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UKRASI OD LJUSTURA PUZEVA I SKOLJKASA
GASTROPOD AND BIVALVE SHELL ORNAMENTS

Dinko Radi¢
Centar za kulturu, Vela Luka
Radicdinkol@gmail.com

Tijekom istrazivanja 3pilje Zukovice 2013. i
2014. godine u dvije sonde povrSine oko 8 m?
iskopano je 70.797 komada ljustura morskih i
kopnenih beskraljeznjaka, uglavnom skoljkasa i
puzeva, ukupno teskih 77,71 kg. Najcesce se radi
o ostacima prehrane nekadasnjeg stanovnistva, ali
perforacije na ku¢icama pojedinih puzi¢a ukazuju
na to da su koristeni kao nakit. Jedna od nadenih
Skoljaka je pretvorena u privjesak, a Skoljka kopito
(Spondylus gaederopus, dalje u tekstu Spondylus)
sluzila je kao sirovina za izradu dijelova ogrlice.

Prema ucestalosti, medu primjercima koji mogu
biti perforirani, na prvom mjestu treba istaknuti
puzice kokice (Columbella rustica, dalje u tekstu
Columbella) kojih je nadeno 165 primjeraka, ukupno
teskih 82,2 g i to u svim fazama $pilje Zukovice, od
za sada najstarije faze 5 odredene u mladi mezolitik
do faze 0 ili povrSinskog sloja s postneolitickim
naslagama pomijeSanim s ranijih godina iskopanim
sedimentom.

Zanimljivo je konstatirati da je od 165 Columbella
perforiran 101 primjerak (61%), 41 primjerak je bez
perforacije (25%), a zbog znatnijih oste¢enja za 23
komada (14%) ne mozemo biti sigurni jesu li bili
perforirani (tablica 4.1).

Drugi, brojcano i tezinski znatno slabije
zastupljeni morski puzi¢i koristeni za izradu perlica
pripadaju vrsti Tritia neritea (dalje u tekstu Tritia),
odnosno neritoidna vr$a." Nadeno je ukupno 10
primjerakaito u naslagama fazaod 3 do 5, pretezno
u onim starijima (tablica 4.2). Na svim puzi¢ima
Tritia vidljivi su tragovi izrada rupica. Iznenadenje
predstavljaju nalazi tri perforirane ljusture puzic¢a
Lithoglyphus apertus i jedna Lithoglyphus naticoides
(tablica 4.2). Usprkos donekle abradiranoj povrsini
i slicnosti s neritoidnom vrSom, utvrdeno je da

1 U arheoloskoj znanosti ¢esto se koristi
njihov stari naziv Cyclope neritea.

Petar Crn¢an
Hrvatski prirodoslovni muzej, Zagreb
petar.crncan@hpm.hr

The two trenches excavated at Zukovica Cave in
2013 and 2014, with a combined area of about 8
m?, yielded 70,797 pieces of marine and terrestrial
mollusk shells (mostly bivalves and gastropods)
weighing 77.71 kg. While most are food remains,
perforations on several gastropod shells suggest
that they were used as personal ornaments. One
bivalve shell was made into a pendant, while
thorny oysters (Spondylus gaederopus, henceforth
Spondylus) served as raw material in the production
of necklace beads.

The most frequently perforated species is
Columbella rustica (henceforth Columbella), a dove
snail. A total of 165 specimens, weighing 82.2 g,
were recovered from all phases of Zukovica Cave,
from the Late Mesolithic Phase 5 levels (thus far
the earliest deposits to be explored) to the post-
Neolithic subsurface layer (Phase 0) containing
redeposited sediments from earlier excavations.

Notably, 101 out of 165 Columbellae (61%) are
perforated, 41 specimens (25%) are not perforated,
while for 23 specimens (14%) one cannot decide
whetherthey were perforated or not due to extensive
damage (Table 4.1).

Another species of marine gastropod that was
used to make beads is Tritia neritea (henceforth
Tritia), a mud snail.' By number and weight Tritia
is much less commonly represented. A total of 10
specimens were recovered from layers attributed
to Phases 3, 4 and 5, mainly from the two earlier
phases (Table 4.2). Apparently, all Tritia snails
were pierced. Surprisingly, three perforated shells
of Lithoglyphus apertus and a single Lithoglyphus
naticoides are also present (Table 4.2). Despite their
rather abraded surfaces and their similarity to mud

1 Archaeologists often use the old name, Cyclope neritea.
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Tablica 4.1. Broj perforiranih, neperforiranih i ostec¢enih Columbella po fazama

Table 4.1. Number of perforated, unperforated and damaged Columbellae, by phase

Faza Perforirane Neperforirane Ostecene Ukupno
Phase Perforated Not perforated Damaged Total
0 2 1 3 6

1 9 5 3 17
2 1 1 -
3 3 3 1
4 44 13 4 61
5 42 18 12 72
UKUPNO
TOTAL 101 41 23 165

spomenuta Cetiri puzi¢a pripadaju zasebnim i to
slatkovodnim vrstama.?

Od tisuca ostalih Skoljkasa i puzeva iskopanih
u Zukovici za ukradavanje se sa sigurnoscu
koristio samo jedan primjerak prugaste kapice
(Acanthocardia tuberculata), odnosno Skoljke
Cardium, kako glasi njen u arheoloskoj literaturi
uobicajen naziv (slika 4.1: 1). Ta je skoljka-privjesak
nadena u stratigrafskoj jedinici nataloZenoj na
vrhu faze 4. Puz zupka (Luria lurida) iz porodice
Cypraeidae (kaurije) iz nesto ranijih naslaga (faza 5)
vjerojatno je takoder noSen kao privjesak, ali u to
ne mozemo biti sigurni zbog ostec¢enja dijela koji se
obi¢no perforirao (slika 4.1: 2). Od ostalih predmeta
treba spomenuti trinaest perlica napravljenih od
ljusture skoljkasa Spondylus. Nadeni su u razlicitim
kontekstima (tablica 4.2), ali u najve¢éem broju u
stratigrafskim jedinicama od 109 do 113, odnosno
priblizno na dodiru faza 4i5 panije iskljuceno da se
radi o dijelovima iste ogrlice. Njima je posvec¢eno 5.
poglavlje ove knjige.

Kratak opis mekusaca i njihovih
stanisSta

Columbelle su puzi¢i duzine do 25 mm. Njihove
kucice porculanskog sjaja mogu biti razlicitih boja,
a uobicCajene su inacice sa crvenim, zutim i smedim
mrljama. Dijelovi ili ve¢ina glatke povrSine moze
biti ravhomjerno jednobojna s tamnijim Siljatim
apeksom. Kod nasih primjeraka boja je dijelom ili

Zahvaljujemo kolegi Nikoli Vukosavljevi¢u koji nam
je u nekoliko navrata sugerirao mogu¢nost da se medu
puzi¢ima osim morskih nalaze i oni slatkovodni, $to

je na kraju dovelo do njihovog identificiranja.
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snails, these four gastropods have been identified
as belonging to different freshwater species.?

Among thousands of other bivalves and
gastropods recovered from Zukovica, only a single
specimen of Acanthocardia tuberculata (widely
known in archaeological literature as the Cardium
shell) clearly was used as an ornament (Figure 4.1:
1). A pendant made of this shell was recovered from
the topmost stratigraphic unit attributed to Phase
4. Another marine gastropod, Luria lurida, belonging
to the Cypraeidae (cowrie) family, was recovered
from a slightly earlier deposit (Phase 5). It was also
probably worn as a pendant, but the part that would
normally be perforated was damaged, which leaves
its interpretation as an ornament open to question
(Figure 4.1: 2). Beside these two pieces, there are
thirteen beads made of Spondylus shell. They were
recovered from several different contexts (Table
4.2), mainly from Stratigraphic Units 109 to 113, or
approximately from the contact zone between Phases
4 and 5. They all might be parts of a single necklace
and will be discussed in Chapter 5 of this book.

A short description of the mollusks and
their habitats

Columbellae are gastropods of up to 25 mm
in length. Their shells, shiny as porcelain, appear
in many different colors: varieties with red, yellow
and brown patches are common. Part of the
smooth surface or even most of it may be of a

2 We are grateful to Nikola Vukosavljevi¢ who repeatedly pointed
out the possibility that the mollusk assemblage might contain
some freshwater snails along with the marine species, an
insistance that eventually brought about their identification.



Tablica 4.2. Broj privjesaka ili perli napravljenih od ljustura mekusaca po fazama

Table 4.2. Number of pendants or beads made of mollusk shells, by phase

Faza Probusene ljusture / Perforated shells Perle / Beads | Ukupno
Phase | Columbella | Tritia | Litoglyphus | Luria | Acanthocardia Spondylus Total
0 2 - - - - 1 3

1 9 - - - - 1 10
2 1 - - - - - 1
3 3 2 - - - - 5
4 44 2 2 - 1 10 59
5 42 6 2 1 - 1 52
U_:_((I)J_;_I\\:_o 101 10 4 1 1 13 130

u potpunosti izblijedjela, a siva i ispucana povrsina
na nekim puzi¢cima posljedica je izlaganja vatri.
Columbella zivi duz Citave obale Jadrana, a staniste
su joj pli¢aci stjenovitih obala (Milisi¢ 1991: 255,
2007: 235).

Tritia su puzi¢i duzine do 15 mm. Kucica im je
preteznosmedeiZutebojesruzicastimplamenovima
(Milisi¢ 1991: 262-263), kod nasih primjeraka, zbog
izblijedjelosti, sacuvanim tek u tragovima. Taj puz
je u Jadranu uobicajen, posebno uz usca rijeka
poput Neretve. Moguée je da su primjerci ovog
puza prikupljeni u neposrednoj blizini lokaliteta na
kojem su iskopani, jer oni mogu biti prisutni i na
tipovima stanista drugacijim od preferiranih, ali u
znatno manjem broju. Na ljuSturama primjeraka
iz Zukovice ne postoje dovoljno jasne morfoloske
osobine na temelju kojih bi ih se moglo povezati s
danasnjim populacijama iste vrste na nekom uzem
podrucju Jadranskog mora.

Acanthocardia tuberculata je Siroko raspro-
stranjeni jadranski skoljkas iz obitelji Cardiidae koji
preferira pjes¢ana ili muljevita dna (Milisi¢ 1991:
71). Spondylus je Skoljkas tvrde i debele ljusture
duge do 150 mm. Boja mu varira od sive do crvene i
narancaste. Zivinamalim dubinama kamenitog dna
duz citave obale (Milisi¢ 1991: 51-52; 2007: 111).

Prostor najblizi Zukovici na kojem je proucena
razina obalne crte u mladim prapovijesnim
razdobljima je velolucki zaljev na zapadnoj strani
Korcule. U ranom holocenu, za vrijeme faza 4 i 5
$pilje Zukovice, razina mora bila je za 10-15 metara
niza u odnosu na danasnju (Dean et al. 2020: 10-

uniform color, with a darker acute apex. The color
of our archaeological specimens has partially
or completely faded, while a gray or a fractured
surface of some of the snails is a consequence of
their exposure to fire. Columbellae inhabit all shores
of the Adriatic, and rocky coastal shallows are their
habitat (Milisi¢ 1991: 255, 2007: 235).

Tritia are gastropods of up to 15 mm in length.
Their shell is mostly brown and yellow with pink
flames (Milisi¢ 1991: 262-263), which in our
archaeological specimens is faded and barely
visible. This gastropod is common in the Adriatic,
especially near river mouths such as the Neretva
estuary. Specimens of this snail may have been
collected in the immediate vicinity of the site
from which they were recovered, since they are
sometimes present in other than their preferred
habitats, although in a much reduced number.
The morphological traits of the specimens from
Zukovica are not clear enough to allow relating
them to modern populations of a more specific
Adriatic region.

Acanthocardia tuberculata is a widely distributed
Adriatic bivalve from the Cardiidae family. It prefers
a sandy or muddy bottom (Milis§i¢é 1991: 71).
Spondylus is a bivalve with a hard and thick shell
up to 150 mm long. Its color varies from gray to
red and orange. It lives at shallow depths on rocky
bottoms along the entire coast (Milisi¢ 1991: 51-52;
2007:111).

The closest area to Zukovica where the position
of the coastline during late prehistoric periods
has been investigated is the bay of Vela Luka at
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12). Obala neposredno ispod $pilje danas je izrazito
strmai kamenita, atakvajebilaiu7. tisuéljeéu prije
Krista pa podizanje mora u narednim milenijima nije
u vecéoj mjeri izmijenilo konfiguraciju terena. Puzic¢i
Columbella i skoljkasi Spondylus i danas se mogu
naci gotovo svugdje duz obala Peljeskog kanala, ali
Tritia i Acanthocardia su ceSée u rijecnim uséima od
kojih je najblize ono rijeke Neretve pa ta Cinjenica
moze sugerirati smjerove kretanja nekadasnjeg
stanovnistva, odnosno pravce pribavljanja sirovine
za izradu osobnih ukrasnih predmeta.

Cetiri perforirane ljusture puzi¢a pripadaju
vrstama Lithoglyphus apertus i Lithoglyphus
naticoides. Obje ove vrste su slatkovodne, Zive u
sporo tekuéim rijekama i potocima, na muljevitom
ili pjeskovitom dnu. Prirodno su rasprostranjene
isklju¢ivo u vodotocima crnomorskog sliva na
podrucju Slovenije, Hrvatske, Bosne i Hercegovine,
Srbije, Madarske, Rumunjske i Bugarske. U
posljednjih 100-150 godina zabiljezeno je njihovo
Sirenje prema sjeveru i zapadu Europe, sve do
Belgije i Nizozemske. Zanimljivost kod ovih vrsta je
damogu obitavatii zajedno na istom podrucju, iako
je cesci slucaj da su im populacije jasno odvojene
te da se ne preklapaju. U Hrvatskoj su obje vrste
prisutne u Savi, Dravi, Dunavu i donjim tokovima
njihovih pritoka (Radoman 1983: 162-163; Gloer
2002: 153; Welter-Schultes 2012: 41).

Usporedbom puzeva roda Lithoglyphus iz
Zukovice s primjercima istih vrsta pohranjenih u
malakoloskim zbirkama Hrvatskog prirodoslovnog
muzeja®, konstatiramo da nasa cCetiri primjerka
najvise nalikuju puzi¢ima s podrucja donjeg toka
KupeiSave udijelutokauzvodnoinizvodno od us¢a
Kupe. Puzi¢ Lithoglyphus naticoides iz Zukovice
uklapa se po morfoloskim karakteristikama u
populacije iz Save na podruc¢ju od Zagreba do
Slavonskog Broda.

3 Zbirke sadrze vise tisuca ljustura tih puzeva prikupljenih u drugoj
polovini 19. stoljeca, ve¢inom s podruéja kontinentalne Hrvatske,
isto¢ne Slovenije, juzne Madarske i Srbije (iz Dunava i Save).
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Slika 4.1. Nakit napravljen od Skoljkasa Acanthocardia
tuberculata i puZa Luria lurida.

Figure 4.1. Ornaments made of the bivalve Acanthocardia
tuberculata and the gastropod Luria lurida.

the western end of Korcula. In the early Holocene,
during Phases 4 and 5 of Zukovica Cave, the sea
level was between 10 and 15 meters lower than
today (Dean et al. 2020: 10-12). The modern shore
immediately below the cave is very steep and rocky,
and the same was true in the 7" millennium BC.
Marine transgression over the following millennia
did not bring major changes to the lie of the land.
Columbella snails and Spondylus shells can still be
found today almost anywhere along the coasts of
the PeljeSac Channel, but Tritia and Acanthocardia
are more common in river mouths, the closest of
which is the Neretva estuary. This may be indicative
of mobility patterns of prehistoric inhabitants, or
suggestive of routes along which raw materials
for the production of personal ornaments were
circulating.

Four perforated gastropod shells belong to the
species Lithoglyphus apertus and Lithoglyphus
naticoides. Both are freshwater species, inhabiting
slow flowingriversand streamswith muddy orsandy
bottoms. Their natural range is limited exclusively
to the watercourses of the Black Sea watershed in
Slovenia, Croatia, Bosnia and Herzegovina, Serbia,
Hungary, Romania and Bulgaria. Their exapsion
towards northwestern Europe has been observed
over the last 100-150 years, reaching Belgium and
Netherlands. Interestingly, these two species can
live together within the same area, although more
often their populations are clearly separated and do
not overlap. In Croatia, both species are present in
the Sava, Drava, and Danube, as well as in the lower
courses of their tributaries (Radoman 1983: 162-
163; Gloer 2002: 153; Welter-Schultes 2012: 41).

By comparingthegenus Lithoglyphus gastropods
from Zukovica with specimens of the same species
keptinthe malacological collections of the Croatian
Natural History Museum,® we established that

3 The collections contain several thousand Lithoglyphus
shells collected in the second half of the 19th century,
mostly in continental Croatia, eastern Slovenia, southern
Hungary and Serbia (from the Danube and Sava rivers).



Za donoSenje konacnog zakljucka trebalo bi
napravitii usporedbe s primjercima puzic¢a iz drugih
podrucja crnomorskog sliva koja nisu zastupljena
u muzejskim zbirkama Hrvatskog prirodoslovnog
muzeja. Nadalje, bilo bi neophodno i poznavanje
prostorne dinamike tih populacija u proteklom
vremenskom razdoblju. Ono §to se za sada sa
sigurnos$¢u moze reci je da ove vrste slatkovodnih
puzeva ne obitavaju niti u jednoj rijeci Jadranskog
sliva i opéenito nigdje unutar radijusa od najmanje
150 kilometara od $pilje Zukovice.

Opis perforacija

Probijene rupe kod Columbella nalaze se izmedu
apeksaiotvorakuéice,obicnomalobliZze otvoruibez
sumnje su sluzile za nizanje na ogrlicu ili vezivanje
na odjecu (slika 4.2). Dio nadenih neperforiranih
puzié¢a vjerojatno je sirovina koju je trebalo tek
pretvoriti u nakit, a mogli su biti koristeni i na neki
drugi nacin (usporedi s Bori¢ & Cristiani 2016: 96).
Razmjerno velika zastupljenost neperforiranih
primjeraka (oko 25%) moze ukazivati na to da se
proizvodnja perli odvijala u samoj Spilji.

Probijanje kuc¢ica puzeva izvodilo se udaranjem
tvrdim predmetom na nakovnju (Koms$o &
Vukosavljevi¢ 2011). Konstatiramo kako je oblik
gotovo svake probijene rupice drugaciji, a taj utisak
pojacavaju brojna kasnija oStecenja. Cristiani et
al. (2020) eksperimentirali su s cetiri moguca
nacCina probijanja rupica. Na jednom puzi¢u iz
Zukovice (slika 4.3) vidljivi su tockasti tragovi
nekoliko udaraca Siljatim alatom, sto je rezultiralo
napuknu¢em cijele kuéice pa je nedovrSena
perlica jednostavno odbacena. Da je perforiranje
nastavljeno, doslo bi do spajanja tih toCaka i
dotjerivanja rubova otvora kako bi se dobio barem
donekle kruzni oblik promjera 4-8 mm. Takav
izgled najvise odgovara nacinu probijanja rupica
opisanom u navedenom radu (Cristiani et al. 2020:
32) pod brojem 3 (indirektno udaranje valutkom
po kremenom odbojku) te posebno pod brojem
4 (indirektno udaranje valutkom po retusiranom
kremenom Siljku). Na manjem broju Columbella
rupica je gotovo pravilno okrugla, a promjer joj
iznosi do oko 2 mm $to je vjerojatno posljedica
busenja od strane morskih predatora ili procesa do
kojih je doslo nakon sto su cjeloviti puziéi dospjeli u
arheoloski sloj (Koms$o & Vukosavljevi¢ 2011: 121-
122).

Zanimljivojenadijelu perforacija uociti uglacane
dijelove i to redovno na njihovoj polovini nasuprot
apeksa, $to je moglo nastati trenjem puzica o

our four specimens correspond most closely to
gastropods from the lower course of the Kupa River
and from part of the course of the Sava River that is
upstream and downstream from its confluence with
the Kupa. Morphological traits of the Lithoglyphus
naticoides snail from Zukovica correspond to the
population of snails from the Sava between Zagreb
and Slavonski Brod.

A prerequisite for some definite identification
would be a comparison with gastropod specimens
from other regions of the Black Sea watershed that
are not represented in the Croatian Natural History
Museum'’s collections. Furthermore, the spatial
dynamics of those populations since the Mesolithic
period would have to be known. For the time
being, we can safely assert that these freshwater
gastropod species do not inhabit any of the rivers of
the Adriatic watershed, nor any other watercourse
less than 150 km from Zukovica Cave.

Description of perforations

Columbellae were pierced between the apex and
the aperture. The perforation was usually located
close to the aperture and doubtlessly served for
threadingtheshellsintonecklacesorattachingthem
to clothing (Figure 4.2). Some of the unperforated
snail shells probably represent raw material that
had yet to be transformed into ornaments, while
others may have been used in some different way
(cf. Bori¢ & Cristiani 2016: 96). The relatively high
frequency of unperforated specimens (about 25%)
may suggest on-site production of beads at the
cave.

Snail shells were pierced by percussion on anvil
(Komso & Vukosavljevi¢ 2011). We established
that the shape of each perforation was different,
and our impression was often augmented by later
damage. Cristiani et al. (2020) experimented with
four different perforation techniques. One of the
snails from Zukovica (Figure 4.3) is marked by lines
of dots produced by several blows with a sharp tool.
These caused the shell to crack, and the unfinished
bead was rejected. If piercing had progressed
further, those dots would have connected and the
edges of the opening would have been trimmed in
order to create a roughly circular shape four to eight
millimeters across. The appearance of perforations
corresponds to technique no. 3 (indirect percussion
using a flint flake and a pebble), and even more
closely totechnique no. 4 (indirect percussion using
a retouched flint point and a pebble), described by
Cristiani et al. A small number of Columbellae exhibit
an almost regular circular hole some 2 mm across
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Slika 4.2. Odabrane Columbelle iz $pilje Zukovice.
Figure 4.2. Selected Columbellae from Zukovica Cave.

podlogu do cega je dolazilo tijekom duzeg nosenja
odjece ukrasene na njoj objesenim puzi¢ima (slika
4.4).

Na svih deset primjeraka Tritia i Cetiri iz roda
Lithoglyphus (slika 4.5) perforacije su slicnog oblika
i naCina nastanka kao i kod Columbella. Razlika je
Sto su otvori kod dijela tih primjeraka nesto veéi i
spojeni s kasnijim oSteé¢enjima od kojih ih je tesko
razlikovati. Razloge tome treba traziti u ¢vrséoj
ljusturi Columbella, a slabijoj Tritia. Cristiani et al.
(2014) sugeriraju da je kod ovih puzi¢a perforacija
mogla nastati i pritiskom s unutrasnje strane.

Na nekim lokalitetima na kojima su nadeni
ukrasnipuziéidio primjeraka je sjajne crne povrsine,
sto dodatno pojaCava njihovu dekorativnost
(Cvitkusi¢ 2017: 54-56, tablica 8). Eksperimentalno
je potvrdeno da se crna povrsina mogla dobiti tako
da se predmeti podvrgnu visokoj temperaturi bez
pristupa kisika (Perlés & Vanhaeren 2010), ali nisu
isklju¢enininekidruginacinidobivanjacrnepovrsine
puzi¢a (Vukosavljevi¢ & Karavani¢ 2015: 163). U
Zukovici za sada ne mozemo potvrditi postojanje
takve vrste modificiranja boje povrsine ljustura
puzi¢a.NamanjemdijeluprimjerakapovrSinajesiva
i ispucana (slika 4.2, tre¢i puzi¢ u drugom redu), Sto
je vjerojatno posljedica slucajnog izlaganja toplini
nekog od na lokalitetu viSe registriranih vatrista.

Spondylus je zbog veliCine i debele ljusture
koristen za izradu perlica bacvastog ili valjkastog
oblika, promjera oko 1 cm, s rupom u srediSnjem
dijelu (vidjeti 5. poglavlje).
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Slika 4.3. Nedovrsena perlica od Columbelle iz $pilje Zukovice.
Figure 4.3. Unfinished Columbella bead from Zukovica Cave.

that was probably bored by marine predators, or
created by postdepositional processes (Komso &
Vukosavljevi¢ 2011: 121-122).

Interestingly, when smoothing is visible along
parts of perforation edges it is always located
opposite the shell’'s apex. This smoothing may have
been produced by rubbing against a garment in the
course of prolonged wearing of a piece of clothing
decorated by pendant snail shells (Figure 4.4).

Perforations on all ten specimens of Tritia
and the four specimens of Lithoglyphus (Figure
4.5) are of a similar shape and origin as those on
Columbellae. On some of those specimens, these
openings are somewhat larger and merged with
later breaks from which they are hard to distinguish.
Thisis aconsequence of the fact that the Columbella
shell is tougher than the Tritia and Lithoglyphus
shells. Cristiani et al. (2014) have suggested that
the opening in this case may have been made by
pressure from the interior side.

Elsewhere, at several sites that yielded snail
ornaments some of the specimens have a shiny
black surface that augments their decorative
appearance (Cvitkusi¢ 2017: 54-56, Table 8).
Experiments indicated that the black surface may
have been produced by exposing those objects
to heat in an anaerobic atmosphere (Perles &
Vanhaeren 2010), but alternative ways of obtaining
the same effect cannot be ruled out (Vukosavljevi¢
& Karavani¢ 2015: 163). There is no evidence,
however, that this kind of surface color modification
of snail shells was practiced at Zukovica. A small
number of specimens have gray and fractured
surfaces (Figure 4.2, third snail in the second row),



Slika 4.4. Perlice od Columbella s uglacanim dijelom ruba
perforacije nasuprot apeksa.

Figure 4.4. Columbella beads with the perforation smoothed
along the edge opposite to the apex.

Distribucija po fazama

Spomenulismo da suod mekusacakoristenih za
ukrasavanje daleko najbolje zastupljene Columbelle.
Iz tablice 4.1 vidljiva je njihova broj¢ana distribucija
po fazama, a iz tablice 4.3 odnos izmedu tezina
Columbella i tezina svih mekusaca. Uo¢avamo da
su mekusci opcenito slabije zastupljeni tijekom
faza 1-3, a znatno bolje tijekom faza 4 i 5. U isto
vrijeme, ako promatramo tezinski udio kojeg
imaju Columbelle u pojedinoj fazi u odnosu na sve
mekusce iz te faze, uocavamo da je on priblizno
ujednacen za faze 1, 4 i 5 i kre¢e se od 0,10 do
0,12%. Za faze 2 i 3 taj udio iznosi 0,26% i 0,20%, ali
zbogmalih uzoraka navedene vrijednostitreba uzeti
S rezervom.

Tablica 4.4 pokazuje da je relativha ucestalost
Columbella po kubiénom metru naslaga mnogo
veca ufazama4i5uodnosu na mlade faze. Visoka
relativna ucCestalost sugerira da su se Columbelle
u tim fazama brze i intenzivnije odbacivale. Da bi
se potvrdila ova pretpostavka trebalo bi odrediti
trajanje pojedinih faza, za $to bi bilo neophodno
obaviti opsezna radiometrijska datiranja.

ProuCavanje mekusaca, ali i drugih skupina
nalaza, navodi nas na zakljucak da su 5. i 4. faza
najintenzivnija razdoblja koriStenja $pilje. Nakon
toga, tijekom starijeg i srednjeg neolitika dolazi do
znatnog pada koli¢ine nalaza, a odreden porast
biljezimo tek u vrijeme mladeg neolitika.

Uz izvjesne lokalne specificnosti, ostaci
materijalne kulture iz naslaga faze 5 koli¢cinom
i svojstvima nalaza pokazuju tipicne odlike

Slika 4.5. Nakit od ljustura puZiéa iz $pilje Zukovice: 1-10 Tritia
neritea, 17-13 Lithoglyphus apertus, 74 Lithoglyphus naticoides.

Figure 4.5. Gastropod shell ornaments from Zukovica Cave:
1-10 Tritia neritea, 17-13 Lithoglyphus apertus, 74 Lithoglyphus
naticoides.

probably due to an accidental exposure to the heat
of one of the several hearths recorded at the site.

Due to the large size and thickness of its shell,
Spondylus was used to make cylindrical or barrel-
shaped beads with a diameter of about 1 cm and a
centrally located perforation (see Chapter 5).

Distribution by phase

Columbella was by far the best represented of
all mollusks used as ornaments. The number of
Columbella shells by phase is provided in Table 4.1,
while Table 4.3 lists the weight ratio of Columbellae
relative to all mollusks. It should be noted that
mollusks in general are less numerous in Phases
1-3 and much more numerous in Phases 4 and 5.
On the other hand, if we consider the proportion
of Columbellae relative to all mollusks by phase,
we find that it is roughly uniform in Phases 1, 4
and 5, ranging from 0.10% and 0.12%. In Phases 2
and 3 this proportion amounts to 0.26% and 0.20%
respectively, but these values should be taken with
caution due to small sample sizes.

Table 4.4 shows that the relative frequency of
Columbellae by cubic meter of sedment is much
higher in Phases 4 and 5 than in the younger
phases. Their high relative frequency suggests
that Columbellae were discarded faster and more
intensively in those phases. An extensive program
of radiometric dating that would allow estimates
of phase duration is a prerequisite for testing this
proposition.

73



Tablica 4.3. TeZinska zastupljenost Columbella u odnosu na sve morske mekusce po fazama

Table 4.3. Proportion by weight of Columbellae relative to all marine mollusks, by phase

Plraz:e :‘IIII nT:III(:::‘I:; (é)) Columbella (g) Collumbella %
7853,1 7,9 0,10
2 535,6 1,4 0,26
3 1676,6 3,4 0,20
4 26736,0 32,8 0,12
5 36391,3 34,6 0,10
Tablica 4.4. Relativna ucestalost Columbella po jedinici volumena sloja po fazama
Table 4.4. Relative frequency of Columbellae by cubic meter of sediment, by phase
Pl;aazsae Columbella (n) Zi;;i’:‘i:?ég;s) Collumbella (n/m?3)
1 *15 2,94 51
2 2 0,42 4,8
3 8 0,98 8,2
4 *64 2,71 23,6
5 64 1,89 33,9

* Broj je umanjen za nalaze iz dva konteksta za koje nedostaje podatak o zapremini /
Reduced for the number of finds from two contexts for which the information about volume is missing

jadranskog mezolitika (Tomac & Radovi¢ 2020;
Vukosavljevi¢ & Perho¢ 2020). Nedoumice se
javljaju oko faze 4 koja je, sude¢i po znatnoj
prisutnosti mekusSaca, bliza mezolitickom nego
neolitickom nacinu prehrane. Cesée koristenje
mekusaca u prehrani tijekom mezolitika, a znatno
rjede tijekom neolitika, moguée je objasniti
razlikom izmedu gospodarstva oslonjenog na lov
i sakupljanje i onog ¢iju osnovu Cine poljodjelstvo
i stoCarstvo, a mekusci su tek povremena dopuna
prehrani. Ipak, znatan nagib S$piljskih naslaga i
razlika u njihovim svojstvima (neoliticke se sastoje
od organskog materijala i pretezno su kompaktne,
dok u mezolitickim, uz prevladavanje kamenja
velicine Sakeionog sitnijeg, nedostaje vecakoli¢ina
vezivnog materijala) mogla je rezultirati njihovim
mijeSanjem, odnosno znatnim kontaminiranjem
mladih naslaga starijim materijalom.

Rasprava
Spomenuti predmeti, posebno puzic¢i Columbella,

Cesti su nalazi u naslagama brojnih jadranskih
prapovijesnihlokaliteta, aliionih Sirom Sredozemlja,
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The study of mollusks, as well as other classes
of finds, suggests that Phases 4 and 5 represent the
most intensive periods of cave use by humans. The
quantity of finds drops distinctly during the Early
Neolithic and Middle Neolithic phases that follow,
but it grows again during the Late Neolithic.

Asidefromcertainlocalspecificities, the quantity,
and characteristics of material cultural remains
from Phase 5 sediments exhibit traits that are
typical of the Adriatic Mesolithic (Tomac & Radovi¢
2020; Vukosavljevic & Perho¢ 2020). Phase 4,
however, is problematic. Judging by the substantial
presence of mollusks, the diet corresponds more
closely to Mesolithic than to Neolithic subsistence
patterns. Frequent culinary use of mollusks during
the Mesolithic, and their infrequent use during
the Neolithic, may be explained by the difference
between an economy based on hunting and
gathering, and a different one based on herding and
agriculture in which mollusks were only occasional
additions to the diet. However, the considerable
slope of cave sediments, as well as their contrasting
characteristics (Neolithic sediments consist of
organic materials and are predominantly compact,
while Mesolithic sediments consist mainly of fist-



njegovogzaobaljapaidubokeunutradnjosti(Alvarez
Fernandez 2008; Bori¢ & Cristiani 2016: 93). lako
njihova prisutnost obuhvac¢a raspon od kasnog
gornjeg paleolitika pa gotovo do kraja prapovijesti,
uocavamo da je upravo mezolitik vrijeme najcesceg
koristenjanakitadobivenogmodificiranjem morskih
puzi¢a, posebno Columbella. Medu obimnom
literaturom koja se odnosi na Jadran i obliznja
podru¢ja spomenimo samo neke radove (Koms$o
2007; Komso & Vukosavljevi¢ 2011; Cristiani et al.
2014; Vukosavljevi¢ & Karavani¢ 2015; KomsSo et
al. 2020). Rezultate istrazivanja perlica napravljenih
od morskih puzi¢a na trinaest istocnojadranskih
lokaliteta, od abrija Sebrn i Pupié¢ine peéi u Istri do
Vele spile na Korculi, u viSe radova je sintetizirala
Barbara Cvitkusi¢ (Cvitkusi¢ 2015; 2017).

Najblizi lokalitet usporediv sa Zukovicom je Vela
spila koja se nalazi na zapadnom dijelu Korcule. U
kampanjama 2004. i 2006. godine na povrsini od
desetak cetvornih metara nadeno je 315 uglavhom
perforiranih primjeraka Columbella, abez perforacije
je samo 12,7% primjeraka (Cristiani et al. 2014).
Zanimljivo je uocCiti da velika vec¢ina potjecCe iz
mezolitickih naslaga, manji broj iz onih neolitickih,
a jedina dva primjerka iz epigravetijenskog sloja su
vjerojatno intruzija iz mladih slojeva (tablica 4.5).

Za razliku od Columbella, puziéi Tritia su u Veloj
spili malobrojni. Nadena su samo dva primjerka u
istom kontekstu sa sedam njima sli¢nih perforiranih
puzi¢a Nassarius gibbosulus (Cristiani et al. 2014:
24). Izgleda da su svi oni dijelovi iste ogrlice, a
iskopanisuujednom odnajstarijih epigravetijenskih
slojevaVelespile.lzmezolitickihnaslagaistrazivanih
2004. i 2006., ali i ranijih i kasnijih godina, potjece
viSe perforiranih Skoljaka Cardium, Glycymeris i
slicnih vrsta te deseci skoljaka Spondylus, ali ni na
jednoj do sada nisu uocene modifikacije.

Zanimljivojespomenutidaseujuznojadranskom
zaledu takoder nalaze dva mezoliticka lokaliteta
(Badanj i Crvena stijena) u kojima su nadeni ukrasni
puzic¢i, $to upucuje na moguénost povezanosti, ali i
na pripadnost istom, Sirem kulturnom krugu (Bori¢
& Cristiani 2019).

Spilja Zukovica polozajem i veli¢inom pokazuje
naglasenu slicnost sa Spiljom Vlakno na Dugom
otoku (Vujevi¢ & Parica 2011; Cvitkusi¢ et al. 2018;
Vujevi¢ & Bodruzi¢ 2013). Na tom lokalitetu je u
16 istrazenih Cetvornih metara epigravetijenskih
naslaga nadeno 18 ukrasa od Columbella, a u
mezolitickim slojevima ¢ak 275 (Cvitkusi¢ et al.
2018:183-184)* Osim oc¢ekivanih morskih puzi¢a, u
mezolitickimnaslagamaVlaknanadenisuiukrasiod

4 Vujevi¢ & Bodruzi¢ (2013: 15) samo u mezolitickom Stratumu 2
spominju 251 perforiran primjerak i 58 neperforiranih primjeraka.

size or smaller rocks with little matrix material)
may have resulted in their mixing and extensive
contamination of younger sediments by older
materials.

Discussion

Iltems like those described above, and the
Columbella snail shells in particular, are frequently
found in the deposits of many prehistoric sites
in the Adriatic region, across the Mediterranean
and its hinterland, as well as deep into the
European interior (Alvarez Fernandez 2008; Bori¢
& Cristiani 2016: 93). While they are present from
the Late Upper Paleolithic until almost the end
of prehistory, ornaments created by modifying
marine mollusks, especially Columbellae, are most
frequently used during the Mesolithic period. The
extensive literature related to the Adriatic region
and its neighborhood includes papers by Komso
(2007), Koms$o & Vukosavljevi¢ (2011), Cristiani et
al. (2014), Vukosavljevi¢ & Karavani¢ (2015), and
Komso et al. (2020). In several papers, Barbara
Cvitkusi¢ summarized investigations of beads
made of marine gastropods from thirteen eastern
Adriatic sites, from Sebrn rockshelter in Istria to
Vela Cave on Korcula (Cvitkusi¢ 2015; 2017).

The closest site to Zukovica available for
comparison is Vela Cave, located near the western
end of Korcula. Excavations in 2004 and 2006,
which exposed an area of about 10 m? yielded
315 Columbella snail shells. Most of them were
perforated, while only 12.7% were not (Cristiani
et al. 2014). It should be noted that vastly more
Columbellae were recovered from Mesolithic
deposits than anywhere else; a few were found in
Neolithic deposits, and the only two specimens
from the Epigravettian layer probably represent
intrusive finds from younger deposits (Table 4.5).

In contrast to Columbellae, Tritia snails are rare
at Vela Cave. Only two specimens were recovered
from the context that also yielded seven perforated
shells of a similar gastropod, Nassarius gibbosulus
(Cristianietal.2014:24). Apparently, all of them were
parts of a single necklace recovered from one of the
oldest Epigravettian layers of Vela Cave. Mesolithic
deposits excavated in 2004 and 2006, as well as
those that were excavated earlier and later, yielded
several perforated shells of Cardium, Glycimeris,
and other similar species. Dozens of Spondylus
shells were also recovered, but apparently not one
of them was modified.

Two Mesolithic sites located in the south Adriatic
hinterland (Badanj and Crvena stijena) also yielded
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Tablica 4.5. Vela spila, broj Columbella nadenih tijekom istraZivanja 2004. i 2006. godine po razdobljima

Table 4.5. Vela Cave, number of Columbellae recovered during excavations in 2004 and 2006, by period

2004 2005 ST
Neolitik / Neolithic - 9 9
Neolitik-Mezolitik / Neolithic-Mesolithic 1 11 12
Mezolitik / Mesolithic 16 276 292
Epigravetijen / Epigravettian 1 1 2
UKUPNO / TOTAL 18 297 315

Lithoglyphus naticoides (Vukosavljevi¢ & Karavani¢
2015: 166, 168). Zbog veceg broja Columbella u
mezolitickim slojevima spomenut ¢emo Pupic¢inu
$pilju u sjevernoj Istri, u kojoj su nadeni i perforirani
slatkovodni puzi¢i Lithoglyphus naticoides, isto kao
i na zapadnoistarskom nalazistu Lim 001 (Cvitkusi¢
2015; Vukosavljevi¢ & Karavanic¢ 2015: 168).

Odlicanprimjer dase ukrasiod morskih puzi¢ane
nalaze samo na lokalitetimablizu mora je Spilja Zala
u blizini Ogulina u kojoj su perforirani puziéi Tritia
nadeni uglavnom u epigravetijenskim naslagama, a
Columbella u onim mezolitickim, ali veéina puzi¢a
koristenih za ukrasavanje u Zali su slatkovodni
Lithoglyphus naticoides (Vukosavljevi¢ & Karavani¢
2015). Upravo polozaj Zale na dodiru jadranskog
zaleda i gornjeg sliva rijeke Kupe ukazuje na
mogucnost da jerijec o jednom od klju¢nih polozaja
u dvosmjernom transferu jadranskih ukrasnih
puzi¢a prema unutrasnjosti i onih iz podunavskog
sliva prema Jadranu.

Nalaz perforiranih slatkovodnih puzi¢a koji
potjecu iz rijeka crnomorskog sliva u mezolitickim
slojevima $pilje Zukovice na obali Peljeskog kanala
svjedoCiu jos jednojtocci do koje dopiru ti predmeti,
odnosno na dvosmjernu Jadransko-Panonsku
cirkulaciju ukrasnih perlica, a mozda i njihovih
nositelja.

ViSe autoraisti¢e da ukrasnipuziéi, u prvomredu
Columbelle, potjecu iz slojeva natalozenih tijekom
razlicitih svakodnevnih aktivnosti stanovnika $pilja,
ali nisu rijetki ni oni koji Columbelle vezuju uz
grobne kontekste (literaturu vidi kod Vukosavljevi¢
& Karavani¢ 2015: 162-163). Postavlja se pitanje
jesu li nasi nalazi posljedica prvog ili drugog
razloga koristenja Spilje, a da bi se moglo pribliziti
eventualnom odgovoru potrebno je istraziti postoji li
prostorna podudarnost izmedu promatranih puzi¢a
i ljudskih osteoloskih ostataka iskopanih u Zukovici,
Veloj spili i Vlaknu.
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ornamental gastropodshells. To some, this suggests
possible connections or affiliations within a wider
common cultural area (Bori¢ & Cristiani 2019).

In location and size, Zukovica Cave corresponds
closely to Vlakno Cave on Dugi Otok, an island
some 150 km NW (Vujevi¢ & Parica 2011; Cvitkusié¢
et al. 2018; Vujevi¢ & Bodruzi¢ 2013). At Vlakno,
an excavation that exposed 16 m? of Epigravettian
depositsyielded 18 ornaments made of Columbellae,
while Mesolithic levels yielded as many as 275
(Cvitkusic¢ et al. 2018: 183-184).# In addition to the
expected marine gastropods, the Mesolithic layers
of Vlakno yielded ornaments made of Lithoglyphus
naticoides (Vukosavljevi¢ & Karavani¢ 2015: 166,
168). Pupi¢ina Cave in northern lIstria merits
mention due to the large number of Columbellae
from its Mesolithic layers. Perforated snail shells
of freshwater Lithoglyphus naticoides were also
recovered from that site, as well as from Lim 001,
a site located in western Istria (Cvitkusi¢ 2015;
Vukosavljevi¢ & Karavani¢ 2015: 168).

Zala Cave near Ogulin, on the continental
slopes of Gorski kotar, is an excellent example
demonstrating that decorations made of marine
gastropods are not restricted to coastal sites. Most
of the perforated Tritia snail shells were recovered
from Epigravettian deposits, while most of the
Columbellae were found in its Mesolithic layers,
but the snails most commonly used for decoration
at Zala are freshwater Lithoglyphus naticoides
(Vukosavljevi¢ & Karavani¢ 2015). Zala's location at
the contact between the Adriatic hinterland and the
drainage of the upper Kupa River suggests that this
site may be a key point in a bidirectional transfer of
Adriatic decorative snails towards the interior and
those from the Danube River drainage towards the
Adriatic.

4 Vujevi¢ & Bodruzi¢ (2013: 15) mention 251 perforated and 58
unperforated Columbella specimens in just the Mesolithic Stratum
2 alone.



Za sada smo daleko od moguénosti
povezivanja nekoliko desetaka ljudskih kostiju
iz razlicitih stratigrafskih jedinica Zukovice s
brojnim perforiranim i neperforiranim puzi¢ima
iz tih istih naslaga. Razbacanost ljudskih kostiju
je posljedica jos uvijek nedovoljno nam poznatih
tafonomskih procesa (vidjeti 3. poglavlje)®. Moguce
je da su sli¢nim procesima bile podvrgnute i perlice
napravljene od skoljke Spondylus. Spomenuli smo
da, usprkos nalazu manjeg broja perlica u starijim
i mladim slojevima, ti na istocnoj obali Jadrana
jedinstveni nalazi uglavhom potjecu iz konteksta
pripisanih fazi 4, Sto upucéuje na to da su svi
vjerojatno pripadali istoj ogrlici. Usput spominjemo
da iz te faze potjece i perforirana Skoljka Cardium.
lako prostorna korelacija izmedu ljudskih ostataka
i ukrasnih puZi¢a (slika 4.6) nije tako ¢vrsta kao
korelacija izmedu ljudskih ostataka i perlica od
Spondylusa (vidjeti 5. poglavlje, slike 5.6 i 5.7),
moguce je da su neke od Columbella prolazile kroz
isti ili slican proces kao i perlice od Spondylusa,
odnosno da su neke od njih bile dio osobnog ukrasa
pokopanih osoba.

Stanje istrazeno u Veloj spili 2004. godine je
donekle sli¢no. Plitak grob odrasle osobe je tijekom
mezolitika naknadno otvaran (Radi¢ 2006: 335;
Walduck et al. 2010), iz njega su uzete duge kosti
i lubanja, Sto je dovelo do nejasnog odnosa izmedu
samog ukopa i desetaka perforiranih Columbella
nadenih oko i neposredno iznad skeleta.

IstrazivaCi Vlakna navode da ljudski ostaci iz
te Spilje pripadaju osobi poloZenoj neposredno na
$piljsku povrsinu bez kopanja grobne jame® (Vujevié¢
& Bodruzi¢ 2013: 24-26), a pojedine ljudske kosti,
koje pripadaju drugim pokojnicima, nalaZzene su bez
uocavanja bilo kakvog pravila njihove distribucije.
| u ovoj Spilji se uocava kako Columbelle prate
ljudske ostatke, ali istrazivaci nisu sigurni radi li se
u slucajnosti ili o odredenom obrascu ponasanja u
odnosu prema pokojnicima.

ZasadasuZukovica,Velaspila,VlaknoiZemunica
pored sela Bisko u obalnom zaledu (Sosi¢ Klindzié
etal. 2015), najbolje istrazeni mezoliticki lokaliteti u
srednjoj i juznoj Dalmaciji. Jedno od svojstava koje

5 Mozda odredenu ulogu ima plitko ukapanje ili ¢ak izlaganje
pokojnika na tijekom mezolitika izrazito strmoj povr$ini
$pilje. Ne treba iskljuciti ni moguénost selektivnog uzimanja
kostiju nakon dekarnacije, utjecaj zivotinja, erozije itd.

6 Tesko je zamisliti kako bi bilo moguée da izlozeno tijelo ne
razvuku Zzivotinje. To se pitaju i sami autori: ,,...treba postaviti
pitanje bi li pojedini mezoliticki kosturi... ostali tako sacuvani
a da nisu imali neku zastitu.“ (Vujevi¢ & Bodruzi¢ 2013: 26),
aidrugi koji su o tome pisali: ,,Tijekom iskopavanja... nisu
pronadeni tragovi grobne rake, no s obzirom na razliitu starost
radiokarbonskih datuma za sloj 2 i za sam grob, on je morao
biti ukopan u ranije naslage“ (Cristiani et al. 2018: 3).

Zukovica Cave is located on the shore of the
PeljeSac Channel. The discovery there of Mesolithic
layers with perforated freshwater gastropod shells
originating among the rivers that run into the Black
Sea marks another point reached by those objects
and of a two-way Adriatic-Panonian circulation of
ornamental beads and perhaps also of those who
wore them.

Many authors have pointed out that ornamental
gastropod shells, primarily those of Columbellae,
were recovered from layers deposited during the
cave dwellers’ various quotidian activities, while
quite a few authors link Columbellae to burial
contexts (for further references, see Vukosavljevic¢ &
Karavani¢ 2015: 162-163). Which of these two ways
of cave use would best explain our finds? In order
to address this issue, one should explore possible
spatial correlations between decorative snail shells
and human remains recovered from Zukovica, Vela
Cave and Vlakno.

Currently, we are far from being able to relate
the several dozen human bones from different
stratigraphicunits of ZukovicaCavetothenumerous
perforated and unperforated gastropod shells from
those same deposits. The scattering of human
bones is a consequence of taphonomic processes
that remain only partially understood (see Chapter
3).5 Beads made of Spondylus shell may have
been exposed to similar processes. As mentioned
above, aside from a few Spondylus beads recovered
from older and younger layers, most of those finds
(unique so far in the eastern Adriatic) are from
Phase 4 contexts, and they probably belonged to
a single necklace. We might also mention that a
perforated Cardium shell was recovered from the
same phase. While the spatial correlation between
human remains and decorative snails (Figure 4.6)
is less robust than the correlation between human
remains and Spondylus beads (see Chapter 5,
Figures 5.6 and 5.7), some of the Columbellae may
have undergone the same (or a similar) process as
the Spondylus beads, i.e.,, some of them may have
been parts of the personal adornment of buried
individuals.

The situation encountered at Vela Cave in 2004
was somewhat similar. A shallow burial of an adult
person was disturbed during the Mesolithic, when
long bones and the skull were removed (Radi¢
2006: 335; Walduck et al. 2010). As a result, the
relationship between the burial and the dozens

5 Shallow inhumation or even exposure of the deceased on
a surface that would have been steeply inclined during
the Mesolithic may have played a role. One should not
exclude the possibility of selective removal of bones after
soft tissues had decayed, animal activities, erosion, etc.

7



FAZA
prase 1@

FAZA
PHASE 1 b

FAZA
prase 1€

FAZA
PHASE

FAZA
PHASE

FAZA
PHASE

FAZA
PHASE

|
| 3 |
|
| 4 |
|
| 5 |
|
looo 6 |
| lo 101
oo 7 ]
|
lo 8 |
|
| 9 |
| looo 102 E{ooo 103
11 oo 10 |
|
| 12 |
|
(o 14 |
|
| 15 | [oo 104 |
|
[oo 16 |
| [o 105 |
| 17 | |
| |ooo000 106 |
| 19 |
|
| 20 | [ooo 107 |
| |
| 21 | [ooo000000 109 |
|
| 22 |
| [oooooooo0 110 |
| 23 |
|

|ooooooo 24

00000000000 |||

o 114

== oooooo 115

[ |
120 |  [ooo0 116
[ I

I
(00000 119 |

|ooo0000 121 |

|
| 122 |

[oo 123 |

|ooooo 124 |

Koli¢ina ljudskih kostiju / Quantity of human bones:

[ I<5g

[ 159309

[ 30g-1009

I > 1009

o Jedna perla od probusene puzeve kucice / One perforated gastropod bead

Slika 4.6. Usporedba ucestalosti ostataka ljudskih kostiju (teZina u gramima) s
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ih povezuje (osim Zemunice) je znatan broj nadenih
ukrasnih puzi¢a pa mozemo konstatirati da Vlakno
i dva korculanska lokaliteta tim nalazima broj¢ano
viSestruko premasuju sve ostale istocnojadranske
lokalitete, Sto posebno vrijedi ako znamo da je
istrazena tek njihova manja povrsina.” Razlog tome
je laka dostupnost Columbella, a njihova brojnost
svjedoCi da su ukrasi od perforiranih puzi¢a bili
uobicajen dio dekoracije tadasnjih stanovnika.
Spomenuto navodi na pretpostavku da su imali
izvjesnuuloguuneverbalnom nacinukomuniciranja
unutar i izmedu lokalnih zajednica. Vjerojatno su
zauzimali znacajan polozaj unutar rodne, dobne,
teritorijalne i socijalne osobnosti pojedinaca i/ili
mezolitickih skupina, ali to za sada mozemo tek
naslucivati.

Vise autora istiCe da je bas Columbella igrala
vaznu ulogu u oblikovanju drustvenih poveznica
koje Cine svojevrsnu ,zastithu mrezu” (Whallon
2007) u vremenima koja su iziskivala maksimalnu
prilagodbu postojeéim resursima, kao i povezanost
malobrojnih i rastrkanih ljudskih skupina. Zasto
bas Columbella, ako znamo da Mediteran obiluje i
drugim atraktivnim, lako dostupnim gastropodima,
pitanje je na koje za sada nema odgovora.

7 U Zukovici je istrazeno ukupno 8 m?, u Veloj spili su 2004. i 2006.
mezoliticke naslage iskapane na oko 10 m? a u Vlaknu oko 16 m?.

of perforated Columbellae found around and
immediately above the skeleton remains unclear.

The excavators of Vlakno have reported that
the human remains from that cave belonged to
an individual who was deposited directly on the
cave floor, rather than buried in a pit® (Vujevi¢ &
Bodruzi¢ 2013: 24-26), while isolated human bones
of different individuals were scattered around
without any observable pattern. As in other caves,
Columbellae at Vlakno seem to be associated with
human remains, but the excavators are uncertain
whether that is accidental, or reflects a specific
pattern of behavior towards the deceased.

Zukovica, Vela, Vlakno, and Zemunica near the
village of Bisko in the coastal hinterland (Sosi¢
Klindzi¢ et al. 2015) are currently the best explored
Mesolithic sites in middle and southern Dalmatia.
One of the characteristics common to all of them
(with the exception of Zemunica) is that each site
has yielded a substantial number of ornamental
gastropodshells. ThenumberrecoveredfromVlakno
and the two Korculan sites (Vela and Zukovica)
surpasses all other eastern Adriatic sites several
times over even though only small areas have been
explored.” One reason must be the easy availability
of Columbellae. Their abundance suggests that
ornaments made of perforated gastropod shells
were commonly used for decoration by Mesolithic
people. This further suggests that they played a
certain role in nonverbal communication within and
between local communities. At present we can only
speculate as to whether ornaments of shell were
important for Mesolithic individuals and/or groups
as markers of gender, age, territorial affiliation or
social identity.

Several authors agree that Columbella in
particular played animportant role in creating social
relations that function as a “safety net” (Whallon
2007) intimes that required maximum adaptation to
the available resources and cohesion among small
and dispersed human groups. Why Columbella,
when we know that Mediterranean abounds in other
attractive and easily obtained gastropods? For the
time being, the question remains unresolved.

6 It is hard to imagine how an exposed body would not have been
torn apart and scattered by animals. The authors themselves
ask the question “..whether individual Mesolithic skeletons...
would have been so well preserved without being protected in some
way” (Vujevi¢ & Bodruzi¢ 2013: 26), while other researchers
note that “During the excavation... no traces of a burial pit have
been found, but given the age difference between the radiocarbon
measurements of Stratum 2 and the burial itself, it must have
been dug into the earlier deposits.” (Cristiani et al. 2018: 3).

7 A total area of 8 m* was exposed at Zukovica, at Vela Cave
about 10 m? of Mesolithic deposits were excavated in 2004
and 2006, and an area of about 16 m? was dug at Vlakno.
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PERLE ZA UKRAS, MEKUSCI ZA JELO:
KORISTENJE SKOLJKE SPONDYLUS GAEDEROPUS

BEADS FOR DECORATION, MOLLUSKS FOR CONSUMPTION:
THE EXPLOITATION OF SPONDYLUS GAEDEROPUS

Roberto Micheli
Soprintendenza Archeologia, Belle Arti e
Paesaggio del Friuli Venezia Giulia
roberto.micheli@cultura.gov.it

Uvod

Skoljka Spondylus bila je vrlo vazna Sirom svijeta
u razli¢itim vremenima, mjestima i kulturama kao
sirovina za izradu osobnog nakita te u manjoj mjeri
nekih drugih predmeta svakodnevne uporabe. U
Europi, ljusture Spondylusa (hrvatski zvanog kopito)
koristene su za neolitika i bakrenog doba u 5. i 6.
tisuéljecu pr. Kr.! za izradu prstenastih narukvica,
razlicitihtipovaperliiprivjesakakaoiukrasnihaplika
za odjec¢u (Willms 1985; Séfériades 1995; 2009;
Miiller 1997; Borrello & Micheli 2005; Windler 2018;
2019). Ti predmeti nisu bili samo dojmljivi dijelovi
nosnje koji su sluzili za privlacenje paznje, nego i
primjerena simbolicka obiljeZja koja su svjedocila
o drustvenom polozaju i identitetu pojedinaca
(Fowler 2004; Chapman & Gaydarska 2011; Baysal
2019). Tu ulogu mogli su igrati za zivota ljudi i
nastaviti nakon smrti kada je nakit pratio pokojnika
ugrob iupozoravao na njegov rod, dobnu kategoriju,
pripadnost odredenim drustvenim skupinama,
status ili steCeni ugled (Nieszery & Brienl 1993;
Jeunesse 1997, 73-80; Miiller et al. 1996; Kalicz &
Szénaszky 2001; John 2011).

Nedavno otkri¢e razlicitih perli od Skoljke koje
se mogu pripisati Spondylusu u slojevima faze 4
$pilje Zukovice predstavlja novu gradu o upotrebi
osobnog nakita napravljenog od Skoljke kopita u
jadranskoj regiji. Nakit od Spondylusa zapravo je
jos uvijek malobrojan u nalazistima razasutim od
Krasa na sjeveru do juzne Dalmacije, iako isto¢na
obala Jadrana, uglavhom obiljezena kamenitim
dnom, danas kao i nekad predstavlja pogodno
morsko staniste za mekusca Spondylus gaederopus

1 Svi datumi su u kalendarskim godinama, osim
ako se izri¢ito ne navodi drugacije

Introduction

The bivalve shell of Spondylus has been very
important around the world at different times and
places, and in different cultures, as a raw material
for making personal ornaments and, to a lesser
extent, other everyday objects. In Europe, the valves
of Spondylus, or thorny oyster, kopito in Croatian,
were used during the Neolithic and the Copper Age
between the 6" and 5" millennium BC' to create
ring bracelets, various types of beads and pendants
and decorative applications on clothes (Willms
1985; Séfériades 1995; 2009; Miiller 1997; Borrello
& Micheli 2005; Windler 2018; 2019). Such objects
were not only fascinating elements that served
to attract attention when worn, but also, bearing
appropriate symbolic attributes, to signal the social
persona and identity of individuals (Fowler 2004;
Chapman & Gaydarska 2011; Baysal 2019). This
could take place during a person'’s life and continue
after death when the ornaments accompanied the
deceased to the grave signaling their gender, age-
class, membership in particular social groups,
status or acquired prestige (Nieszery & Brienl 1993;
Jeunesse 1997, 73-80; Miiller et al. 1996; Kalicz &
Szénaszky 2001; John 2011).

The discovery of various Spondylus shell beads
during the recent excavations of the Phase 4 layers
of Zukovica Cave constitutes new evidence of the
use of personal ornaments obtained from thorny
oyster shells in the Adriatic basin. Spondylus
shell ornaments are still rare among prehistoric
sites spread from the Karst region in the north to
southern Dalmatia, although the eastern Adriatic
coast, mainly characterized by rocky bottoms, today

1 Unless specified otherwise, all dates are expressed in calendar years.
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(Borrello & Micheli 2011; Kuko¢ 2013; Micheli
2014). Nalazi iz Zukovice zbog toga su naroéito
vazni jer svjedoce o ranoj upotrebi ukrasa od skoljke
Spondylusa u vrijeme prijelaza od lova i sakupljanja
na proizvodnju hrane, odnosno iz kasnog mezolitika
u rani neolitik.

Zivot u dubokom moru

LjusSture morskih skoljkasa iz roda Spondylus
lako su prepoznatljive po svojem obliku, Zivoj
boji lijeve ili gornje ljusture koja moze varirati
od crvene do ljubicaste i Siljcima koji sluze za
obranu. U toplim morima svijeta ima mnogo vrsta
Spondylusa (Lamprell 1987; Finet & Lamprell
2008). U Sredozemlju su najcesée S. gausonii i S.
gaederopus, no samo za potonju postoje dokazi
o koristenju ve¢ od prapovijesnih vremena. S.
gaederopus zivi u priobalnoj potopljenoj zoni s
kamenitim dnom, pri¢vr§¢en za podlogu svojom
desnom ili donjom ljusturom, sam ili u kolonijama,
na razlicitim dubinama izmedu 2 i 30 metara.
Nacin pricvrséivanja za podlogu i Zivotni prostor
raspoloziv tijekom razvoja odreduju oblik ljusture,
Sto dovodi do velike raznolikosti medu primjercima
koji Zive na istom dnu jedni pored drugih (Parenzan
1974:117-118). Stanista S. gaederopusa na istocnoj
obali Jadrana pocinju od Trsta i nastavljaju se duz
istarskog poluotoka sve do Dalmacije. MekusSac je
jestiv i okus njegovog mesa podsjeca na kamenicu
zbog ¢ega ga u nekim dijelovima Sredozemlja vade
Skoljkari. S. gaederopus se opcenito povezuje s
kamenicama s kojima dijeli neka obiljezja, iako je
zapravo bliskiji jakovskoj kapici.

Proizvodnim procesima koristenim za izradu
nakita od Skoljaka obi¢no se uklanjaju prirodna
obiljezja poput oblika ljusture, boje, ukrasa, brave i
hvatista misi¢a zatvaraca koja bi mogla omogugiti
odredivanje vrste. Zbog toga nije uvijek moguce sa
sigurnoscu taksonomskiodrediti Skoljkasa od kojeg
je nakit napravljen.? Osim toga, kada se radi o malim
predmetima poput zrna ogrlice, za sirovinu mogu
posluziti manji komadi ljusture koji su ve¢ donekle
izmijenjeni namjernim ljudskim djelovanjem ili su
prirodno preoblikovani tijekom procesa izbacivanja
na zalo, Sto dodatno otezava identifikaciju.
Narocita znacajka Skoljke S. gaederopus koja moze
pridonijeti odredivanju napravljenih zrna je osebujni
razvoj zona prirasta.

2 Zbog toga radije ne koristimo dvojni naziv Spondylus gaederopus
kada govorimo o prapovijesnom nakitu napravljenom od ljustura
ovog mekusca, ve¢ samo op¢enitije koristimo ime roda Spondylus.
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asinthepast constitutes a favorable marine habitat
for the mollusk Spondylus gaederopus (Borrello
& Micheli 2011; Kuko¢ 2013; Micheli 2014). The
finds from Zukovica Cave are therefore of particular
importance since they attest to an early use of
Spondylus shell ornaments during the transition
from Late Mesolithic hunting and gathering to Early
Neolithic food production.

Living in the deep sea

The shells of the Spondylus genus of marine
bivalve mollusks are easily recognizable by their
shape, the lively color of the left or upper valve,
which can vary from red to purple, and the presence
of thorns, which act as defense instruments. There
are many species of Spondylus in the warm seas
of the world (Lamprell 1987; Finet & Lamprell
2008). In the Mediterranean the most common
varieties are S. gusonii and S. gaederopus, but only
for the latter is there evidence of exploitation since
prehistoric times. S. gaederopus lives in the littoral
and submerged zone with rocky bottoms cemented
to the substrate with its right or lower valve, alone or
in colonies at a variable depth between 2 and 30 m.
The fixing system to a substrate and the available
living space determine the morphology of valves
during their development, producing a high degree
of variability among specimens living close to each
other in the same bed (Parenzan 1974: 117-118).
On the eastern Adriatic coast, S. gaederopus has
its habitat starting from Trieste, along the Istrian
peninsula and down through Dalmatia. The mollusk
is edible, and the taste of its meat recalls that of
oysters, making it an object of fishing in some areas
of the Mediterranean. S. gaederopus is generally
associated with oysters with which it shares some
characteristics, although in reality it is closer to
scallops.

The manufacturing processes involved in shell
ornament production generally remove any natural
features that may allow for species determination,
suchasvalvemorphology,coloration,ornamentation,
abductor muscle trace, and hinge. For this reason,
definitive taxonomic determination of the mollusks
from which adornment objects have been taken is
not always possible.? Furthermore, in the case of
small-sized objects such as necklace beads, blanks
can be obtained from limited portions of shells
already partially modified intentionally by human

2 For this reason, we prefer to do not use the binomial
name Spondylus gaederopus when referring to prehistoric
ornaments made of the valves of this mollusk and more
generally apply only the genus name Spondylus.



Perle napravljene od skoljke: konteksti
nalaza i morfoloska obiljezja

U iskopavanjima provedenim 2013. i 2014.
godine u $pilji Zukovici prikupljeno je trinaest perli
napravljenih od $koljke (slika 5.1). One ¢ine malu,
ali vrlo zanimljivu skupinu medu nizom ukrasnih
predmeta koji ukljucuju mnogobrojne probusene
puzeve kucice (vidjeti 4. poglavlje i Forenbaher et
al. 2020). Jedna perla pronadena je u stratigrafskoj
jedinici pripisanoj mezolitickoj fazi 5, deset
primjeraka prikupljeno je iz razli¢itih slojeva faze 4
pripisane prijelazu iz mezolitika u rani neolitik, jos
jedan primjerak prikupljen je iz sloja neoliticke faze
1 (kasni neolitik) dok je posljednji iz nepouzdanog
konteksta (tablica 5.1). Perle su bile koncentrirane
oko i iznad kontakta izmedu faza 4 i 5, gdje ih je
prikuplijeno osam iz stratigrafskih jedinica 25,
111,112 i 113, dok se ostale pojavljuju u mladim
kontekstima faze 4 (u stratigrafskim jedinicama
109 i 110). Samo jedan primjerak pronaden je u
stratigrafskoj jedinici 10 faze 1c pripisane kasnom
neolitiku. Buduéi da sve perle, ukljucujuéi i onu iz
nesigurnog konteksta, imaju slicna obiljezjaiizgled,
moguce je da je primjerak iz faze 1c stariji element
koji je slu¢ajno zavrSio u mladem neolitickom
kontekstu.

Perle od $koljaka iz $pilje Zukovice razli¢itih
su oblika i veli¢ina (slike 5.2 i 5.5, tablica 5.1). To
znaci da su komadi sirovine uzeti od razlicitih
dijelova Skoljaka i moze biti indikativho za
koristenje ljusStura S. gaederopusa, za razliku od
primjerice Acanthocardia/Cardium od Cijih se
ljustura ujednacene debljine obi¢no mogu napraviti
diskoidna zrna priblizno pravokutnog presjeka
(cf. Perles & Pion 2020). Osim toga, Cini se da
prisutnost zona prirasta karakteristicnih za ljusture
S. gaederopusa koje su vidljive na nekim od debljih
bacvastih zrna (primjerice, ZU 13, slike 5.1.13 i
5.5) potvrduje koristenje Skoljke kopita za izradu
nakita iz $pilje Zukovice.> Napokon, prisutnost
S. gaederopusa u malakoloSkom skupu nalaza
morskih skoljaka (tablica 5.2) svjedoCi da su ti
mekusci bili dobro poznati ljudima koji su boravili
u Spilji i koristili ponajprije njihovo meso, a potom
i ljuSture koje su mogli upotrijebiti kao sirovinu.
LjuSture S. gaederopusa odlican su materijal za
izradu predmeta. Nazalost, u $pilji Zukovici zasad
nema tragova proizvodnje nakita od Spondylusa.

3 Identifikacija se temelji na makroskopskom promatranju
vidljivih obiljezja analiziranih predmeta. Takoder proistice
iz usporedbi s drugim nalazi$tima i iz iskustva stecenog
tijekom vremena provedenog u ispitivanju serija nakitnih
predmeta od ljustura S. gaederopusa koji su jasno zadrzali
neke od prirodnih znacajki korisnih za prepoznavanje vrste.

action or transformed naturally during the beaching
process, making identification more difficult. A
peculiar trait of S. gaederopus shells which can also
help in the characterization of manufactured beads
is the particular development of their growth lines.

Manufactured shell beads: context of
finds and morphological characteristics

Excavations conducted between 2013 and
2014 at Zukovica Cave recovered 13 manufactured
shell beads (Figure 5.1) which constitute a small
but very interesting group, completing the series
of ornaments that includes numerous perforated
gastropods shells (see Chapter 4 and Forenbaher et
al.2020). One shellbead was found in a stratigraphic
unitofPhase5(Late Mesolithic),tenspecimenswere
recovered from diverse layers of Phase 4 attributed
to the transition between the Mesolithic and the
Early Neolithic, another specimen was collectedina
layer of Phase 1 (Late Neolithic), finally, the last one
has no certain attribution (Table 5.1). The beads
were concentrated around and above the contact
between Phases 4 and 5, where eight of them were
mainly recovered from Stratigraphic Units 25, 111,
112 and 113, while others appear in more recent
Phase 4 levels (Stratigraphic Units 109 and 110). A
single specimen was found in Stratigraphic Unit 10
of Phase 1c attributed to the Late Neolithic. Since
all beads, including the one from the uncertain
context, have similar characteristics and aspects, it
is also possible that the Phase 1c specimen is an
older element that incidentally ended up in a more
recent Neolithic context.

The shell beads of Zukovica Cave are
morphologically variable and differ in size and
shape (Figures 5.2 and 5.5, Table 5.1). This means
that starting blanks were obtained from different
parts of the shell. This in turn may be indicative
of the use of S. gaederopus valves and not those,
for example, of Acanthocardia/Cardium, whose
shells are more uniformly thick and usually yield
disc-shaped beads with a sub-rectangular profile
(cf. Perlés & Pion 2020). In addition, the presence
of growth lines characteristic of S. gaederopus
valves and visible on some thicker barrel-shaped
beads (e.g. ZU 13, Figures 5.1.13 and 5.5) seems
to confirm the use of thorny oyster shells in the
production of the ornaments from Zukovica
Cave.® Lastly, the incidence of S. gaederopus in the

3 The identification is based on the macroscopic observation
of visible characteristics of the objects analyzed. It is also
derived from comparisons with other sites and the experience
acquired over time in examining series of ornaments taken
from S. gaederopus shells still clearly bearing some natural
characteristics useful for the recognition of the species.
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Slika 5.1. Perle od ljusture Spondylusa iz $pilje Zukovice (fotografije D. Radié, graficka obrada R. Micheli).

Figure 5.1. Spondylus shell beads of Zukovica Cave (photos D. Radié, graphic elaboration by R. Micheli).
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Tablica 5.1. Stratigrafski podaci i dimenzije perli od Spondylusa iz Spilje Zukovice

Table 5.1. Stratigraphic and dimensional data of Spondylus shell beads from Zukovica Cave
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Nijedna od perli nije savrSeno okrugla, a kod
nekih os ne prolazi tocno srediStem rupice. To
sugerira da su zaokruzivane jedna po jedna, a
ne u nizovima, kalibriranjem viSe zrna nanizanih
zajedno u obliku stupi¢a. Medu perlama ima
zrna diskoidnih i bac¢vastih profila. Promjeri im se
kre¢u od 8 do 13,2 mm, dok su im duzine izmedu
3-4 i 10,3 mm (tablica 5.1; slika 5.2). Perforacija
je obi¢no bipolarna (busena s obje strane) kod
debljih bacvastih zrna s bikoni¢nim i/ili ljevkastim
rupicama, dok je unipolarna (busena s jedne strane)
kod tanjih diskoidnih primjeraka s koni¢nim ili
prostim rupicama. Prisutnost tragova epibionata
(morskih predatora i spuzvi) na perlama ocita je
samo na jednom primjerku (ZU 08, slika 5.1.8). To
moze znaciti da su za sirovinu uglavnhom uzimane
svjeze ljusture, a ne ljuSture sa Zala.

Iskoristavanje skoljke Spondylus
gaederopus u Zukovici: konzumiranje
hrane ili proizvodnja nakita?

Skup malakoloskih nalaza iz Zukovice vrlo
je bogat, Sto je nesumnjivo posljedica Cinjenice
da se $pilja nalazi blizu mora i kamenite obale.
Hrana iz mora ocito je bila vazan dio prehrane
prapovijesnih stanovnika $pilje (tablica 5.2). Medu
morskim skoljkama, od kojih su skoro sve jestive,
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Slika 5.2. Odnosi dimenzija i indeksi
quz“ina perli od Spondylusa iz Spilje
Zukovice.
NG EoTiteRt Figure 5.2. Dimensional ratios and
Bleagasd length indexes of Spondylus shell
@ Phaseic beads of Zukovica Cave.
@ Phase 4
() Phase 5
11 12 13 14
Length (mm)

malacological collection of marine bivalves (Table
5.2) implies that this mollusk was well known
by people who inhabited the cave and that it was
probably sought firstly for its meat, and secondly for
its useful shells. Spondylus gaederopus valves were
an excellent material from which to obtain artifacts.
Unfortunately, the production of Spondylus shell
ornaments on-site is currently not attested at
Zukovica Cave.

Shell beads are never fully circular and some
have an axis not perfectly centered through the
perforation; this evidence suggests that the
rounding of shell beads was carried out piece by
piece and not with a serial process of calibrating
multiple beads strung together as a columnar
unit. Zukovica beads include both disc- and barrel-
shaped profiles. Their diameter ranges from 8 to
13.2 mm while their length extends between 3-4 to
10.3 mm (Table 5.1, Figure 5.2). The perforation is
generally bipolar (from both ends) in thicker barrel-
shaped beads with double cone- and/or funnel-
shaped holes, while it is unipolar (from one end) in
thinner disc-shaped specimens with conical and/
or plain holes. The presence of traces of epibiont
organisms (marine predators and sponges) on
the shell beads is clear only on a single specimen
(ZU 08, Figure 5.1.8). This could mean that blanks
were mainly obtained from fresh valves instead of
beached ones.
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uCestalost ljustura S. gaederopusa je velika i
prema ukupnoj tezini ostataka zaostaje samo za
dagnjama (Mytillus sp.), no prema broju ostataka
ljlustura manje je znacajna u odnosu na druge
vrste. |1z raspolozZivih podataka moze se zakljuciti
da je ucestalost morskih skoljaka narocito visoka
u slojevima faza 4 i 5, opada u fazi 3 i znatno se
smanjuje umladim slojevima stratigrafskog slijeda.
Taj trend potvrduje vaznost iskoriStavanja morskih
izvora hrane u kontekstu strategije prezivljavanja
karakteristicne za posljednje lovce-sakupljace.

Stratigrafska distribucija cijelih ili razlomljenih
neobradenih ljustura S. gaederopusa pokazatelj
je njegovog iskoriStavanja. LjuSture su naSiroko
razasute kroz razliCite kontekste, od najranijih
mezolitickih do kasnoneolitickih slojeva (tablica
5.3). Vecina nalaza prikupljena je iz stratigrafskih
jedinica na dodiru faza 4 i 5 koje su takoder
sadrzavale vecinu perli, kao i koncentraciju ljudskih
kosturnih ostataka (slika 5.3). Najveca koli¢ina
neobradenih ljustura S. gaederopusa prikupljena je
iz najmladeg mezolitickog konteksta, stratigrafske
jedinice 113, no dobro su zastupljene u skoro svim
mezolitickim slojevima. Druga zamjetna skupina
neobradenih ljustura S. gaederopusa je u slojevima
na dodiru izmedu faza 3 i 4, s koncentracijom u
stratigrafskoj jedinici 19. Stratigrafski raspored
neobradenih ljustura S. gaederopusa uglavnom se
podudara s rasporedom perli od Skoljke.

Neobradene ljuSture S. gaederopusa podijeljene
su u tri glavne klase na temelju stanja ocuvanosti:
cijele ili cjelovite ljusture, ulomci od preko 60%
sacuvane ljusture i mali ulomci ljusture (manje od
60%) (tablica 5.3). Buducida je vecinaljustura samo
djelomicesacuvana,potrebnojeustanovitiminimalni
broj individua (MNI) skoljaka S. gaederopusa kako
bi se utvrdio prvobitni broj individua pojedinih vrsta
donesenih u $pilju, s ciljem stjecanja jasne slike o
ucestalosti kopita u gospodarstvu prapovijesnih
ljudskih skupina koje su boravile u $pilji. Bitno
je ukljuciti niz odabranih elemenata koji se ne
ponavljaju (NRE) za procjenu MNI (Sommerville et
al. 2017: 224-225) temeljenu na stupnju o¢uvanja
ljusture S. gaederopusa ukljucujuéi cjelovite ljusture
i ulomke ljustura s bravom vec¢e od 60%. S obzirom
daje S. gaederopus mekusac s dvije ljusture, da bi se
dobio ispravan MNI treba uzeti u obzir sve ljusture
uvrstene medu NRE, uz pretpostavku podjednakog
broja desnih i lijevih ljustura. U usporedbi s
opcenitom ucestaloSéu ostataka prema tezini, iz
podataka proizlazi razmjerno mali MNI koji se moze
malo povecati ukljuCivanjem pojedinacnih desnih
ljustura.

Tragovi koje na ljusturama ostavljaju epibionti,
kao i zagladivanje vanjskih povrsina ljustura, mogu
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Spondylus gaederopus exploitation at
Zukovica Cave: food consumption or
ornament production?

The malacological assemblage collected from
Zukovica Cave is very rich, the undoubted result of
the fact that the cave was close to the sea and the
rocky coast. Marineresources evidently constituted
an important food component for the inhabitants
of the cave during prehistory (Table 5.2). Among
the marine bivalve mollusks, almost all edible,
the incidence of the S. gaederopus shells is high
and second only to that of mussels (Mytilus sp.)
considering the total weight of the remains, while
it is less significant with respect to other species
when considering the number of shells remains.
From the data available it can be deduced that the
incidence of marine bivalve mollusks is particularly
high in the levels of Phases 4 and 5, decreasing in
Phase 3, and is considerably reduced in the more
recent levels of the stratigraphy. This trend confirms
the importance of the exploitation of marine
resources in the context of a subsistence strategy
characteristic of the last foragers.

The stratigraphic distribution of complete or
fragmented unworked S. gaederopus shells is an
indicatorofitsexploitation; they arewidely scattered
through different contexts at the cave, from the
earliest Mesolithictothe Late Neolithiclayers (Table
5.3). Most finds were recovered from stratigraphic
units at the contact between Phase 4 and Phase 5
that also contained most of the beads and where
human skeletal remains were concentrated (Figure
5.3). Thelargest quantity of unworked S. gaederopus
shells was recovered from the latest Mesolithic
context (Stratigraphic Unit 113), although they are
well attested in almost all the Mesolithic layers.
Another cluster of unworked S. gaederopus shells is
observed in the contact levels between Phase 3 and
Phase 4 with a cluster of incidence in Stratigraphic
Unit 19. The distribution of unworked S. gaederopus
shells in the stratigraphy also corresponds to the
main distribution of shell beads.

Unworked S. gaederopus shells were divided
into three main classes based on their state of
preservation:wholeorcompletevalves,fragmentary
pieces preserved for over 60% of the shell, and
small fragments less than 60% of the shell (Table
5.3). Because most of the valves are preserved
only partially, it is necessary to establish a Minimal
Number of Individuals (MNI) of the S. gaederopus
shells which aims to capture the initial number of
individuals per species brought into the cave and to
outline a clear picture of the role of thorny oystersin
theeconomyofthegroupsoccupyingthecaveduring
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Figure 5.3. Comparison between the incidence of Spondylus gaederopus shell remains
(weight in grams) and the distribution of Spondylus shell beads.
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biti pokazatelji sakupljanja Skoljaka duz obale po
zalima. Vadenje mekuSaca za prehranu zahtijeva
primjerke u dobrom stanju koji su zatvoreni i moraju
se silom otkinuti od podloge za koju su pricvrséeni.
Na otprilike 30% ostataka S. gaederopusa
ima tragova epibionata, dok je jasno prirodno
zagladivanje prisutno samo na jednom primjerku
(tablica 5.3). Prema tome, oko trec¢ine ostataka
su ljusture sa Zala. U ostatku skupa nalaza nema
jasnih tragova na ljusturama, Sto svjedoci o vadenju
zivih mekusaca za prehranu. Sude¢i po malom
MNI, uCestalost iskoriStavanja S. gaederopusa ipak
nije bila intenzivna. Uz to ne smijemo zaboraviti da
pribavljanje S. gaederopusa nije lako, Sto je moglo
predstavljatiograni¢avajuéic¢imbenikzadostupnost
mekusaca i uCestalost prikupljenih primjeraka.

Cjelovitim i razlomljenim ljuSturama S.
gaederopusaiz Spilje Cesto nedostajeruburazlicitim
postocima. Cini se da to nije slu¢ajno, a moze biti
posljedicaodredenih aktivnosti: 1) ljusture mekusca
otvorene su nakon S$to je mekusac izvaden, kada je
rub ljusture odlomljen da bi se moglo se do¢i do
mesa; 2) rubni dio ljustura je namjerno reduciran ili
uklanjan kako bi se dobili komadi sirovine pogodni
za izradu artefakata, posebice nakita; 3) nakon
Sto je mekusac uginuo, kotrljanje ljusture po dnu
moglo je ostetiti njezin rub (tablica 5.3). Buduci da
na nalazistu nema ostataka proizvodnje nakita od
Skoljke, podatke o odlomljenim rubovima mozemo
tumaciti kao posljedicu namjernog otvaranja
ljustura zbog konzumiranja S. gaederopusa na
samom nalazistu.

Roniti ili ne roniti: neke spoznaje o
pribavljanju mekusaca

Konzumiranje S. gaederopusa podrazumijeva
vadenje zivih mekuSaca i postojanje uobicajenih
postupaka Skoljkarenja utemeljenih na specificnom
lokalnom morskom stanistu. Za razliku od drugih
jestivih morskih Skoljkasa koji Zive u plicaku i
mogu se lako sakupljati duz stjenovite obale ili na
pjeskovitom dnu Zala, S. gaederopus obi¢no Zivi
u vecéoj dubini sam ili u kolonijama i pricvrséen je
desnom ljusturom za ¢vrstu podlogu od krupnog
kamenja ili Zive stijene. Skoljkari koji rone i vade
kopita stoga moraju biti vjesti kako bi dosegli S.
gaederopus, odlomili neosteéenog mekusca od
podloge i izvadili ga kao hranu za konzumiranje.
Otpad od te aktivnosti mozZe biti koristen kao izvor
sirovine za izradu predmeta od Skoljke koja se
takoder moze pribaviti prikupljanjem ljustura sa
Zala duz obale.

prehistory. It is essential to include a select range
of Non-Repetitive Elements (NREs) to estimate the
MNI (Sommerville et al. 2017: 224-225) based on
the degree of shell preservation, including complete
valves and fragments more than 60% of the shells
with the hinge. Since S. gaederopus is a bivalve
mollusk, to have a correct MNI it is appropriate to
consider the collection of selected shells of NREs
assuming a similar number of right and left valves.
The data reveals a relatively low MNI, which could
be slightly increased by including single right valves
as well, in comparison with the general incidence by
weight of the remains.

The traces left on valves by epibiont organisms
and the smoothing of outer shell surfaces can
be indicators of a collection from beached shell
deposits along the coast. Harvesting mollusks
for food consumption on the other hand requires
specimens that are in good condition, kept closed
and must be forcibly detached from the substrate
to which they are cemented. In this regard, about
30% of the S. gaederopus remains show traces of
epibiont organisms, while naturally clear smoothing
of the external surface is attested only on a single
specimen (Table 5.3). Thus, about a third of the
remains are beached shells; the other part of the
collection has no evident marks on the valves, and
this suggestsaharvesting of livingmollusks forfood
consumption. Given the low MNI, the incidence of S.
gaederopus exploitation was, however, not intense.
Furthermore, we must not forget that the difficulty
of harvesting the S. gaederopus may have limited
the availability of mollusks and their frequency
among harvested specimens.

Complete and fragmented S. gaederopus shells
found in the cave often have the edge missing to
varying extents; this fact does not seem random
and may have resulted from certain activities: 1)
the mollusk’s valves were opened after harvesting,
breaking the edge to facilitate meat extraction;
2) the margin of the valves was reduced or
eliminated intentionally in order to start producing
blanks suitable for the production of the artifacts,
ornamentsin particular; 3) following the death of the
mollusk, any rolling of the shell on the seabed could
have damagedthe shelledge (Table 5.3). Since there
are no remains of shell ornament manufacturing at
the site, we can interpret the edge-missing evidence
as aresult of anintentional opening of the shells for
food consumption of S. gaederopus at the site.
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Meso S. gaederopusa okusom podsjec¢a na
meso kamenice, zbog ¢ega je vade Skoljkari u nekim
dijelovima Sredozemlja: na Spanjolskim otocima, u
juznoj ltaliji, na egejskim otocima i u Dalmaciji. Kao i
drugdje u Dalmaciji, na otoku Korculi S. gaederopus
smatra se delikatesom. Lokalni zitelji vade ga
u sklopu rekreativnih aktivnosti, nesustavno i
bez nekih odredenih metoda S$koljkarenja te
bez posebne ronilacke opreme (Radi¢, osobno
priopc¢enje 2022). Ako navedene opaske vrijede i za
ostatak Dalmacije, Skoljkarenje S. gaederopusa u
spomenutoj regiji povremene je prirode. Bez obzira
nato, opisano Skoljkarenje vjerojatno se nerazlikuje
mnogo od Skoljkarenja kakvo se moglo provoditi u
proslosti, od prapovijesnih vremena.

Zbog obiljezja prirodnog morskog stanista
S. gaederopusa, ronjenje je jedini moguci nacin
pribavljanja tog mekusaca s morskog dna za
prehranu. Budu¢idanemaopc¢ih podatakaovadenju
S. gaederopusauzisto¢nu obalu Jadrana, moze nam
biti od koristi ono Sto je poznato iz drugih krajeva
svijeta u kojima se sustavno Skoljkarilo u proslosti
ili sve do danas. Rasprava o tome kako ronioci bez
ronilacke opreme mogu vaditi morske izvore hrane
iz dubine te koji su glavni problemi takve ronilacke
aktivnosti pruza zanimljive informacije koje
doprinose razumijevanju iskoriStavanja morskih
Skoljkasa u $pilji Zukovici i drugim dalmatinskim
nalazistima.

Kao prvi primjer valja spomenuti dobro poznati
slucaj pribavljanja hrane iz mora, ukljucujuéi skoljke
i jestive morske trave, Cime se bave Zene ronioci
u Koreji zvane haenyo (morske Zene), a u Japanu
ama ili amason (morske osobe). Te aktivnosti koje
cijeli zivot obavljaju Zene ronioci bez ronilacke
opreme, uzdrzavajuéi svoje obitelji svakodnevnim
sakupljanjem po morskom dnu, imaju dugu
tradiciju. Ama ronioci rade na dva nacina, u novije
vrijeme koriste¢i samo zastitne naocale ili masku
za ronjenje. U jednom od njih, zvanom cachido
(ronilac bez pomoc¢nika), Zzena ronilac radi sama,
zaranjajuéi s male splavi na povrsini do dubine od
4-6 metara. Svaki zaron traje oko 30 sekundi, od
Cega se polovica vremena provodi u sakupljanju
na dnu. U drugom nacinu, zvanom funado (ronilac
s pomocénikom), Zena ronilac ima pomocnika u
¢amcu (obi¢no, svojeg muza) i koristi pomagala
koja ubrzavaju zaronjavanje i izronjavanje. Nosi
uteg tezak 13-15 kg koji je vuce prema dnu, a na
kraju zarona pomo¢nik je konopcem izvlaci na
povrsinu. Tapomagala smanjuju potrebu zakisikom
i ubrzavaju zaronjavanje i izronjavanje. Takav nacin
rada omoguéuje Zeni roniocu da dosegne vece
dubine u rasponu izmedu 18 i 25 metara i daje joj
vise vremena, u prosjeku tridesetak sekundi, za
prikupljanje hrane iz mora. Ama ronioci mogu drzati
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To dive or not to dive: some insights on
mollusk procurement

The consumption of S. gaederopus meat implies
the fishing of live mollusks and the existence of
harvesting practices specific to the particular local
marine habitat. Unlike other edible marine bivalves,
mollusks which live at shallower depths and can
be easily collected along the rocky coast or on the
sandy bottom of the beaches, S. gaederopus usu-
ally lives at deeper depths and is cemented by its
right valve alone or in colonies to a solid substrate
of isolated boulders or rocky outcrops. The fishers
who dive to harvest thorny oysters must conse-
quently be skilled to reach the S. gaederopus beds
and detach intact mollusks from the substrate there
for food consumption. The remains of such activity
could be used as a raw material to produce shell ar-
tifacts (which could also be obtained from beached
shells collected along the coast).

The taste of the S. gaederopus meat resembles
that of oysters and this has made it the object of
fishing in some areas of the Mediterranean: the
Spanish islands, southern Italy, the Aegean islands,
and also Dalmatia. On the island of Korcula, as else-
where in Dalmatia, S. gaederopus is regarded as a
delicacy. It is harvested by locals as a recreational
activity, but not systematically nor with any par-
ticular fishing methods or scuba-diving equipment
(Radi¢ pers. com. 2022). If these observations are
also valid for other areas of Dalmatia, it follows that
S. gaederopus fishing in this region was of an oc-
casional nature. Nevertheless, the actual harvesting
does not seem to differ much from how it could be
practiced in the past since prehistoric times.

The natural marine habitat of S. gaederopus
makes diving the only possible method of
acquiring these mollusks from their beds as food
resources. Consequently, since general data about
S. gaederopus fishing are lacking from the eastern
Adriatic coast, it is useful to consider other places
in the world where traditional marine resource
harvesting has occurred more systematically in the
past or continues today. Knowing how divers reach
considerable depths to collect marine resources
without scuba gear and what problems they
confront helps us betterunderstand the exploitation
of marine bivalve mollusks at Zukovica Cave and
other sites in Dalmatia.

As a first example, we can mention the well-
known cases of marine resource harvesting,
including shellfish and edible seaweeds, by the
diving women of Korea called haenyo (sea women)
and those of Japan called ama or amasan (sea
person). These are long-standing traditions, lifelong



dah do dvije minute. Za topla vremena, ronioci
obicno rade Cetiri sata dnevno. Vrijeme koje osoba
mozZe provesti u vodi odredeno je gubitkom tjelesne
topline, Sto je glavni ogranicavajuci ¢imbenik koji
ljeti i zimi utjece na trajanje ronjenja u moru (Hong &
Rahn 1967; Schagatay 2014).

Drugi primjer je iz tropskih i suptropskih
krajeva Juzne i Srednje Amerike. Poznato je da je
starosjedilacko stanovnistvo u pretkolumbovskom
razdoblju naveliko koristilo razlicite vrste
mekusaca koji su sakupljani u tamosnjim bogatim
vodama. Prnjavice, kamenice, dagnje, priljepci
i drugi mekusci doprinosili su prehrani obalnih
zajednica ili sluzili kao sirovina za razliCite tipove
izradevina. Posebno seistiCe ronjenje za skoljkama
bisernicama. Najvazniji rodovi Skoljaka koji su se
na taj nacin iskoristavali bili su Pinctada te potom
Pteria, rasprostranjeni duz pacifickih i atlantskih
(karipskih) obalnih voda slicno kao Spondilide.
Skoljke bisernice Zive na stijenama u plitkom
priobalnom moru i lakse ih je vaditi od Spondylusa.
Pinctada mazatlanica i Pteria sterna zive u Tihom
oceanu, dok je Pinctada imbricata rasprostranjena
u Karipskom moru. U ranom 16. stoljecu, karipski
biserari obi¢no su ronili do dubine od oko 9 metara,
a nakon iscrpljivanja stanista Skoljaka bisernica,
zaronjavali su do 18 metara. Krajem dvadesetih
godina 16. stolje¢a, novim zakonima ograniceno je
ronjenje za biserima samo na robove starosjedioce
i Afrikance koji su smjeli roniti Cetiri sata dnevno do
9 metara ili tri sata dnevno do 14 metara. Ti zakoni
svjedoCe da je ucestalo svakodnevno viSesatno
ronjenje do spomenutih dubina iscrpljivalo ljudski
organizam. U proSlom stolje¢u, karipski biserari
radili su obicno na manjim dubinama. Za razliku
od njih, panamski biserari ronili su nesto dublje, do
izmedu 1822 metra, no u novije vrijeme smanjili su
dubine vadenja (Donkin 1998:320-321; Carter 2022:
430-431). Prema tome, ronioci mogu vaditi bisere iz
voda dubokih od 3-5 do 25 metara. Ronjenje do 5
metara ne zahtijeva narocitu vjestinu, dok ronjenje
do dubine od 15 metara ili dublje iziskuje odredena
znanja, dobre fizicke sposobnosti i iskustvo kako bi
se izbjegli ili ogranicili zdravstveni rizici.

Za na$ slucaj nesumnjivo je najzanimljivija
suvremena praksa pribavljanja  Spondylusa
na pacifickoj obali Ekvadora. Etnografski i
povijesni podaci o suvremenim Skoljkarima za
turistiCku industriju upucuju na to da se ona
razvila osamdesetih godina 20. stoljeca oko
pretkolumbovskog arheoloskog nalazista Salango
na jugu pokrajine Manabi (Bauer 2007; Bauer
& Lunniss 2010). IskoriStavanje morskih izvora
u Salangou odavna je bilo vazno za slobodne i
profesionalne ronioce, no istrazivanja arheoloskog
nalazista istakla su ulogu Spondylusa u proslosti,

occupations, in which women dive daily without
scuba gear to forage on the sea bottom and so
support their families. Two diving systems, using
goggles or face masks only in recent times, are
practiced by ama divers. In one, called cachido
(unassisted diver), the woman diver operates alone
from a small float at the surface to an average depth
of 4-6 m and each dive lasts about 30 seconds, of
which half the time is spent harvesting the bottom.
In the other method, called funado (assisted
diver), the diving woman has a helper in a boat,
usually her husband, and uses aids that speed her
descent and ascent from the bottom. She carries
a counterweight (of about 13-15 kg) to pull her to
the bottom, and at the end of her dive the helper
pulls her up with a rope. These aids minimize her
need for oxygen and accelerate her rate of descent
and ascent. This system enables the diver to go to
greater depths of between 18 and 25 m and having
more time, averaging 30 seconds, to collect marine
resources. Ama divers can hold their breath for up
to two minutes. In warm weather, divers usually
work four hours a day; however, the time that a
person can spend in the water is determined by the
loss of body heat which is a critical factor affecting
the duration of sea dives in both summer and winter
(Hong & Rahn 1967; Schagatay 2014).

Moving to the Neotropics and another case,
it is well known that in the pre-Columbian period
Indigenous peoples made extensive use of various
species of mollusks harvested from the rich
waters off the tropical and subtropical coasts of
Mesoamerica and northern South America. Clams,
mussels, oysters, limpets, and other mollusks
contributed to the diet of coastal communities
or served as raw materials for various types of
artifacts. In particular, the case of pearl oysterdiving
is remarkable. The principal pearl-producing genus
exploited was Pinctada, followed by Pteria, which is
found along both Pacific and the Atlantic Caribbean
seaboards in waters similar to those of Spondylids.
Pearl oysters occupy rocky outcrops in shallow,
inshore water, and are less difficult to harvest than
Spondylus. Pinctada mazatlanica and Pteria sterna
live in the Pacific area, while Pinctada imbricata is
widespread in Caribbean. In the latter, local pearl
divers normally dived to depths of approximately 9
m in the early 16" century, and after the depletion of
the pearl oyster beds descended as far as 18 m. By
the late 1520s, new laws restricted pearl diving to
only enslaved Indigenous people and Africans, who
were allowed to dive to 9 m for four hours a day or
to 14 m for three hours. These laws indicate that
diving to these depths repeatedly for many hours
daily taxed the human body. In the last century
pearl divers of the Caribbean operated generally
at shallower depths. In the past, Panamanian pearl
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dajuci veliku vaznost tom mekuscu i smjestajuci
ga u srediste lokalnog gospodarstva. Suvremeno
koristenje  Spondylusa usredotoceno je na
pribavljanje za zanatsku proizvodnju nakita, prodaju
ljustura i konzumaciju jer je meso Spondylusa na
visokoj cijeni kao lokalna poslastica koja se nudi u
restoranima regionalne kuhinje.

Morske Skoljke iz roda Spondylus naveliko su
koristili domorodacki stanovnici Juzne Amerike u
pretkolumbovskom razdoblju, od druge polovice 4.
tisucljeéa pr. Kr. do 16. stolje¢a po Kristu i kasnije,
za izradu predmeta (uglavnom, nakita) te kao
vaznu robu za trgovinu i razmjenu velike vjerske i
ceremonijalne vrijednosti. U proslosti se u Americi
koristilo dvije vrste Skoljaka iz roda Spondylus:
S. princeps (preimenovana u S. crassisquama) i
S. calcifer (preimenovana u S. limbatus). Njihovo
zajednicko podrucje rasprostranjenosti je od
pacificke obalejuzneKalifornijedojuznog Ekvadora,
gdje predstavljaju izvor sirovine za izradevine kao
i robu za razmjenu (Paulsen 1974; Blower 1996;
Donkin 1998:292-299; Bauer 2007; Bauer & Lunniss
2010; Carter 2011; 2022). Vezano uz iskoristavanje
Spondylusa u pretkolumbovskom razdoblju, vrlo
zanimljivo je da poznajemo razliCite prizore na
lonéariji, metalnom nakitu (uglavnom, nausnicama),
tkaninama i zidnim ukrasima koji prikazuju ronioce
vezane konopcima koji zaranjaju iz ¢amaca ili
splavi i vade Spondylus iz dubokog mora (Blower
1996: 47-48, slike 19-24). Spomenuta grada
dokazuje veliku ideolosku vaznost prikupljanja
Spondylusa u simbolickom i mitoloSkom smislu
za pretkolumbovske narode koji su nastanjivali
udaljenamjestauunutrasnjosti,vrlo dalekood obale
uz koju su se nalazila staniSta Spondylusa. Slicno
sagledavanje ideoloSke vrijednosti Spondylusa u
proslosti mozda bi se moglo primijeniti na europski
slucaj s obzirom na Siroku rasprostranjenost nakita
od Spondylusa medu neolitickim skupinama koje
su nastanjivale podrucja vrlo daleko od Jadranskog
ili Egejskog mora i vjerojatno nisu imale izravnu
i tocnu predodzbu o moru, njegovom prostiranju
i proizvodima. Fascinacija koju je izazivao nakit
od Spondylusa mozda proizlazi iz ¢injenice da su
za mnoge skupine iz unutrasnjosti te izradevine
mogle steéi veliku vrijednost zbog svojeg udaljenog
izvora i rijetkosti. Povrh toga, drzalo se da nose
posebna simbolicna znaCenja vezana uz oblik i
boju. Njihovo daleko porijeklo i rijetkost, a narocito
njihov simbolicki naboj, mozda objasnjavaju zasto
su pripadnici populacija u unutrasnjosti smatrali
da predmeti napravljeni od morskih Skoljaka ne
pripadaju njihovom svakodnevnom svijetu te su ih
stoga visoko cijenili kao ukrasne elemente (Trubitt
2003: 262).
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harvesters dived a bit deeper to between 18 and 22
m, while recently their harvesting depths have been
reduced (Donkin 1998: 320-321; Carter 2022: 430-
431). Thus, pearl divers could harvest from waters
between 3-5 m to 25 m in depth. Diving to 5 m does
not need particular skill, while going deep to 15 m
or more requires specific knowledge, good physical
skills, and experience in order to limit health risks.

The most interesting case for our study
is undoubtedly that of the modern Spondylus
procurement practices on the Pacific coast of
Ecuador. Ethnohistorical data on the modern shell-
workers producingforthetouristindustry developed
since the 1980s around the pre-Columbian
archaeological site of Salango in southern Manabi
province are instructive (Bauer 2007; Bauer &
Lunniss 2010). Marine resources have long been
exploited by free-diving professionals in Salango,
but archaeological investigations at the site
highlighted the role of Spondylus in the past, giving
great importance to this mollusk and placing it at
the center of the local economy. Contemporary
Spondylus use is centered on procurement for the
artisanal production of ornaments, the selling of
shells, and consumption. Spondylus meatis a highly
valued local delicacy served at regional restaurants.

Marine bivalves of the genus Spondylus were
used extensively by South American Indigenous
peoples in the pre-Columbian period since the
second half of the 4™ millennium BC until the 16t
century AD and beyond to manufacture artifacts,
mainly ornaments, and as an important trade
and exchange commodity with high religious and
ceremonial value. Two species of Spondylus genus
were used in the past in the Americas: S. princeps
(renamed S. crassisquama) and S. calcifer (renamed
S. limbatus). They have a combined natural range
extending from the Pacific Coast of southern
California to southern Ecuador representing both
the raw material used to make artifacts and the
exchanged commodities (Paulsen 1974; Blower
1996; Donkin 1998: 292-299; Bauer 2007; Bauer
& Lunniss 2010; Carter 2011; 2022). What is very
interesting about the exploitation of Spondylus in
the pre-Columbian period is that what we know is
augmented by different representations on ceramic
vessels, metal ornaments (mainly ear-spools),
textiles and wall decorations that illustrate the deep
water harvesting of Spondylus mollusks by divers
attached by ropes to boats or rafts (Blower 1996:
47-48, Figs. 19-24). This evidence proves the great
ideological importance of Spondylus harvesting
from a symbolic and mythical point of view also for
pre-Columbian peoples who inhabited distantinland
places very far from the coasts where Spondylus
beds were located. An analogous appreciation of



Na jugu pokrajine Manabi Spondylus se vadi
tijekom cijele godine u razmjerno toplim obalnim
vodama, slobodnim ronjenjem koje ima dugu
tradiciju. Spondylus se opcéenito moze naéi duz
grebena i stijena na dubinama izmedu 4 i 20
metara. Ronioci koji su stekli iskustvo ronedéi
od djetinjstva ne koriste boce s komprimiranim
zrakom. Neki od njih, zadrzavaju¢i dah do dvije i
pol minute, mogu dosegnuti dubine do 20 metara.
Drugi koriste komprimirani zrak koji dolazi kroz cijev
iz kompresora preko regulatora. Obje vrste ronjenja
sukrajnje opasneifizicki zahtjevne (Bauer 2007: 41;
Bauer & Lunniss 2010: 86-87).

Ronioci su stolje¢ima procesljavali vode na
jugu pokrajine Manabi u potrazi za Spondylusom.
Mnogobrojne kamene izradevine ukljucujuci utege,
sidra i kamene ceki¢e nalik onima prikupljenim
tijekom arheoloskih istrazivanja nalazista Salango,
pronadene u istovremenim lezistima Spondylusa,
svjedoCe o dugoj povijesti vadenja Skoljaka iz
mora. Etnografski podaci podupiru tvrdnju da za
Skoljkare i zanatlije iz pokrajine Manabi ronjenje za
Spondylusom nije samo gospodarska djelatnost,
nego bitan simbol identiteta zajednice, jedna od
rijetkih ¢vrstih poveznica s pretkolumbovskom
prosloséu (Bauer 2007: 47-48). Mnogobrojni
arheoloski nalazi prikupljeni s dna juzne obale
pokrajine Manabi svjedoCe da je ronjenje zbog
vadenja Spondylusa bilo potpomognuto razli¢itim
vrstama kamenih utega. Za pretpostaviti je da
su oni ubrzavali zaron i izron te tako produzivali
vrijeme raspolozivo za sabiranje mekuSaca na
dosegnutim dubinama, kao Sto je to bio slucaj s
gore spomenutim ama roniocima.

Kakva grada, osim jednostavnog ispitivanja
malakoloskih ostataka, moze svjedocCiti o ovoj
specificnoj aktivnosti povezanoj sa strategijom
opstanka prapovijesnih skupina? Analiza ljudskih
ostataka, kada ih ima na raspolaganju, moze u
tom smislu pruziti zanimljive informacije. Indirektni
pokazatelj ronilackih aktivnosti pribavljanja hrane
iz mora je pojava egzostoze vanjskog uha, kostane
izrasline na zvukovodu, kod ljudi koji su za Zivota
dugo i duboko ronili, narocito u vodi hladnijoj od
19°C. Egzostoze se mogu pojaviti nakon jedne do tri
godine redovitog dodira s hladnom vodom, no Cini
se da za razvoj lezije treba 5-10 godina izlaganja
(Villotte et al. 2014: 84). Tragovi takvih ozljeda
prepoznati su u kostima pojedinaca ukljucenih u
redovite pomorske aktivnosti u pretkolumbovskoj
Panami (Smith-Guzman & Cooke 2019) i Ekvadoru
(Ubelaker et al. 2022), a uoceni su i u kosturnim
ostacima europskih mezolitickih i neolitickih ljudi
koji suvjerojatno bili ukljuceniu aktivnostipovezane
s iskoristavanjem izvora hrane iz mora i rijeka. U
tom smislu zanimljiv je slucaj kasnomezolitickih

the ideological value acquired by Spondylus in the
pastis perhaps also warranted in the European case
given the wide diffusion of Spondylus ornaments
among Neolithic groups who inhabited territories
very far from the Adriatic or Aegean coasts and who
probably did not have a direct and precise idea of
the sea, its extent or its products. The fascination
aroused by Spondylus ornaments perhaps stemmed
from the fact that, for many inland Neolithic groups,
these artifacts could acquire great value due to their
distant origin and rarity. They were also regarded
as carrying special symbolic meanings related to
their shape and color. Their distant origin, rarity, and
especially their symbolic charge would explain why
objects made from marine shells were perceived
by those inland populations as not belonging to
their everyday world and for this reason were highly
appreciated as adornment elements (Trubitt 2003:
262).

In southern Manabi, the local long-standing
tradition of free-diving to harvest Spondylus takes
place throughout the year in the relatively warm
waters off the coast. Spondylus can generally be
found along reefs and rocky outcrops where depths
range from 4 m to 20 m. The divers, experienced
in diving since their early teens, do not use tanks
of compressed oxygen. Some of them, holding their
breath for up to two and a half minutes, reach depths
of up to 20 m. Others use compressed oxygen
passed from the compressor through a hose that
is attached to a regulator. Both types of diving are
extremely dangerous and physically demanding
(Bauer 2007: 41; Bauer & Lunniss 2010: 86-87).

For centuries divers have surveyed the waters of
southern Manabi province in search of Spondylus.
Large numbers of stone artifacts found in
contemporary Spondylus beds, including stone net
weights, anchors, and hammer-stones like those
recovered during archaeological investigations
at the Salango site, attest to the long history of
such extraction from the sea. Ethnographic data
support the contention that Spondylus diving is not
solely an economic practice for divers and artisans
of the Manabi area, but is an essential symbol of
community identity representing one of the few
tangible connections to the pre-Columbian past
(Bauer 2007: 47-48). On the basis of the numerous
archaeological finds collected on the bottoms
of the southern Manabi coast, Spondylus fishing
involved the use of various types of stone weights
that, as in the case of the ama divers mentioned
above, we can hypothesize facilitated the rate of
descent and ascent of the diver to and from the
bottom, increasing the depths reached and the time
available for mollusk harvesting.
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nalazista na obali i u estuarijima Bretanje i juznog
Portugala gdje velike gomile ljustura Skoljkasa
potvrduju vaznost vodenih izvora hrane za
prezivljavanje lokalnih lovaca-sakupljaca. Pokazalo
su da viSe pojedinaca iz grobova na tim nalazistima
imanaznake egzostaze vanjskoguhakao posljedicu
dugotrajne izlozenosti hladnoj vodi za Zivota,
vjerojatno zbog nacina vadenja mekusaca, ribolova
ili lova na morske sisavce (Villotte et al. 2014: 80).

lako su iz faza 4 i 5 3pilje Zukovice prikupljeni
ostaci najmanje tri ljudske individue, zasad nisu
nadeni ostaci lubanja izuzev dva izolirana zuba
(vidjeti 3. poglavlje). Zbog toga se na temelju
ljudskih ostataka ne moze provijeriti jesu li se ljudi
koji su boravili u $pilji za kasnog mezolitika redovito
bavili ronjenjem u moru oko otoka Korcule s ciljem
iskoristavanja morskih izvora hrane koji su cinili
vazan sastavnidio mezoliticke prehrane, ukljucujuci
i S. gaederopus.

Nakit od skoljke Spondylus u jadranskoj
regiji i njenom susjedstvu

Jadranske i egejske obale smatraju se glavnim
podrucjima sakupljanja S. gaederopusai prostorima
iz kojih je nakit od Spondylusa raspac¢avan duboko
u unutrasnjost kontinenta. UnatoC tome, nalazista
s izradevinama od Spondylusa opcéenito su rijetka,
koncentriranausamo nekimdijelovima Grcke, Italije
i Hrvatske. Medu njima su nalazista s tragovima
proizvodnje nakita od skoljaka vrlo rijetka Cak i u
podrucjima s kamenitim dnom, prirodnim morskim
staniStem S. gaederopusa (Séfériadés 1995; 2009;
Miller 1997; Kuko¢ 2013; Windler 2018; 2019).

Nakit od ljustura Spondylusa sporadican je i
malobrojan u neolitickim nalaziStima na isto¢noj
obali Jadrana (slika 5.4, tablica 5.4).* Stoga bi perle
od $koljke iz $pilje Zukovice mogle predstavljati
najstariji pouzdano utvrdeni nakit od Spondylusa
na tom podrucju. Narukvica iz $pilje Kopacine na
otoku Bracu koja je pripisana epigravetijenskom
ili mezolitickom kontekstu i smatra se zasad
najstarijim nakitom od ljuSture Spondylusa na
hrvatskoj obali (Kuko¢ 2013: 161) zahtijeva cvrsce
kronolosko odredenje.5

4 U ovom radu razmatra se samo osobni nakit. Znamo za barem
dva druga predmeta svakodnevne namjene od ljusture Spondylusa
s isto¢ne obale Jadrana: plosnatu izradevinu interpretiranu
kao spatulu iz horizonta impreso lon¢arije u Pokrovniku
(Horvat & Vujevi¢ 2017: 50, T. 4.11) i sjekiricu iz danilskog
naselja Benkovac-Barice (Vujevi¢ & Horvat 2012: 38, T 6.1).

5 Arheoloske naslage $pilje Kopac¢ine mogu se podijeliti na tri
velike jedinice. Pocevsi od gornje, odnosno najmlade, to su
bronc¢ano doba, mezolitik i kasni gornji paleolitik (Kliski¢
2007; 2008), no zbog nemogucnosti razdvajanja slojeva ocito
je tesko razlikovati jedinice kasnog gornjeg paleolitika od
onih mezolitickih (Vukosavljevi¢ et al. 2011: 11, 41).
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What evidence indicates this activity was
connectedtothe subsistence strategy of prehistoric
groups other than the simple examination of
malacological remains? The study of human
remains, when available, can provide interesting
information in this regard. As it happens, indirect
evidence of such diving practices may be found in
the appearance of external auditory exostoses, a
bony growth within the external auditory meatus,
in human skeletons of individuals whose lives
involved prolonged deep dives in cold waters with
temperatures below 19°C. Exostoses may appear
after one to three years of regular contact with cold
water, but 5-10 years of exposure seems the time
necessary to develop a lesion (Villotte et al. 2014:
84). Evidence of such injury has been recognized
in the bones of individuals involved in habitual
marine activities in pre-Columbian Panama (Smith-
Guzman & Cooke 2019) and Ecuador (Ubelaker et
al. 2022). But traces of this injury have also been
observed in the skeletal remains of Mesolithic and
Neolithic Europeans likely to have been involved in
subsistence activities related to the exploitation of
marine and riverine resources. In this regard, the
case of Late Mesolithic coastal and estuarine sites
of Brittany and southern Portugal, where large shell
middens confirm the relevance of aquatic resources
to the subsistence of local foragers, is intriguing.
Burials at these sites reveal that several individuals
have traces of external auditory exostoses; these
are the consequence of a prolonged exposure to
cold water probably occasioned by the practice
of mollusk harvesting, fishing or hunting marine
mammals (Villotte et al. 2014: 80).

Although theremains of atleast three individuals
were recovered from Zukovica Cave in Phases 4
and 5, no skull elements have been found so far
apart from two isolated teeth (see Chapter 3, and
below). It follows that it is not possible to verify
from the available human remains whether those
who inhabited the cave during the Late Mesolithic
practiced regular diving in the waters surrounding
Kor¢ula to acquire the marine resources that
constituted an important component of the
Mesolithic diet, including of course S. gaderopus.

Spondylus shell ornaments in the
Adriatic basin and beyond

The Adriatic and Aegean coasts are considered
as the main harvesting zones for S. gaederopus and
the areas from whence Spondylus ornaments were
distributed to the innermost territories of the conti-
nent. However, the sites with Spondylus artifacts are
generally few and concentrated only in some places



Narukvica od skoljke iz Spilje Kopacine svakako
predstavljaanomaliju jer se radi o neobi¢nom nakitu
za kasnopaleoliticki ili mezoliticki kontekst. Perle i
prstenaste narukvice potvrda su novih proizvodnih
vjesStina koje su tijesno povezane s izradom alata
od glacanog i brusenog kamena. Za njih su kao
sirovine mogle posluziti Skoljke ili razlicito kamenje
lokalnog porijekla. Takav nakit prosirio se pocevsi
od ranog neolitika medu najranijim ratarsko-
stocarskim zajednicama (Rigaud 2012; Rigaud
et al. 2015; Martinez-Sevilla et al. 2021; Micheli
2021a), dok njihovo Sirenje medu posljednjim lovno-
sakupljackim skupinama zasad nije zabiljezeno
(Newell et al. 1990; Alvarez-Fernandez 2010; Kom$o
& Vukosavljevi¢ 2011; Cristiani et al. 2014a; Bori¢ &
Cristiani 2019; Perlés 2019). Prisutnost tih ukrasa
na nalazistima posljednjih lovaca-sakupljaca moze
se objasniti kao posljedica dodira, interakcije i
razmjenedobarailisirovinasneolitickimskupinama,
Sto potvrduje i literatura o odnosima izmedu lovno-
sakupljackih i ratarsko-stocarskih zajednica u
proslostii sadasnjosti (vidjeti primjerice Spielmann
& Eder 1994).

Za ranog neolitika, nakit od Spondylusa
nije zabiljezen na isto¢noj obali Jadrana® no
neobradene ljusture S. gaederopusa prisutne na
raznim nalazistima impreso loncarije poput Crnog
vrila, Gudnje, Markove spilje, Nina, Pokrovnika i
Smilci¢a-Barica dokaz su koristenja mekusaca za
hranu (Mdiller 1994: tablica 11; Kuko¢ 2013: 144-
145, biljeska 35; McClure & Podrug 2016: tablica 3).
Proizvodnja izradevina od S. gaederopusa za ranog
neolitika zbog toga se zasad Cini vrlo ogranicenom
ili je nema, dok je potvrdeno nesustavno vadenje
mekusaca, vjerojatno zbog konzumacije hrane. Cini
se da do porasta proizvodnje dolazi za srednjeg
neolitika, u danilskom kulturnom okruZenju. Nakit
od Spondylusa pojavljuje se u Danilu-Bitinju u obliku
prstenastih narukvicainekoliko probusenih ljustura
S. gaederopusa koje svjedoCe o procesu njihove
proizvodnje na samom nalazistu (Kuko¢ 2013: slike
2b-d, 3, 4b-c). U Benkovcu-Baricama pojavljuje se
nekoliko zrna, prstenastih narukvica, privjesaka i
obradenih skoljaka (Vujevi¢ & Horvat 2012: 40-41,
tablica. 4; Kuko¢ 2013: 158), u Smiléi¢u-Baricama
nekoliko prstenastih narukvica, jedno zrno i
nekoliko probusenih ljustura (Kuko¢ 2013: slike 6,
7,9, 10a), a u Kargaduru u Istri probusena ljustura
s urezom u obliku slova V (Komso 2017) koju
mozemo interpretirati kao pojasnu kopcu. Zarazliku
od toga, u srednjoneolitickom sloju Grapceve Spilje
pronadeno je tek nekoliko neobradenih ljustura S.
gaederopusa (Novak 1955: 267, T. 246).

6 U Benkovcu-Baricama, predmeti od Spondylusa pronadeni
su u kontekstima s impreso loncarijom i danilskom gradom,
no ne moze ih se sa sigurnos¢u pripisati ranom neolitiku.

of Greece, Italy, and Croatia. Among these, localities
with remains of shell ornament manufacturing are
very rare, even in areas where there are rocky bot-
toms, the natural marine habitat of S. gaederopus
(Séfériades 1995; 2009; Miiller 1997; Kuko¢ 2013;
Windler 2018; 2019).

Spondylus shell ornaments are sporadic and
generally few among Neolithic sites of the eastern
Adriatic coast (Figure 5.4, Table 5.4).* Thus, the
shell beads of Zukovica Cave may be the oldest
ascertained evidence of Spondylus ornaments
in this region. A bracelet from Kopacina Cave on
the island of Brac, attributed to the Epigravettian/
Mesolithic context and considered so far as
the oldest Spondylus shell ornament from the
Croatian coast (Kuko¢ 2013: 161), needs further
chronological confirmation.®

The shell bracelet from Kopacina Cave is
anomalous anyway, because it appears as an
unusual ornament for a Late Palaeolithic or
Mesolithic context. Manufactured beads and ring
bracelets document new craft skills closely related
to the production of polished and ground stone
tools. The raw material used for them could either
be shells or various rocks of local or regional origin,
and these ornaments spread starting from the Early
Neolithic among the first farmers communities
(Rigaud 2012; Rigaud et al. 2015; Martinez-Sevilla et
al.2021; Micheli2021a), while their diffusion among
the last foragers’ groups is not yet documented
(Newell et al. 1990; Alvarez-Fernandez 2010; Komso
& Vukosavljevi¢ 2011; Cristiani et al. 2014a; Bori¢
& Cristiani 2019; Perlés 2019). The presence of
these ornaments at the sites of the last foragers
can be explained as a consequence of contacts and
interactions with the transmission of goods or raw
materials with Neolithic groups, as confirmed by
the literature on present and past relations between
hunter-gatherers and farming peoples (see for
example Spielmann & Eder 1994).

4 In this paper only personal ornaments are considered; however,
at least in two cases, other everyday objects obtained from the
Spondylus shell are known from the eastern Adriatic coast:

a flat artifact interpreted as a spatula from the Impressed
Ware horizon at Pokrovnik (Horvat & Vujevi¢ 2017: 50,
Pl 4.11) and a small axe from the Danilo settlement of
Benkovac-Barice (Vujevi¢ & Horvat 2012: 38, T. 6.1).

5 The archaeological deposit of Kopacina Cave can be
divided into three large units starting from the upper and
most recent one: Bronze Age, Mesolithic, and late Upper
Palaeolithic (Kliski¢ 2007; 2008). Nevertheless, due to the
impossibility of separating the layers, it was clearly difficult
to distinguish the Late Upper Palaeolithic units from those
of the Mesolithic (Vukosavljevi¢ et al. 2011: 11, 41).
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Slika 5.4. Neoliticka i eneoliticka nalazista u jadranskoj regiji
i njenoj okolici s nakitom od Spondylusa: 1. Grotta Caterina/
Katra jama (NEO/ENE); 2. Riparo Zaccaria/Caharija (NEO/ENE);
3. Grotta degli Zingari/Ciganska jama (NEO-Vlaska?), 4. Grotta
dell’'Orso di Gabrovizza/Gabrovska pecina (NEO-Vlaska?); 5.
Ajdovska jama (LN-Sopot); 6. Kargadur (MN-Danilo); 7. RaZanac
(LN-Hvar);, 8. Benkovac-Barice (EN/MN-IW/Danilo);, 9. Smilcic¢-
Barice (EN/MN-IW/Danilo); 10. Cista Mala-Velistak (LN-Hvar);
11. Danilo-Bitinj (MN-Danilo); 12. Kopacina (?); 13. Grapceva
(MN-Danilo); 14. Zukovica (LM/EN-IW); 15. PalagruZa/Pelagosa
(NEO/ENE); 16. Obre Il (LN-Butmir); 17. Pakovo-Strbinci (LN-
Sopot); 18. Cepin-Ovéara (LN-Sopot); 19. Filipovica/Hermanov
vinograd (LN-Sopot);, 20. Mostonga (LN-Vinca); 21. Vukovar-
Zeljeznicka stanica (NEO/ENE) i Vukovar-Lijeva bara (NEO/ENE);
22. Vinkovci-Trznica (EN-Starcevo) i Vinkovci-Sopot (LN-Sopot);
23. Gradac-Bapska (LN-Sopot);, 24. Zlatara (EN-Starcevo); 25.
Gomolava (LN-Sopot/Tiszapolgar); 26. Coka (LN-Vinca); 27.
Aradac (LN-Vinca); 28. Botos (LN-Vinca); 29. Vinc¢a-Belo Brdo
(LN-Vinéa); 30. Gaj-Colak (LN-Vincéa); 31. Torre Sabea (EN-IW,
arhaic¢na faza);, 32. Grotta del Fico (MN-TPP); 33. Favella della
Corte (EN-IW, arhai¢na faza);, 34. San Michele di Saracena (EN-
IW, poodmakla faza);, 35. Passo di Corvo (EN-IW, faza Masseria
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Figure 5.4. Neolithic and Copper Age sites of the Adriatic basin
and beyond with Spondylus shell ornaments: 1. Grotta Caterina/
Katra jama (NEO/ENE); 2. Riparo Zaccaria/Caharija (NEO/ENE);
3. Grotta degli Zingari/Ciganska jama (NEO-Vlaska?), 4. Grotta
dell'Orso di Gabrovizza/Gabrovska pecina (NEO-Vlaska?);
5. Ajdovska jama (LN-Sopot); 6. Kargadur (MN-Danilo);, 7.
RaZanac (LN-Hvar); 8. Benkovac-Barice (EN/MN-IW/Danilo);
9. Smilgié-Barice (EN/MN-IW/Danilo); 10. Cista Mala-Velistak
(LN-Hvar); 11. Danilo Bitinj (MN-Danilo); 12. Kopacina Cave (?);
13. Grapcéeva Cave (MN-Danilo); 14. Zukovica Cave (LM/EN-IW);
15. Palagruza/Pelagosa (NEO/ENE); 16. Obre Il (LN-Butmir); 17.
Pakovo-Strbinci (LN-Sopot); 18. Cepin-Ovéara (LN-Sopot); 19.
Filipovica/Hermanov vinograd (LN-Sopot); 20. Mostonga (LN-
Vinéa); 21. Vukovar-Zeljezni¢ka stanica (NEO/ENE) and Vukovar-
Lijeva bara (NEO/ENE); 22. Vinkovci-Trznica (EN-Star¢evo) and
Vinkovci-Sopot (LN-Sopot); 23. Gradac-Bapska (LN-Sopot); 24.
Zlatara (EN-Starcevo), 25. Gomolava (LN-Sopot/Tiszapolgar);
26. Coka (LN-Vinéa); 27. Aradac (LN-Vinda); 28. Boto$ (LN-
Vinéa); 29. Vinéa-Belo Brdo (LN-Vinéa); 30. Gaj-Colak (LN-Vin&a);
31. Torre Sabea (EN-IW, archaic phase); 32. Grotta del Fico (MN-
TPP); 33. Favella della Corte (EN-IW, archaic phase); 34. San
Michele di Saracena Cave (EN-IW, advanced phase); 35. Passo



La Quercia);, 36. Ripa Tetta (EN-IW, faza Guadone), 37. Cala
Tramontana, San Domino Island (MN-TPP); 38. Catignano (EN/
MN-CSB); 39. Villa Badessa (EN/MN-CSB);, 40. Casalecchio
di Reno (EN-Fiorano). Tumac¢ razdoblja: LM=kasni mezolitik;
NEO=neolitik opcenito; EN=rani neolitik; MN=srednji neolitik;
LN=kasni neolitik; ENE=eneolitik/bakreno doba. Tumac kultura:
IW=impreso; CSB=Catignano-Scaloria Bassa, TPP=trobojno
oslikana loncarija.

Zakasnog neolitika, unutar hvarske kulture, valja
istaknuti vazno otkrice 25 prstenastih narukvica
od Spondylusa iz Opatije kod RaZanca jer one
sugeriraju postojanje ostave, vjerojatno vezane
uz proizvodnju nakita (Stipcevi¢ 1962: slika 1).
Razlomljena prstenasta narukvica i nedovrseno
zrno pronadeni su zajedno s neobradenim
ljusturama S. gaederopusa u Cisti Maloj-Velistaku,
dok se u Turskoj peci-Zeljovicima spominje samo
ovo potonje (Kuko¢ 2013: 151).

Pomicucéisesjevernije, prostor Tr§¢éanskogkrasa
na sjevernom kraju Jadrana predstavlja prijelaznu
regiju izmedu Sredozemlja i kontinentalnog
podrucja. Stjenovito dno koje okruzuje njegovu
zapadnu obalu ujedno je i najsjevernije podrucje
Jadrana s morskim staniStima S. gaederopusa, no
nakit je jednako rijedak kao i duz obale Dalmacije
(Borrello & Micheli 2011; Micheli 2014; 2015).
Nalazi potjecu iz starih iskopavanja i moze ih
se samo opcenito pripisati neolitiku, vjerojatno
Vlaskoj skupini ili kasnijem vremenu. Izgleda da
nalazi dugackih i debelih bacvastih i valjkastih
zrna od Spondylusa iz Spilje Zingari/Ciganske jame
(Marzolini 1972: 99, slika 28.2) i pripecka Zaccaria/
Caharija (Calza et al. 1975: 93, slika 4.18)" koji su
vrlo slicni primjercima iz srednje Europe potvrduju
pretpostavku da je prostor Krasa takoder mogao
biti polaziste odakle se nakit od Spondylusa Sirio
u unutrasnjost kontinenta, na Sto upuéuje nalaz
narukvice ili privieska od Spondylusa u sopotskom
pogrebnom kontekstu iz Ajdovske jame u Sloveniji
(KoroSec 1975: 173,184, T. 1, 1a-c).

Na Apeninskom poluotoku podalje od
Jadranskog mora, upotreba Spondylusa za izradu
nakita poznata je iz razlicitih ranoneolitickih
konteksta: impreso loncarije na jugu i u Liguriji,
kulturnog okruzenja Catignano-Scaloria Bassa u
Abruzzu i unutar neolitickih grupa Padske nizine
(Borrello & Micheli 2011; Micheli 2015; Micheli
2021a). Upotreba je sve intenzivnija za srednjeg
neolitika u Liguriji u okviru kulture posuda s
kvadratnim obodom, gdje je proizvodnja prstenastih
narukvica dobro poznata u Spilji Arene Candide

7 Spomenutim nalazima treba dodati kapljasti privjesak
pronaden prilikom iskopavanja krajem 19. stoljeca u $pilji
Caterina/Katra jami (Moser 1908: 31, slika 12.2).

di Corvo (EN-IW, Masseria La Quercia phase); 36. Ripa Tetta (EN-
IW, Guadone phase); 37. Cala Tramontana, San Domino Island
(MN-TPP); 38. Catignano (EN/MN-CSB); 39. Villa Badessa (EN/
MN-CSB); 40. Casalecchio di Reno (EN-Fiorano). Keys - Periods:
LM=Late Mesolithic; NEO=Neolithic generic; EN=Early Neolithic;
MN=Middle Neolithic; LN=Late Neolithic; ENE=Eneolithic/
Copper Age. Culture: IW=Impressed Ware; CSB=Catignano-
Scaloria Bassa; TPP=Trichrome Painted Pottery.

During the Early Neolithic Spondylus ornaments
are not attested on the eastern Adriatic coast,’ while
unworked S. gaederopus valves are reported at
various Impressed Ware sites — Crno vrilo, Gudnja,
Markova Cave, Nin, Pokrovnik, and Smilci¢-Barice
— as evidence of the consumption of mollusks as
food (Mdiller 1994: Tab. 11; Kuko€ 2013: 144-145,
note 35; McClure & Podrug 2016: Tab. 3). The
production of artifacts obtained from S. gaederopus
shells seems therefore very limited or absent so far
during the Early Neolithic, while a non-systematic
harvesting of the mollusks is attested, probably for
consumption as food. An increase in production
seems to occur later during the Middle Neolithic in
the cultural sphere of Danilo. Spondylus ornaments
appear at Danilo-Bitinj with ring bracelets and even
some perforated S. gaederopus valves that indicate
a ring manufacturing process on-site (Kuko¢ 2013:
Figs. 2b-d, 3, 4b-c); at Benkovac-Barice with some
beads, ring bracelets, pendants, and worked shells
(Vujevi¢ & Horvat 2012: 40-41, Tab. 4; Kuko¢ 2013:
158); at Smilci¢-Barice with some ring bracelets,
a bead, and some perforated shells (Kuko¢ 2013:
Figs. 6, 7, 9, 10a); and at Kargadur in Istria with a
V-notched perforated shell (Koms$o 2017) which we
can interpret as a belt hook. On the other hand, at
Grapceva Cave only several unworked S. gaederopus
shells were found in the Middle Neolithic layer
(Novak 1955: 267, PI. 246).

During the Late Neolithic within the Hvar
culture, the important discovery made at Opatija
near Razanac of 25 Spondylus shell ring bracelets
should be stressed since it suggests the existence
of a hoard probably associated with the production
of ornaments (Stipcevi¢ 1962: Fig. 1). Afragmented
ring bracelet and an unfinished bead associated
with unworked S. gaderopus shells are known from
CistaMala-Velistak, while only the latter are attested
at Turska peé-Zeljovi¢i (Kuko¢ 2013: 151).

Moving further north, the area of the Trieste
Karst at the northern end of the Adriatic constitutes
atransitionalregion betweenthe Mediterranean and
continental zones. The rocky bottoms that surround

6 In Benkovac-Barice, Spondylus objects were discovered in
contexts with Impressed Ware and Danilo materials, but they
cannot be attributed with certainty to the Early Neolithic.
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Tablica 5.4. Prapovijesna nalazista Krasa, Istre i Dalmacije s nakitom od ljustura Spondylusa koja se spominju u tekstu

Table 5.4. Prehistoric sites of Karst, Istria and Dalmatia with Spondylus shell ornaments mentioned in the text

Obradene | Neobradene Kulturna Slika
Nalaziste Nakit Skoljke Skoljke pripadnost Razdoblje Literatura 5.4
Site Ornaments Worked Unworked Cultural Period References | Figure
shells shells attribution 5.4
5 _ kasni pale_ol_ltlk ili Kukot 2013:
Kopacina 1 narukvica mezolitik
- - ? L 151, 161 note 12
Cave 1 bracelet Late Palaeolithic or
oy 61
Mesolithic
1 bacvasto zrno (faza
5) ) X ) Mezolitik
1 barrel-shaped bead Mesolithic
(Phase 5) )
10 diskoidnih i za detalje
e L . vidjeti sliku
bacvastih zrna (faza . mezolitik+rani . .
5 . impreso s 5.1itablicu
Zukovica 4) neolitik
. - X Impressed oo 5.1 14
Cave 10 disc and barrel- Mesolithic+Early ;
Ware . see Figure 5.1
shaped beads (Phase Neolithic
4) and Table 5.1
for details
1 bacvasto zrno (faza
1c) ) X klasicni Hvar kasni neolitik
1 barrel-shaped bead Classic Hvar Late Neolithic
(Phase 1c)
nekoliko prstenastih imoreso i
narukvica te drugih pre rani i srednji Lo
- Danilo s Vujevi¢ &
Benkovac — ukrasa i predmeta neolitik .
. - X - Impressed . Horvat 2012: 8
Barice some ring bracelets, Early and Middle
Ware and o 40-41, Table 6
other ornaments and . Neolithic
: Danilo
objects
prstenasta narukvica,
privjesak i probuseni Korosec
S e disk . srednji neolitik 1958: 126~
Danilo Bitinj ring bracelet, X X Danilo Midde Neolithic 129, Plate u
pendant and 50.1-2,5
perforated disc
probusena .
Grapceva . Skoljka ) Danilo srednji neolitik N;ggkpllgfe& 13
Cave perforated Midde Neolithic !
146
shell
1 privjesak ili Skoljka
Kargadur s urezom X Danilo srednji neolitik Komso 2017: 6
& 1 pendant or notched Midde Neolithic 16-18
shell
prstenaste narukvice, robusena srednji i kasni
S mali prsten, kuglasto probus Danilo i Hvar o Kuko¢ 2013:
Smilci¢ - Skoljka ) neolitik .
- zZrno X Danilo and . 153, Figures 9
Barice . perforated Middle and Late
ring bracelets, small Hvar o 6,7,9,10a
. shell Neolithic
ring, globular bead

(Borrello & Rossi 2005; Micheli 2015), kao i u drugim
nalazistima pod utjecajem spomenute kulture u
Padskoj nizini i pokrajini Trento (Borrello & Rossi
2005; Micheli 2015). U juznoj Italiji, nakit od ljustura
Spondylusa pojavljuje se u kontekstima Serra d’Alto
i trobojno oslikane loncarije (Micheli 2010; Borrello
& Micheli 2011). 1z zemljopisnog rasporeda nalaza
vidljivo je da nakit od Spondylusa u neolitiku nije
uobicajenduzistoCne strane Apeninskog poluotoka
(slika 5.4), iako postoje mnogi priobalni prostori
stjenovitog dna na kojima je potvrdena prisutnost
S. gaederopusa.
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its western littoral is also the northernmost area of
the Adriatic where the mollusk S. gaederopus has
its marine habitat. However, here, as well as along
the Dalmatian coast, ornaments are rare (Borrello &
Micheli 2011; Micheli 2014; 2015). Finds made by
older excavations allow only a generic attribution
to the Neolithic, probably the Vlaska group or later.
Finds of long and thick barrel- and cylindrical-
shaped Spondylus beads at Zingari Cave/Ciganska
jama (Marzolini 1972: 99, Fig. 28.2) and at
Zaccaria/Caharija Rockshelter (Calza et al. 1975:



Obradene | Neobradene Kulturna Slika
Nalaziste Nakit Skoljke Skoljke pripadnost Razdoblje Literatura 5.4
Site Ornaments Worked Unworked Cultural Period References | Figure
shells shells attribution 5.4
25 prstenastih
narukvica (ostava ili Sy
M . . . . " Stipcevic
Razanac— mjesto proizvodnje) ) ) Hvar kasni neolitik 1962: Figure 7
Opatija 25 ring bracelets Late Neolithic '1 J
(hoard or working
site)
1 ulomak prstenaste
narukvice?, 1
Cista Mala — nedovrseno zrno X ) Hvar kasni neolitik Kuko¢ 2013: 10
Velistak 1 fragment of Late Neolithic 151
ring bracelet?, 1
unfinished bead
3 ulomka narukvice ili
. privjeska? ) . L KoroSec
AJ%?T\:Zka 3 fragments of - - I_Se onpotel Il_(:tsen;\lr;icl)iltlﬁil:: 1975: Plate 5
] a bracelet or a &Y 1.1a-c
pendant?
Zingari Cave > |zduzer;|rrr11:acvast|h 1 tolika neolitik Marzolini
Ciganska - ) Vlaska? o 1972: 99, 3
- 5 elongated barrel- 1 shell Neolithic B
jama Figure 28.2
shaped beads
Orso Cave of | 1 ulomak prstenaste
Gabrovizza narukvice ) ) Viatka? neolitik Micheli 2006: 4
Gabrovska 1 fragment of ring ’ Neolithic Figure 4
pecina bracelet
Zaccaria 1 |zduzeznr(r)1:acvasto neolitik/eneolitik Calzaetal.
Caharija - - ? Neolithic/Copper 1975: 93, 2
Rock-shelter | © elongated barrel- Age Figure 4.18
shaped bead ’
. 1 ukras u obliku | 1 obradena neolitik/eneolitik | Moser 1908:
Caterina Cave kapljice Skoljka P .
. - ? Neolithic/Copper 31, Figure 1
Katra jama 1 drop-shaped 1 worked
Age 2.12
pendant shell
. L neolitik/eneolitik Forenbaher
Palagruza— | 1 diskoidno zrno - - ? Neolithic/Copper | 2018:93, | 15
Salamandrija | 1 disc-shaped bead -
Age Figure 87.1

Za ranog neolitika, nakit od Spondylusa je vrlo
rijedak na nalazistima impreso loncarije na jugu
poluotoka. Cini se da se te 3koljke tada koriste
sporadi¢no ili samo iznimno. Postoji tek jedno
bacvasto zrno iz arhaicne faze naselja Torre Sabea
(Radi 2003: 215, slika 5), dvije prstenaste narukvice
iz faze Guadone u Ripa Tetti u Apuliji (Zamagni
2006: 977, slika 1.6) i valjkasto zrno iz poodmakle
faze impreso loncarije/horizonta  Stentinello
$pilje San Michele di Saracena u Kalabriji (Natali
et al. 2021: 47, slika 21.8). Izgleda da nakit od
ljusture Spondylusa nije bio narocito omiljen medu
skupinama impreso loncarije na Apeninskom
poluotoku te da je koristenje ljustura Spondylusa
za izradu nakita bilo samo povremeno i nije bilo
odredeno posebnim odabirom ili motivacijom.

93, Fig. 4.18),” which present striking comparisons
with specimens found in central Europe, seem
to corroborate the hypothesis that the Karst area
could also have been a starting point for the spread
of Spondylus ornaments to continental territories,
as the discovery of a Spondylus shell bracelet or
pendant in a Sopot funerary context at Ajdovska
jama in Slovenia seems to suggest (KoroSec 1975:
173,184, Pl. 1, 1a-c).

In Italy beyond the Adriatic Sea, the use of
Spondylus in the production of ornaments is
known from various contexts of the Early Neolithic:

7 To these finds we must also add a drop-shaped pendant
found during excavations at the end of the 19th century in
the Caterina Cave/Katra jama (Moser 1908: 31, Fig. 12.2).
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Promatramo li upotrebu Spondylusa, na temelju
postojanja slicnih ostataka u istovremenim
srednjoneolitickim skupinama utvrdit ¢emo da
postoji povezanost izmedu dvaju jadranskih obala.
Slicne probusene ljusture S. gaederopusa pojavljuju
se na nalazistima na otoku San Domino u otocju
Tremiti (Micheli 2010), u Danilu-Bitinju i Smiléicu-
Baricama (Kuko¢ 2013: slike 4b-c, 6). U ltaliji se
pripisuju trobojno oslikanoj loncariji, a u Dalmaciji
danilskoj kulturi. NajcesSc¢a tehnika za izradu
pocetnog oblika prstenaste narukvice ukljucuje
otvaranje rupe pri sredini ljusture struganjem,
no na spomenutim nalazistima, srediSnja rupa u
ljusturi Spondylusa napravljena je umjesto toga
busenjem pomocu svrdla. Prema tome, ista tehnika
prisutna je u razli¢itim kulturnim kontekstima s
obje strane Jadrana (Micheli 2015: 207, slike 13,
15). Mogu |i se te dvije pojave smatrati pukom
koincidencijom? Smatramo da ta grada svjedoCi
o kolanju i dijeljenju zajednickih tehnoloskih
znanja medu razlicitim neolitickim skupinama
koje su nastanjivale jadranske obale i otoke i bile
u medusobnom dodiru putem veza na velike
udaljenosti koje suomogucivale prenoSenje dobara
i sirovina (primjerice, garganskih roznjaka, liparskog
opsidijana, oslikane figuline, itd.). Glavne pomorske
rute koje su te skupine slijedile radi interakcije i
trgovine vjerojatno su se pruzale izmedu dvaju
obala preko nekoliko malih i zabacenih otoka
razasutih sredisnjim Jadranom koji su sluzili ranim
prekojadranskim moreplovcima s obje strane mora
kao sigurna utocista (Forenbaher 2021). U tom
kontekstu vrlo je zanimljivo otkrice nalazista iz
vremena impreso loncarije, kao i diskoidnog zrna od
Spondylusa, na otoku Palagruzi (Forenbaher 2018:
93, slika 87.1). Nazalost, atribucija spomenutog
zrna je nesigurna. Moglo bi biti vezano uz prve
posjete tom si¢usnom i zabacenom otoku u vrijeme
impreso loncarije, oko ili ubrzo nakon godine 6000.
pr. Kr., ili uz kasnije posjete cetinskih i ljubljansko-
jadranskih skupina u 3. tisuélje¢u pr. Kr. Privremeni
uzastopni boravci ljudi na tom otoku potvrda
su dugih pomorskih putovanja u prapovijesnim
vremenima, kao i vaznosti poznavanja mjesta na
kojima se moglo sigurno pristati kada se plovilo
sredisnjim Jadranom.

U europskoj prapovijesti mogu se razlikovati
dvije glavne faze upotrebe nakita od Spondylusa:
prva, neoliticka faza, otprilike izmedu 5500. i 4800.
godine pr. Kr,, uglavnhom duz Podunavlja, te druga,
kasnija bakrenodobna faza, otprilike izmedu 4800. i
4300. godine pr. Kr., na prostoru donjeg Podunavlja.
Unato¢ tome, kao Sto ¢emo vidjeti u nastavku,
jedno ranije Sirenje nakita od Spondylusa zapocelo
je na srediSnjem Balkanu veé¢ krajem sedmog
tisuc¢ljec¢a prije Krista. lako su dalmatinski nalazi
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Impressed Ware in the south and in Liguria, the
cultural sphere of Catignano-Scaloria Bassa in
Abruzzo and Neolithic groups of the Po Valley
(Borrello & Micheli 2011; Micheli 2015; Micheli
2021a). The use becomes more intense during the
Middle Neolithic in Liguria in the Square Mouthed
Pottery culture, where the manufacture of ring
bracelets is well known at the Arene Candide Cave
(Borrello & Rossi 2005; Micheli 2015), and also in
other sites of the Po Valley and Trentino affected by
the same culture (Borrello & Micheli 2011; Micheli
2021b). In southern Italy, Spondylus shell ornaments
appear in Trichrome Painted Pottery and Serra
d’Alto contexts (Micheli 2010; Borrello & Micheli
2011). The geographical distribution of finds shows
that Spondylus ornaments are not common along
the eastern side of the Italian peninsula during the
Neolithic (Figure 5.4), despite the presence there
of numerous rocky-bottomed littoral zones with S.
gaederopus beds.

During the Early Neolithic, Spondylus ornaments
areveryrare at Impressed Ware sitesin the southern
Peninsula. The use of this shell seems sporadic
and exceptional in this phase. In fact, there is only
one barrel-shaped bead from the archaic phase
settlement of Torre Sabea (Radi 2003: 215, Fig. 5),
two ring bracelets from the Guadone phase at Ripa
Tetta in Puglia (Zamagni 2006: 977, Fig. 1.6), and
a cylindrical bead from the Advanced Impressed
Ware/Stentinellohorizon of San MichelediSaracena
Cave in Calabria (Natali et al. 2021: 47, Fig. 21.8).
Spondylus ornaments do not seem to have enjoyed
much favor among the Italian Impressed Ware
groups of the Peninsula: the use of the Spondylus
shells to obtain ornaments seems episodic and not
determined by particular choices or motivations.

If we consider the Spondylus use, a link between
the two Adriatic shores can be established based on
the similar remains found in coeval Middle Neolithic
groups, with similar perforated S. gaederopus shells
occurring at sites on the island of San Domino
in the Tremiti archipelago (Micheli 2010) and at
Danilo-Bitinj and Smilci¢-Barice (Kuko¢ 2013: Figs.
4b-c, 6), attributed respectively to the Trichrome
Painted Pottery in Italy and to the Danilo culture in
Dalmatia. The most common technique for making
blanks for ring bracelets involves the opening by
abrasion of a hole in the central part of the valve.
At the aforementioned sites, the central hole in a
Spondylus shell was made instead by means of a
perforation with a drill. Thus, the same technique
is attested in different Middle Neolithic cultural
contexts of both side of Adriatic (Micheli 2015: 207,
Figs.13,15). Canthetwo occurrences be considered
mere coincidence? In our opinion, this is evidence
revealing the circulation and sharing of common



jos uvijek prilicno malobrojni (tablica 5.4), podaci
ukazuju na to da bi danilska nalazista mogla biti od
primarne vaznosti za vadenje mekusacailjustura S.
gaederopusa, kao i za proizvodnju nakita od ljustura
S. gaederopusa (slika 5.4). Dalmatinske danilske
skupine vjerojatno nisu izradivale nakit od skoljaka
samo za neposredno vlastito koriStenje, ve¢ su ga
i razmjenjivale s drugim neolitickim skupinama u
unutrasnjosti. Kao sto je predlozio Johannes Miiller
(1997)ivecranije pretpostavio Aleksandar Stipcevi¢
(1962), Danilski prostor bio je jedno od povlastenih
podrucja opskrbe nakitom od Spondylusa u vrijeme
ranije faze difuzije po europskom kontinentu.
Grada iz hvarske kulturne faze mozda svjedoci
o kontinuitetu tog opskrbljivanja unutrasnjosti
tijekom kasnog neolitika. Bogata zbirka nakita od
SpondylusaiznalazistaObrellusrediSnjojBosnikoja
sadrzi narukvice, zrna, privjeske i dugmad (Benac
1971: 97-100) mozda svjedo¢i da su spomenuti
predmetinastavili kolati za kasnog neolitika te da su
mogli snabdijevati i druga nalazista u unutrasnjosti
sve do medurjecja Save, Drave i Dunava i neolitickih
kultura poput sopotske i vincanske (Dimitrijevi¢
& Tripkovi¢ 2002: 56-57, slika 3; 2006: 246-249,
slika 10; Kuko¢ 2013: 166; Tripkovi¢ et al. 2016;
Bajcev & Stojanovi¢ 2016). Velika obradena ljustura
Spondylusa iz groba 8 u Obrima | (Benac 1973: 21,
44, T. 12: 13) mozda svjedoCi o Sirenju nakita od
Spondylusa u unutrasnjost prema Podunavlju ve¢
zaranog neolitika. Cini se da to podupiru otkri¢a sa
starCevackih nalazista u isto¢noj Hrvatskoj, Srbiji i
jos udaljenijim krajevima (Dimitrijevi¢ & Tripkovi¢
2002: 54-56, slika 3; Vitezovi¢ 2012; 2016: 242, slike
2, 4, 5; Kuko¢ 2013: 163, 165). Ipak, ne moze se
iskljucitimogucnost da Sirenje neolitickog nakita od
Spondylusa u medurjecje i odatle dalje u Karpatsku
kotlinu nije krenulo samo od jadranskih obala, ve¢
takoder i iz egejskog prostora kroz sjevernu Gréku.

Nakit na prijelazu: kontinuitet i tradicija
izmedu posljednjih lovaca-sakupljaca i
prvih ratara

Perle od $koljke iz $pilje Zukovice svjedoce
o ranoj fazi upotrebe nakita od Spondylusa
u Dalmaciji (slike 5.1 i 5.5). Veéinom su bile
koncentrirane oko i iznad kontakta izmedu faza 4
i 5, u stratigrafskim jedinicama pripisanim prijelazu
iz kasnog mezolitika u rani neolitik. Jedino zrno
pronadeno u fazi 1c¢ s loncarijom klasicne hvarske
kulture datiranom u kasni neolitik (ZU 02, slika
5.1.2) vjerojatno je zaostali nalaz iz starijih naslaga.
Stratigrafski kontekstifaze 5 pripisani sumezolitiku
i u njima nije bilo ulomaka loncarije, dok konteksti
faze 4 predstavljaju prijelaznu epizodu u kojoj se uz

technological knowledge among different Neolithic
groups who inhabited the coasts and islands of the
Adriatic, in contact with each other through medium
or long-range links that also allowed the transfer
of goods and raw materials (e.g., Gargano cherts,
Liparian obsidian, painted figulina pottery, etc.). It
is probable that the main maritime interaction and
trading route followed by these groups extended
between the two shores through a few small and
remote islands scattered across central Adriatic
serving as safelanding placesto early trans-Adriatic
navigators of both side (Forenbaher 2021). In this
regard, the discovery on the island of Palagruza
of an Impressed Ware occupation and also of a
Spondylus disc-shaped bead is very interesting
(Forenbaher 2018: 93, Fig. 87.1). Unfortunately, the
attribution of the bead is not certain. It may refer
either to the first frequentation of this tiny and
remote island by groups of Impressed Ware around
or immediately after year 6000 BC or later to the 3
millennium BC by the Cetina and Ljubljana-Adriatic
groups. The temporary, but repeated, occupation of
this island over time confirms the existence of long-
distance maritime travels during prehistoric times
and the importance of knowing where to find safe
landing places when navigating the central Adriatic.

Two main phases of Spondylus ornament use
can be distinguished during European prehistory:
a first Neolithic phase between ca. 5500 and 4800
BC mainly along the Danube Valley and a second,
later phase during the Copper Age, between ca.
4800 BC and 4300 BC, at the lower reaches of the
Danube River. Nevertheless, as we shall see below,
an older diffusion of Spondylus ornaments began
in the central Balkans as early as the end of the
7t millennium BC. Although the Dalmatian finds
are limited from a numerical point of view (Table
5.4), the data reveal how the Danilo sites could
have been of primary importance in the harvesting
of S. gaederopus mollusks and shells, and in the
production of Spondylus shell ornaments (Figure
5.4). It is probable, in fact, that the Danilo groups
of Dalmatia not only produced shell ornaments for
their own direct use, but also exchanged them with
other Neolithic groups of the interior, constituting,
as Johannes Miiller (1997) proposes and as earlier
suggested by Aleksandar Stipcevi¢ (1962), one of
the privileged supply areas of Spondylus ornaments
during the earlier phase of diffusion in the European
continent. The evidence from the Hvar culture
phase may also be an indication of a continuation
of this inland supply during the Late Neolithic. The
rich collection of Spondylus ornaments, including
bracelets, beads, pendants and buttons, from Obrell
(Benac 1971:97-100) in central Bosnia may indicate
that the circulation of these objects continued into
the Late Neolithic, supplying other inland sites as
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kasnomezoliticku gradu pojavljuju ranoneoliticke
izradevine poput ulomaka impreso loncarije.
Velika razlomljenost loncarije sugerira remecenje
konteksta nakon odlaganja intenzivnim ljudskim
aktivnostima vezanim uz viSekratne boravke za
ranog neolitika (vidjeti 1. poglavlje i Forenbaher
2020: 21-23).

U slojevima spomenute dvije faze zabiljezena je
i najveca ucestalost jestivih Skoljaka, sto svjedoci
o intenzivhom iskoriStavanju morskih izvora. Medu
njima je dobro zastupljen S. gaederopus (tablica
5.2). Za pretpostaviti je da se taj mekusac vadio
ponajprije u prehrambene svrhe, u kontekstu
strategije opstanka lovaca-sakupljaca dobro
prilagodenih obalnom okoliSu otoka. S. gaederopus
mogao se lako vaditi sa staniSta dubokih samo
nekoliko metara, dok su zaron do vec¢ih dubina
i odlamanje od podloge neostec¢enih mekusaca
iziskivali znatne ronilacke vjestine. Jasno je da to
vrijedi i za vadenje ostalih jestivih mekusSaca koji
Zive u dubinama. Obilni ostaci ljustura mogli su
se takoder koristiti kao odli¢na sirovina za izradu
nakita ili drugih izradevina, no u $pilji nema jasnih
dokaza takvih aktivnosti.

Razvoj proizvodnje brizljivo oblikovanog nakita
nesumnjivo je jedna od najvaznijih neolitickih
inovacija na polju ukrasavanja tijela. To razdoblje
obiljezeno je izradom diskoidnih, bacvastih i
valjkastihzrnateprstenastihnarukvica. Proizvodnja
tih predmeta podrazumijeva poznavanje odredenih
postupaka vezanih uz tehnike brusenja, glacanja i
busenja koje iziskuju pazljivo planiranje i spretan
rad ruku te proizlaze iz razvoja proizvodnje glacanih
i brusenih kamenih alata (Wright & Garrard 2003;
Wright et al. 2008; Bonnardin 2009; Bar-Yosef
Mayer 2013; Rigaud et al. 2015; Martinez-Sevilla et
al. 2021). Od tada pa nadalje, proizvodnjom takvog
nakita, znatno se povecava raspon i raznolikost
raznobojnog osobnog nakita (Bar-Yosef Mayer
& Porat 2008; Baysal 2019; Micheli 2012; 2021a).
Neoliticki stocari i ratari oCito nisu izradivali samo
novi brizljivo oblikovan nakit, ve¢ su takoder koristili
jednostavne elemente napravljene od probusenih
Skoljaka i zivotinjskih zuba, ponekad nastavljajuci
dugotrajne starije tradicije. Pojava novih ukrasnih
predmeta omogucdila je nove nacine osobnog
ukrasavanja, a vjerojatno i preno$enje putem nakita
novih simbolickih poruka, uvjetovanih nastajanjem
novih drustvenih identiteta stvorenih u prvim
ratarsko-stoc¢arskim zajednicama.

GradaprikupljenaiskopavanjimauspiljiFranchthi
u Grckoj svjedoCi kako se mijenjalo ukrasavanje
tijela tijekom prijelaza iz mezolitika u neolitik
kao posljedica novih ukrasnih elemenata koje su
raznosile neoliticke skupine. Na tom nalazistu
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far away as the Sava-Drava-Danube interfluvial
region and the Neolithic cultures of Sopot and
Vinca (Dimitrijevi¢ & Tripkovi¢ 2002: 56-57, Fig. 3;
2006: 246-249, Fig. 10; Kukoc¢ 2013: 166; Tripkovi¢
et al. 2016; Bajcev & Stojanovi¢ 2016). Still older,
the presence of a large worked shell of Spondylus
in Grave 8 at Obre | (Benac 1973: 21, 44, Pl. 12:
13) may be evidence of the diffusion of Spondylus
ornaments in the interior towards the Danube valley
during the Early Neolithic, as discoveries made at
some Starcevo sites in eastern Croatia, Serbia, and
beyond seem to confirm (Dimitrijevi¢ & Tripkovié
2002: 54-56, Fig. 3; Vitezovi¢ 2012; 2016: 242,
Figs. 2, 4, 5; Kuko¢ 2013: 163, 165). However, we
cannot exclude the possibility that the diffusion of
Spondylus ornaments during the Neolithic in the
interfluvial region and from here further northwards
into the Carpathian basin did not originate
exclusively from the Adriatic coasts, but also from
the Aegean area through northern Greece.

Ornaments in transition: continuity and
tradition between last foragers and first
farmers

The shell beads of Zukovica Cave document
an early phase of the use of Spondylus ornaments
in Dalmatia (Figures 5.1 and 5.5). Most of them
were concentrated around and above the contact
between Zukovica’s Phase 4 and Phase 5 in
stratigraphic units attributed to the transition from
the Late Mesolithic to the Early Neolithic. A single
specimen (ZU 02, Figure 5.1.2), found in Phase 1c
with ceramics of the classic Hvar culture dated to
the Late Neolithic, probably represents instead a
residual find from older deposits. The stratigraphic
contexts of Phase 5 are attributed to the Late
Mesolithic and did not yield any fragments of
pottery, while those of Phase 4 feature a transitional
episode in which Early Neolithic artifacts, such as
potsherds of Impressed Ware, occurred in addition
toLate Mesolithicmaterials. Thehighfragmentation
of pottery suggests a disturbed context by intensive
post-depositional human activities related to
repeated occupations occurring during the Early
Neolithic (see Chapter 1 and Forenbaher 2020: 21-
23).

In the layers of the two phases mentioned,
the maximum incidence of edible bivalves is also
attested, and this reveals an intense exploitation
of marine resources among which S. gaederopus
is well represented (Table 5.2). We can assume
that the harvesting of this mollusk was mainly
intended for food consumption in the context of a
subsistence strategy of foragers well adapted to



Slika 5.5. Opcenita slika perli od ljusture Spondylusa iz
Spilje Zukovice (foto S. Forenbaher).

Figure 5.5. An overall view of Spondylus shell beads of
Zukovica Cave (photo S. Forenbaher).

intenzivno se proizvodio nakit, kako za mezolitika,
tako i za ranog neolitika. Za mezolitika ponajvise
su koristene kao nakit tri vrste skoljaka: Antalis sp.
(slonov zubak) te zajedno s njom probusena Tritia
neritea® i Columbella rustica (Perlés 2018; 2019).
UcCestalost ovih vrsta medu nalazima iz Spilje
Franchthi ipak se razlikuje od drugih mezolitickih
skupovanalazaizsrediSnjegizapadnogSredozemlja
u kojima prevladava C. rustica, T. neritea pojavljuje
se samo ponegdje, dok je Antalis sp. rijetka ili vrlo
rijetka (Alvarez-Fernandez 2008; 2010). BriZljivo
oblikovan nakit poput diskoidnih zrna od skoljke i
kamena uveden jeiizradivan zainicijalnog neolitika
(oko 6700.-6500. godine pr. Kr.), a Siri se od 6500.
godine pr. Kr. na dalje. Niz zrna pronadenih u $pilji
svjedocida se radi o jedinstvenom ranoneoliticCkom
primjeru cijelog tehnoloskog procesa proizvodnje
perli od Skoljke Cerastoderma glaucum na samom
nalazistu. Ta proizvodnja obiljezuje ukrasavanje
tijela u ranoneolitickim skupinama i potvrduje
sve veéu slozenost neolitickog osobnog nakita
kao posljedicu inovacija u ustroju drustva prvih
zemljoradnickihzajednica(Miller1996; Perlés&Pion
2020). Slicna obimna proizvodnja perli zabiljezena
je kasnije za ranog neolitika u juznoj Francuskoj na
nalazistima Chateauneuf-les-Martigues, Riaux 1 i
Fontbrégoua, gdje se mnostvo ostataka diskoidnih
zrna od Skoljke Cardium/Cerastoderma pojavljuje
za srednje faze cardium-impreso loncarije (Taborin

8 Sinonim: Cyclope neritea.

anisland coastal environment. The harvesting of S.
gaderopus mollusks could be done easily when the
beds were only a few meters deep, while it required
greater skill for divers to descend to greater depths
and detach the intact mollusks from the substrate.
Of course, this also applies to the harvesting of
other edible mollusks that live in the depths. The
abundant remains of S. gaederopus shells could
also be employed as an excellent raw material for
the production of the ornaments or other artifacts
of which, however, there is no certain evidence in
the cave.

The development of the production of elaborate
ornaments was undoubtedly the most important
innovation in the field of body adornment during
the Neolithic. The manufacturing of disc-, barrel-, or
cylindrical-shaped beads, as well as ring bracelets,
marks this period. The production of these objects
requires knowledge of specific processes related
to abrasion, polishing, and perforation techniques
that call for careful planning and manual skills and
derive from developments in the production of
polished and ground stone tools (Wright & Garrard
2003; Wright et al. 2008; Bonnardin 2009; Bar-Yosef
Mayer 2013; Rigaud et al. 2015; Martinez-Sevilla
et al. 2021). Thus, both the range and the diversity
of colored personal ornaments were significantly
enlarged fromthis period onwards by the production
of these ornaments (Bar-Yosef Mayer & Porat 2008;
Baysal 2019; Micheli 2012; 2021a). Obviously,
Neolithic farmers not only produced new elaborate
ornaments, but also used elements obtained from
simply perforated shells and animal teeth, in some
cases continuing a previous long tradition. However,
the appearance of new ornamental objects made
possible new modes of personal adornment and
probablytheconveyanceof newsymbolicmessages
through ornaments as an effect of emerging social
identities forged in the first farming communities.

The data collected during excavations at
Franchthi Cave in Greece reveal how body
adornment transformed during the Mesolithic-
Neolithic transition following the introduction of
new ornamental elements by Neolithic groups.
Intensive production and use of ornaments took
place at this site both in the Mesolithic and the
Early Neolithic. Three types of shells were mainly
employed as ornaments during the Mesolithic:
Antalis sp. (tusk shell) associated with perforated
Tritia neritea® and Columbella rustica (Perlés 2018;
2019). Nevertheless, the incidence of these taxa
distinguishes the series of Franchthi Cave from
other central and western Mediterranean Mesolithic
assemblages, where C. rustica is predominant, T.

8 Synonym: Cyclope neritea.
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1974: 141-143, slika 16; Courtin 2000: 93-94, slike
42-43).

Sudec¢i po raspolozivim arheoloskim podacima,
posljednji lovci-sakupljaci ukrasavali su svoja tijela
drugacije od neolitickih ljudi. Njihov nakit izradivan
jeodprobusenih prirodnih elemenata poput morskih
i rijecnih Skoljaka te zuba sisavaca. Takav nakit
ne nalazimo samo u naseobinskim nalazistima,
vec¢ i u grobovima u kojima se ponekad pojavljuje
u velikom broju. Medu razliCitim korisStenim
elementima najvazniju ulogu igra Columbella
rustica (kokica), naro¢ito medu skupinama
nastanjenim u sredozemnim podruc¢jima, no
dobro je poznato da je taj puzi¢ prosiren daleko
u unutrasnjost kontinenta. lako su mnoge vrste
Skoljaka bile na raspolaganju, C. rustica bila je
opéenito omiljenija od drugih malih puzi¢a koji bi
se takoder mogli lako koristiti kao prirodne perle.
Njeno prevladavanje medu elementima nakita u
mnogim mezolitickim skupovima nalaza moze se
objasnitilakim pronalazenjem u zoniobaleiizrazom
naroCite estetske sklonosti odredene specificnim
simbolickim znacenjima pripisanima kokici.

Kroz cijeli mezolitik, C. rustica bila je vrlo
uobiCajena u mnogim podru¢jima, poput
hrvatskog dijela istocne obale Jadrana (Koms$o &
Vukosavljevi¢ 2011; Cristiani et al. 2014a; Cvitkusié
2017) to potvrduje primjer $pilje Zukovice (vidjeti
4. poglavlje), kao i podalje od toga na podrucju
Derdapa (Bori¢ et al. 2014; Bori¢ & Cristiani 2019).
PojavljujesenaTrs¢anskomkrasuiisto¢noalpskom
prostoru sjeverne ltalije (Cremonesi 1983; Dalmeri
& Lanzinger 1997; Franco 2011; Cristiani 2012;
Bertolini et al. 2016; Fontana et al. 2023), ali i u
Abruzzu (Colombo & Serradimigni 2016) i Liguriji
(Gravel-Miguel et al. 2022). Kokice su takoder Ceste
u juznoj Francuskoj (Taborin 1974: 159-162) i na
prostoru Pireneja (Alvarez Fernandez 2008; 2010).
Prema tome, probusena C. rustica bila je omiljen
nakit razli¢itih mezolitickih skupina.

Kokica se moze naéi zajedno s drugim
morskim puzi¢ima kao Sto su T neritea ili rjede
sa slatkovodnim puzi¢ima kao sto su Theodoxus
danubialis ili T. fluviatilis te Lithoglyphus naticoides.
Uz njih se pojavijuju jos neki predmeti koji
upotpunjuju ukrasavanje tijela lovaca-sakupljaca
oko Sredozemnog mora. Probuseni jelenski
ocnjaci zasigurno su bili visoko cijenjeni nakitni
predmeti medu posljednjim lovcima-sakupljacima
sjeverne ltalije (Dalmeri & Lanzinger 1997; Franco
2011; Bertolini et al. 2016; Fontana et al. 2023),
istocne obale Jadrana (Koms$o & Vukosavljevié¢
2011; Cristiani et al. 2014a: 27-30; Cvitkusi¢ 2017:
tablica 1) i udaljenijih podrucja (Newell et al. 1990;
d’Errico & Vanhaeren 2002; Rigaud 2013), dok su se
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neritea is only sporadic, and Antalis sp. is rare or
very rare (Alvarez-Fernandez 2008; 2010). Elaborate
ornaments such as disc-shaped beads of shell and
stone were introduced and produced locally in the
Initial Neolithic (ca. 6700-6500 BC) and expanded
from 6500 BC onwards. The series of shell beads
found at Franchthi reveals that it is a unique
case for the Early Neolithic in which the entire
technological process of production of beads made
from the Cerastoderma glaucum shells occurred on-
site. This production characterizes adornment of
Early Neolithic bodies and confirms the emerging
complexity of Neolithic personal ornaments
resulting from social organizational innovations
among the first farming communities (Miller 1996;
Perlés & Pion 2020). Similar large-scale beadmaking
is documented during the Early Neolithic later
in southern France at the sites of Chateauneuf-
les-Martigues, Riaux 1 and Fontbrégoua, where
abundant remains of Cardium/Cerastoderma shell
disc-shaped beads appear during the middle phase
of the Cardial Ware (Taborin 1974: 141-143, Fig. 16;
Courtin 2000: 93-94, Figs. 42-43).

Based on the archaeological data available,
the body adornments of the last foragers turn out
to be different from those of the Neolithic since
the ornaments of the former were obtained from
perforated natural elements like marine and riverine
shells and mammal teeth. These ornaments are
found not only in settlement contexts, but also
in burials where they sometimes occur in large
numbers. Among the various elements used, C.
rustica, or dove shell, assumes a primary role
among the groups inhabiting the Mediterranean
regions, but as is well known this shell also spread
further into the continental interior. Although
many shell species would have been available, C.
rustica was generally preferred to other small-sized
gastropods, which would otherwise have been well
suited to use as natural beads. Its predominance
as an adornment component in many Mesolithic
assemblages can be explained both by the ease
of finding it in littoral zones and as a manifestation
of particular aesthetic preferences determined by
specific symbolic meanings attributed to the dove
shell.

Throughout the Mesolithic, C. rustica was
very common in many areas as such the eastern
Adriatic coast in Croatia (Koms$o & Vukosavljevi¢
2011; Cristiani et al. 2014a; Cvitkusi¢ 2017), as the
case of Zukovica Cave confirms (see Chapter 4), as
well as beyond in the Danube Gorges zone (Bori¢
et al. 2014; Bori¢ & Cristiani 2019). It appeared not
only in the Trieste Karst and the eastern Alpine
area in northern Italy (Cremonesi 1983; Dalmeri
& Lanzinger 1997; Franco 2011; Cristiani 2012;



zdrijelni zubi ciprinida upotrebljavali kao aplikacije
na nalazistima u unutrasnjosti kontinenta (Cristiani
et al. 2014b; Rigaud et al. 2014; Bori¢ & Cristiani
2019: tablica 1). Kucice C. rusticae prisutne su u
svim arheolodkim fazama $pilje Zukovice, no u
fazama 4 i 5 ima ih mnogo, a uz njih se pojavljuju
probusene kuéice drugih puzi¢a poput Tritia neritea,
Lithoglyphus naticoides i Lithoglyphus apertus
(vidjeti 4. poglavlje: tablica 4.2). Zadnja dva su
slatkovodni puzi¢i koji zive u plicacima rijeka i
potoka u srednjoj i isto¢noj Europi i ograniceni
su na crnomorski sliv. Njihovu prisutnost u Spilji
Zukovici mozemo smatrati nesumnjivim dokazom
postojanja kontakata izmedu mezolitickih skupina
Dalmacije i onih u unutrasnjosti, kao Sto se to
pretpostavlja u drugim kontekstima (vidjeti 4.
poglavlje i Harzhauser et al. 2007; Lazar et al. 2018;
Komso et al. 2020).

Prelazeéi na rani neolitik, ukrasi su pronadeni
u kontekstu istocnojadranske impreso loncarije
na nalazistima koja nisu povezana s pogrebnim
obicajima. Zbog toga gotovo da i nema podataka
o odnosu izmedu osobnog nakita i njegovog
koristenja za ukra$avanije tijela. Nakit se uglavnhom
sastojao od probusenih ljustura medu kojima
prevladavaju Skoljkasi. Probuseni zubi ili kosti
vrlo su rijetki, a ucestalost brizljivo oblikovanog
nakita poput perli vrlo mala. Nakit je malobrojan:
probusena ljustura Skoljke Cerastoderma glaucum
i razlomljeni, izduzeni i nazubljeni privjesak iz
Pokrovnika (Horvat & Vujevi¢ 2017: 50, T. 4.7,slika
5) te jednostavne probusene skoljke Cardium/
Cerastoderma i Venus iz Smil¢i¢a (Batovi¢ 1979:
498; 1981: 8, slika 1.1), kuglasto zrno od terakote
i probusena ljustura Skoljkasa Cerastoderma
glaucum iz Rasinovca (Podrug et al. 2018, 78-79,
slika 20), dok iz Crnog vrila potjeCe najbogatija
zbirka mnogobrojnih probusenih ljustura skoljkasa
(Acanthocardium tuberculata, Cerastoderma
glaucum i Venus verrucosa) uz nekoliko puzica
(Pisania striata), nekoliko probusenih valutica,
ocnjak psa (ili vuka?), probusenu ovalnu plocicu
od kosti, kuglasto kostano zrno i nekoliko kostanih
cjevastih elemenata (Marijanovi¢ 2009: 61-62, T. 19-
20).

Impreso loncarija u Italiji nije bila monolitna
pojava jer su se lokalne inacCice ukrasavanja
loncarije pojavile ve¢ u njenim pocetnim fazama i
jacale tijekom njenog razvoja.® Sto se ti¢e nakita,
nema jasnih razlika izmedu njena dva glavna

9 U juznim talijanskim pokrajinama dobro se razlikuju dva
glavna horizonta unutar skupina impreso lon¢arije: rana
faza (Impressa arcaica) datirana otprilike izmedu 6000.

i 5800./5700. godine pr. Kr. i poodmakla faza (Impressa
evoluta) koja traje od otprilike 5800./5700. do 5300. pr. Kr.
(Pessina & Tiné 2008: 43, slike 1-3; Natali & Forgia 2018).

Bertolini et al. 2016), but also occurred in Abruzzo
(Colombo & Serradimigni 2016) and Liguria (Gravel-
Miguel et al. 2022). Dove shells are also common
in southern France (Taborin 1974: 159-162) and
in the Pyrenees region (Alvarez Fernandez 2008;
2010). Thus, perforated C. rustica shells became
the favorite ornament of various Mesolithic groups.

Dove shell could also be associated with other
marine gastropods, such as T neritea, or less
frequently with freshwater ones, such as Theodoxus
danubialis or T fluviatilis and Lithoglyphus
naticoides. A few other items were associated
with them, completing the body decoration of
circum-Mediterranean foragers. Perforated red
deer atrophic canines were certainly among the
adornment objects most appreciated by the last
foragers of northern Italy (Bertolini et al. 2016;
Dalmeri & Lanzinger 1997; Franco 2011), those of
the eastern Adriatic coast (Komso & Vukosavljevi¢
2011; Cristiani et al. 2014a: 27-30; Cvitkusi¢ 2017:
Tab. 1), and beyond (Newell et al. 1990; d’Errico
& Vanhaeren 2002; Rigaud 2013), while in the
continental sites Cyprinid pharyngeal teeth were
also employed as appliqués (Cristiani et al. 2014b;
Rigaud et al. 2014; Bori¢ & Cristiani 2019: Tab.
1). Although C. rustica shells are attested in all
archaeological phases of Zukovica Cave, it occurred
in Phases 4 and 5 with numerous specimens
along with some other perforated shells as Tritia
neritea, Lithoglyphus naticoides and Lithoglyphus
apertus (see Chapter 4: Table 4.2). The last two are
freshwater gastropods inhabiting the shallows of
rivers and streams in central and eastern Europe
of the Black Sea drainage only, and its presence at
Zukovica Cave can be considered an unequivocal
proof of the existence of contacts between
Mesolithic groups of Dalmatia and those of the
inland territories as assumed for other contexts
(see Chapter 4 and Harzhauser et al. 2007; Lazar et
al. 2018; Komso et al. 2020).

If we turn to the Early Neolithic, ornaments
associated with Impressed Ware pottery on the
eastern Adriatic coast are found at sites not
associated with mortuary practices. Consequently,
there is little or no information about the
relationships between personal ornaments and
their use as body adornments. The ornaments were
mainly perforated shells, among which bivalves
seem to predominate. Perforated teeth or bones are
very rare, and the incidence of elaborate ornaments
such as beads is very low. However, ornaments are
not numerous: a perforated Cerastoderma glaucum
shell and a fragmentary elongated toothed pendant
from Pokrovnik (Horvat & Vujevi¢ 2017: 50, Pl. 4.7,
Fig. 5); simply perforated Cardium/Cerastoderma
and Venus shells from Smil¢i¢ (Batovi¢ 1979:

109



identificirana horizonta. U juznim dijelovima
poluotoka nazalost nema mnogo nalazista s
bogatim zbirkama ukrasnih predmeta koji bi pruzili
podatke o transformaciji ukrasavanjatijelazaranog
neolitika. Nakit ukljucuje pretezno morske skoljke
s probusenim ljusturama (Glycymeris i Cardium/
Cerastoderma) i dobru zastupljenost C. rusticae
zajedno s ponekim probusenim puziéem Conus
mediterraneus i T. neritea te ponekom ljuSturom
Skoljke Dentalium/Antalis, dok medu brizljivo
oblikovanim nakitom ima ponesto perli od Skoljke
i kamena te nekoliko prstenastih narukvica od
Skoljke. Na prostorima srednje Italije nastanjenim
skupinama jadranske impreso loncarije,'® nakit
ukljucuje probusene skoljke Glycymeris i Cardium/
Cerastoderma,'" poneku skoljku Dentalium/Antalis
te nekoliko kostanih privjesaka i probuSenih
zivotinjskih zuba, dok medu brizljivo oblikovanim
nakitom nalazimo tek poneku perlu od kamena,
Skoljke ili kosti (Micheli 2002; 2021a: tablica A;
Petrinelli Pannocchia & Vassanelli 2021).

Mnostvo razasutih ljudskih ostataka prikupljeno
je iz stratigrafskih jedinica faza 4 i 5 pilje Zukovice
koje su takoder sadrzavale perle od skoljke (slika
5.6). Medu njima su razlomljene kosti razliitih
dijelova tijela iz dva poremecéena primarna ukopa
(odrasle individue i djeteta/adolescenta), kao i
nesto ostataka jo$ jedne neodredene individue.
Razlomljenost i nepotpunost kosturnih ostataka
ukazuje na to da su kosturi poremeceni, mozda u
sklopu obi¢aja sekundarnog pokopavanja (vidjeti 4.
poglavlje). Buduci da ljudski ostaci nisu pronadeni
ni u jednom od kasnijih neolitickih slojeva,
izuzev dvije kosti u stratigrafskim jedinicama
9 i 102, kosturni ostaci vjerojatno se mogu
pripisati kasnomezolitickom horizontu na temelju
radiokarbonskih datuma (vidjeti 1. poglavlje, tablica
1.1, slike 1.1 i 1.2) i svjedo¢e o poremecenim i
namjerno manipuliranim mezolitickim grobovima.
Cini se da se stratigrafska distribucija perli od
Skoljke podudara s distribucijom ostataka ljudskih
kostiju (slika 5.6), Sto ukazuje na to da su mozda
medusobno povezani. Povrh toga, ne treba
zaboraviti da isti slojevi faza 4 i 5 sadrzavaju
razliCite probusene kucéice C. rusticae, T. neriteae, L.

10 Naseljavanje prvih zemljoradnika odigralo se na sredi$njem
prostoru Apeninskog poluotoka otprilike izmedu 5800. i
5500. godine pr. Kr. Taj prostor naselile su razli¢ite impreso
skupine pristigle iz razli¢itih podrugja i tradicija, no one su
ipak pripadale zajedni¢kom kulturnom svijetu (Pessina & Tiné
2008: 49-50, slike 1-3; Radi & Petrinelli Pannocchia 2018).

11 Mnoge probusene ljusture C. rusticae i nekoliko privjesaka
od kljova svinje poznate su jedino iz nalazi$ta na otvorenom
Santo Stefano di Ortucchio in Abruzzo (Micheli 2002; Petrinelli
Pannocchia & Vassanelli 2021). Ta grada je osamljena i razlikuje
se od skupova nalaza iz drugih poznatih nalazi$ta jadranske
impreso lon¢arije u sredi$njem dijelu Apeninskog poluotoka.
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498; 1981: 8, Fig. 1.1); and the richest collection
of all at Crno vrilo with numerous perforated
shells of bivalves (Acanthocardium tuberculata,
Cerastoderma glaucum and Venus verrucosa)
alongside some gastropods (Pisania striata), some
perforated pebbles, a canid canine tooth (wolf?), a
perforated bone oval plate, a bone globular bead,
and some bone tubular elements (Marijanovi¢
2009: 61-62, Pl. 19-20).

The Impressed Ware in Italy was not a monolithic
entitysinceevenduringitsinitialstageslocalvariants
of pottery decoration appeared, becoming more
pronounced throughout their evolution.® In the field
of ornaments, therearenocleardifferencesbetween
the two main horizons identified. Unfortunately,
there are not many known sites with rich collections
of ornamental objects that can provide evidence
of the transformation of body adornment during
the Early Neolithic in the southern regions of the
Peninsula. Ornaments include mainly marine shells
with perforated bivalves (Glycymeris and Cardium/
Cerastoderma) and a good number of C. rustica
associated with some Conus mediterraneus and
T. neritea, among perforated gastropods, some
Dentalium/Antalis tusk shells, while elaborated
ornaments include some shell and stone beads and
few shell ring bracelets. If we consider the areas of
central Italy inhabited by Adriatic Impressed Ware
groups,'® ornaments include perforated Glycymeris
and Cardium/Cerastoderma shells,"" sporadic
Dentalium/Antalis tusk shells, some bone pendants
and perforated animal teeth, while elaborated
ornaments with only some stone, shell, or bone
beads are occasional (Micheli 2002; 2021a: Tab. A,
Petrinelli Pannocchia & Vassanelli 2021).

Many scattered human remains were recovered
in Zukovica Cave in stratigraphic units of Phases
4 and 5 where shell beads also occurred (Figure
5.6). They include fragmented bones of different
body parts of two disturbed primary burials
of an adult and a child/adolescent, and some

In southern regions of Italy, two main horizons have been better
distinguished within Impressed Ware groups: an early phase
(Impressa arcaica) dated between c. 6000 and 5800/5700 BC and an
advanced phase (Impressa evoluta) ranging from c. 5800/5700 to
5300 BC (Pessina & Tiné 2008: 43, Figs. 1-3; Natali & Forgia 2018).

10 The occupation of the central regions of the Peninsula by first
farmers occurred between ca. 5800 and 5500 BC by different
Impressed Ware groups coming from diverse areas and traditions
yet belonging to the same cultural world (Pessina & Tiné
2008: 49-50, Fig. 1-3; Radi & Petrinelli Pannocchia 2018).

11 Numerous perforated C. rustica shells and some Sus
scrofa tusks pendants are known only at the open site of
Santo Stefano di Ortucchio in Abruzzo (Micheli 2002;
Petrinelli Pannocchia & Vassanelli 2021). This evidence is
unique and differentiates the series from the other known
Adriatic Impressed Ware sites of central Peninsula.



naticoidesa i L. apertusa (slika 5.7) koje su mogle
biti kombiniranei slozene kao elementi ukrasavanja
tijela (vidjeti 4. poglavlje). Prema tome, perle od
ljusture Spondylusa i probuseni puzi¢i mogu se
tumaciti kao osobni nakit iz poremecéenih primarnih
ukopa ili mozda iz sekundarnih ukopa nepovezanih
dijelova kostura. Ne mozemo, medutim, iskljuciti
mogucnost da su ti predmeti, ili neki od njih, vezani
uz boravak ranoneolitickih ljudi koji su poremetili
mezoliticke grobove.

Mezoliticki grobovi poznati su u Dalmacijiiz Vele
spile (Wallduck et al. 2010) - jo$ jednog nalazista
na zapadnom kraju otoka Korcule —iiz Spilje Vlakna
na Dugom Otoku (Vujevi¢ & Bodruzi¢ 2013). U Veloj
spili pronadeni su vise ili manje cjeloviti kosturi
fetusa, troje djece i jednog odraslog muskarca
pripisani kasnom mezolitiku. Njima treba dodati
jos nekoliko izoliranih ljudskih kosturnih ostataka
prikupljenih unutar otkopanog prostora. Primarne
inhumacije polozene su u zgréenom polozaju u
proste rake bez osobnog nakita (Komso 2006:
73, slika 12; Wallduck et al. 2010). Za razliku od
toga, mnogobrojne probusene kucice C. rusticae
prikupljene su iz najranijih holocenskih slojeva
Spilje (Cristiani et al. 2014a: 25-26, slika 2). U
Spilji Vlakno pronaden je primarni ukop odraslog
muskarca pripisan ranom mezolitiku. Njemu treba
dodati razasute ljudske ostatke iz drugih slojeva
koji pripadaju jos jednom odraslom muskarcu i
odrasloj zeni. Uz primarnu inhumaciju nije bilo
osobnog nakita, no mnogobrojne probusene kucice
C. rusticae prikupljene su iz sloja 2 zajedno s
nekoliko T. neritea i jednim probusenim ocnjakom
jelena (Vujevi¢ & Bodruzi¢ 2013). Podaci iz sve tri
Spilje su slicni i sugeriraju postojanje uobicajenih
pogrebnih postupaka koji su ukljucivali primarni
i sekundarni ukop s manipulacijom kosturnih
ostataka za razli¢itih faza tijekom neolitika (vidjeti
3. poglavlje). Cini se da nakit nije izravno povezan
s primarnim ukopima, ali ga unato¢ tome ima u
izobiljuumezolitickim slojevima koji uz nakit sadrze
i grobove.

Kasnomezoliticka faza protezala se kroz 8. i
7. tisuéljeée prije Krista. Cini se da na mnogim
mjestima duz istoCne obale Jadrana nije bilo ocitih
kontakata izmedu kasnih lovaca-sakupljaca i prvih
zemljoradnika jer ima vrlo malo nalazista na kojima
postoje kasnomezoliticki i ranoneoliticki horizonti
koji Cesto nisu radiokarbonski datirani (Biagi 2003;
Komso 2006: tablica 2; Forenbaher et al. 2013:
tablica 1; Kacar 2021: 801-802). Nasuprot tome,
nedavno prikupljeni nalazi iz $pilje Zukovice isti¢u
postojanje kasnomezolitickog horizonta kojeg
na temelju raspolozivih radiokarbonskih datuma
mozemo datirati okoiliubrzo nakon 6300. godine pr.
Kr. Takvo vremensko opredjeljenjeispunjava prividni

remains of another individual not determined.
The fragmentation and incompleteness of the
remains suggests bones disturbance, possibly as
part of a secondary burial practice (see Chapter
3). Since no human remains were found in any of
the later Neolithic layers except for two bones in
Stratigraphic Units 9 and 102, it is probable that
the skeletal remains can be attributed to the Late
Mesolithic horizon based on '“C dates (see Chapter
1: Table 1.1, Figures 1.1 and 1.2) and are evidence
of disturbed or intentionally manipulated Mesolithic
burials. The stratigraphic distribution of the shell
beads appears to correspond to that of human
bone remains (Figure 5.6), indicating their potential
association. Furthermore, it should not be forgotten
that in the same layers of Phases 4 and 5 there are
various perforated shells of C. rustica, T. neritea and
L. naticoides and L. apertus (Figure 5.7) which could
be combined and arranged as elements of body
adornment (see Chapter 4). Thus, Spondylus shell
beads and perforated gastropods shells can be
interpreted as personal adornments from disturbed
primary inhumations or perhaps from disarticulated
skeletons of secondary depositions. However, we
cannot exclude the possibility that these objects,
or some of them, are instead pertinent to the Early
Neolithicoccupationwhichdisturbed the Mesolithic
burials.

Mesolithic burials are known in Dalmatia from
Vela spila (Wallduck et al. 2010), another site
at the western end of Korcula island, and from
Vlakno Cave on the island of Dugi Otok (Vujevi¢
& Bodruzi¢ 2013). At Vela spila the complete or
partially complete remains of a fetus, three children,
and an adult male attributed to the Late Mesolithic
were found, to which must be added several other
disarticulated and isolated human bone remains
recovered from the excavated area. The primary
inhumations were deposited in flexed position in
simple graves without personal ornaments (Komso
2006: 73, Fig. 12; Wallduck et al. 2010). Numerous
perforated C. rustica shells were recovered instead
from the earliest Holocene stratigraphic contexts
of the cave (Cristiani et al. 2014a: 25-26, Fig. 2). At
Vlakno Cave a primary deposition of an adult male
burial attributed to the Early Mesolithic was found,
to which must be added scattered human remains
belonging to another adult male and to an adult
female from another level. No personal ornaments
were associated with the primary inhumation;
nevertheless, numerous perforated C. rustica shells
were collected in Stratum 2 together with some T.
neritea and a perforated red deer atrophic canine
(Vujevi¢ & Bodruzi¢ 2013). The data from the three
caves are similar and they suggest the existence
of common burial practices involving primary and
secondary burials with the manipulation of skeletal
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Figure 5.6. Comparison between the incidence of human bone remains (weight in grams)
and the distribution of Spondylus shell beads.
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kronoloski jaz koji neposredno prethodi vremenu
Sirenja skupina povezanih s impreso loncarijom u
Dalmaciji (vidjeti 1. poglavlje, tablica 1.1, slike 1.1
i 1.2). Pojavu neolitika u medurije¢ju Save, Drave i
Dunava oznacio je dolazak starCevackih skupina
malo prije 6200. godine pr. Kr. koje su se iz tog
prostora postepeno Sirile prema sjeveru i zapadu
u Karpatsku kotlinu (Porci¢ et al. 2020), dok su se
pocevsi od oko 6000. godine pr. Kr. duz Dalmacije
Sirile skupine povezane simpreso loncarijom (vidjeti
1. poglavlje i Forenbaher et al. 2013; McClure et al.
2014; Kacar 2021).

Sto znamo o ranoneolitickim pogrebnim
obicajima na isto¢noj obali Jadrana? Neoliticka
grada iz Dalmacije ukljucuje desetak grobova i
izvjestanbrojizoliranih kostiju,nomedu njimajevrlo
malo ranoneolitickih grobova.'? Grobovi u Spiljama
su vrlo rijetki za neolitika. Primarni ukopi su ¢es¢i
(iako ih obicno nema mnogo) na nalazistima na
otvorenom, ¢esto smjesteni uz ili unutar struktura
interpretiranih kao nastambe. U isto¢nojadranskim
neolitickim grobovima obi¢éno nema grobnih
priloga ni nakita, osim u jednom slucaju koji se
pripisuje srednjem neolitiku (Zlatuni¢ 2003: slika
77; Forenbaher et al. 2010: 351-353). Zbog toga
vrijedi spomenuti ulomak prstenaste narukvice
od Spondylusa iz groba u bloku 56 u SmilCi¢u
pripisanog danilskoj kulturi u kojem je bio pokopan
odrasli muskarac (Batovi¢ 1967: 269, slika 6, T. 3:
2). Unato¢ opceg nedostatka podataka, nalaz iz
Smilci¢a svjedoci o vaznosti nakita od Spondylusaili
Cak ulomaka takvog nakita za neoliticke stanovnike
Dalmacije, a ne samo za populacije u unutrasnjosti
kamo se taj nakit Sirio.

S druge strane Jadrana na prostoru ltalije,
ranoneoliticke pogrebne obic¢aje u juznim
pokrajinama obiljezavaju pojedinacne inhumacije
u plitkim rakama unutar naselja na otvorenom, dok
se u sredisnjoj Italiji uz njih pojavljuje odlaganje
nepovezanih kostiju u Spiljama. Grobovi nisu brojni
i obicno nema ni grobnih priloga ni osobnog nakita,
kao na primjer u grobovima impreso loncarije
u juznoj Iltaliji (Conati Barbaro 2008; Grifoni
Cremonesi 2002; 2006; Micheli 2021a: 1284). Stoga
se Cini da u smrti nakit nije bio narocCito vazan za
impreso populacije koje su nastanjivale Apeninski
poluotok i istocnu obalu Jadrana. Izgleda da se
takvo stanje razlikuje od onog u juznoj Francuskoj,
gdje ranoneoliticki ukopi sadrze grobne priloge i
osobni nakit ukljucujuci perle, privjeske i narukvice
od Skoljaka, kosti i kamena (Beyneix 1997; Zemour
2011; Zemour et al. 2017).

12 Sigurni ranoneoliti¢ki grobovi poznati su iz Smil¢ic¢a (Batovi¢
1967; Jankovi¢ et al. 2020) i Crnog vrila (Marijanovi¢ 2003), dok
se pojedinacni ljudski ostaci pojavljuju u jos nekoliko nalazista.
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remains at various phases during the Mesolithic
(see Chapter 3). The ornaments do not appear to be
directly associated with the primary burials but are
nonetheless numerous in the Mesolithic layers that
also contained the graves.

The Late Mesolithic phase extended into the
8t and 7t millennia BC. In many localities along
the eastern Adriatic coast, there does not appear
to have been any evident contact between late
foragers and the first farmers, since there are very
few sites where both Late Mesolithic and Early
Neolithic horizons are attested, and '*C dates are
often not available (Biagi 2003; Koms$o 2006: Tab.
2; Forenbaher et al. 2013: Tab. 1; Kacar 2021: 801-
802). In this regard, the recent finds from Zukovica
Cave highlight the existence of a Late Mesolithic
horizon that we can date to around or soon after
6300 BC based on available “C dates. Thus, this
chronological range fills the apparent chronological
gap just before the time of the spread of Impressed
Ware groups in Dalmatia (see Chapter 1: Table 1.1,
Figures 1.1 and 1.2). The arrival of Star¢evo groups
in the Sava-Drava-Danube interfluvial region shortly
before 6200 BC marks the beginning of the Neolithic
there; the following centuries saw a subsequent
expansion into the Carpathian Basin (Poréi¢ et al.
2020), while along the Dalmatian coast the Neolithic
is marked by the spread of Impressed Ware groups
from about 6000 BC (see Chapter 1 and Forenbaher
et al. 2013; McClure et al. 2014; Kacar 2021).

In this regard, what do we know about funerary
practices of the Early Neolithic eastern Adriatic?
In Dalmatia the Neolithic evidence includes about
a dozen burials and a number of isolated bones;
among them, Early Neolithic burials are very few.?
During the Neolithic, cave burials are very rare,
while primary inhumations are more common, but
generally not numerous at open-air settlement
sites where they are often located near or within
structures interpreted as habitations. Grave goods
and personal ornaments are usually absent in
eastern Adriatic Neolithic burials, exceptinonecase
attributedtothe Middle Neolithic (Zlatuni¢ 2003:Fig.
77; Forenbaher et al. 2010: 351-353). The fragment
of a Spondylus ring bracelet found in the grave of an
adult male attributed to the Danilo culture in block
56 at SmilCi¢ is therefore noteworthy (Batovi¢ 1967:
269, Fig. 6, Pl. 3: 2). Despite the general lack of data,
the SmilCi¢ evidence suggests the importance of
Spondylus ornaments, or even fragments of them,
for the Neolithic populations of Dalmatia, and not
just for the inhabitants of the interior territories
where these ornaments spread.

12 Early Neolithic burials occur certainly at Smil¢i¢ (Batovi¢
1967; Jankovi¢ et al. 2020) and Crno vrilo (Marijanovi¢ 2003),
while sporadic human remains appear also in other few sites.



Podaci iz Zukovice svjedoGe o prisutnosti
kasnomezolitickih grobova u slojevima faza 4 i 5.
Fragmentiranostkosturnihostatakamozdasvjedoci
o sekundarnom odlaganjui intenzivnoj manipulaciji
ljudskim ostacima ili o kasnijim boravcima u
Spilji nakon odlaganja ostataka pokojnika. Ti
boravci mogli su dovesti do remecéenja grobova
i preoblikovanja talozine zajedno s gradom koju
je ona sadrzavala (kosturnim ostacima, grobnim
prilozima i osobnim nakitom koji su se rasuli kroz
slojeve).

Da bismo bolje razumijeli slu¢aj $pilje Zukovice,
moramo se zbog nedostatka grade u Dalmaciji
osvrnuti na prostor uz Dunav u Perdapu. U tom
smisluy, Vlasac u Srbiji predstavlja narocito zanimljiv
slucaj. Niz grobova otkrivenih tijekom nedavnih
iskopavanja sugerira postojanje kontinuiteta
pogrebnih obicaja od kasnog mezolitika u rani
neolitik koji se ocituje u koriStenju istog prostora
za pokopavanje i istom nacinu postupanja s tijelom
pokojnika, aliinavazne promjene vezane uz estetiku
ukrasavanjatijela.Unekimaodtihkasnomezolitickih
grobova pojavljuju se poneke perle od Spondylusa.
Ukop odrasle zene (grob H63), datiran oko 6200.
godine pr. Kr,'® sadrzi kombinaciju mezolitickih
elemenata ukrasavanja poput aplika od zdrijelnih
zuba Saranke (Rutilis sp.) koji su najvjerojatnije
bili dijelovi ukrasa za glavu pokojnice i neolitickih
elemenata poput jajolike perle od Spondylusa
pronadene pokraj atlasa. Jos nekoliko perli od
Spondylusa pronadeno je u ispuni groba zajedno
s diskoidnim zrnima od mramora i manjim zrnima
od crvenkastogiili bjelkastog vapnenca (Bori¢ 2011:
179-180, slika 15). Perla od Spondylusa pronadena
je u Lepenskom Viru zajedno s drugim perlama od
vapnenca u grobu 87a-b pripisanom Lepenskom
Viru I-1l koji je istovremen s prijelazom iz mezolitika
u neolitik u Vlascu (Bori¢ et al. 2014: 25).

Pojava perli od Spondylusa u grobovima u
Vlascu (grobovi H53, H60+59, H62 i H63) i jednom
grobu u Lepenskom Viru (grob 87a-b) svjedoCi o
promjenama u ukrasavanju tijela vezanim uz odabir
nakita i dokazuje postojanje odredenih dodira i
interakcija izmedu posljednjih lovaca-sakupljaca i
prvih zemljoradnika koji su se Sirili dolinom Dunava
(Bori¢ et al. 2014). Uz to sugerira usvajanje ukrasnih
elemenatakoji se ¢ine stranimukasnomezoliticCkom
svijetu. Nakit od Spondylusa prisutan je malo kasnije
u nekim starc¢evackim nalazistima u medurijecju
Save, Drave i Dunava u obliku perli i prstenastih
narukvica (Dimitrijevi¢ & Tripkovi¢ 2002: 54-56;
Vitezovi¢ 2012: 220-221; 2016: 245-246). Vaznost

13 Vlasac, grob H63, ljudsko rebro, OxA-16542: 7701+39 BP.
Nakon korekcije zbog efekta slatkovodnog rezervoara: 7261+60
BP, kalibrirani 1 SD raspon: 6212-6066 pr. Kr., kalibrirani 2 SD
raspon: 6232-6018 pr. Kr. (Bori¢ et al. 2008: dodatak, tablica 1).

Beyond the Adriatic in Italy, Early Neolithic
mortuary practices are characterized at open-
air settlements in the southern regions by single
inhumation burials in shallow cuts, while in central
ltaly there are also depositions of disarticulated
bones in caves. Tombs are not numerous, and grave
goods and personal adornments are usually absent,
as for example among the Impressed Ware burials
of southern Italy (Conati Barbaro 2008; Grifoni
Cremonesi 2002; 2006; Micheli 2021a: 1284).
Therefore, ornaments do not seem to have been
particularly significant in death for Impressed Ware
peoples who inhabited both the Italian peninsula
andthe eastern Adriatic coast. This situation seems
to differ from that documented in southern France,
where Early Neolithic burials contain grave goods
and personal ornaments including beads, pendants,
and bracelets made from shells, bone, and stone
(Beyneix 1997; Zemour 2011; Zemour et al. 2017).

Data from Zukovica Cave suggest the presence
of some Late Mesolithic burials in the levels of
Phases 4 and 5. The fragmentation of skeletal
remains may be an indication either of secondary
depositions in which human remains were intensely
manipulated or later occupations of the cave
following the deposition of the remains of the
deceased, or both. These occupations may have led
to a disturbance of burials and the reworking of the
deposit with the materials preserved in it (skeletal
remains, grave goods and personal ornaments that
spread across the layers).

To better understand the case of Zukovica Cave
and given the lack of evidence in Dalmatia, we need
to move to the Danube River at the Iron Gates.
Here the case of Vlasac in Serbia is particularly
interesting. Recent excavations have discovered
a series of burials that reveal both continuity of
funerary practices from the Late Mesolithic into
the Early Neolithic in the use of the same place
for burials, in the treatment of the corpse of the
deceased, and important changes regarding the
aesthetics of body adornment. In some of these Late
Mesolithic burials some Spondylus beads occur. In
this connection, the burial of an adult female (grave
H63), dated around 6200 BC,'® combined Mesolithic
adornment elements including pharyngeal carp
(Rutilis sp.) tooth appliqués, most likely part of a
headdress, and Neolithic ones such as an ovoid-
shaped Spondylus bead next to the atlas. Several
other Spondylus beads were found in the infill of
the burial along with discoid-shaped beads made
from marble and smaller ones made from reddish

13 Vlasac, burial H63, human rib, OxA-16542: 7701439
BP. After correction for the freshwater reservoir
effect: 7261+60 BP, 1 SD: 6212-6066 BC, 2 SD: 6232-
6018 BC (Boric¢ et al. 2008: Appendix, Tab. 1).
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takvog nakita za prve zemljoradnike potvrdena je
povrh toga nalazom ostave 1 u Lepenskom Viru
Illb. StarCevacka posuda sadrzavala je 62 jajasto
oblikovane perle od Spondylusa, Cetiri zelene jajaste
perle od nefrita, Cetiri kuéice C. rusticae i privjesak
od kosti. Taj nalaz svjedocCi o odlaganju vrijednih
predmeta i Sirenju egzoticnih dobara i sirovina
razli¢itog porijekla (Srejovi¢ 1972: 148, T. 9; Bori¢
2011: 179, biljeska 132, slika 16).

Raspolozivi podaci s prostora Derdapa
upucuju na to da se otprilike u vremenu od 6200.
do 6000./5950. godine pr. Kr. (Sto odgovara
prijelaznoj fazi) za kasnomezoliticko ukrasavanje
tijela koristilo Zdrijelne zube Saranki (Rutilis sp.)
te probusene kucice morskih puzi¢a (C. rustica
i T neritea) i slatkovodnih puzi¢a (T. fluviatilis i L.
naticoides). Koristenje zdrijelnih zuba Saranki za
ukrasavanje tijela kulturni je odabir vjerojatno
povezan s odredenim simbolizmom kojim je zracio
nakit lokalnih mezolitickih skupina, pri ¢emu su
elementi vezani uz vodu bili naroCito istaknuti.
Otprilike nakon 6200. godine pr. Kr.,, zahvaljujuéi
interakciji s prvim zemljoradnickim skupinama, u
kasnomezoliticki repertoar uvode se novi brizljivo
izradeni egzoti¢ni ukrasi poput perli od Spondylusa i
diskoidnih zrna od vapnenca.

Dodatna grada koja svjedoCi o mogucoj
interakciji izmedu posljednjih lovaca-sakupljaca i
prvihzemljoradnikapotjeceiz Spilje Edere/Stenasce
u Tr§¢anskom krasu. U sloju 3a, datiranom oko
5600. godine pr. Kr,'* tri vrlo mala diskoidna zrna
od vapnenca nadena su uz klasic¢ni kastelnovijenski
skup litickih nalaza, nekoliko nedijagnostickih
ulomaka loncarije i ostatke faune divljih i domacih
Zivotinja (Biagi et al. 2008: 253). Taj kontekst jako
podsje¢a na prethodno opisane slucCajeve, Sto
namece pitanja o prirodi i datiranju prijelaza od
kasnomezolitickih do ranoneolitickih skupina u
juznoj Europi i vrstama interakcija kojima je takav
nakit mogao dati opipljiv oblik.

Ne smijemo zaboraviti da je kolanje predmeta
ili sirovina putem razmjene dio drustvenosti.
Ono proizvodi posljedice u mnogim sferama
svakodnevnog zivota: zadovoljava potrebu za
dobrima i sirovinama kojih nema u blizini ni u
materijalnoj kulturi, implementira politiku odredenu
darovimailimreZama saveznistvaiopskrbljuje neke
pojedince ili skupine dobrima koja isti¢u drustvene
razlike ili ugledne uloge (Mauss 1924; Appadurai
1986; Spielmann & Eder 1994; Godelier 1996; Fowler
2004: 53-62; Testart 2007).

14 Spilja Edera/Stenasca, sloj 3a, drveni ugljen, GX-19569: 6700130
BP, kalibrirani 1 SD raspon: 5721-5484 pr. Kr., kalibrirani 2
SD raspon: 5883-5378 pr. Kr. (Biagi et al. 1993: 48, slika 2).
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or whitish limestone (Bori¢ 2011: 179-180, Fig.
15). A Spondylus bead was also found at Lepenski
Vir associated with other limestone specimens in
burial 87a-b attributed to Lepenski Vir I-1l which is
contemporaneous with the Mesolithic-Neolithic
transition phase at Vlasac (Bori¢ et al. 2014: 25).

The appearance of Spondylus beads in burials
at Vlasac (graves H53, H60+59, H62 and H63) and
in one burial at Lepenski Vir (grave 87a-b) suggests
changes in the choice of body ornaments and
proves some interactions between the last foragers
and the first farmers who spread along the Danube
valley (Bori¢ et al. 2014). It also indicates the
acquisition of adorning elements apparently foreign
to the Late Mesolithic world. Spondylus ornaments
are attested a little later at some StarCevo sites
in the Sava-Drava-Danube interfluvial region with
beads and ring bracelets (Dimitrijevi¢ & Tripkovié
2002: 54-56; Vitezovi¢ 2012: 220-221; 2016: 245-
246). The importance of these ornaments among
the first farmers is further confirmed by Hoard 1
at Lepenski Vir lllb, a StarCevo pot containing 62
ovoid-shaped Spondylus beads, four green ovoid-
shaped nephrite beads, four C. rustica shells, and a
bone pendant, that attests to both the deposition of
objects of value and the spread of exotic goods and
raw materials of various origins (Srejovi¢ 1972: 148,
PIl. 9; Bori¢ 2011: 179, note 132, Fig. 16).

From the data available from the Iron Gates area,
it appears that in the time span ca. 6200-6000/5950
BC, corresponding to the transitional phase, Late
Mesolithic body adornment involved the use of
pharyngeal carp (Rutilius sp.) teeth and perforated
C. rustica and T. neritea marine shells as well as T.
fluviatilis and L. naticoides freshwater shells. Using
pharyngeal carp teeth as components of body
decoration represents a cultural choice related
likely to some particular symbolism conveyed by
ornaments of local Mesolithic groups in which the
components connected withthewaterelementwere
particularly emphasized. Interactions with the first
farming groups introduced new exotic, elaborate
ornaments into the Late Mesolithic repertoire after
ca. 6200 BC, including Spondylus and disc-shaped
limestone beads.

Further evidence which reveals possible
interactions between last foragers and first farmers
comes from Edera Cave/Stenasca in the Trieste
Karst,where, inlayer 3a,datedto ca. 5600 BC,'* three
very small disc-shaped beads made of sandstone
were associated with a classical Castelnovian lithic
assemblage with a few uncharacteristic potsherds

14 Edera Cave/Stenasca, layer 3a, charcoal, GX-
19569: 6700+£130 BP, 1 SD: 5721-5484 BC, 2 SD:
5883-5378 BC (Biagi et al. 1993: 48, Fig. 2).



Napokon, razlike u ukrasavanju tijela koje se
iskazuju kroz sklonost prema prirodnim elementima
ili napravljenim perlama izraz su kulturne
raznolikosti skupina koje isticu pripadnost i osobne
identitete. Razli¢ito ukrasavanje tijela prirodnim
nakitom ili brizljivo oblikovanim predmetima istice
razliku izmedu onog Sto je ,prirodno” i joS nije
udomaceno i onog Sto je, nasuprot prethodnom,
ljudski kulturni proizvod u procesu domestikacije ili
je ve¢ udomaceno i transformirano (Micheli 2021a).

Zakljucne napomene

Perle od 3koljke iz $pilje Zukovice mogu se
datirati u ranu fazu upotrebe nakita od Spondylusa
u jadranskoj regiji koja se moze smjestiti otprilike
izmedu 6300. i 6000. godine pr. Kr., u prijelaznu
fazu izmedu kasnog mezolitika i ranog neolitika.
Stoga bi bilo vrlo vazno razjasniti kronoloske i
kulturne informacije o narukvici iz $pilje Kopacine
kako bi se provjerila i mozda potvrdila njena rana
atribucija. Nazalost, zasad nema drugih podataka
o nakitu od Spondylusa iz ostalih dalmatinskih
nalazista pripisanih tom razdoblju. Nase tumacenje
proizlazi dijelom izravno iz podataka prikupljenih u
$pilji Zukovici, a dijelom iz éitavog niza usporedbi s
drugim istovremenim kontekstimaiz prostoraizvan
jadranske regije.

Kasni lovci-sakupljaciiz $pilje Zukovice dobro su
poznavali obiljezja i stanista Skoljke S. gaederopus
jer su je iskoristavali zajedno s drugim mekuscima
kaoizvor hrane unutar strategije prezivljavanja koja
je bila dobro prilagodena specificnom morskom
okoliSu otoka Korcule. Bili su sposobni duboko
roniti i otkidati neosteéene skoljke od podloge
za koju su bile pricvrséene. Sudec¢i po ucestalosti
ostataka, Cini se da to iskoriStavanje ipak nije bilo
intenzivno ni usredotoceno samo na S. gaederopus
jer su se iskoristavali i drugi mekusci. Nakon sto
su mekusci bili konzumirani kao hrana, njihove
ljusture mogle su se upotrijebiti kao sirovina za
izradu nakita i drugih predmeta, no zasad u Spilji
nema naznaka te vrste aktivnosti. Pronadeni ostaci
ljustura S. gaederopusa potvrduju spomenuta
opazanja pa stoga nema jasnih dokaza da su perle
od ljustura Spondylusa iz faza 4 i 5 bile izradene u
samoj Spilji. Vjerojatnije je da su bile napravljene
negdje drugdje i unesene na nalaziste putem dodira
sdrugimlovno-sakupljackimili stocarsko-ratarskim
skupinama. Sudecéi po svemu prethodno izlozenom,
proizvodnja diskoidnih i bacvastih perli potekla je
unutarneolitickogsvijetajerjeiziskivalapoznavanje
tehnoloskih postupaka razvijenih za proizvodnju
glacanihibrusenih kamenih alata. Taj nakit Siroko je

and faunal remains of both wild and domesticated
animals (Biagi et al. 2008: 253). This context closely
resembles the cases cited above, raising questions
aboutthenatureandtimingofthetransitionbetween
the Late Mesolithic and the Early Neolithic groups
in southern Europe and the kind of interactions that
the ornaments could have materialized.

We must not forget that the circulation of objects
or raw materials through exchange is an affair that
concerns sociality and that has repercussions in
many spheres of everyday life, including to satisfy
the need to have goods or raw materials absent in
theterritory andinthe material culture; toimplement
policies governed by gifts or a network of alliances;
and to supply some individuals or groups with
goods that underline social differences or roles of
prestige (Mauss 1924; Appadurai 1986; Spielmann
& Eder 1994; Godelier 1996; Fowler 2004: 53-62;
Testart 2007).

Lastly, differences in body adornment as
revealed by a preference for natural elements
or for manufactured beads are expressions of
cultural diversities between groups, highlighting
membership and personal identities. Furthermore,
the distinction in body adornment between natural
ornaments and elaborated manufactured objects
highlights adifferentiationbetweenwhatis“natural”
and has not yet been domesticated and what
instead emerges as a man-made cultural product
in the process of being domesticated or already
domesticated and transformed (Micheli 2021a).

Concluding remarks

The shell beads of Zukovica Cave date to an
early phaseinthe use of Spondylus ornaments in the
Adriatic basin which we can place between ca. 6300
and 6000 BC, the transition from the Late Mesolithic
tothe Early Neolithic. Consequently, it would be very
important to clarify the chronological and cultural
data of the Kopacina Cave bracelet to verify its
early attribution. Unfortunately, there is currently
no further evidence of Spondylus ornaments from
other sites in Dalmatia of the same period. Our
interpretation therefore derives both directly from
the data available from Zukovica Cave and from
wide-rangingcomparisons with othercontemporary
contexts beyond the Adriatic basin.

The late foragers of Zukovica Cave knew S.
gaederopus, the characteristics of its shells and its
natural habitat very well because they exploited it
together with other mollusks as a food resource;
it was part of a subsistence strategy well adapted
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koristen medu prvim zemljoradnickim zajednicama
kao sastavni dio ukrasavanja tijela neolitickih ljudi,
no mogao je takoder biti razmjenjivan i prenosen
drugim skupinama izvan njihove kulturne sfere, sto
je &ini se bio sluéaj u 3pilji Zukovici. Kao §to smo
vidjeli, brizljivo izraden nakit od Skoljke ili kamena
opcenito je malobrojan u nalaziStima impreso
loncarije na obje obale Jadrana. Prevladavaju
probusene ljusture Skoljkasa i puzeva, mozda
kao ustrajni nastavak ranijih dugotrajnih tradicija
ukrasavanja.

Vecéina perli od skoljke pronadena je u fazi 4
koja svjedoCi o prijelaznoj epizodi unutar koje
kasnomezoliticki elementi dolaze zajedno s
elementimaneolitickog porijekla. Perle se pojavljuju
u slojevima s najveéom ucestaloséu ljudskih
ostataka iz namjerno manipuliranih ili poremeéenih
kasnomezolitickih grobova. Prisutnost jednostavno
probusenih Skoljaka i perli od Skoljke u istim
slojevima upucuje na to da su povezane s ljudskim
ostacima, Sto se u pogrebnom kontekstu cini
logi¢nim, a to podupiru i usporedbe s istovremenim
nalazima iz Vele spile i starijim nalazima iz Spilje
Vlakna. Grada nazalost ne potjeCe iz zatvorenih
stratigrafskih konteksta, nego iz slojeva za koje
je utvrdeno da su poremeceni nakon odlaganja.
Unato¢ tome, pojava u istim slojevima tipichog
nakita lovaca-sakupljaca i zemljoradnika svjedoci
da su ljudi koji su boravili u $pilji Zukovici za
ukrasavanje svojih tijela pribavili nove elemente,
naizgled nepovezane s kasnomezolitickim
tradicijama. Kao sto pokazuju nalazi iz Vlasca i
Lepenskog Vira, tako i otkrice perli od Spondylusa u
$pilji Zukovici svjedogi o inovacijama u ukrasavanju
tijela posljednjih lovaca-sakupljaca. Te promjene
najvjerojatnije su posljedica dodira i interakcija
s prvim zemljoradnicima koji su se u Dalmaciji
odvijali tijekom postepenog Sirenja zemljoradnje
prema sjeveru.

Prema tome, perle od Spondylusa daju opipljiv
oblikinterakciji koja se odigralaizmedu dvarazliCita
kulturna svijeta. Ta dva svijeta dodirnula su se na
Korculi ili na nekom drugom obliznjem otoku,
a mozda i drugdje u Dalmaciji, krajem sedmog
tisu¢lje¢a pr. Kr. Njihovim dodirom omoguéeno
je prodiranje novog nakita u kasnomezoliticko
ukrasavanje ¢ime je povecana raznolikost oblika i
boja elemenata koji su ve¢ od ranije bili u upotrebi, a
time i slozenost poruka koje su ti ukrasni predmeti
mogli prenositi na simboli¢an nacin.
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to the particular marine environment of Koréula.
They were able to dive deep and detach the intact
S. gaederopus from the substrate to which it was
cemented. However, based on the incidence of
remains, this exploitation does not appear to
have been intensive or concentrated exclusively
on S. gaederopus since other mollusks were also
exploited. After being consumed as food, the
mollusk’s shells could be used as a raw material
from which to make ornaments or other objects;
nevertheless, there is currently no evidence of
this type of activity in the cave. The remains of S.
gaederopusshellsfoundconfirmtheseobservations.
Therefore, there is no certain evidence that the
Spondylus shell beads found in Phases 4 and 5
were manufactured directly in the cave. Instead, it
is probable that they were produced elsewhere and
introduced to the site through contact with other
groups of foragers or farmers. Based on what was
presented in the sections above, the production of
disc- or barrel-shaped beads must have originated
within the Neolithic world since it requires
knowledge of technological processes developed
in the manufacture of polished and ground stone
tools. These ornaments were used and widespread
among first farming communities as part of the
adornment of Neolithic peoples’ bodies, but they
could also be exchanged and transmitted to other
groups outside this cultural sphere as seems to
have been the case with Zukovica Cave. As we have
seen, elaborate ornaments in shell or stone are
generally few in the Impressed Ware sites on the
two shores of the Adriatic where perforated shells
of bivalves or gastropods prevail, lingering traces
perhaps of older ornamental traditions.

Most of the shell beads were found in Phase 4,
which documents a transitional episode wherein
Late Mesolithic elements were associated with
others of Neolithic origin. The beads appear in the
layers where there was the maximum incidence
of human remains from intentionally manipulated
or disturbed Late Mesolithic burials. The presence
of simply perforated shells and shell beads in the
same layers seems to suggest their association
with human remains as would seem logical in the
case of a funerary context and is also supported
by comparisons with coeval Vela spila Cave and,
earlier, Vlakno Cave. Unfortunately, the materials do
not come from closed stratigraphic contexts, but
from layers where post-depositional disturbance
has been ascertained. However, the appearance in
the same layers of typical ornaments of both late
foragers and of farmers reveals that new elements
apparently unrelated to Late Mesolithic traditions
were acquired to serve in the body adornment of
peopleinhabiting Zukovica Cave. As documented at
Vlasac and Lepenski Vir, the discovery of Spondylus
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Domace zivotinje i biljke, kao i znanja i
tehnoloske inovacije potrebne za njihov uzgoj,
prosirili su se na Jadranski prostor tijekom prve
polovice 6. tisuclje¢a pr. Kr. (Mdiller 1994; Chapman
et al. 1996; Budja 1999; Bass 2004; Forenbaher &
Miracle 2005; 2014a; 2014b; Legge & Moore 2011;
Budja et al. 2013; Moore 2014). Prijelaz od lova i
sakupljanja na zemljoradnju odigrao se najprije na
srednjemijuznom Jadranu. Najraniji kronometrijski
datumi vezani uz stocCarstvo i ratarstvo u Apuliji i
Dalmaciji gotovo suistovremeni' i padaju oko 6000.
godine pr. Kr. (Forenbaher et al. 2013). Tijekom
iduc¢ih nekoliko stolje¢a nove strategije opstanka
prosirile su se do sjeverozapadnog krajajadranskog
prostora (Improta & Pessina 1999).

Zahvaljuju¢i arheogenetickim istrazivanjima
(Mathieson et al. 2018) danas viSe nema sumnje
da su migracije odigrale znacajnu ulogu u Sirenju
zemljoradnje, no jadranski prostor na koji su
pristizali najraniji stoCari i ratari nije bio nenaseljen.
Ondje su odavna zivjele skupine lovaca-sakupljaca
(Miracle 1996; 1997; 2007; Miracle et al. 2000;
Mussi 2001; Koms$o 2016; Lo Vetro & Martini 2016;
Pilaar-Birch & Vander Linden 2018; Ruiz-Redondo et
al. 2022; Vukosavljevi¢ 2023), iako njihova gustoca
naseljenosti nije poznata. Dok je zemljoradnicki
nacin zivota potiskivao lovno-sakupljacke strategije
opstanka od jugoistoka prema sjeverozapadu

1 Iznenadenja su jo§ moguca na prostoru jugoisto¢nog Jadrana,
gdje nedostaju datumi s nalazi$ta smjestenih uz obale Crne Gore i
Albanije (Markovi¢ 1985; Bunguri 2014; Allen & Gjipali 2014: 108).
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Domestic animals and plants, as well as
the knowledge and technological innovations
necessary for their raising and cultivation, spread
into the Adriatic Region during the first half of the
6" millennium BC (Miiller 1994; Chapman et al.
1996; Budja 1999; Bass 2004, Forenbaher & Miracle
2005; 20144a; 2014b; Legge & Moore 2011; Budja et
al. 2013; Moore 2014). The transition from hunting
and gathering to farming took place first in the
central and southern Adriatic Basin. The earliest
chronometric dates associated with farming in
ApuliaandDalmatiaarevirtuallycontemporaneous,’
falling around the year 6000 BC (Forenbaher et al.
2013). Over the next several centuries, the new
subsistence strategies spread to the northwestern
end of the Adriatic Region (Improta & Pessina 1999).

Archaeogenetic research (Mathieson et al.
2018) leaves no doubt that migrations played an
important role in the spread of agriculture, but
the Adriatic Region to which the earliest farmers
arrived was not empty of people. For a very long
time it had been inhabited by groups of hunter-
gatherers (Miracle 1996; 1997; 2007; Miracle et
al. 2000; Mussi 2001; KomSo 2016; Lo Vetro &
Martini 2016; Pilaar-Birch & Vander Linden 2018;
Ruiz-Redondo et al. 2022; Vukosavljevi¢ 2023),
although the density of that occupation is unknown.

1 Surprises are still possible in the southeast Adriatic,
where dates are not available from any of the sites located
along the Montenegrin and Albanian coasts (Markovi¢
1985; Bunguri 2014; Allen & Gjipali 2014: 108).
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Jadrana, starosjedioci i pridoslice morali su barem
povremeno dolaziti u kontakt (Forenbaher & Miracle
2005). Drugim rijeCima, postojao je ,granicni
pojas zemljoradnje” (Zvelebil & Lillie 2000: 68-
71) u kojem su inovacije vezane uz stocarstvo i
ratarstvo bile dostupne ne samo dosljacima nego i
starosjediocima.

Koliko je trebalo vremena da unutar tog pojasa
zemljoradnja smijeni lov i sakupljanje? Na lokalnoj
razini, viSeslojna nalazista (u pravilu, Spilje) koja
sadrze arheolosku gradu iz oba spomenuta
razdoblja sugeriraju da je prijelaz bio nagao
(Forenbaher & Miracle 2014a: 238; 2014b: 123),
no vremenska razlucivost prapovijesne arheologije
prilicno je gruba. Radili se o godinama, desetlje¢ima
ili stolje¢éima transformacija? Zasad mozemo tek
nagadatida je taj prijelaz mogao obuhvatiti nekoliko
generacija.

Faza 4 $pilje Zukovice

U prvom poglavlju ove knjige izlozili smo gradu
koja podupire nasu pretpostavku da je sloj pripisan
fazi 4 nastao za ranog neolitika, ali zbog intenzivnih
aktivnosti neolitickih posjetilaca S$pilje sadrzi
znatnu koliCinu preradenih mezolitickih naslaga,
ukljucujuéi artefakte i ekofakte. Takva situacija
niposto nije neuobiCajena. Zabiljezena je na nizu
viseslojnih nalazista (gotovo uvijek $pilja), gdje god
se pazljivo iskopavalo i provodilo sedimentoloske
analize. Vezano uz sli¢nu situaciju u $pilji Zemunici,
Boschian je napisao sljedece:

...najprostije objasnjenje za pojavijivanje
domestikata u mezolitickim slojevima je
mijeSanje ab antiquo koje se moglo lako
dokazati u svim takvim situacijama gdje god
su bile provedene geoarheoloske analize...
To mijeSanje jednostavna je posljedica
uzastopnih preoblikovanja unutrasnjosti spilje
od strane neolitickih stocara u vrijeme kada
su se na tom prostoru pocele gomilati debele
naslage ovcjih/kozjih brabonjaka ili govede
balege. ... Tanki slojevi po kojima se gazi (Cak i
umjereno) u vlaZnim uvjetima takoder upucuju
na vjerojatnost mijesanja nalaza iz razlicitih
razina. Ljudske aktivnosti i gaZenje od strane
stoke za neolitika morali su do odredene
mjere utjecati na mezoliticke slojeve. Tijekom
zastitnog iskopavanja moglo je do¢i do
izviesnog mijesanja... (Sosi¢ Klindzi¢ et al.
2015: 31).

_ Smatramo da ista interpretacija vrijedi i za
Zukovicu.
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While farming adaptations were replacing hunter-
gatherer subsistence strategies from the southeast
towards the northwest Adriatic, there would have
been at least occasional contacts between the
natives and the newcomers (Forenbaher & Miracle
2005). In other words, there would have existed an
“agricultural frontier zone" (Zvelebil & Lillie 2000:
68-71) where innovations related to farming would
have been available not only to the fresh arrivals,
but also to the indigenous inhabitants.

How long did it take for farming to replace
hunting and gathering within that zone? At the
local level, the multicomponent sites (mostly
caves) that contain both Mesolithic and Neolithic
archaeologicalevidencepointtoanabrupttransition
(Forenbaher & Miracle 2014a: 238; 2014b: 123), but
the temporal resolution of prehistoric archaeology
is rather coarse. Are we looking at years, decades,
or centuries of transformation? For the moment,
we can only speculate that the transition may have
involved a few generations.

Phase 4 of Zukovica Cave

In the first chapter of this volume we laid out
the evidence in support of our hypothesis that
the layer attributed to Phase 4 was formed during
the Early Neolithic, but that due to the intensive
activities of the Neolithic cave visitors, it contained
a considerable quantity of reworked Mesolithic
deposits, including artifacts and ecofacts. This
situation is not in the least unusual and has been
noted at many multicomponent sites (almost all
of them caves), where careful excavation was
accompanied by sedimentological analyses.
Discussing a similar situation at Zemunica Cave,
Boschian wrote the following:

...the most parsimonious explanation for the
occurrence of domesticates in Mesolithic
levels is ab antiquo mixing, which was easily
demonstrated in all such situations when
geoarchaeological studies were carried out...
This mixing was simply due to repeated
rearrangements of the cave catchment carried
out by Neolithic shepherds when the area was
becoming invaded by thick accumulations
of sheep/goat or cattle dung. ... Thin levels
undergoing trampling — even moderate -
under moist conditions also suggest the likely
possibility of admixing finds between levels.
Anthropic activities and trampling by livestock
in the Neolithic period must have affected
the Mesolithic levels to some extent. Some
mixture possibly occurred during the rescue
excavation... (Sosi¢ Klindzi¢ et al. 2015: 31).



Jedna od prakticnih posljedica gotovo
neizbjeznog mijeSanja mezolitickih i neolitickih
naslaga na viseslojnim nalaziStima je da ishitrene
zakljucke (na koje nerijetko nailazimo u literaturi) o
prezivljavanju mezolitickih tradicija u neolitiky, ili o
pojavi neolitickih inovacija u mezolitiku, temeljene
na prisutnosti mezolitickih i neolitickih nalaza u
naizgled neporemecenim kontekstima, treba uzeti
sa zdravom dozom sumnje. Jednostavna pojava
mezolitickih i neolitickih artefakata unutar istog
konteksta ne predstavlja dovoljan dokaz.

S druge strane, bilo bi pogresno tvrditi da
starosjedilacki  lovci-sakupljac¢i  nisu  mogli
preuzimati pojedine inovacije od kolonizirajuéih
stocCarsko-ratarskih zajednica, ili da pridoslice nisu
mogle preuzimati tradicionalna znanja i elemente
materijalne kulture od autohtonog stanovnistva.?
Dapace, pretpostavljamo da je takvih preuzimanja
bilo i da su ona tekla u oba smjera, no bez
stratigrafski zatvorenih naslaga unutar pojedinih
nalazista nije ih lako uvjerljivo dokumentirati.

Fazu 4 3pilje Zukovice definirali smo kao niz
konteksta i skupova nalaza koji sadrze pomijesanu
gradu iz vremena otprilike izmedu 6300. i 6000.
godine pr. Kr. (vidjeti 1. poglavlje). Ta grada svjedoCi
da oko 6300. godine pr. Kr. u $pilji joS uvijek borave
lovci-sakupljaci, dok je ve¢ oko 6000. godine pr. Kr.
koriste stocari.

Strategija opstanka kasnih lovaca-sakupljaca
koji su koristili Spilju barem do godine 6300. pr.
Kr. temeljila se na lovu kopnene divljaci, ponajprije
srna (Tomac & Radovi¢ 2020). Vaznu ulogu imalo je
i sakupljanje mekusaca duz obliznje obale (vidjeti
5. poglavlje). Ostaci riba iz mezolitickih konteksta
Zukovice jo$ nisu analizirani pa ne znamo o kojim
se vrstama i koli¢inama riba radi, no sudec¢i po
nalazima iz nekih drugih nalaziSta unutar regije
(Rainsford et al. 2014; Vujevi¢ & Bodruzi¢ 2013: 13),
riba je mogla biti vazan sastavni dio mezoliticke
prehrane. Za pretpostaviti je da su se koristili i
razliCiti kopneniizvori biljne hrane, no zasad o tome
nemamo izravnih informacija.

Lovci-sakupljagi iz Zukovice upotrebljavali su
kastelnovijensku garnituru oruda od lomljenog
kamena. Pritom je narocCito zanimljivo da su neka od
tih oruda bila napravljena od garganskih roznjaka,
Cija se lezista nalaze na suprotnoj obali Jadranskog
mora (Vukosavljevic & Perho¢ 2020: 56; vidjeti

2 Na drugim mjestima raspravljali smo o hijatu izmedu
radiokarbonskih datuma za najmlade mezoliticke i najstarije
neoliticke skupove nalaza. Tako taj hijat postoji na lokalnoj
razini na veéini isto¢nojadranskih nalazista, na razini regije
nema diskontinuiteta naseljenosti (Forenbaher& Miracle
2005: 518-519; Forenbaher et al. 2013: 594, 603).

We suggest that this interpretation also applies
to Zukovica.

One of the practical consequences of the
almost inevitable mixing of Mesolithic and
Neolithic deposits on multicomponent sites is
that conclusions (which are not infrequent in the
literature) about the survival of Mesolithic traditions
in Neolithic contexts, or the appearance of Neolithic
innovations in Mesolithic contexts, based on the
presence of both Mesolithic and Neolithic finds
in apparently undisturbed deposits, are hasty and
should be taken with a healthy dose of skepticism.
The simple co-occurrence of Mesolithic and
Neolithic artifacts within a single context does not
represent sufficient proof of such interpretations.

On the other hand, there are no reasons to
assume that the indigenous hunter-gatherers could
not have adopted some of the innovations from
the colonizing farming communities, or that the
newcomers could not have acquired traditional
knowledge and elements of material culture from
the natives.? To the contrary, we consider it likely
that such borrowing existed, and that adoption
flowedinboth directions. Withinindividual sites and
in the absence of stratigraphically sealed deposits
it is hard to demonstrate such borrowings and
contacts convincingly.

We defined Phase 4 of Zukovica Cave as a series
of contexts and assemblages that contain mixed
evidence from the time between approximately
6300 and 6000 BC (see Chapter 1). According to
that evidence, around 6300 BC the cave was still
occupied by hunter-gatherers, while around 6000
BC it was already used by herders.

The subsistence strategy of the hunter-gatherers
who used the cave at least until 6300 BC was based
on hunting large game, primarily roe deer (Tomac &
Radovi¢ 2020). Collecting mollusks from the nearby
coast was also of considerable importance (see
Chapter 5). Since the fish remains from Mesolithic
contexts of Zukovica have not been analyzed yet,
we do not have the information about specific fish
species and quantities, but the finds from a few
other sites in the region (Rainsford et al. 2014;
Vujevi¢ & Bodruzi¢ 2013: 13) suggest that fish may
have constituted another important element of the
Mesolithic diet. Presumably, a variety of terrestrial

2 We have elsewhere discussed the gap between radiocarbon
dates for the latest Mesolithic and the earliest Neolithic
assemblages. While that gap is present at the local level at
most of the eastern Adriatic sites, there is no discontinuity
of settlement at the regional level (Forenbaher& Miracle
2005: 518-519; Forenbaher et al. 2013: 594, 603).
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takoder 2. poglavlje). To svjedo¢i o pomorskoj
pokretljivosti ljudi koji su ih izradivali i koristili, Sto
je u suprotnosti s onim Sto se moze zakljuciti o
ponasanjuranijih mezolitickih lovaca-sakupljacana
temelju grade iz drugih isto¢nojadranskih nalazista
(Forenbaher 2019; 2022). Zavidne navigacijske
sposobnosti kasnih jadranskih lovaca-sakupljaca
kao da najavljuju pomorske aktivhosti koje ¢e
postatiuobicCajene s prijelazom na zemljoradnju oko
6000. godine pr. Kr. Kopnena pokretljivost (ili barem
povezivost) tih lovno-sakupljackih skupina takoder
je bila znatna. O njoj svjedoci nakit od slatkovodnih
puzic¢a kojih u jadranskoj regiji nema, ve¢ su morali
biti pokupljeni iz vodotoka crnomorskog sliva,
§to u slugaju Zukovice podrazumijeva transport
preko udaljenosti od najmanje 150 km (vidjeti
4. poglavlje). Te predmete iz udaljenih krajeva
mogli su pribaviti izravnim pristupom ili posredno,
razmjenom od skupine do skupine. Cini se da
su mreze medusobnih dodira kasnomezolitickih
lovaca-sakupljaca iz Zukovice obuhvacale velika
podrucja.

Oko 6000. godine pr. Kr. stocari pocinju u Spilji
Zukovici drzati svoje ovce i koze, zapoginjuéi
tradiciju koja ¢e se nastaviti tijekom kasnijih
razdoblja (Kovacevi¢ & Radovi¢ 2020). Tada se
pocinje upotrebljavati i zemljano posude ukraseno
utiskivanjem na karakteristican nacin, poznato kao
impreso loncarija (Forenbaher 2020: 21-23). Blisko
podudaranje stratigrafske distribucije ulomaka
loncarije i ostataka domacih zivotinja sugerira da
se oboje pojavilo istovremeno (slika 6.1). Jedna od
izravno datiranih kostiju ovce (OxA-42339,7171+26
BRkalibrirani1SDraspon:6062-6017 pr.Kr.)trenutno
je najraniji kronometrijski datirani domestikat na
Jadranu. To je ujedno i najraniji pouzdani datum za
pojavu zemljoradnje u jadranskoj regiji.

Stocari iz Zukovice od samog pocetka
upotrebljavaju tipicna neoliticka oruda od
lomljenog kamena. Mnoga od njih napravljena su
od garganskog roznjaka (vidjeti 2. poglavlje, kao i
Forenbaher & Perho¢ 2020). Obilata prisutnost tih
roznjakaijedinstvo stilaimpreso loncarije svjedoce
o izrazitoj pomorskoj pokretljivosti i redovitim
prekojadranskim vezama izmedu ranih stocarsko-
ratarskih zajednica s obje strane Jadrana. Nasuprot
tome, ostaci hrane iz mora sada su razmjerno
rijetki. Pomorska pokretljivost sama po sebi ne
podrazumijeva intenzivno koristenje morskih izvora
hrane. Strategije opstanka sada se temelje na
proizvodnji hrane, dok lov i ribolov ostaju prisutni,
ali vise ne doprinose klju¢no prehrani.

Niz od sedam radiokarbonskih datuma koji su
izravno ili neizravno povezani s fazom 4 (vidjeti
1. poglavlje, tablica 1.1 i slike 1.1 i 1.2) moze se
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plant food resources also would have been used,
but direct evidence is currently not available.

Hunter-gatherers from Zukovica used the
Castelnovian flaked stone toolkit. Of particular
interest is the fact that some of those tools were
made of Gargano cherts, originating from the
opposite shore of the Adriatic Sea (Vukosavljevié
& PerhoC 2020: 56; see also Chapter 2). This
demonstrates the maritime mobility of the people
who made and used them and runs counter to
what can be deduced about the behavior of earlier
Mesolithic hunter-gatherers, deductions based
on the evidence from other eastern Adriatic sites
(Forenbaher2019;2022). Theevidentlyconsiderable
navigational capabilities of the late Adriatic hunter-
gatherers foreshadow maritime activities that were
to become common with the transition to farming
around 6000 BC. The terrestrial mobility (or at
least connectivity) of those hunter-gatherer groups
was also considerable. It is attested by personal
ornaments made of freshwater gastropods that are
absent from the Adriatic Region. They must have
been collected from watercourses that discharge
into the Black Sea, which in the case of Zukovica
implies transport distances of at least 150 km
(see Chapter 4). These objects from distant lands
could have been acquired either by direct access or
through down-the-line exchange. It seems that the
Late Mesolithic hunter-gatherers from Zukovica had
networks of interaction with neighboring groups
that encompassed large areas.

Around 6000 BC herders start keeping sheep
and goats in Zukovica Cave, initiating a tradition
that persists during later periods (Kovacevi¢ &
Radovi¢ 2020). Pottery, decorated by characteristic
impressed designs and known as Impressed Ware,
comes into use at the same time (Forenbaher
2020: 21-23). The close correspondence between
stratigraphic distributions of domesticated animals
and pottery suggests their contemporaneous
appearance in the cave (Figure 6.1). One of the
directly dated sheep bones (OxA-42339, 7171426
BPR calibrated 1SDrange: 6062-6017 BC) is currently
the earliest chronometrically dated domesticate in
the Adriatic. This is also the earliest reliable date for
the appearance of farming in the Adriatic Region.

From the very beginning, the herders from
Zukovica used typical Neolithic flaked stone
tools, many of them made of Gargano cherts (see
Chapter 2, as well as Forenbaher & Perho¢ 2020).
The abundance of those cherts, and the stylistic
unity of Impressed Ware finds, show extensive
maritime mobility and regular trans-Adriatic
contacts between early farming communities from
both sides of the Adriatic. Marine food remains,
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jasno podijeliti u dvije vremenske skupine: pet
datuma oko 6300. godine pr. Kr. (vezanih uz lovce-
sakupljace) i dva datuma oko 6000. godine pr. Kr.
(vezana uz stoCare). Zasad ne znamo Sto se u
Zukovici zbivalo izmedu te dvije epizode relativho
intenzivnog koristenja, tijekom dva ili tri posljednja
stolje¢a sedmogtisuéljeéa prije Krista. Spiljaje tada
mozda bila rijetko posjecéivana ili ¢ak napustena.

Ljudi iz Zukovice

Vecinu ljudskih kosturnih ostataka prikupili
smo iz najdubljih konteksta pripisanih fazi 4
Spilje Zukovice (vidjeti 3. poglavlje). Buduéi da
su spomenuti konteksti sadrzavali mjeSavinu
mezolitickih i neolitickih nalaza, postavlja se pitanje
tkoje ostavio za sobom te ostatke pokojnika. Sudeci
po izravnim radiokarbonskim datumima koji se
gotovo savrSeno poklapaju s datumima na kostima
lovnedivljaci,naprvisepogled ¢inida se nesumnjivo
radi o mezolitickim lovcima-sakuplja¢ima, no stvar
ipak nije posve jednostavna.

Razmotrit ¢emo tri kljucne kategorije podataka
koji utjeCu na nasu interpretaciju. Prva od njih
odnosi se na mezoliticke i neoliticke pogrebne
obicaje. Druga se odnosi na udio morskih izvora
hrane u prehrani ljudi ¢ije smo kosturne ostatke
otkopali. Tre¢a je izravno povezana s drugom, a
odnosi se na efekt morskog rezervoara koji utjece
na radiokarbonsko datiranje istih tih kostiju.

Pogrebni obicaji

Nacin odlaganja ljudskih kosturnih ostataka
nije nam od velike pomoc¢i da odredimo pripadaju
li oni mezolitiku ili neolitiku. Ostaci su pronadeni
nepovezani, razasuti i izmijeSani s drugim
arheoloskim tragovima svakodnevnih aktivnosti
iz obaju spomenutih razdoblja. Bioarheoloske
analize upucuju na to da vecina kostiju potjeCe od
dva primarna ukopa (jedne odrasle osobe i jednog
starijeg djeteta/adolescenta) koji su bili naknadno
poremeceni uklanjanjem robusnih dijelova kostura
(lubanje i dugih kostiju), vjerojatno u sklopu prakse
sekundarnog pokopavanja (vidjeti 3. poglavlje).
Pored toga, nekoliko pojedinacnih kostiju svjedocio
prisutnosti barem jos jedne odrasle osobe.

Sve opisane situacije poznate su kako iz
mezolitickih tako i iz neolitickih konteksta
istocnojadranskih$piljskihnalazista. Primarniukopi
odraslih osoba dokumentirani su u mezolitickom
kontekstu Vlakna na Dugom otoku (Vujevi¢ &
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however, now represent relatively rare finds and
extensive maritime mobility does not imply an
intensive exploitation of marine food resources.
Subsistence strategies rely on food production, and
while hunting and fishing are still practiced they no
longer constitute key elements of the diet.

A series of seven radiocarbon dates that
are directly or indirectly related to Phase 4 (see
Chapter 1, Table 1.1 and Figures 1.1 and 1.2) may
be neatly split into two temporal groups: five dates
around 6300 BC (associated with hunter-gatherers)
and two dates around 6000 BC (associated with
herders). For the moment, we do not know what
went on at Zukovica between those two episodes
of relatively intensive use during the last two or
three centuries of the 7t millennium BC. During that
interlude, the cave may have been rarely visited or
even abandoned.

The people from Zukovica

Most of the human skeletal remains were
recovered from the deepest contexts attributed to
Phase 4 of Zukovica Cave (see Chapter 3). Since
those contexts contained a mixture of Mesolithic
and Neolithic finds, the question arises who left
behind those remains of the deceased. Judging
by the direct radiocarbon dates that match almost
perfectly the dates obtained on bones of game
animals, at afirst glance it seems beyond doubt that
the human bones belonged to Mesolithic hunter-
gatherers, but the issue is not that simple.

We consider three key categories of evidence
that bear on our interpretation. The first is related
to Mesolithic and Neolithic mortuary practices.
The second is related to the contribution of marine
food resources to the diet of the people whose
skeletal remains we have uncovered. The third,
directly linked to the second, is related to the marine
reservoir effect, which affects the radiocarbon
dating of those skeletal remains.

Mortuary practices

The mode of disposal of human skeletal
remains does not help us much in deciding
whether they belong to the Mesolithic or Neolithic
periods. The remains were found disarticulated,
scattered, and mixed with other archaeological
evidence of everyday activities from both periods.
Bioarchaeological analyses suggested that most
of the bones belonged to two primary inhumations



Bodruzi¢ 2013: 24-26; Cristiani et al. 2018: 3), u
mezolitickim i kasnoneolitickim kontekstima Vele
spile na Kor¢uli (CeGuk & Radié 2005: 160; Radi¢
2006: 329, 334-335; Wallduck et al. 2010) te u
ranoneolitickom (ili kasnoneolitickom?) kontekstu
Ravli¢a pecine u zapadnoj Hercegovini (Marijanovi¢
2012: 38). Primarni ukopi djece dokumentirani su
mezolitickim kontekstima Vele spile na Korculi
(Cetuk & Radi¢ 2005: 54-55; Wallduck et al.
2010), u ranoneolitickom (ili kasnoneolitickom?)
kontekstu Ravlica pecine (Marijanovi¢ 2012: 37),
a mozda i u Ozidanoj pecini u kanjonu rijeke Krke,
gdje vremenska atribucija grobova nije posve jasna
(Zaninovi¢ 2006: 337; Mendusi¢ & Margus 2007:
33).

Naknadno remecenje primarnog ukopa iz
mezolitickog konteksta Vele spile na Korculi
uklanjanjem robusnih dijelova kostura u skladu je
s pretpostavkom o postojanju prakse sekundarnog
pokopavanja (Wallduck et al. 2010: 14). Mozda bi
se i znatno poremeceni, nepotpuni, ali ne i posve
nepovezani dijelovi kostura iz ranoneolitickih (ili
kasnoneolitickih?) primarnih ukopa Ravli¢a pecine
(Marijanovi¢ 2012: 37-38) mogli objasniti na isti
nacin, dok se brojne pojedinacne ljudske kosti
iz kasnoneolitickih konteksta Grapceve Spilje na
Hvaru interpretiraju kao sekundarno pokopani
dijelovi kostura (Frame 2008: 111; Forenbaher et al.
2010: 348).

Napokon, pojedinacne ljudske kosti razasute
kroz naslageiizmijeSane s tragovima svakodnevnih
aktivnosti zabiljeZene su na nizu $piljskih nalazista,
u mezolitickim kontekstima Pupic¢ine peéi u Istri
(Paine et al. 2009), Vlakna na Dugom otoku (Vujevi¢
& Bodruzi¢ 2013: 24), Vele spile na Koréuli (Radi¢
2006: 328; Wallduck et al. 2010: 13-14), a mozda i
Kopaé&ine na Braéu (Ceéuk 1990: 25; 1996: 26),2 u
ranoneolitickim kontekstima Zemunice u zaledu
Splita (Sosi¢ Klindzi¢ et al. 2015: 24-28; Guiry et al.
2017), Vele $pilje na LoSinju (KomsSo et al. 2005:
174) i Zelene pecine u istocnoj Hercegovini (Benac
1957:65;1958:90), u kasnoneolitickim kontekstima
Vele spile na Koréuli (Ceéuk & Radié 2005: 161), a
mozda i u Markovoj $pilji (Novak & Cecuk 1982: 25) i
Badnju (Pokriveniku) na Hvaru (Benac 1962: 7) gdje
je njihova vremenska atribucija neolitiku nesigurna.
U vecini slucajeva nije moguce utvrditi radi li se
o posljedicama remecenja primarnih ukopa ili o
sekundarnom ukopavanju pojedinacnih kostiju.

3 U Kopacini je pronadeno nekoliko ulomaka kranijalnih i
postkranijalnih dijelova ljudskog kostura na dubini izmedu
1,711,9 m (Cecuk 1996: 26). Nema drugih podataka o tim
nalazima, a njihova mezoliti¢ka starost je upitna. Vjerojatnija
je kasnogornjopaleoliticka starost cjelokupnih naslaga,
pa iljudskih ostataka (Vukosavljevi¢ et al. 2011).

(an adult and a juvenile/adolescent) that were later
disturbed: robust parts of the skeletons (crania
and long bones) were removed, probably as part
of a secondary burial practice (see Chapter 3).
Additionally, a few isolated bones indicate the
presence of at least one more adult individual.

The situations described above are all known
from both Mesolithic and Neolithic contexts of
eastern Adriatic caves. Primary inhumations
of adults have been documented in Mesolithic
contexts at Vlakno Cave on Dugi Otok (Vujevi¢ &
Bodruzi¢ 2013: 24-26; Cristiani et al. 2018: 3), in
Mesolithic and Late Neolithic contexts at Vela Cave
on the island of Koréula (Ceéuk & Radié 2005: 160;
Radi¢ 2006: 329, 334-335; Wallduck et al. 2010), and
in an Early Neolithic (or Late Neolithic?) context at
Ravli¢a Cave in western Herzegovina (Marijanovi¢
2012: 38). Primary inhumations of children have
been documented in Mesolithic contexts at Vela
Cave on Korcula (Ceéuk & Radié¢ 2005: 54-55;
Wallduck et al. 2010), an Early Neolithic (or Late
Neolithic?) context at Ravlica Cave (Marijanovi¢
2012: 37), and perhaps also at Ozidana Cave in
Krka River canyon, where the temporal attribution of
burials is uncertain (Zaninovi¢ 2006: 337; Mendusi¢
& Margus 2007: 33).

Later disturbance of primary inhumations and
removal of robust skeletal parts from the Mesolithic
contexts of Vela Cave on KorCula is consistent
with secondary burial practices (Wallduck et al.
2010: 14). The badly disturbed, incomplete, but
not completely disarticulated skeletons from Early
Neolithic (or Late Neolithic?) primary inhumations
in Ravlica Cave (Marijanovi¢ 2012: 37-38) might
be explained in a similar way, while numerous
isolated human bones from Late Neolithic contexts
of GrapCeva Cave on the island of Hvar have been
interpreted as partial secondary burials of skeletal
remains (Frame 2008: 111; Forenbaher et al. 2010:
348).

Finally, isolated human bones scattered through
deposits and mixed with evidence of quotidian
activities have been recorded at many cave sites:
in the Mesolithic contexts of Pupicina pe¢ in Istria
(Paine et al. 2009), Vlakno on Dugi Otok (Vujevi¢ &
Bodruzi¢ 2013: 24), Vela on Korcula (Radi¢ 2006:
328; Wallduck et al. 2010: 13-14), and possibly
Kopacina on the island of Braé (Ceéuk 1990: 25;
1996: 26)%; in Early Neolithic contexts at Zemunica

3 Several cranial and postcranial human bone fragments were
found at Kopacina at a depth between 1.7 and 1.9 m (Cecuk
1996: 26). No further information is available about those
finds, and their Mesolithic attribution is questionable. A Late
Upper Paleolithic age of the entire deposit (including the
human remains) is more likely (Vukosavljevi¢ et al. 2011).

133



Stabilni izotopi i drugi pokazatelji prehrane

Razliciti omjeri pojedinih izotopa ugljika i
dusika u tkivima zivih organizama ovise o izvorima
spomenutih elemenata koje ti organizmi unose u
sebe. Zbog ucinaka metabolickih procesa, udio
izotopa '°N raste usporedo s trofickom razinom
pa relativni omjeri stabilnih izotopa dusika (3'°N)
omogucuju procjenu koli¢ine mesa u prehrani, dok
relativni omjeri izotopa ugljika (8'°C) omogucéuju
razlikovanje izmedu dvaju tipova biljaka (C3iC4) s
razlicitim mehanizmima unosa ugljika. Na temelju
obaju omjera stabilnih izotopa (3'°N i 8'°C) moze
se razlikovati morske od kopnenih prehrambenih
mreza. Dojenc¢ad obi¢no ima viSe vrijednosti 6'°N
jer je njihova troficka razina povisena zbog dojenja.
Zapravilnuinterpretacijuljudske prehrane potrebno
je provesti analize izotopa u ostacima zivotinja iz
istih vremenskih i prostornih konteksta jer omjeri
izotopanadnuprehrambenoglancanisukonstantni
u vremenu i prostoru (vidjeti Lightfoot et al. 2011:
75-76, s dodatnom literaturom).

Za $pilju Zukovicu raspolazemo podacima
o relativnim omjerima stabilnih izotopa dusika
i ugljika za svih devet uzoraka radiokarbonski
datiranih kostiju (tablica 6.1; slika 6.2). Vrijednosti
za srne, ovce i ovcu/kozu medusobno su vrlo bliske
(osim ponesto izdvojene vrijednosti 8'°N za jedini
uzorak ovce/koze) i unutar ocekivanog raspona za
kopnene biljojede (3'°N: izmedu 4,9 i 7,7 %; &'°C:
izmedu -21,8 i -20,3%). Vrijednosti za ljude takoder
su medusobno vrlo bliske, ali su znatno viSe od
prethodno spomenutih (8'°N: izmedu 10,4 i 11,3
%; O'°C: izmedu -16,2 i -15,7 %), Sto zbog mjesta
Ccovjeka na vrhu prehrambenog lanca takoder
odgovara ocCekivanjima.

Zanimljivo je usporediti relativne omjere
stabilnih izotopa za ljude iz Zukovice s onima za
ljude iz drugih neolitickih i mezolitickih nalazista u
regiji (slika 6.3). Skupina uzoraka iz Zukovice jasno
se izdvaja od svih neolitickih uzoraka (Lightfoot et
al. 2011; Guiry et al. 2017). Vrijednosti 8'5N vise su
od svih neolitickih osim za uzorak iz Vele Spilje na
otoku LosSinju, dok su vrijednosti 8'3C znatno manje
negativne od neolitickih.

U usporedbi s drugim mezolitickim nalazistima
(Paine et al. 2009; Lightfoot et al. 2010; 20171,
Cristiani et al. 2018), vrijednosti 6'°N za ljude iz
Zukovice sliéne su onima iz Pupiéine pe¢i kao i onoj
za malo dijete iz Vele spile na Korculi. Vise su od
vrijednosti za odrasle iz Vele spile na Korculi, a nize
od one za odraslu osobu iz Vlakna. Vrijednosti '°C
vrlo su visoke i mogu se usporediti samo s onom iz
Vlakna.
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on the coast behind Split (Sosi¢ Klindzié et al. 2015:
24-28; Guiry et al. 2017), Vela on the island of LoSinj
(Komso et al. 2005: 174), and Zelena in eastern
Herzegovina (Benac 1957: 65; 1958: 90); in the
Late Neolithic contexts of Vela on Koréula (Ce¢uk
& Radi¢ 2005: 161), and maybe also at Markova
(Novak & Ce¢uk 1982: 25) and Badanj (Pokrivenik)
on Hvar (Benac 1962: 7) where their temporal
attribution to the Neolithic is questionable. In most
of those cases itis impossible to ascertain whether
they represent remains of disturbed primary burials,
or secondary burials of isolated bones.

Stable isotopes and other indicators of diet

Varying proportions of different carbon and
nitrogen isotopes in tissues of living organisms
depend on the sources of those elements ingested
by those organisms. Owing to the effects of
metabolic processes, the proportion of >N isotopes
increases with each trophic level, and therefore
stable isotopic ratios of nitrogen (3'°N) provide an
assessment of abundance of meat in the diet, while
carbon isotopic ratios (5'°C) allow discrimination
between two types of plants (C3 and C4) with
different mechanisms of carbon uptake. Based on
both isotopic ratios (6'°N and &'C) it is possible
to distinguish between marine and terrestrial
foodwebs. Infants tend to have higher 3'°N
values because their trophic level is increased by
breastfeeding. Sinceisotopicratios at the bottom of
the food chain vary through time and space, stable
isotope analyses of contemporary animal remains
from the same region are a prerequisite for the
correct interpretation of human diet (see Lightfoot
et al. 2011: 75-76, with additional references).

Data are available from Zukovica Cave for
relative stable isotope ratios of nitrogen and carbon
for all nine radiometrically dated bone samples
(Table 6.1; Figure 6.2). The values for roe deer,
sheep, and sheep/goat are tightly clustered (except
for a somewhat divergent d'°N value from the only
sheep/goat sample) and within the expected span
for terrestrial herbivores (6'°N: between 4.9 and
7.7 %0; 8'°C: between -21.8 and -20.3%). Values for
humans are also tightly clustered, but they are much
higher than the values for herbivores (3'°N: between
10.4 and 11.3 %; 8'°C: between -16.2 and -15.7 %),
which likewise fits with expectations since humans
are at the top of the food chain.

It is instructive to compare the relative stable
isotope ratios for the humans from Zukovica with
those for the humans from other Neolithic and
Mesolithic sites in the region (Figure 6.3). The group



Tablica 6.1. Relativni omjeri stabilnih izotopa dusika i ugljika za uzorke iz $pilje Zukovice

Table 6.1. Relative stable isotope ratios of nitrogen and carbon for samples from Zukovica Cave

Lab. br. / Lab. no. Uzorak / Sample 02°N (%o) 013C (%o)
OxA-41287 Homo sapiens 10,6 -16,0
OxA-41330 Homo sapiens 11,3 -15,7
OxA-41331 Homo sapiens 10,4 -16,2
OxA-42339 Ovis aries 4,9 -20,3
OxA-40099 Ovis aries 5,5 -20,6

OxA-X-3178-17 Ovis/Capra 7,7 -21,8
OxA-40177 Capreolus capreolus 4,9 -21,0
OxA-39936 Capreolus capreolus 5,4 -21,0
OxA-39937 Capreolus capreolus 5,8 -21,1

Konacni rezultati analiza stabilnih izotopa i
prehrana ljudi Cije smo kostane ostatke prikupili iz
Zukovice bit ¢e podrobno raspravljeni u zasebnom
radu koji je u pripremi. Sudeéi po preliminarnim
rezultatima koje smo ovdje naveli, njihova prehrana
bila je slicna prehrani na nekim drugim mezolitickim
nalazistima u regiji, a jasno se razlikovala od
prehrane na neolitiCkim nalazistima. Nadalje,
gotovo je sigurno da su ljudi iz Zukovice uz meso
kopnenih Zivotinja konzumirali i znatne koli¢ine
morske hrane, ukljucujuéi skoljke i ribe.

Cini se da jos jedna kategorija arheoloskih
nalaza iz Zukovice podupire rezultate analiza
stabilnih izotopa. lako analize ostataka riba i
mekusaca josS nisu dovrSene pa se podaci ne mogu
rigorozno usporedivati, op¢i dojam je sugestivan. U
neolitickim naslagama (faze 1-3), prosjecnakoli¢ina
ljustura morskih mekusaca iznosi oko 2,3 kg/mé3, a
prosjecna kolicina kostiju mikrokraljeznjaka (medu
kojima prevladavaju ostaci riba) oko 20 g/mé. U
Lprijelaznoj“ fazi 4 obje su vrijednosti visestruko
vece (oko 9,5 kg/m? ljustura morskih mekusaca
i oko 60 g/m? kostiju mikrokraljeznjaka), da bi u
mezolitickoj fazi 5 bile jo§ dvostruko ili viSestruko
vece (oko 18,2 kg/m? ljustura morskih mekusaca i
oko 240 g/m? kostiju mikrokraljeznjaka). Intenzivno
koristenje morskih izvora hrane (riba i mekusaca)
zabiljezeno je i na drugim nalazistima, primjerice u
mezolitickim slojevima Vlakna (Vujevi¢ & Bodruzi¢
2013: 13) i Vele spile na Korculi* (Rainsford et al.
2014; Branscombe et al. 2021), dok je u neolitiku
njihova vaznost u prehrani mala.

4 U mezolitickim naslagama Vele spile, gdje velike koli¢ine ribljih
kostiju svjedoce o intenzivnom ribolovu, analize stabilnih izotopa
iz ljudskih kostiju svjedo¢e o konzumiranju znacajne koli¢ine
kopnenih proteina uz ne$to morskih (Lightfoot et al. 2010: 22).

of samples from Zukovica stands out clearly from
all Neolithic samples (Lightfoot et al. 2011; Guiry et
al. 2017). Their 8'°N values are higher than any of
the Neolithic values, except the one from Vela Cave
ontheisland of Losinj, while their '3C values are far
less negative than the Neolithic ones.

Compared to other Mesolithic sites (Paine et
al. 2009; Lightfoot et al. 2010; 2011; Cristiani et al.
2018), the 8'*N values for humans from Zukovica
are similar to those from Pupiéina pe¢ and for the
small child from Vela Cave on Korcula. They are
higher than the values for the adults from Vela Cave
on Korc€ula, and lower than those for the adult from
Vlakno. The 8'3C values are very high, comparable
only to those from Vlakno.

The final results of stable isotope analyses
and the diet of the people whose remains we have
recovered from Zukovica will be further discussed in
a separate article, which is in preparation. Judging
by the preliminary results presented here, their diet
was like those of people from other Mesolithic sites
in the region, and clearly differed from the diet at
Neolithic sites. Furthermore, it is almost certain
that, in addition to the meat of terrestrial animals,
the people from Zukovica consumed considerable
quantities of marine foods, including shellfish and
fish.

These isotopic results seem to be supported
by another category of archaeological finds from
Zukovica. Although analyses of fish and mollusk
remains have not been concluded and the data
cannot be rigorously compared, the general
impression is suggestive. The average quantity of
marine mollusk shells in Neolithic deposits (phases
1-3) is about 2.3 kg/m?® and the average quantity of
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Slika 6.2. Relativni omjeri stabilnih izotopa duSika i ugljika za
uzorke iz $pilje Zukovice.

Figure 6.2. Relative stable isotope ratios of nitrogen and carbon
for samples from Zukovica Cave.

Utjecaj efekta morskog rezervoara

Prehrana koja ukljucuje znatan udio morskih
izvora hrane utjeCe na radiokarbonske datume.
Zbog efekta morskog rezervoara, radiokarbonski
odredena starost morskih organizama u Jadranu
prividno je vec¢a od stvarne starosti za otprilike
300-400 godina (Faivre et al. 2015; Alves et al.
2018: 291-292, slika 7). Posljedica toga je da ¢e
radiokarbonski datirani organizmi (pa tako i ljudi)
koji se barem djelomice hrane morskom hranom
takoder biti prividno stariji. Potrebna korekcija
pritom ¢e ovisiti o geografskoj lokaciji i udjelu hrane
morskog porijekla u prehrani, no njentocaniznos za
svaki pojedini slucaj u praksi je gotovo nemoguce
utvrditi. Sigurno je samo to da ¢e ona biti manja od
400 godina.

Cini se da su ljudi &ije smo ostatke pronasli u
Zukovici konzumirali mnogo hrane iz mora. Zbog
toga ne bi bilo nemoguc¢e da su njihovi ostaci
radiokarbonski datirani dva ili tri stoljeca previsoko,
Sto bi ih ucinilo suvremenicima najranijih izravno
datiranih ovaca iz iste Spilje. U tom slucaju,
perle od spondilusa koje su po svemu sudeci
odlagane zajedno s pokojnicima ne bi predstavljale
iznenadenje, budu¢i da takav nakit u neolitiku nije
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microvertebrate bones (among which fish remains
predominate) is about 20 g/m?. In the “transitional”
Phase 4, both of those values are several times
higher (about 9.5 kg/m? marine mollusk shells and
about 60 g/m? microvertebrate bones), while in the
Mesolithic Phase 5 they again double or are several
times higher (about 18.2 kg/m® marine mollusk
shells and about 240 g/m?® microvertebrate bones).
Intensive exploitation of marine food resources
(fish and mollusks) has been documented at other
sites, forinstance, in the Mesolithic levels of Vlakno
(Vujevi¢ & Bodruzi¢ 2013: 13; Barbir et al. 2020)
and Vela Cave on Korc¢ula* (Rainsford et al. 2014;
Branscombe et al. 2021), while they were of little
importance during the Neolithic.

Marine reservoir effect

A diet that includes a substantial quantity of
marine food resources affects radiocarbon dates.
Owingtothemarinereservoireffect,theradiocarbon
age of marine organisms in the Adriatic appears to
be 300-400 years older than their true age (Faivre
et al. 2015; Alves et al. 2018: 291-292, Figure 7).
In consequence, radiometrically dated organisms
(including humans) that even partially subsist on
marine foods will also appear older. The necessary
correction will depend on location and the relative
amount of marine seafood in the diet. Its exact
value for each specific case is almost impossible
to determine, but it will certainly be less than 400
years.

The people whose remains we unearthed in
Zukovica apparently consumed large amounts
of seafood. It would not be impossible that the
radiocarbon dates on those remains are two or
three centuries too old, which would make them
contemporary to the earliest directly dated sheep
from the same cave. In that case, Spondylus beads
that apparently were deposited with the deceased
would not represent a surprise, since such personal
ornaments are relatively common in the Neolithic.
However, a substantial contribution of marine
seafoods to the diet does not fit well with all that
we know about the earliest Adriatic farmers. There
are currently no clear indications anywhere in the
Adriatic that marine foods would have played an
important role in the diet of Neolithic people in

4 In the Mesolithic deposits of Vela Cave, where large
quantities of fish bones are evidence of intensive fishing,
stable isotope analyses of human remains suggest that
humans consumed largely terrestrial protein, along with
some marine protein (Lightfoot et al. 2010: 22).
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neuobicajen. Medutim, znatan udio morske hrane
u prehrani nikako se ne uklapa u sve Sto znamo o
najranijim jadranskim stocarima i ratarima. Zasad
nigdje na Jadranu nema jasnih naznaka da bi hrana
iz mora igrala vaznu ulogu u prehrani neolitickih
ljudi opcenito, ni ranoneolitickih ljudi posebno.®
Analize stabilnih izotopa (slika 6.3) ukazuju na to
daseneoliticka prehranatemeljila naiskoristavanju
kopnenih izvora hrane (Lightfoot et al. 2011; Guiry
et al. 2017). Moguce je zamisliti da su se najraniji
stoCari i ratari koji su dolazili morem (Bass
2004; Forenbaher & Miracle 2005: 523; Kaiser &
Forenbaher 2016) hranili drugacije i uvelike ovisili
o morskoj prehrani, no za takvu pretpostavku
zasad nema potpore. Omijeri stabilnih izotopa
u ljudskim kostima iz Spilje Zemunice pokazuju
upravo suprotno. Na tom nalazistu, moguca ,prva
generacija neoliticke populacije” (Guiry et al. 2017:
244), izravno datirana u prvo stoljece 6. tisucljeca
pr. Kr., oslanjala se ponajprije na kopnene izvore
proteina, dok su morski izvori hrane bili zanemareni

5 Osim udice iz kasnoneolitickog konteksta Zukovice (Radi¢ 2018:
62), po jedna kostana udica prikupljena je iz ranoneolitickih
konteksta Pokrovnika (Horvat & Vujevi¢ 2017: 49), Crnog Vrila
(Vujevi¢ 2009: 97) i Spile kod Nakovane (neobjavljeno), dok
su ulomci tri kostane udice prikupljeni iz srednjoneoliti¢ckih
konteksta Kargadura (Komso 2006), no ti rijetki nalazi sami po
sebi ne upucuju na to da je ribolov znatno doprinosio prehrani.

Slika 6.3. Relativni omjeri stabilnih izotopa dusika i ugljika
u ljudskim ostacima iz istocnojadranskih nalazista (izvori:
Paine et al. 2009; Lightfoot et al. 2010; 2011; Guiry et al.
2017, Cristiani et al. 2018).

Figure 6.3. Relative stable isotope ratios of nitrogen and
carbon from human remains from eastern Adriatic sites
(sources: Paine et al. 2009; Lightfoot et al. 2010; 2011,
Guiry et al. 2017, Cristiani et al. 2018).

general, or Early Neolithic people in particular.®
Stable isotope analyses (Figure 6.3) suggest that
the Neolithic diet was based on the exploitation of
terrestrial resources (Lightfoot et al. 2011; Guiry
et al. 2017). One could imagine that the earliest
farmers, arriving by boats (Bass 2004; Forenbaher
& Miracle 2005: 523; Kaiser & Forenbaher 2016),
had a different diet that largely depended on marine
resources, but currently there is no evidence to
support such a hypothesis. Isotopic ratios in human
bones from Zemunica Cave point to the contrary.
At that site, the possible “first generation Neolithic
population” (Guiry et al. 2017: 244), directly dated
to the first century of the 6% millennium BC, relied
heavily on terrestrial sources of protein, while
marine food resources were ignored (Guiry et al.
2017: 240, 247-249). Relatively small quantities of
marine mollusk and microvertebrate remains from
the Neolithic contexts of Zukovica also point to the
relative insignificance of fish and shellfish in the
Neolithic diet.

5 Aside from the fishhook from a Late Neolithic context of
Zukovica (Radi¢ 2018: 62), single bone fishhooks were
recovered from Early Neolithic contexts of Pokrovnik (Horvat
& Vujevic¢ 2017: 49), Crno Vrilo (Vujevi¢ 2009: 97) and Spila
Nakovana (unpublished), and fragments of three bone fishhooks
were recovered from Middle Neolithic contexts of Kargadur
(Komso 2006), but these rare finds by themselves do not
mean that fishing made a major contribution to the diet.
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(Guiry et al. 2017: 240, 247-249). Spomenutoj
pretpostavcineidu u prilog nirelativno male koli¢ine
ostataka morskih mekusaca i mikrokraljeznjaka u
neolitickim kontekstima Zukovice.

Tko su bili ljudi iz 3pilje Zukovice?

Sto zasad znamo o ljudima &ije smo kosturne
ostatke pronasli u stratigrafski najstarijim
kontekstima faze 4 i oko njih? Gotovo je sigurno
da su bili lovci, ribari i sakupljaCi. Na temelju
arheozooloskih podataka znamo da su lovili
uglavnom srne, a potom lisice i kune te ponekog
jelena, divljusvinjuidivljumacku (vidjetitablicu1.2u
1.poglavlju). Uzrelativno obilne ostatke morskihriba
i mekusaca, o vaznosti ribolova svjedoce rezultati
analiza stabilnih izotopa. O sakupljanju divljeg bilja
nemamo nikakvih informacija, ali pretpostavljamo
da je i ono moralo igrati vaznu ulogu u prehrani. U
svakodnevnim aktivnostima koristili su oruda od
lomljenog kamena, ukljucujuci mikrolitske trapeze
kastelnovijenskog tipa. Dobar dio tih oruda bio
je napravljen od roznjaka Cija se leziSta nalaze na
Garganskom poluotoku, na suprotnojobali Jadrana.
Njihova prisutnost svjedo¢i o prekojadranskoj
povezivosti ljudi iz Zukovice i plovidbi otvorenim
morem.

Zaosobno ukrasavanje upotrebljavali su ljusture
razli¢itih vrsta mekusaca. Od ljustura morskih i
slatkovodnih puzi¢a busenjem su izradivali perlice
koje susemoglenizatinauziceilinositi pojedinacno
kao privjesci (vidjeti 4. poglavlje). Ljusture jedine
odredene slatkovodne vrste puzi¢a pribavljali
su iz vodotoka crnomorskog sliva jer te vrste
puzi¢a nema u rijekama jadranskog sliva. Njihova
prisutnost svjedocioznatnojkopnenojpokretljivosti
i povezivosti na velike udaljenosti. Upotrebljavali
su bacvaste i diskoidne perle od ljustura skoljke
Spondylus (vidjeti 5. poglavlje) koje su se takoder
mogle nanizati i nositi kao ogrlice, narukvice ili
privjesci. Barem neke od svojih pokojnika pokopali
su u samoj $pilji. Cini se da su nakon nekog
vremena ti primarni ukopi bili poremec¢eni i odredeni
dijelovikosturauklonjeni, vjerojatno u sklopu prakse
sekundarnog pokopavanja.

Dobar dio opisanog ponasSanja uklapa se u
postojecu sliku jadranskih mezolitickih lovaca-
sakupljac¢a, no njihova pomorska pokretljivost i
povezivost, kao i osobno ukrasavanje perlama

zemljoradnika.
Kada su posmrtni ostaci ljudi iz Zukovice bili

poloZeni u $pilju? Najkra¢i odgovor na to pitanje
glasi: ne znamo tocno, no najvjerojatnije negdje
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Who were the people from Zukovica?

What do we currently know about the people
whose skeletal remains we found in and around
the stratigraphically oldest contexts of Phase 4?
Almost certainly they were hunters, fishers, and
gatherers. Zooarchaeological data tell us that they
hunted primarily roe deer, followed by foxes and
marten, as well as occasional red deer, wild boar,
and wild cat (see Table 1.2 in Chapter 1). Relatively
abundant remains of marine fish and mollusks,
in conjunction with the results of stable isotope
analyses, tell us that fishing was important, too.
We have no information about the gathering of
wild plant foods, but presumably it would have
played an important role in the diet. In everyday
activities these people used flaked stone tools,
including microlithic trapezes of Castelnovian type.
A considerable number of those tools were made
of cherts that outcrop in the Gargano Peninsula, on
the other side of the Adriatic Sea. Their presence
testifies to trans-Adriatic connectivity of the people
from Zukovica involving open-sea navigation.

They used different kinds of mollusk shells
for personal adornment. By perforating the shells
of small marine and freshwater gastropods they
made beads that could be strung on threads or
carried individually as pendants (see Chapter 4).
They acquired shells of one specific species of
freshwater gastropod from the watercourses of the
Black Sea watershed, a gastropod that is absent
from the rivers that flow into the Adriatic, and so is
evidence of considerable long-distance terrestrial
mobility and connectivity. They used barrel-shaped
and discoidal beads from Spondylus bivalve shells
(see Chapter 5) that also could be threaded and
worn as necklaces, bracelets, or pendants. They
buried at least some of their dead in the cave. It
seems that after a while those primary burials were
disturbed and certain parts of the skeletons were
removed, probably as a part of secondary burial
practice.

Much of the described behavior fits into the
existing picture of Adriatic Mesolithic hunter-
gatherers, but their maritime mobility and
connectivity, as well as personal adornment by
Spondylus beads, resemble more closely the
behavior of Neolithic farmers.

When were the remains of the deceased people
from Zukovica deposited in the cave? The shortest
answer is that we do not know exactly, but most
likely at some point in time between 6300 and 6000
BC. Depending on when it exactly happened, several
hypothetical scenarios may be sketched.



izmedu 6300. i 6000. godine pr. Kr. Ovisno o tome
kada se to dogodilo moguce je skicirati nekoliko
hipotetskih scenarija.

(1) Ako je efekt morskog rezervoara na
radiokarbonske datume zanemarivo mali, pokopani
su oko 6300. godine pr. Kr., u vrijeme kada se, sudeci
po najmladim izravno datiranim ostacima lovne
divljaci, spilja koristila kao povremeno boraviste
lovaca. U tom slucaju, pojava perli od Spondilusa uz
ljudske ostatke predstavljalabiprilicnoiznenadenje.
lako ne mozemo posve iskljuciti moguc¢nost da je
veza izmedu perli i kosturnih ostataka slucajna,
smatramo da se radi o stvarnoj povezanosti. Ta
povezanost jasna jeiz slike 5.6. Kontekst koji sadrzi
najvise ljudskih kostiju takoder sadrzi najvise perli,
konteksti koji sadrze poneku ljudsku kost uz to
sadrze po jednu ili dvije perle, dok u kontekstima
bez ljudskih kostiju nema ni perli (uz jednu iznimku).
Povrh toga, ociti neoliticki nalazi poput loncarije
i kosti ovaca posve drugacije su rasporedeni od
perli i ljudskih kostiju. Prisutni su u veéini ili u svim
kontekstima faze 4 i brojniji su pri vrhu nego pri
dnu sloja pripisanog spomenutoj fazi. Napokon,
u svakodnevnim neolitickim kontekstima perle
predstavljajurijedak nalaz (zaiscrpni pregled takvih
nalaza vidjeti 5. poglavlje).

Brizljivo oblikovan osobni nakit od ljuStura
Skoljaka nesumnijivo je neoliticka inovacija (vidjeti
5. poglavlje). U $pilji Franchthi na krajnjem jugu
Balkanskog poluotoka pojavljuje se u kontekstu
inicijalnog neolitika oko 6700.-6500. godine pr. Kr.
(Miller 1996; Perlés & Pion 2020). Pojava slicnog
nakita izradenog od Spondylusa ubrzo nakon
6200. godine pr. Kr. na kasnim lovno-sakupljackim
nalazistima u Derdapu tumaci se kao posljedica
dodira s najranijim zemljoradnickim skupinama
(Bori¢ 2011:179-180; Bori¢ et al. 2014: 25). Perle od
Spondylusa mogle su ve¢ oko 6300. godine pr. Kr.
biti dostupne u jonsko-egejskom prostoru, a mozda
i u unutrasnjosti Balkana i jugoisto¢nom kraju
Karpatske kotline. Ljudi iz Zukovice, s obzirom na
svojukopnenuipomorsku pokretljivostipovezivost,
mogli su biti u izravnhom ili posrednom kontaktu
s tim prostorima. Uz to valja primijetiti da je perle
znatno lakse prenositi preko velikih udaljenosti
nego primjerice zemljane lonce ilidomace Zivotinje,
dok ih njihova simbolicka vrijednost Cini narocito
atraktivnim. Upravo takve strane predmete moZzemo
ocCekivati medu prvim naznakama nadolazeéih
promjena.

(2) Ako postoji izvjestan ogranicen efekt
morskog rezervoara na radiokarbonske datume,
pokopani su nekoliko desetljec¢a ili Cak stoljec¢e-dva
kasnije. Zasad nema datiranih kostiju lovne divljaci
(a ni drugih radiokarbonskih datuma iz Zukovice)

(1) If the marine reservoir effect on radiocarbon
dates is negligeable, they were buried around 6300
BC, at the time when, judging by the youngest
directly dated wild game remains, the cave was
used occasionally by hunter-gatherers as a shelter.
In this case, the appearance of Spondylus beads
with human remains would be quite surprising.
Although we cannot rule out the possibility that this
association was a consequence of disturbance,
we nonetheless think the human remains and
Spondylus beads are meaningfully associated. The
association between beads and human remains
is clear from Figure 5.6: the context that contains
most of the human bones also contains most of the
beads; contexts that contain some human bones
also contain a bead or two; contexts that do not
containbonesdonotcontainanybeads(withasingle
exception). Furthermore, demonstrably Neolithic
materials (pottery, sheep bones) are distributed
very differently from the beads and human bones:
they are present in most (or all) Phase 4 contexts
and are usually more frequent in the upper than
the lower ones (Figure 6.1). Finally, one rarely finds
beads in everyday Neolithic contexts (see Chapter 5
for a comprehensive overview of such finds).

Elaborate ornaments made of bivalve shells are
undoubtedly a Neolithic innovation (see Chapter
5). At Franchthi Cave, near the southern tip of the
Balkan Peninsula, they appear around 6700-6500
BC in Initial Neolithic contexts (Miller 1996; Perlés
& Pion 2020). The appearance of similar ornaments
made of Spondylus soon after 6200 BC at late
hunter-gatherer sites in the Iron Gates region has
been interpreted as a consequence of interaction
with the earliest farming communities (Bori¢ 2011:
179-180; Bori¢ et al. 2014: 25). Spondylus beads
may already have been available around 6300 BC
in the lonian-Aegean area, and maybe also in the
Balkan interior and the southeastern corner of
the Carpathian Basin. Given their terrestrial and
maritime mobility and connectivity, the people from
Zukovica may have beenin direct orindirect contact
with those areas. One should note that, compared to
pottery vessels or domesticated animals, beads are
much more easily transported over great distances,
while their symbolic value makes them particularly
attractive. Such exotic objects are exactly what one
might expect as portents of the upcoming changes.

(2) Ifthe maritimereservoir effect onradiocarbon
dates is relatively limited, they were buried some
decades or even a century or two later. Currently,
there are no dates on wild game bones (or any other
radiocarbon dates from Zukovica) from that period.
Unless this is accidental (which is possible, due to
the small number of dated samples), this suggests
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iz tog vremena. Ako se ne radi o slucajnosti, sto je
s obzirom na mali broj datiranih uzoraka moguce,
to sugerira da su ljudi pokopani nakon Sto se Spilja
prestala koristiti kao lovna stanica. Pojava perli
od Spondylusa oko 6200.-6100. pr. Kr. joS uvijek
bi bila vrlo rana, ali ipak nesto lakSe objasnjiva.
Perle bi predstavljale strani element u mezolitickoj
materijalnoj  kulturi, povezan s kontaktima
mezolitickih lovaca-sakupljacaineolitickih stocara-
ratara.

(3) Ako je efekt morskog rezervoara na
radiokarbonske datume velik, mogli su biti
pokopani tri stoljeca kasnije, oko 6000. godine pr.
Kr., istovremeno s pojavom prvih domacih zivotinja,
sudec¢i po najranije izravno datiranim ostacima
ovaca (i mozda koza). U tom slucaju mozda
bismo mogli govoriti o ,posljednjoj generaciji
lovaca-sakupljaca“ (usp. Guiry et al. 2017: 244).
Perle od Spondylusa, kao i druge inovacije koje
su tada ve¢ bile dostupne, vise ne bi predstavljale
narocito iznenadenje. Jesu |li mozda ti posljedniji
lovci-sakupljaci ostavili za sobom i dio grade koju
inace rutinski pripisujemo neolitiku, poput poneke
kosti ovce ili ulomka zemljane posude (usp. Radi¢
2006: 340)? Ili sumozda razlicite lovno-sakupljacke
i stoCarsko-ratarske skupine neko vrijeme
naizmjence koristile isti Spiljski prostor? Kao ni u
prethodnom scenariju, ni iz tog vremena nemamo
izravno datiranih ostataka lovne divljaci, Sto bi se
moglo objasniti promjenom funkcije nalazista od
lovne stanice u mjesto pokopavanja mrtvih.

(4) Pod pretpostavkom velikog utjecaja efekta
rezervoara na radiokarbonske datume preostaje
jo$ i moguénost da se zapravo ipak radi o ,prvoj
generacijizemljoradnika“. To biobjasnilo perle, ovce
i loncariju, ali ne i vaznost morskih izvora hrane u
prehrani, na Sto jasno ukazuju analize stabilnih
izotopa. U tom sluc¢aju morali bismo postulirati
stocCarsko-ribarsku strategiju prezivljavanja.

Drugi scenarij trenutno se mozda Cini
najvjerojatnijim. Posljednji scenarij nudi posve
drugacije ishodiste za razmisljanje. Ne treba ga
apriorno odbaciti, iako u raspolozivoj arheoloskoj
gradi zasad za njega ne nalazimo skoro nikakvog
oslonca.

Najraniji jadranski moreplovci

Grada iz Zukovice, zajedno s nalazom jedne
izradevine od glacanog eruptivhog kamena iz Vele
spile (Radi¢ & Lugovi¢ 2004; Radi¢ 2009; Forenbaher
2018:113-114;2022: 39), namece pitanje zbog cega
(zasad) najraniji dokazi plovidbe otvorenim morem
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that the people were buried after the cave ceased
to be used as a hunting station. The appearance
of Spondylus beads around 6200-6100 BC would
still be very early, but it would be somewhat easier
to explain. The beads would represent a foreign
element in Mesolithic material culture, related to
contacts between Mesolithic hunter-gatherers and
Neolithic farmers.

(3) If themaritimereservoir effectonradiocarbon
dates is substantial, they may have been buried
three centuries later, around 6000 BC, at the time
when the first domesticated animals appear at the
cave, judging by the earliest directly dated remains
of sheep (and maybe goats). In that case, we
might be justified to talk about the “last generation
of hunter-gatherers” (cf. Guiry et al. 2017: 244).
Spondylus beads, as well as other innovations that
by then would have become available, would no
longer represent a major surprise. Did those last
hunter-gatherers also leave behind some of the
evidence that we otherwise routinely ascribe to
the Neolithic, such as occasional sheep bones or
potsherds (cf. Radi¢ 2006: 340)? Or could it be that,
for awhile, different groups of hunter-gatherers and
farmers used the same cave alternately? As in the
previous scenario, directly dated wild game animal
remains are absent from this period, which might
be explained by a change in site function from a
hunting station to a place of burial.

(4) Assuming substantial reservoir effect
on radiocarbon dates, one should consider the
possibility that, after all, the human remains
belonged to the “first generation of farmers”. That
would explain the beads, sheep, and pottery, but
not the importance of marine food resources in the
diet, which is clearly attested by the stable isotope
analyses. In that case, one would have to postulate
a herder-fisher subsistence strategy.

For the moment, the second scenario might be
the most likely one. The last scenario offers a very
different perspective for consideration. It should
not be dismissed out of hand, but the currently
available archaeological evidence provides virtually
no support for it.

The earliest Adriatic seafarers

The evidence from Zukovica, together with
an artifact made of ground igneous stone from
Vela Cave (Radi¢ & Lugovi¢ 2004; Radi¢ 2009;
Forenbaher 2018: 113-114; 2022: 39), compels us
to ask why does the (currently) earliest evidence of
open sea navigation in the Adriatic date from the 7t



Jadrana potjecu iz 7. tisuélje¢a pr. Kr. Podrucja u
kojima se kopno i more ispreplicu dovoljno blisko
da potaknu putovanje morem i daju plovidbi
prednost nad kopnenim putovanjem smatraju se
Zaristima rane navigacije (Broodbank 2013: 75-76,
slika 2.9). Istocna obala Jadrana, onakva kakvu
je danas poznajemo, jedno je od tih podruéja,
no to nije uvijek bio slucaj. Konfiguracija reljefa
Jadranskog bazena je takva da od posljednjeg
glacijalnog maksimuma pa sve do kraja pleistocena
u znatno smanjenom Jadranskom moru skoro
da i nije bilo otoka.® Danasnji otoci tada su tvorili
usporedne nizove brezuljaka koji su se izdizali iz
priobalnih nizina. Unato¢ mnogim manjkavostima
raspolozivih podataka, €ini se da je Citav tadasnji
obalni prostor bio naseljen kasnopaleolitickim i
potom mezolitickim skupinama lovaca-sakupljaca
(Miracle 2007; Vukosavljevi¢ 2023).

S postepenim zatopljivanjem i podizanjem
morske razine, lanci brezuljaka odvajali su se
tijekom ranog holocena jedan za drugim od kopna,
pretvaraju¢i na licu mjesta pojedine skupine
lokalnog stanovnistva u otocane (usp. Broodbank
2013: 155). Komunikacija preko novonastalih
morskih kanala postala je preduvjetom odrzanja
tih populacija koje su imale samo dvije mogucénosti
izbora: iseliti ili ploviti. Grada iz ogranicenog broja
nalazista (Kom$o 2016: slika 14) svjedo¢i da
su barem neki od novonastalih otoka i dalje bili
naseljeni.

Tijekom tisucljeca, uski morski kanali pomalo su
postajali sve siri (Dean et al. 2020). lako su skoro svi
jadranskiotocizbijeniuzistocnuobaluJadrana,zivot
na njima zahtijevao je sve veéa navigacijska znanja.
Cini se da je do 7. tisuélje¢a pr. Kr. kumulativno
nasljede poznavanja mora naraslo do te mjere da
su prekojadranska putovanja postala mogucaili cak
relativno uobicCajena. Takav slijed dogadaja mogao
je pripremiti tren za Sirenje zemljoradnje u Jadran,
stvarajuc¢i nove mogucnosti pomorskih putovanja,
kontakata na velike udaljenosti i Sirenja inovacija.

Zukovica i ,Sveti Gral” prijelaza na zemljoradnju

Nauceni smo razmisljati u apsolutnim kategori-
jamaioprekamapoputzadnjih,mezolitickih“lovaca-
sakupljaca nasuprot prvih ,neolitickih” stocara i
ratara, no ljudi ¢ije smo kosti pronasli u kontekstima
4. faze $pilje Zukovice ne mogu se bez ostatka
ugurati u nijednu od te dvije unaprijed odredene

6 Zarekonstrukcije obala Jadranskog mora u kasnom pleistocenu
vidjeti Lambeck et al. 2004: slika 12; Forenbaher 2019: slika 1; 2022:
slika 1; Dean et al. 2020: slika 7; Ruiz-Redondo et al. 2022: slika 1)

millennium BC? Areas where land and sea mingle
closely enough to encourage navigation and make
seaborne travel preferable to overland travel are
regarded as hotbeds of early navigation (Broodbank
2013: 75-76, Figure 2.9). The eastern Adriatic
coast, as we know it today, is one such area, but
this was not always the case. Due to peculiarities
of the Adriatic Basin topography, from the Last
Glacial Maximum until the end of Pleistocene, very
few islands broke the surface of a much-reduced
Adriatic Sea.® At that time, the islands of today
formed parallel ridges of hills that rose from the
coastal lowlands. Regardless of the many gaps in
the available data, it seems that the entire coastal
zone was inhabited, first by Late Paleolithic hunter-
gatherers, and later by their Mesolithic counterparts
(Miracle 2007; Vukosavljevi¢ 2023).

With the gradual warming accompanied by
marine transgression, the ranges of hills were
detachedfromthemainland one afteranotherduring
the early Holocene, creatingin situislanders of some
of the local groups of people (cf. Broodbank 2013:
155). Communication across the newly formed sea
channels became prerequisite for the survival of
those populations. Only two choices were available
to them: to move out or to navigate. The evidence
from a limited number of sites (Koms$o 2016: Figure
14) shows that at least some of the newly created
islands remained inhabited.

Over the millennia, the narrow sea channels
slowly expanded (Dean et al. 2020). Although
almost all the Adriatic islands are crowded along
the eastern Adriatic coast, life on them required
ever greater navigational knowledge. It seems that,
by the 7t millennium BC, the cumulative heritage
of seafaring lore had grown to the point that trans-
Adriatic voyages became possible or even relatively
common. This sequence of events may have set
the stage for the spread of farming in the Adriatic,
creating new possibilities of maritime travel, long-
distance interaction, and diffusion of innovations.

Zukovica and the “Holy Grail” of the transition to
farming

Weareconditionedtothinkinabsolutecategories
and dichotomies such as the last “Mesolithic”
hunter-gatherers and the first “Neolithic” farmers.
However, the people whose bones we found in
contexts of Phase 4 of Zukovica Cave do not fit
neatly into either of those two predetermined boxes.

6 For reconstructions of Adriatic shorelines, see Lambeck et al.
2004: Figure 12; Forenbaher 2019: Figure 1; 2022: Figure 1;
Dean et al. 2020: Figure 7; Ruiz-Redondo et al. 2022: Figure 1)
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ladice. Pojedini elementinjihove materijalne kulture,
kao i vidovi ponasanja na koje oni upuéuju, mogu se
na prvi pogled uciniti medusobno nespojivim. No,
prijelaz na zemljoradnju nije se odigrao preko noéi.
Transformacijsko razdoblje u kojem su ti ljudi Zivjeli
vjerojatno je potrajalo nekoliko generacija. Unutar
tog vremena morale su postojati i druge opcije.

Ljudisprostorneivremenskerazmedegrani¢nog
pojasa zemljoradnje mozda su u razli¢ito vrijeme
i na razlicitim mjestima razli¢itim intenzitetom
radili razliCite stvari, koriste¢i tradicionalna
znanja i inovacije kako je u kojem trenutku bilo
najsvrsishodnije. U iskuSenju smo nazvati ih
Lgranicarimazemljoradnje“,notajpojamprizivasliku
muskih useljenika, a gotovo je sigurno da su medu
njima bili dosljaci i starosjedioci, muskarci, Zene i
djeca. Pretpostavljamo da su na Jadranu bioloske
interakcije izmedu dosljaka i starosjedilaca bile
jednako sloZzeneiraznolike kao stosetouposljednje
vrijeme pokazuje u nekim drugim dijelova Europe
(Rivollat et al. 2020). U tijeku su arheogeneticke
analize ljudskih ostataka iz Zukovice koje bi trebale
razjasniti biolosko porijeklo tih ljudi, no valja imati
na umu ogranicen karakter informacija koje mogu
pruziti arheogeneticka istrazivanja. Ona nam sama
za sebe nece redi nista o kulturnom identitetu ljudi
iz Zukovice.

Nasa istrazivanja $pilje Zukovice istakla su
nekoliko cinjenica od Sireg znacaja. Jedna od
njih vezana je uz prirodu arheoloskih naslaga.
Na viSeslojnim nalazistima koja sadrze gradu iz
vremena prijelaza na zemljoradnju, a posebice u
Spiljama i pripe¢cima, ta ¢e grada u pravilu biti u
vecoj ili manjoj mjeri ispremijeSana. Nerealno je
oCekivati nedirnut kasnomezoliticki sloj na koji
neposredno nakon odlaska posljednjih lovaca-
sakupljaca dolaze prvi zemljoradnici i pazljivo
ostavljaju za sobom svoje tragove ne remeteéi
tragove svojih prethodnika. Zbog toga ne smijemo
brzati sa zaklju¢cima o istovremenosti zadnjih
lovaca-sakupljaca i prvih zemljoradnika na temelju
kostiju domacih zivotinja, zrna zita, ulomaka
loncarije i slicnih nalaza iz naizgled neporemecenih
mezolitickih konteksta. Bez pazljivo provedenog
izravnog datiranja ostataka divljih Zivotinja,
domestikata i ljudi, integritet takvih konteksta vrlo
je upitan. Cak i tamo gdje raspolazemo s mnogo
datuma, njihovo tumacenje moze biti otezano zbog
efekta morskog rezervoara. Uz to, dogadaje koji su
se odigrali prije 8000 godina ne moze se datirati
s precizno$¢u vecom od jednog ili dva stolje¢a
zbog neizbjeznih nesigurnosti kalibracije. Zasad
se radi iskljucivo o nalazistima u Spiljama koje su
iz razlicitih pobuda podjednako rado koristili lovci-
sakupljaci, stocari i ratari. Pitanje je hoc¢emo li
ikad imati sre¢u da u erozijskom okolisu Jadrana
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Some of the elements of their material culture, and
the patterns of behavior that they suggest, at first
may seem to be mutually incompatible. But the
transition to farming did not happen overnight. The
transformative period during which those people
lived probably lasted a few generations. Other
options would have existed within that period.

The people from the spatial and temporal
boundary of the agricultural frontier zone may have
been doing different things with varying intensity, in
different places and at different times, making use
of traditional knowledge and innovations, whichever
wasmoreexpedientatany givenmoment. One might
be tempted to call them “agricultural frontiersmen”,
but that term paints an image of male immigrants,
while almost certainly there were among them
newcomers and natives, men, women, and children.
Presumably, biological interactions between the
natives and the newcomers in the Adriatic were just
ascomplexanddiverseashasrecentlybeenrevealed
for some other parts of Europe (Rivollat et al. 2020).
Archaeogenetic analyses of human remains from
Zukovica, which are in progress, should clarify the
biological ancestry of those people, but one should
be aware of the limited character of information
that archaeogenetic research can provide. By itself,
it can tell us nothing about the cultural identity of
the people from Zukovica.

Our explorations of Zukovica Cave highlighted
several general issues. One of them is related
to the nature of archaeological deposits. At
multicomponent sites that contain evidence
from the time of the transition to farming, and in
particular at caves and rockshelters, that evidence
will always be more or less commingled. It is
unrealistic to expect a pristine Late Mesolithic layer
onto which the first farmers arrive immediately after
the last hunter-gatherers have left, and that the
newcomers then carefully leave their traces without
disturbing those of their predecessors. Because
of that, we should never draw hasty conclusions
about simultaneity of the last hunter-gatherers and
the first farmers based on domesticated animal
bones, grains of wheat, potsherds, and similar finds
from apparently undisturbed Mesolithic contexts.
Without a careful program of direct dating that
includes the remains of wild game, domesticates
and humans, the integrity of such contexts is highly
questionable. Even when many dates are available,
their interpretation may be difficult owing to the
marine reservoir effect. Furthermore, uncertainties
inherentin calibration makeitimpossible to achieve
a precision greater than a century or two when
dealing with events that occurred 8000 years ago.
Currently, we have at our disposal only cave sites,
which (for different reasons) were readily used by



pronademo dobro sacuvano jednoslojno nalaziste
naotvorenomiztogtransformacijskog vremena. Do
tada, neporemeceni kontekst iz vremena prijelaza
na zemljoradnju ostaje arheoloski ,Sveti Gral” koji
¢e jos dugo izmicati onima koji ga traze.

To, medutim, ne znaci dalov, ribolov, sakupljanje,
stoCarstvo i ratarstvo izvjesno vrijeme nisu mogli
biti prakticirani istovremeno. Grada iz Zukovice
upucuje na to da su ljudi koji su provodili te razliCite
aktivnosti ponekad dolazili u medusobni kontakt.
Onaneiskljucuje moguénostdasuih mogli provoditi
jedni te isti ljudi koji nisu bili ni lovci-sakupljaci, ni
zemljoradnici, nego nesto izmedu.
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