UDK 902

ISSN 1330-0644
Vol. 3971
ZAGREB, 2022.

PRILOZI

Instituta za arheologiju u Zagrebu

Pril. Inst. arheol. Zagrebu
Str./Pages 1-206, Zagreb, 2022.



PRILOZI INSTITUTA ZA ARHEOLOGIJU
U ZAGREBU, 39/1/2022
STR./PAGES 1-206, ZAGREB, 2022.

Izdavac /Publisher
INSTITUT ZA ARHEOLOGIJU
INSTITUTE OF ARCHAEOLOGY

Adresa urednistva/

Address of the editor’s office

Institut za arheologiju/Institute of archaeology
HR-10000 Zagreb, Jurjevska ulica 15
Hrvatska/Croatia

Telefon/Phone ++385/(0)1 61 50 250

Fax ++385(0)1 60 55 806

e-mail: urednistvo.prilozi@iarh.hr
http://www.iarh.hr

Glavni i odgovorni urednik /Editor in chief
Marko DIZDAR

Tehnicki urednici/ Technical editors
Marko DIZDARI
Katarina BOTIC

Uredni$tvo/ Editorial board

Prapovijest/Prehistory:

Marko DIZDAR, Institut za arheologiju, Zagreb,
Hrvatska

Snjezana VRDOLJAK, Institut za arheologiju, Zagreb,
Hrvatska

Viktéria KISS, Hungarian Academy of Sciences,
Institute of Archaeology, Budapest, Hungary
Antika/ Antiquities:

Goranka LIPOVAC VRKLJAN, Institut za arheologiju,
Zagreb, Hrvatska

Ivan RADMAN-LIVAJA, Arheoloski muzej u Zagrebu,
Zagreb, Hrvatska

Srednji vijek i novi vijek/Middle Ages and Modern era:
Tajana SEKELJ IVANCAN, Institut za arheologiju,
Zagreb, Hrvatska

Katarina Katja PREDOVNIK, University of Ljubljana,
Faculty of Arts, Ljubljana, Slovenia

Natascha MEHLER, Eberhard Karls University of
Tlbingen, Tlibingen, Germany

Tatjana TKALCEC, Institut za arheologiju, Zagreb,
Hrvatska

Metodologija/Methodology

Predrag NOVAKOVIC, University of Ljubljana, Faculty
of Arts, Ljubljana, Slovenia

Izdavacki savjet/Editorial advisory board

Dunja GLOGOVIC, Zagreb, Hrvatska

Ivor KARAVANIC, Sveudilite u Zagrebu, Filozofski
fakultet, Odsjek za arheologiju, Zagreb, Hrvatska
Kornelija MINICHREITER, Zagreb, Hrvatska
Alexander T. RUTTKAY, Nitra, Slovakia

Ivandica SCHRUNK, University of St. Thomas, St. Paul,
Minnesota, USA

Zeljko TOMICIC, Hrvatska Akademija znanosti i
umjetnosti, Zagreb, Hrvatska

Ante UGLESIC, Sveudili$te u Zadru, Odjel za
arheologiju, Zadar, Hrvatska

Prijevod na engleslsi/Eninsh trlanslation
Antonela BARBIR, Zeljka BEDIC, Kristina DESKAR,
Marko MARAS, Matija TURK

Lektura/Language editor
Ivana MAJER, Marko DIZDAR (hrvatski jezik / Croatian)
Marko MARAS (engleski jezik /English)

Korektura/Prqofreads
Katarina BOTIC

Grafic¢ko oblikovanje / Graphic design
Umjetni¢ka organizacija OAZA

Racunalni slog/Layout
Hrvoje JAMBREK

Tisak /Printed by
Tiskara Zelina d.d., Sv. I. Zelina

Naklada/Issued
400 primjeraka/400 copies

Prilozi Instituta za arheologiju u Zagrebu indeksirani su u/
Prilozi Instituta za arheologiju u Zagrebu are indexed by:
DYABOLA - Sachkatalog der Bibliothek — Romisch-
Germanische Kommission des Deutschen
Archaeologischen Instituts, Frankfurt a. Main
Clarivate Analytics services — Web of Science Core
Collection

CNRS/INIST - Centre National de la Recherche
Scientifi que/L'Institut de I'Information Scientifi que et
Technique, Vandoeuvre-lés-Nancy

EBSCO - Information servises, Ipswich

ERIH PLUS - European Reference Index for the
Humanities and Social Sciences, Norwegian
Directorate for Higher Education and Skills, Bergen
SciVerse Scopus - Elsevier, Amsterdam

E-izdanja. Publikacija je dostupna u digitalnom obliku i
otvorenom pristupu na
https://hrcak.srce.hr/prilozi-iaz

E-edition. The publication is available in digital and
open access form at
https://hrcak.srce.hr/prilozi-iaz?lang=en

DOI 10.33254

Ovaj rad licenciran je pod Creative Commons
Attribution By 4.0 medunarodnom licencom/
This work is licenced under a Creative Commons
Attribution By 4.0 International Licence

(CHoN



SADRZAJ
CONTENTS

39

81

129

173

199

Izvorni znanstveni radovi

ANTONELA BARBIR

ZLATKO PERHOC

KRUNOSLAV ZUBCIC

IVOR KARAVANIC
Podvodni srednjopaleoliticki
lokalitet Kastel Stafili¢ — Resnik:
liticka perspektiva

MATIJA TURK
Mezolitik Slovenije

MARIJANA KRMPOTIC
TAJANA TRBOJEVIC VUKICEVIC
SARA ESSERT

Naselja bron¢anoga i
zeljeznoga doba na polozaju
Osijek — Ciglana i Zeleno polje

DOMAGOJ PERKIC
Minijaturne zeljeznodobne
posude iz svetiSta u Vilinoj Spilji

ZELJKA BEDIC
JURAJ BELAJ
FILOMENA SIROVICA

BioarheoloSka studija
populacije iz Gore kraj
Petrinje, Hrvatska

Guidelines for contributors

Original scientific papers

ANTONELA BARBIR
ZLATKO PERHOC
KRUNOSLAV ZUBCIC
IVOR KARAVANIC

Underwater mviddle paleolithic
site of Kastel Stafili¢ — Resnik:
lithic perspective

MATIJA TURK
The Mesolithic in Slovenia

MARIJANA KRMPOTIC
TAJANA TRBOJEVIC VUKICEVIC
SARA ESSERT

Bronze and iron age
settlements at the site of Osijek
— Ciglana and Zeleno polje)

DOMAGOJ PERKIC
Miniature Iron Age vessels from
the shrine in Vilina Cave

ZELJKA BEDIC
JURAJ BELAJ
FILOMENA SIROVICA

Bioarchaeological study of
the population of Gora near
Petrinja, Croatia

Upute autorima



PODVODNI SREDNJOPALEOLITICKI
LOKALITET KASTEL STAFILIC - RESNIK:

LITICKA PERSPEKTIVA
UNDERWATER MIDDLE PALEOLITHIC SITE OF

KASTEL STAFILIC - RESNIK: LITHIC PERSPECTIVE

Izvorni znanstveni rad [ prapovijesna arheologija

Original scientific paper [/ Prehistoric archaeology

UDK UDC 903.01(262.3)(497.5 Kastela)"632"

Primljeno / Received: 8. 12. 2021. Prihva¢eno [ Accepted: 4. 4. 2022.

ANTONELA BARBIR ZLATKO PERHOC KRUNOSLAV ZUBGIC IVOR KARAVANIC
Institut za arheologiju Hans-Sachs-Ring 128 Hrvatski restauratorski zavod  Odsjek za arheologiju
Jurjevska ulica 15 D-68199 Mannheim Odjel za podvodnu arheologiju  Filozofski fakultet
HR-10000 Zagreb perhoc.z@gmail.com Zagreb SveuciliSte u Zagrebu
abarbir@iarh.hr Cvijete Zuzori¢ 43 Ivana Luci¢a 3
HR-10000 Zagreb HR-10000 Zagreb
kzubcic@hrz.hr ikaravan@ffzg.hr

Kastel Stafili¢ — Resnik prvi je sustavno istrazivan podvodni paleoliti¢ki lokalitet u Hrvatskoj. Lokalitet je
smjesSten u Kastelanskom zaljevu u srednjoj Dalmaciji koja je, kao i cijeli jadranski bazen, prosla kroz ge-
omorfoloSke promjene uzrokovane, medu ostalim i marinskom transgresijom. Podizanje razine mora na
prijelazu iz pleistocena u holocen utjecalo je na destrukciju pleistocenskih slojeva i potapanje lokaliteta.
Nalazi su tipoloski smjesteni u mustjersku kulturu, uz iznimku nekolicine nalaza koji pripadaju gornjem
paleolitiku. U radu su predstavljeni rezultati tehnoloske i tipoloSke analize nalaza koje je prikupio I. Svilan u
Kastelanskom zaljevu i, po prvi puta, sirovinske analize litickih nalaza iz sustavnih istrazivanja, ali i iz zbir-
ke I. Svilana, koji potvrduju Kastelanski zaljev kao mjesto boravka neandertalaca u srednjem paleolitiku.

KLJUENE RIJECI: podvodna arheologija, paleolitik, musterijen, liti¢ka analiza, sirovina, Kastel Stafili¢
— Resnik, Hrvatska

Kastel Stafili¢ — Resnik is the first underwater Paleolithic site in Croatia to be systematically investigated. The
site is located in the Kastela Bay in central Dalmatia which, like the rest of the Adriatic Basin, has undergone
geomorphological changes caused, among other factors, by marine transgression. Sea level rise at the Plei-
stocene to Holocene transition destructively affected the Pleistocene strata and caused the submergence of
the site. The lithic finds are typologically placed in the Mousterian culture, with the exception of a few finds
belonging to the Upper Paleolithic. The paper presents the results of technological and typological analysis
of findings collected by I. Svilan in Kastela Bay and, for the first time, raw material analysis of lithic finds from
systematic research but also from the collection of I. Svilan, which confirm that Neanderthals occupied Kastela
Bay during the Middle Paleolithic.

KEY WORDS: underwater archaeology, Paleolithic, Mousterian, lithic analysis, raw material, Kastel
Stafili¢ — Resnik, Croatia

doi.org/10.33254/piaz.39.1.1 3
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uvoD

Podvodni paleoliti¢ki lokaliteti rijetki su tipovi
nalazista koji su zbog teSko zapazivih artefakata
i lose vidljivosti arheoloskih struktura ¢esto pre-
videni. Podvodni lokalitet Kastel Stafili¢ - Resnik
prvo je sustavno istrazeno podvodno paleoliticko
nalaziSte u Hrvatskoj i jedno od rijetkih u svijetu
(Bailey et al. 2015; vidi Karavani¢, Barbir 2020).
Vjerojatno prvi poznati podvodni paleoliti¢ki lo-
kalitet u Hrvatskoj je pored otodi¢a Stipanaca u
Prokljanskom jezeru blizu Skradina (Brusi¢ 1977,
Malez 1979) na kojem su prikupljeni nalazi ko-
ji vjerojatno pripadaju mustjerskoj kulturi. Zbog
nedostatka dijagnosti¢kih elemenata ovaj lokali-
tet je kronoloski smjesSten u paleolitik, premda je
jedna centripetalna (vjerojatno levaloaska) jezgra
znacajan srednjopaleoliticki element.

INTRODUCTION

Underwater Paleolithic sites are rare types of
sites that are often overlooked due to poor vis-
ibility of artifacts and archaeological structures.
Underwater site of Kastel Stafili¢ — Resnik is the
first systematically explored underwater Pale-
olithic site in Croatia and one of the few in the
world (Bailey et al. 2015; see Karavani¢, Barbir
2020). Probably the first known underwater Pale-
olithic site in Croatia is next to the islet of Stipanc
in Prokljansko Lake near Skradin (Brusi¢ 1977,
Malez 1979), where finds that may belong to the
Mousterian culture have been collected. The lack
of diagnostic elements chronologically places this
site in the Paleolithic, although one centripetal
(probably Levallois) core is a significant Middle
Paleolithic element.

Karta 1 — Geografski polozaj Kastel Stafili¢ — Resnika i najvaznijih nalazista koji
se spominju u tekstu: 1 Kastel Stafili¢ - Resnik; 2 Mujina peéina; 3 Karanusiéi; 4
sjeverna Dalmacija; 5 Crvena stijena; 6 BioCe; 7 Asprochalico (podloga: Jarvis et al.

2008; modificirala: A. Barbir, 2021.)

Map 1 — Geographic location of Kastel Stafili¢ — Resnik and the most important sites
mentioned in the text: 1 Kastel Stafili¢ — Resnik; 2 Mujina pecina; 3 Karanugici; 4 north-
ern Dalmatia; 5 Crvena stijena; 6 BioCe; 7 Asprochalico (base map: Jarvis et al. 2008;

modified by: A. Barbir, 2021)
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Kastel Stafili¢ - Resnik (karta 1) nalazi se na
zapadu Kastelanskog zaljeva, na dnu plitkoga
mora uz sjevernu obalu. Lokalitet je sustavno
istraZivan od 2008. do 2015." godine (Karavanic¢
et al. 2009; 2014; 2016), a rezultati tehnolos-
ke i tipoloske analize litickih nalaza iz mrezista
objavljeni su u Karavani¢ i Barbir (2020). Ovaj
rad tematizira nalaze iz zbirke I. Svilana koje je
skupio ronjenjem na viSe polozaja u Kastelan-
skom zaljevu i nadovezuje se na rad o sustavno
istraZenim nalazima na lokalitetu (Karavanic,
Barbir 2020). Po prvi puta se donose rezultati
sirovinske analize litickih nalaza iz Resnika.

Nekoliko je pitanja na koja se nastojalo da-
ti odgovor: tip sirovine artefakata, porijeklo i
nabava liticke sirovine artefakata, prvobitan
poloZaj nalaziSta i tip staniSta te koje spoznaje
donosi tipoloska i tehnoloSka obrada dodatno-
ga litickog materijala. Nove spoznaje pridonijet
¢e nadpuni slike Zivota paleoliti¢kih zajednica u
Resniku i Kastelanskom zaljevu te biti koriStene
kao podloga za bududa istrazivanja na tom pro-
storu.

GEOGRAFSKI | GEOLOSKI
KONTEKST

Kastelanski zaljev

Lokalitet Kastel Stafili¢ — Resnik nalazi se u
Kastelnaskom zaljevu u srednjoj Dalmaciji. Ka-
Stelanski zaljev dio je Sirega podrucdja Kastela
zajedno s Kastelanskim poljem i planinom Ko-
zjak (Borovi¢ 1998) i najvecdi je zaljev u srednjoj
Dalmaciji. Omeden je otokom Ciovo, padinama
planine Kozjak i brda Opor te splitskim polu-
otokom Marjanom. Zaljev je nastao u procesu
formiranja Jadranskog bazena, nabiranjem ti-
jekom krede i oligocena. Nabiranjem stijenskih
masa, izdignuti kredni vapnenci stvorili su
sinklinalne udoline ispunjene eocenskim sedi-
mentima, fliSom i glinovitim vapnencima. Ti-
jekom pleistocena te udoline su transgresijom
mora pretvorene u kanale i zaljeve (Alfirevié¢
1980). Struktura sedimenta zaljeva indikator
je inteziteta strujnih gibanja na tom prostoru
i time bitan faktor u rekonstrukciji prvotnoga
polozaja arheoloskog nalazista. Kastelanski
zaljev pokrivaju sedimenti koje ¢ine facijesi ka-
menitoga, Sljunkovitoga, pjeskovitoga i mulje-
vitoga dna. Kamenito dno produzetak je obalnih
naslaga krednih vapnenaca i eocenskih laporo-

1  Sizuzetkom 2009. godine.

Kastel Stafilic — Resnik (Map 1) is located in the
west of KaStela Bay, at the bottom of the shallow
sea along the northern coast. The site was system-
atically researched from 2008 to 2015' (Karavani¢
et al. 2009; 2014; 2016), and the results of the
technological and typological analysis of lithic finds
from the grid were published in Karavani¢ and Bar-
bir (2020). This paper deals with the findings from
the collection of I. Svilan which he collected by div-
ing at several positions in the Kastela Bay, and sup-
plements the work on systematically researched
finds at the site (Karavani¢, Barbir 2020). For the
first time, the results of the raw material analysis of
lithic finds from Resnik are presented.

Several questions were sought to be answered:
type of raw material of artifacts, origin and pro-
curement of lithic raw materials of artifacts, origi-
nal site location and habitat type, which insights
are brought by typological and technological anal-
ysis of additional lithic material. The new findings
will be useful in supplementing the picture of life in
the Paleolithic communities in Resnik and Kastela
Bay, and as a basis for future research in the area.

GEOGRAPHICAL AND
GEOLOGICAL CONTEXT

KaStela Bay

The site of Kastel Stafilié — Resnik is located
in the Kastela Bay in central Dalmatia. Kastela
Bay is part of the wider area of Kastela together
with Kastela field and Kozjak mountain (Borovié¢
1998) and is the largest bay in central Dalmatia.
It is bordered by the island of Ciovo, the slopes
of the Kozjak mountain and the Opor hill and the
Marjan peninsula in Split. The bay was formed
in the process of forming the Adriatic basin, by
folding during the Cretaceous and Oligocene.
By the aggregation of rock masses, the elevated
Cretaceous limestones created syncline valleys
filled with Eocene sediments, flysch, and marly
limestones. During the Pleistocene, these valleys
were transformed into canals and bays by sea
transgression (Alfirevi¢ 1980). The structure of
the bay sediment is an indicator of the intensity
of current movements in that area and thus an im-
portant factor in the reconstruction of the origi-
nal position of the archaeological site. KaStela
Bay is covered by sediments consisting of faci-
es of rocky, gravelly, sandy, and muddy bottom.
The rocky bottom is an extension of the coastal

1  Except for 2009.



ANTONELA BARBIRET AL., PODVODNI SREDNJOPALEOLITICKI LOKALITET KASTEL STAFILIC - RESNIK: LITICKA PERSPEKTIVA,
PRIL. INST. ARHEOL. ZAGREBU, 39/1/2022, STR.. 5-37

vitih vapnenaca. Ono je najizraZenije uz obal-
nu liniju od Divulja do KasStel Starog, odnosno
duZ obale Resnika. Na tom potezu, podalje od
obale i na veéoj dubini, izmijenjuju se naslage
pijeska i Sljunka isprekidane hridinastim dnom
(Alfirevi¢ 1980; Crmari¢ et al. 1998). Inace,
na cijelom prostoru zaljeva prevladava facijes
mulja koji je mogao nastati samo u mirnim uvje-
tima sedimentacije.? Veoma niska zaobljenost
klasta mulja, s malim udjelom $ljunka taloZzenim
u okolisu niske energije vode, dodatan je poka-
zatelj koji upucuje na njihovo paraautohtono
porijeklo. Sljunci su zabiljezeni na mjestima
izrazenijih uvjeta resedimentacije. U facijesu
glinastih sedimenata (mulja) krupnije klaste
¢ine vapnenacka zrna s ljusturicama bentickih
foraminifera i zrnima SiO, terigenog porijekla
(Alfirevi¢ 1980: 49). Drugim rije¢ima, krupni-
ji klasti su u resnicko plitko more doplavljeni s
obliznjega podrucéja (Crmari¢ et al. 1998: 178).
Muljni nanos u priobalju potje€e iz neposred-
ne blizine i nanesen je valovima iz nesto dublje
baze s ve¢om koncentracijom mulja.® Recentna
morfologija zaljeva potjece od prvotne konfi-
guracije kopna i naknadnih resedimentacijskih
procesa. Najpli¢a podruéja zaljeva s intenziv-
nim akumuliranjem terigenog sedimenta nala-
ze se na zapadnome i isto¢nome dijelu. Rjecica
Jadro naplavljuje isto¢ni dio zaljeva. Podmorski
zaslanjeni izvori Pantana i vrulje Arbanija kod
Divulja, Slanac kod Planog i Slanac kod Ciova
takoder utjec¢u na sastav dna isto¢noga dijela
zaljeva (Alfirevi¢ 1980).%

Prostor Kastelanskog zaljeva u

pleistocenu

U glacijalnom razdoblju morfologija ovoga
podrudja bila je bitno drugadija. Kastelanski
zaljev, kao i veéi dio Jadrana, bio je kopno
(Babi¢ 1991). Jedan od glavnih razloga ve-
likih geomorfoloskih promjena na isto¢nom
Jadranu su eustatske (globalne) i relativne
(lokalne) promjene razine mora tijekom pleis-
tocena. Buducéi da je Jadran tektonski ak-
tivho podrudje, mogucée je rekonstruirati sa-

2 Mulj ¢ine Cestice glinaste ilovace, ilovace i recentne sive gline (Alfirevic¢
1980: 49).

3 Valna baza za bure kod Pantana je 5 m, a za orkanskog juga 15 do 20 m
(Crmaric et al. 1998: 181-182).

4 Pantan je mocvano podrucje na zapadu Kastelanskog zaljeva blizu Di-
vulja. ViSe izvora stvara malo jezero koje se kanalom Rika ulijeva u more.
Recentni bocati izvori i vrulje stari su oko 10 000 godna, a prije toga su
to bili izvori podzemnih voda sliva Pantan (Sucevi¢, Dujmov 1999: 451;
usp. Fritz, Bahun 1997).

deposits of Cretaceous limestones and Eocene
marly limestones. It is most pronounced along the
coastline from Divulje to KaStel Stari, i.e. along
the coast of Resnik. On this stretch, away from
the shore and at greater depths, sand and gravel
deposits interspersed with a rocky bottom alter-
nate (Alfirevi¢ 1980; Crmari¢ et al. 1998). Other-
wise, the entire area of the bay is dominated by
muddy facies that could have formed only in calm
conditions of sedimentation.? The very low round-
ness of the mud clusters, with a small proportion
of gravel deposited in the low energy water envi-
ronment, is an additional indication of their par-
aautochthonous origin. Gravels were recorded
at sites of more pronounced re-sedimentation
conditions. In the facies of clay sediments (ooze)
larger clusters are limestone grains with shells of
benthic foraminifera and grains of SiO, of terrig-
enous origin (Alfirevi¢ 1980: 49). In other words,
larger clasts were flooded into the shallow sea
from the nearby area (Crmari¢ et al. 1998: 178).
The mud in the coastal area comes from the im-
mediate vicinity and is deposited by waves from a
slightly deeper base with a higher concentration
of mud.® The recent bay morphology derives from
the original land configuration and subsequent re-
sedimentation processes. The shallowest areas of
the bay with an intensive accumulation of terri-
genous sediment are located in the western and
eastern parts. The river Jadro floods the eastern
part of the bay. The submarine saline springs of
Pantana and the spring of Arbanija near Divulje,
Slanac near Plano, and Slanac near Ciovo also af-
fect the composition of the bottom of the eastern
part of the bay (Alfirevi¢ 1980).4

KasStela Bay in the Pleistocene

In the glacial period, the morphology of this
area was significantly different. Kastela Bay, like
most of the Adriatic, was the mainland (Babi¢
1991). One of the main reasons for the large geo-
morphological changes in the eastern Adriatic are
the eustatic (global) and relative (local) changes
in sea level during the Pleistocene. Since the Adri-
atic is a tectonically active area, it is possible to

2 The sludge consists of particles of clay loam, loam, and recent gray clay
(Alfirevi¢ 1980: 49).

3 The wave base near Pantanis 5 m for the bora and for stormy jugo 15 to 20
m (Crmari¢ et al. 1998: 181-182).

4 Pantan is a wetland area in the west of Kastela Bay near Divulje. Several
springs create a small lake that flows into the sea through the Rika Canal.
Recent brackish springs are about 10,000 years old, and before that, they
were groundwater sources of the Pantan basin (Sucevi¢, Dujmov 1999:
457; cf. Fritz, Bahun 1997).
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mo relativne promjene (Antonioli et al. 2009;
Suri¢ et al. 2014). Liticki material pronaden u
Kastelanskom zaljevu tipoloski je odreden kao
musterijen (Karavanic¢, Barbir 2020). Kako bi se
vidio odnos kopna i mora u srednjem paleolitiku
potrebno je promatrati stadije morskih izotopa
(MIS) 5, 4 3.

MIS 5 (128 000 -71000 godina prije sadasnjosti)
podijeljen je na tri toplija perioda visoke razine
mora i dva hladnija perioda niZe razine mora
(Murray-Wallace, Woodroffe 2014). Globalno i
regionalno gledajuci, u vremenu posljednjega
intergacijala (MIS 5e) morska razina mogla je biti
viSa od danasnje od 5,5 do 9 m (Dutton, Lambeck
2012), dok se u interstadijalnim fazama rano-
ga glacijala (5c i 5a) razina mora spustila na
oko 20 m nizu razinu od danasnje. Morska je
razina pala na jo$ niZu razinu, na oko —-40 m
od danasnje, u stadijalima MIS 5d i 5b (Benja-
min et al. 2017). Podaci za eustati¢ke promje-
ne mora u glacijalu MIS 4 (71000 - 59 000 go-
dina prije sadasnjosti) (Lisiecki, Raymo 2005)
govore u prilog maksimalnom spustanju ra-
zine mora do -80 m ispod danasnje (Ben-
jamin et al. 2017), dok se u glacijalu MIS 3
(59 000 - 24 000 godina prije sadasnjosti)
(Lisiecki, Raymo 2005) morska razina kretala
izmedu -60 do -90 m ispod danasnje razine
mora (Benjamin et al. 2017). Uzimajuci u obzir
prosje¢nu dubinu zaljeva od 23 m i maksimalnu
od 60 m (Rei¢ 2004), mogude je pretpostavi-
ti da je taj prostor bio kopno u MIS 4 i MIS 3.
Buduéi da je sam lokalitet na dubini od 4 do 5
m, taj je dio vjerojatno bio kopno od interstadi-
jala ranoga gacijala (5c i 5a) nadalje.

Sirovina na prostoru Kastela i

Kastelanskog zaljeva

Kastela i kastelansko zalede dine dvi-
je morfoloSske i geoloSke zone. Sjeverna
vapnenacka zona starosti krede, izgradena je
od plocastih i gromadastih rudistnih vapne-
naca taloZzenih na plitkomorskoj karbonatnoj
platformi Tethysa (Krizmanié, Prlj-Simi¢ 1998).
Drugu, juznu zonu ¢ini paleogenski flis s lapori-
ma, pjescenjacima, kao i uloScima konglomera-
taibrecda (Crmari¢ et al. 1998: tab. 1).

Roznjaci rudistnih vapnenaca kredne staros-
ti rijetki su i javljaju se pojedinac¢no ili u malim
skupinama nodula. Kvalitetni primjerci ¢esto
su malih dimenzija, dok su veée nodule obi¢no
raspucane, ali nerijetko ¢vrstoga jezgrenog

reconstruct only relative changes (Antonioli et al.
2009; Suri¢ et al. 2014). Lithic material found in
the Kastela Bay can be typologically placed in a
Musterien (Karavani¢, Barbir 2020). In order to
see land-sea relationship in the Middle Paleolithic
it is necessary to observe the stages of marine
isotopes (MIS) 5, 4 and 3.

MIS 5 (128.000 - 71.000 BP) is divided into
three warmer periods of high sea level and two
colder periods of lower sea level (Murray-Wallace,
Woodroffe 2014). Globally and regionally, at the
time of the last interglacial (MIS 5e), the sea level
could have been higher than today's from 5.5t0 9 m
(Dutton, Lambeck 2012), while in the interstadial
phases of the early glacial (5¢ and 5a) the sea
level dropped at about 20 m lower level than to-
day. The sea level dropped to an even lower level,
at about -40 m from today's, in the stage phases
of MIS 5d and 5b (Benjamin et al. 2017). Data for
eustatic sea changes in the glacial MIS 4 (71,000
— 59,000 BP) (Lisiecki, Raymo 2005) support a
maximum drop in sea level to =80 m below today'’s
(Benjamin et al. 2017), while in the glacial MIS 3
(59,000 - 24,000 BP) (Lisiecki, Raymo 2005)
sea-level ranged between -60 to -90 m below
today's sea level (Benjamin et al. 2017). Taking
into account the average depth of the Kastela bay
of 23 m and a maximum of 60 m (Rei¢ 2004), it
can be assumed that this area was the mainland in
MIS 4 and MIS 3. Since the site itself is at a depth
of 4 — 5 m, this part was probably the mainland
from the interstadial of the early Glacial (5¢ and
5a) onwards.

Raw materials in the area of Kastela

and Kastela Bay

KasStela and the Kastela hinterland form
two morphological and geological zones. The
northern limestone zone, of the Cretaceous age,
is built of the plate and bulky rudist limestones
deposited on the shallow-sea carbonate platform
of Tethys (Krizmani¢, Prlj-Simi¢ 1998). The se-
cond, southern zone consists of Paleogene flysch
with marls, sandstone, as well as embeddings of
conglomerate and breccia (Crmari¢ et al. 1998:
Tab 1).

The cherts of Cretaceous rudist limestones are
rare and occur singly or in small groups of no-
dules. Quality specimens are often small in size,
while larger nodules are usually cracked, but of-
ten with a solid core. They are usually dark or li-
ght gray, but there are specimens in brown and
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dijela. Najéesée su tamni ili svijetlo-sivi, ali
ima i primjeraka smedih i crnih tonova. Mogu
biti jednolicno obojeni, a mogu imati svijet-
lije ili tamnije mrlje osnovne boje ili podijelje-
ne u koncentricne zone. Rjedi su polusvjet-
lopropusni i svjetlopropusni, visokoga sjaja.
Najcéeséi su svjetlonepropusni, prigusenoga
vostanog sjaja, porculanskog ili su sasvim mat.
Jasno raspoznatljivi makrofosili nisu uoceni.
Mikroskopska slika odaje submilimetars-
ke sferulitne tvorevine rekristaliziranih fosi-
la planktonskih foraminifera, algi i radiolarija,
ali i jasno prepoznatljivih globigerina, spiku-
la spuzvi kremenjasica, ljuStura malih Skoljki i
sitnih litoklasta (Perho¢ 2020a).5 Ovi roZnjaci
dolaze u manjim, razasutim izdancima na pa-
dinama planina Kozjaka, Mosora i u okolici
(LMT 47, roznjak tip Kozjak). U dragi izmedu
Velog i Malog Bija¢a u Kastelanskom polju no-
dule roZnjaka su rijetke kao i u drugim okolnim
izdancima. Sliéno je i na otoku Ciovu.
Foraminiferski i fliSki roZnjaci eocenske sta-
rosti brojni su i izdasni na podruc¢ju Dalmacije
(tab. 1, modificirano prema Perho¢ 2020a:
168-175; tab. RM 6; karta 11; tab. AS 11; usp.
Marinci¢ et al. 1971, Magas, Marinci¢ 1973;
Hrvatski geoloski institut 2009: Geoloska kar-
ta R.H., SJ 39; Veli¢, Vlahovi¢ 2009). Najbolji
izdanci foraminiferskog roznjaka zabiljeZzeni su
u srednjoj Dalmaciji i to na podrudcju od Trogira
do Splita u foraminiferskim vapnencima sta-
rosti donjega do srednjega eocena. U stijena-
ma brda Balan, narocito na podrudju naselja
i zaljeva Saldun na otoku Ciovo, kao i u nasu-
protnom naselju Segetu Donjem, zabiljezeni
su najizdasniji izdanci roZznjaka dobre do vrlo
dobre kvalitete. Daleko je skromniji izdanak tih
roznjaka na rtu Ciovo. Splitski poluotok i brdo
Marjan obiluje brojnim izdancima kvalitetnoga
foraminiferskog roznjaka (Perho¢ 2020a). No-
dule foraminiferskih roZnjaka uglavnom imaju
tvrdu i tanku okorinu, svijetlosivih ili bijelih ni-
jansi. Jezgre nodula su raznih nijansi smede
boje. RozZnjaci su polusvjetlopropusni i svjet-
lopropusni i imaju umjereni do visoki vostani
sjaj. Primarne boje roZnjaka su Zu¢kastosmede
nijanse (npr. Dark yellowish brown, 10YR 4/2).
Jezgre nodula izloZzene dehidraciji® su blije-
de Zucékastosive ili sasvim sive boje, bez sjaja.

5 Detaljniji prikaz makro i mikro karakteristika roZnjaka iz rudistnih vapne-
naca bit ¢e objavljen na drugome mjestu.

6 RoZnjaci dugo izloZeni suncu promijene svoju primarnu boju i gube
vodu. Prema nasim terenskim zapazanjima, smeda boja foraminiferskih
roznjaka sasvim posvijetli do vrlo svijetlo Zu¢kastosmede, gotovo sive
boje. Za tu promjenu koristimo radni izraz dehidracija.
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black tones. They may be uniformly colored and
may have lighter or darker spots of primary color
or be divided into concentric zones. They are less
common semi-translucent and translucent, high
gloss. The most common is opaque, muted wax
gloss, porcelain, or completely matte. Identifiable
macrofossils were not observed. The microscopic
image reveals submillimeter spherulite formations
of recrystallized fossils of planktonic foraminifera,
algae, and radiolarians, but also recognizable globi-
gerina, spicules of siliceous sponges, fragments of
small shells, and small lithoclasts (Perho¢ 2020a).5
These cherts were recorded in the form of smaller,
scattered outcrops on the slopes of the mountains
Kozjak, Mosor, and in the surrounding area (LMT
47, chert type Kozjak). In the ravine between Veli
and Mali Bija¢ in Kastela field, chert nodules are
as rare as in other surrounding outcrops. It is si-
milar on the island of Ciovo.

Foraminiferal and flysch cherts of Eocene age
are numerous and abundant in Dalmatia (Tab. 1,
modified after Perho¢ 2020a: 168-175; Tab. RM
6; Map 11; Tab. AS 11; cf. Marinci¢ et al. 1971;;
Maga$§, Maringi¢ 1973; Hrvatski geoloski institut
2009: Geoloska karta R.H., SJ 39; Veli¢, Vlaho-
vié¢ 2009). The best outcrop of the foraminiferal
chert was recorded in central Dalmatia in the area
from Trogir to Split in foraminiferal limestones of
the Lower-Middle Eocene age. In the rocks of the
Balan hill, especially in the area of the settlement
and the bay of Saldun on the island of Ciovo, as
well as in the opposite settlement of Seget Doniji,
the most abundant chert outcrop of good to very
good quality has been recorded. There is a far
more modest outcrop of this chert on Ciovo ca-
pe. The Split peninsula and Marjan hill abound in
numerous outcrops of quality foraminiferal chert
(Perho¢ 2020a). Nodules of foraminiferal chert
generally have a hard and thin cortex, of light gray
or white shades. The cores of nodules are various
shades of brown. The chert is semi-translucent
and translucent and has a moderate to a high
waxy sheen. The primary colors of the chert are
tan shades (e.g. Dark yellowish-brown, 10YR 4/2).
The cores of nodules exposed to dehydration® are
pale yellowish-gray or completely gray, without
luster. They are opaque and of lower technical qu-
ality. Macrofossils on the cores of the nodule and
the cortex, most commonly benthic foraminifera,

5 Adetailed overview of macro and micro characteristics of chert from rudist
limestone will be published elsewhere.

6 Cherts exposed to the sun for a long time change their primary color and
lose water. According to our field observations, the brown color of forami-
niferal chert completely brightens to a very light yellowish-brown, almost
gray color. For this change we use the working term dehydration.
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Svjetlonepropusne su i slabije tehnicCke kvalite-
te. Makrofosili, najceScée benticke foraminifere,
vidljivi su prostim okom, a sitniji primjerci pod
lupom na jezgrenom dijelu nodule i na okorini.
Dominiraju numuliti i diskocikline. Na izbrusku
i nabrusku vidljivi su brojni bioklasti, fragmenti
Skoljkasa i dobro sacuvani fosili planktonskih
foraminifera i radiolarija (usp. Marinci¢ et al.
1971; Magas, Marindi¢ 1973).

Fliski roznjaci imaju sli¢an prostor raspro-
stranjenosti kao i foraminiferski. Najbolji izdan-
ci roznjaka u fliSu (LMT 51, roZnjak tip flis Dal-
macija) zabiljeZzeni su u srednjoj Dalmaciji, na
prostoru od brda Labistice do planine Mosor, a
na jug do Marjana. Povrsinom, koncentracijom
i velicinom nodula posebno se isti¢e izdanak
Kozjak na juznome obronku istoimene planine
na poloZajima Starosevski gaj i Matetina pec.
Druge lokacije sa zabiljeZzenim izdancima ovo-
ga roznjaka su Opor (visoravan Krizi¢ i Tomina
draga), Bristivica, Mosor (Ljubis, Donje i Gornje
Sitno), Praosak (Perun ili Poljicka planina).
Nodule fliskih roznjaka gusto su grupirane u

are visible to the naked eye, while smaller speci-
mens are visible under a magnifier. Nummulites
and discocyclines dominate. Numerous biocla-
sts, shell fragments, and well-preserved fossils of
planktonic foraminifera and radiolarians are visi-
ble on the thin and polished section (cf. Magas et
al. 1971; Maga$, Marinci¢ 1973).

Flysch chert has a similar distribution area
as foraminiferal. The best outcrops of cherts in
flysch (LMT 51, chert type flysch Dalmatia) were
recorded in central Dalmatia, in the area from the
hill Labistica to the mountain Mosor, and south to
Marjan. The surface, concentration, and size of
nodules especially highlight the Kozjak outcrop
on the southern slope of the Kozjak mountain, at
the positions of Starosevski gaj and Matetina ped.
Other locations with recorded outcrops of this
chert are Opor (Krizi¢ and Tomina Draga plate-
aus), Bristivica, Mosor (Ljubi$, Donje, and Gornje
Sitno), PraoSak (Perun or Poljicka Planina). The
nodules of the flysch cherts are densely grouped
in the host rock, with the size often exceeding a
few decimeters, and the lenses even a meter. The

LMT | Litotip / Porijeklo | Geoloski kontekst | Literatura /

Lithotype Origin Geological context Bibliography

] neodredena petrografija / Hrvatski geologki
indeterminate petrography neodredeno / neodreden / institut 2009

s E::::‘e”da;t:kena / indeterminate indeterminate Maringic et al.

1976; 1977
Dalmacija / Dal- |rudistni vapnenci: gornja kreda

roznjak rudistnih vapnenaca tip Vilaja: siv, matia: Provalu$a, | (cenoman — mastriht) / Korolija, Borovi¢

47 smed / Deankovica toro- | rudist limestones: Upper Vreta- 1975; Korolija et
chert of rudist limestones type Vilaja: gray, vi na Kozjaku ceous (Cenomanian — Maastricht) | al. 1977
brown
roznjak tip foraminiferski vapnenci Dalma- foraminiferski vapnenci: paleo-
cija: Zzuckasto smed i smed; smeckasto crn; | Dalmacija/ gen (donji — srednji eocen) /
svijetlo siv, staklast; maslinasto siv i smec¢- Dalmatia foraminiferal limestones:

50 kasto siv / Paleogene (Lower — Middle Hrvatski geoloski
chert type foraminiferal limestones Dalmatia: Eocene) institut 2009
yellowish brown and brown; brownish black;
light gray, vitreous; olive gray and brownish
gray
roznjak tip fli§ Dalmacija: primarno Zuéka- flis$ (fliSoliki, glinoviti vapnenci s
sto smed, smed, homogen; blijedo zuéka- Dalmacija / proslojcima i nodulama roZnjaka:
sto smed, homogen; tamno smed, bioglifi, Dalmatia paleogen (srednji — gornji eocen)

51 smeckasto siv, smeckasto crn/ / Marincic et al.
chert type flysch Dalmatia: primarily flysch (flysch-like, clayey lime- 1971
yellowish brown, brown, homogeneous; pale stones with interlayers and
yellowish brown, homogeneous; dark brown, nodules of the chert: Paleogene
bioglyphs, brownish gray, brownish black (Middle - Upper Eocene)

Tab. 1 — Litotipovi artefakata iz Resni¢kog podmorja; LMT - liticki materijalni tip (izradio: Z. Perho¢, 2021.)
Tab. 1 — Lithotypes of artifacts from the Resnik submarine; LMT - lithic material type (made by: Z. Perhoc¢, 2021)

11




ANTONELA BARBIRET AL., PODVODNI SREDNJOPALEOLITICKI LOKALITET KASTEL STAFILIC - RESNIK: LITICKA PERSPEKTIVA,
PRIL. INST. ARHEOL. ZAGREBU, 39/1/2022, STR.. 5-37

domacdinskoj stijeni, gdje veli¢ina ¢esto prelazi
nekoliko decimetara, a le¢cama i metar. Okorina
je mekana i debela, pa ponekad zaprema vedi
dio nodule nego sama jezgra. SvjeZi roznjaci
ovogda tipa su u smedim i tamnosmedim tonovi-
ma, a oni rastro$eni koji se mogu nadi u siparu
temeljnih stijena ili u sipariSnim tlima, sijetlosi-
vi su i blijedo smedi. U fliSkim roznjacima ne-
ma makrofosila ili su vrlo rijetki pa djeluju ho-
mogdeniji od foramniferskih. Tipi¢ni su pastelni
smedi tonovi (npr. tamnosmeda Dusky brown,
5YR 2/2, blijedo smeda Pale brown, 5YR 5/2) i
izrazito crna boja (Black, N1). PovrSina roznjaka
je finozrnata, blago hrapava. Sjaj moze varira-
ti od prigusenoga porculanskog do visokoga
vostanog. Pod mikroskopom su vidljivi frag-
menti fosila i planktonske foraminifere.

POVIJEST ISTRAZIVANJA |
STRATIGRAFIJA LOKALITETA

Lokalitet Kastel Stafilié — Resnik nalazi se
pokraj podvodnoga helenistickog i antickog
lokaliteta te u blizini neolitickoga podvodnog
nalazista. PaleolitiCko nalaziSte Resnik nalazi se
u podmorju Kastelanskog zaljeva kod Resnika
na prosjec¢noj dubini od 4 m, izmedu 200 i 250
m od obale. Koordinate lokaliteta su 43°32'19"
zemljopisne Sirine i 16°18'45" zemljopisne
duzine. Lokalitet je prepoznao ronilac I. Svi-
lan, nakon ¢ega je prof. Z. Brusi¢ obavio prvi
pregled nalaza. ArheoloSka istrazivanja loka-
liteta pod vodstvom I. Karavanié¢a zapocela su
u rujnu 2008. godine, a nastavljena tijekom li-
stopada od 2010. do 2014. i lipnja 2015. godine
(Karavani¢ et al. 2009; 2014, 2016).

Paleoliticki artefakti nadeni su na povrSini
morskoga dna, u tankim slojevima holo-
censkoga mulja, dok je izvorni lokalitet uniSten
djelovanjem valova i geoloSkim procesima
(Karavani¢ et al. 2014). Tijekom istraZivanja
2008. godine ustanovljene su tri stratigrafske
jedinice i Cetiri profila od kojih svaki u duzini
od 2 m. Stratigrafska jedinica (SJ) 1 povrsinski
je sloj sastavljen od kamenja i mulja u kojem je
pronadena najviSsa koncentracija paleolitickih
nalaza. SJ 2 sloj je pjeskovitoga mulja s krsjem
stijena. Ovaj sloj holocenske starosti sadrzavao
je mali broj paleolitickih artefakata. SJ 3 vrlo
je slican SJ 1, od koje se razlikuje po svijetlijoj
boji, no nije sadrzavao artefakte. Ispod sloje-
va je fliSna temeljna stijena (Karavani¢ et al.
2014). Na obali (oko 150 m od podvodnoga lo-
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cortex is soft and thick, so it sometimes occupies
a larger part of the nodule than the cores itself.
Fresh cherts of this type are in brown and dark
brown tones, and the scattered ones that can be
found in the deposits of hillslope, are light gray
and pale brown. There are no macrofossils in
flysch chert or are very rare, so they seem mo-
re homogeneous than foraminiferal ones. Pastel
brown tones are typical (e.g. dark brown Dusky
brown, 5YR 2/2, Pale brown, 5YR 5/2) and dis-
tinctly black (Black, N1). The surface of the chert
is fine-grained, slightly rough. The gloss can vary
from muted porcelain to high wax. Fragments of
fossils and planktonic foraminifera are visible un-
der a microscope.

HISTORY OF RESEARCH AND
STRATIGRAPHY OF THE SITE

The site of Kastel Stafilié — Resnik is located
next to the underwater Hellenistic and Roman si-
te, and near a Neolithic underwater site. The Pa-
leolithic site of Resnik is located in the seabed of
KaStela Bay near Resnik at an average depth of 4
m, about 200 to 250 m from the coast. The co-
ordinates of the site are 43°32'19" latitude and
16°18'45" longitude. The site was recognized by
diver I. Svilan, after which prof. Z. Brusi¢ made
the first inspection of the findings. Archaeological
research of the site under the leadership of I. Ka-
ravani¢ began in September 2008 and continued
during October 2010 - 2014, and June 2015 (Ka-
ravani¢ et al. 2009; 2014; 2016).

Paleolithic artifacts were found on the surfa-
ce of the seabed, in thin layers of Holocene oo-
ze, while the original site was destroyed by wa-
ves and geological processes (Karavani¢ et al.
2014). During the 2008, three stratigraphic units
and four profiles were established, each 2 m long.
Stratigraphic unit (SU) 1is a surface layer compo-
sed of rocks and ooze in which the highest con-
centration of Paleolithic finds was found. SU 2 is a
layer of sandy ooze with debris. This layer of Ho-
locene origin contained a small number of Paleo-
lithic artifacts. SU 3 is very similar to SU 1, from
which it differs in a lighter color, but did not con-
tain artifacts. Below the layers is a flysch bedrock
(Karavanic et al. 2014). A profile with Pleistocene
stratigraphy was found on the coast (about 150
m from the underwater site). Tephra, 10 cm thick
and 4 m long, was found within the paleo soil lying
on the Eocene flysch (Miko et al. 2015; Karava-
ni¢ et al. 2016). Analyzes have shown that tephra
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kaliteta) pronaden je profil s pleistocenskom
stratigrafijom. Unutar paleotla koji lezi na eo-
censkom fliSu nadena je tefra debljine 10 cm i
duZine 4 m (Miko et al. 2015; Karavani¢ et al.
2016). Analize su pokazale da se tefra moZe ko-
relirati s tefrom Sulmona POP1 starosti 92.4 + 4.6
tisu¢a godina prije sadasnjosti (Bourne et al.
2015; Razum et al. 2017). Tefra lezi ispod aluvi-
jalnih (holocenskih) slojeva, vrlo blizu temeljne
stijene (mjestimice i direktno na temeljnoj stije-
ni) i moze posluziti kao terminus post quem za
mustjerske nalaze iz Resnika. Prema tome, Re-
snik moze biti okvirno datiran izmedu 90,000
i 40,000 kalibriranih godina prije sadasnjosti
(najkasniji rezultati datiranja za musterijen
u Dalmaciji) (prema Boschian et al. 2017;
Karavani¢ et al. 2018; Karavani¢, Barbir 2020).

MATERIJAL | METODE

Podvodno paleoliticko istrazivanje i
priprema materijala

Istrazivanje podvodnih lokaliteta izazovno je
i trazi dodatne vjesStine za rad u posebnim uvje-
tima. Kastel Stafili¢ — Resnik prvo je sustavno
istrazivano podvodno paleolitiCko nalaziste u
Hrvatskoj, zbog ¢ega je bilo nuZno uspostaviti
metodologiju primjerenu za radne uvjete i raz-
doblje. U razdoblju od 2008. do 2014. godine
(s izuzetkom 2009.) pri istrazivanju lokalite-
ta koristeno je mreziSte. Zbog namjere da se
ustanove granice lokaliteta i eventualna razlika
u koncentraciji nalaza, napusteno je sondaz-
no istrazivanje te je zapoceto rekognosciranje
Sireg podrucja oko mrezista, prilikom cega je
koristen GPS (Global Positioning System). Me-
todologija sustavnih istrazivanja detaljno je
objavljena drugdje (Karavanic et al. 2014; 2016;
Karavanié, Barbir 2020). U ovome radu pred-
stavljeni su nalazi koje je prikupio I. Svilan ro-
njenjem na prostoru na kojem su kasnije zapo-
Celaistrazivanja ovoga lokaliteta.

Gotovo svi prikupljeni kameni nalazi bili su
prekriveni morskom florom i faunom, kao i kal-
cijevim karbonatom (CaCO,) koji su s nalaza
skidani razrijedenom klorovodi¢nom kiselinom
(19 %) u omjeru 1: 1, nakon ¢ega su desalinizira-
ni. Izdvajanje roznjackih nalaza obavljeno je na-
kon desalinizacije. Vec¢ina nalaza mogla se od-
vojiti na osnovi makroskopskih karakteristika.
Maniji broj nalaza koji nije bilo moguce sigurno
petrografski odrediti ispitan je klorovidicnom
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can be correlated with Sulmon POP1 tephra aged
92.4 + 4.6 ka BP (Bourne et al. 2015; Razum et
al. 2017). Tefra lies below the alluvial (Holocene)
layers, very close to the bedrock (in part and di-
rectly on the bedrock), and as such can serve as a
terminus post quem for the Mousterian finds from
Resnik. Therefore, Resnik can be roughly dated
between 90,000 and 40,000 cal BP (latest dating
results for Mousterian in Dalmatia) (according to
Boschian et al. 2017; Karavani¢ et al. 2018; Kara-
vani¢, Barbir 2020).

MATERIAL AND METHODS

Underwater Paleolithic research and
material preparation

Exploring underwater sites is challenging and
requires special skills to work in difficult condi-
tions. Kastel Stafili¢ — Resnik was the first un-
derwater Paleolithic site in Croatia to be systema-
tically investigated, which is why it was necessary
to establish an appropriate methodology for the
associated working conditions and period. In the
period from 2008 to 2014 (except for 2009), a grid
was used to investigate the site. Due to the inten-
tion to establish the boundaries of the site and a
possible difference in the concentration of findin-
gs, the excavation in the grid was abandoned, and
the survey of a wider area around the grid started
in 2015 by using GPS (Global Positioning System).
The methodology of systematic research has be-
en published in detail elsewhere (Karavani¢ et al.
2014; 2016; Karavanié¢, Barbir 2020). This paper
presents the findings hand-collected by diver I.
Svilan in the area where the research of this site
later began.

Almost all collected lithic finds were covered
with marine flora and fauna, as well as calcium
carbonate (CaCO,) which were removed from the
findings with dilute hydrochloric acid (19%) in a
ratio of 1 : 1, after which finds were desalinated.
The separation of the chert from the limestone
was done after desalination. Most of the findings
could be separated based on macroscopic cha-
racteristics. A small number of findings that co-
uld not be determined safely by petrography we-
re tested with hydrochloric acid. A place without
subsea clusters and with some patina of sea mud
(black patina) was selected for testing. A positi-
ve reaction to the acid and visible submillimeter
destruction suggested limestone rock. A negative
reaction indicated rock of non-carbonate compo-
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kiselinom. Za ispitivanje je odabrano mjesto
bez podmorskih nakupina i s malo patine od
morskoga mulja (crna patina). Pozitivha reak-
cija na kiselinu i vidno submilimetarsko razara-
nje sugeriralo je vapnenacku stijenu. Negativna
reakcija ukazivala je na stijenu nekarbonatnoga
sastava i roznjak. Ostale karakteristike (nodul-
na okorina, konkavno-konveksni lom, glatkoca
kamena i tvrdoc¢a) govore u prilog roznjaku.

Tipoloska i tehnoloska analiza

TipoloSkom i tehnoloSkom analizom?
obuhvacéeni su liticki nalazi koje je I. Svilan
prikupio u Kastelanskom zaljevu, u blizini
bududéih sondaznih istrazivanja. Zbog nedos-
tatka kontekstualnih podataka te same prirode
lokaliteta (isprani pleistocenski slojevi), ovaj
skup nalaza obraden je kao cjelina. Kako je
prilikom ruénoga prikupljanja artefakata doslo
i do prikupljanja manje koli€¢ine prirodnoga ka-
mena, primijenjeni su kriteriji odvajanja arte-
fakata od geofakata opisani u Luedtke (1986),
Peacock (1991), Burroni et al. (2002), Lu-
binski et al. (2014) i McPherrron et al. (2014).
Litickim nalazima izmjerena je duZina, Sirina
i debljina prema Debénath i Dibble (1994).
Tehnoloska analiza, bazirana na lancu opera-
cija, napravljena je prema Inizan et al. (1999)
i modificiranoj listi objavljenoj u Karavanic¢ et
al. (2008). TehnoloSke kategorije zastuplje-
ne u obradenom litickom skupu su: odbojak,
sjecivo, jezgra za odbojke i ulomak jezgre. Svi
artefakti s obradbom tipoloski su analizirani,
prilikom ¢ega je koriStena odgovarajuca litera-
tura za srednji paleolitik (Bordes 1961; Debé-
nath, Dibble 1994).

Sirovinska analiza

U materijalnoj analizi litickih artefakata pri-
mijenjen je skup metoda za odredenije litotipova
artefakata, korelaciju s geoloskim litotipovima
pretpostavljenih izvora sirovine i za odredenje
porijekla sirovine (Perho¢ 2020a). Terensko
istraZivanje litickih resursa, odnosno izdanaka
silicijskih stijena obavljeno je na podrucju ovim
radom obuhvacenih nalazista kao i na Sirem ja-
dranskom prostoru (Perho¢ 2020a). Makroskop-
ska klasifikacija litiCkih nalaza dopunjena je mi-

7 Tehnoloska i tipoloSka analiza i mjerenja sferi¢nosti i zaobljenosti
litickoga skupa nalaza prikupljenih prilikom terenskih istrazivanja od
2008. do 2015. godine objavljeni su u Karavani¢ i Barbir (2020) i ovdje
nece biti predstavljeni.
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sition and chert. Other characteristics (nodular
crust, concave-convex fracture, stone smooth-
ness, and hardness) speak in favor of the chert.

Typological and technological analysis

The typological and technological analysis’
included lithic findings collected by I. Svilan in Ka-
Stela Bay, near future grid excavation. Due to the
lack of contextual data and the very nature of the
site (washed Pleistocene layers), this lithic assem-
blage was treated as a whole. As a small amount
of natural stone was collected during the manu-
al collection of artifacts, the criteria for separa-
ting artifacts from geofacts described in Luedtke
(1986), Peacock (1991), Burroni et al. (2002), Lu-
binski et al. (2014), and McPherrron et al. (2014)
was used. The artifact length, width, and thickness
were measured according to Debénath and Dibble
(1994). The technological analysis, based on the
chain of operations, was made according to Inizan
et al. (1999) and a modified list published in Kara-
vani¢ et al. (2008). The technological categories
represented in the processed lithic assemblage
are: flake, blade, flake core, and core fragment. All
artifacts with retouch were typologically analyzed,
using literature adapted for the Middle Paleolithic
(Bordes 1961; Debénath, Dibble 1994).

Raw material analysis

In the raw material analysis of lithic artifacts, a
set of methods was applied to determine the lit-
hotypes of artifacts, correlation with geological
lithotypes of presumed sources of raw materials,
and to determine the origin of raw materials (Per-
ho¢ 2020a). Field research of lithic resources was
performed in the area covered by this paper, as
well as in the wider Adriatic area (Perho¢ 2020a).
The macroscopic classification of lithic findings
was supplemented by microscopic examination of
samples of material types.? Although the prono-
unced wear and patina of the cherts significantly
altered their appearance, both the cores of the
nodule and the cortex of a considerable number
of submarine finds, it was possible to observe
sufficient macroscopic diagnostic elements ne-
cessary for the identification of lithotypes.

7 Technological and typological analysis and measurements of the spheric-
ity and roundness of the lithic findings collected during field research from
2008 to 2015 were published in Karavani¢ and Barbir (2020) and will not
be presented here.

8 This procedure has beenrepeated several times so far on numerous sets of
lithic finds from Dalmatian prehistoric sites, whereby samples of the same
rocks have been repeatedly checked and confirmed.
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Sl. 1 — Foraminiferski roznjaci: a) podmorje Resnika, zbirka I. Svilana, nabrusak, digitalni mikroskop; b) patina
Zeljeznog oksida na povrsini nodulne jezgre, podmorje Resnika, zbirka I. Svilana; ¢) nodulna okorina nalaza sa sl.

1b; d) presjek nalaza od foraminiferskog roZnjaka sa sl. 1b: 1 okorina; 2 patinirani i 3 nepatinirani dio jezgre; 4 fosili
foraminifera; e) nalaz od foraminiferskog roznjaka: lijevo nabrusena, desno nepreparirana povrsina artefakta: 1 patina
organske tvari; 2 nepatinirani dio nodulne jezgre; 3 foraminifere (podmorje Resnika, zbirka I. Svilana); f) nalaz od fora-
miniferskog roznjaka: 1 patina Zeljeznog oksida; 2 dehidrirani pojas (podmorje Resnika, zbirka I. Svilana) (snimio: Z.
Perho¢, 2021.)

Fig. 1 — Foraminiferal cherts: a) Resnik seabed, I. Svilan collection, polished section, digital microscope; b) iron oxide pa-
tina on the surface of the nodular core, Resnik seabed, collection of I. Svilan; c) nodular cortex of the finding of Fig. 1b; d)
section of foraminiferal chert findings from Fig. 1b: 1 cortex; 2 patinated and 3 unpatinated part of the core; 4 foraminifera
fossils; e) foraminiferal chert: left-polished section, right-unprepared surface of the artefact: 1 patina of organic matter; 2
unpatinated part of nodular core; 3 foraminifera (Resnik seabed, collection of I. Svilan); f) foraminiferal chert: 1 iron oxide
patina; 2 dehydrated zone (Resnik seabed, collection of I. Svilan) (photo by: Z. Perho¢, 2021)
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kroskopskim pregledom uzoraka materijalnih
tipova.® lako je izrazena rastroSenost i patina
roZnjaka znatno izmijenila njihov izgled, kako
jezgre nodule tako i okorine prilicnoga broja
podmorskih nalaza, bilo je moguce uociti do-
voljno makroskopskih dijagnosti¢kih elemena-
ta potrebnih za identifikaciju litotipova.

Foraminiferske roZnjake artefakata bilo je
moguce identificirati prema benti¢ckim foram-
niferama, uglavnom iz skupine numulita (sl. 1a)
(Adams, MacKenzie 2001). Foraminifere su par-
cijalno silicificirane zbog ¢ega fosili pozitivno,
ali blago reagiraju na razrijedenu klorovodi¢nu
kiselinu.® Cjeloviti ili fragmentirani fosilni skeleti
vidljivi su prostim okom na okorinskom i jezgre-
nom dijelu nodule. Foraminiferski roZnjaci na
okoli$ odlaganja reagiraju promjenom boje ovis-
no o dijelu nodule. PovrSina jezgrenog dijela je
zZuckastosmede pigmentirana Zeljeznim oksidom
(sl. 1b), dok je dehidrirani korteks istog nalaza
ostao svjetlosiv, bjelicast (sl. 1c). Obod jezgre-
nog dijela nodule je crno pigmentiran (oko 5 do
10 mm), srediste je zadrZalo primarnu smeckastu
boju (sl. 1d). Fosili foraminifera su bijeli¢asti bez
obzira na polozaj unutar nodule. Crna patina ko-
ja potjeCe od pigmenata organske tvari iz mulja,
prodire s povrSine roznjaka u srediSte zonalno pa-
ralelno obodnoj formi nalaza (sl. 1e). RoZnjacima
artefakata koji nisu dugo lezali u mulju povrsina
je prekrivena Zeljeznim oksidom (vjerojatno limo-
nitom), dok je unutrasnjost ostala nepatinirana.
Primarna smeckasta boja izblijedila je na suncu
do sivkaste, $to ukazuje da je za izradu ovoga ar-
tefakta vjerojatno korisSten roznjak koji je dehidri-
rao prije odbacivanja i prekrivanja morskim mu-
liem (sl. 1f).

Boje svjezih fliSkih roZnjaka seZzu od
Zuékastosmedih preko zasiéenih smedih do
tamno smedih i smeckastocrnih. Boja erodiranih
roznjaka dugotrajno izloZzenih atmosferilijama
i insolaciji sasvim je izblijedila. Od foraminifer-
skih se razlikuju po pastelnom tonu i slabijem,
porculanskom sjaju. PovrSina im je na opip blago
hrapava i zemljasta. Svi varijeteti su svjetlone-
propusni. FliSke roznjake moguce je prepoznati
po kruznim strukturama, vjerojatno bioglifima
muljnog crva (Tubificinae) (sl. 2a). Za mikrofa-
cijes tih roznjaka karakteristicno je brojno fo-
silno krsje i planktonske foraminifere (sl. 2b).

8 Ovaj postupak je do sada viSekratno ponavljan na brojnim skupovima
litickih nalaza s dalmatinskih prapovijesnih nalaziSta, ¢ime su uzorciistih
stijena viSe puta provjereni i potvrdeni.

9 KopneniroZnjacki nalazi ne reagiraju na kiselinu, kao ni vidljivi bioklasti,
niti okorina.
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Foraminiferal cherts could be identified by
benthic foraminifera, mainly from the nummu-
lite group (Fig. 1a) (Adams, MacKenzie 2001).
Foraminifera are partially silicified, which is why
fossils react positively but slightly to dilute hydro-
chloric acid.®* Complete or fragmented fossil ske-
letons are visible to the naked eye on the cortical
and core part of the nodule. Foraminiferal cherts
respond to the deposition environment by chan-
ging color depending on the part of the nodule.
The surface of nodule may be yellowish-brown
pigmented with iron oxide (Fig. 1b), while the
dehydrated cortex of the same finding remained
light gray, whitish (Fig. 1c). The rim of the core of
the nodule is black pigmented (ca. 5 to 10 mm),
and the center retains the primary brownish co-
lor (Fig. 1d). Foraminifera fossils are whitish re-
gardless of position within the nodule. The black
patina, which originates from the pigment of or-
ganic matter from the mud, penetrates from the
surface of the chert into the center zonally parallel
to the peripheral form of the finding (Fig. 1e). With
the cherts of the artifacts that did not lie in the
mud for long, the surface was covered with iron
oxide (probably limonite) while the inside rema-
ined unpatinated. The primary brownish color
sun faded to grayish, indicating that a chert that
dehydrated before discarding and covering with
sea mud was probably used to make this artifact
(Fig. 1f).

The colors of fresh flysch cherts range from
yellowish-brown through saturated brown to
dark brown and brownish-black. The color
of eroded cherts with prolonged exposure to
atmospheres and insolation has completely
faded. They differ from foraminiferal cherts in
their pastel tone and weaker, porcelain shine.
Their surface is slightly rough to the touch and
earthy. All varieties are opaque. Flysch cherts
can be identified by the bioglyphs of the mud
worm (Tubificinae) (Fig. 2a). The microfacies
of these cherts are characterized by nume-
rous fossil debris and planktonic foraminifera
(Fig. 2b). Benthic foraminifera are very rare,
but the absence of macroscopic fossils is an
additional indicator in lithotype determination.
Underwater finds of flysch cherts respond to
the deposition environment similar to forami-
niferal cherts. The cortex remains unpatinated,
whitish or light gray with traces of iron oxide.
The surface of the core part of the nodule is

9 Terrestrial chert finds do not respond to acid, as well as visible bioclasts
or cortex.
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Sl. 2 — Fliski roZnjaci: a) nalaz od fliSkog roZnjaka: 1 patina Zeljeznog oksida; 2 bioglifi (podmorje Resnika, zbirka I.
Svilana); b) mikroskopska snimka izbruska nalaza sa sl. 2a, polarizacijski mikroskop; c) presjek nalaza sa sl. 2a: 1 bio-
glifi; 2 dehidrirani pojas; 3 lisegangski prsten; 4 nepatinirani dio jezgre; 5 patina Zeljeznog oksida; d) nalaz od roZnjaka
iz krednog vapnenca: 1 patina Zeljeznog oksida; 2 patina organske tvari (podmorje Resnika, zbirka I. Svilana) (snimio:

Z. Perho¢, 2021.)

Fig. 2 — Flysch cherts: a) flysch chert finding: 1 iron oxide patina; 2 bioglyphs (Resnika seabed, collection of I. Svilan); b) a
microscopic photo of the thin sections of findings from Fig. 2a, polarizing microscope; c) section of the findings from Fig.
2a: 1 bioglyphs; 2 dehydrated zone; 3 lisegang ring; 4 unpatinated part of the core; 5 iron oxide patina; d) find of chert from
Cretaceous limestone: 1 patina of iron oxide; 2 patina of organic matter (Resnik seabed, collection of I. Svilan) (photo by: Z.

Perho¢, 2021)

Benticke foraminifere veoma su rijetke te je od-
sutnost makroskopskih fosila dodatan pokaza-
telj u odredenju ovoga litotipa. Podmorski nalazi
fliskih roZnjaka reagiraju na okoli$ odlaganja
slicno foraminiferskim roZnjacima. Okorina
ostaje nepatinirana, bjelicasta ili svijetlosiva
s tragovima Zeljeznoga oksida. Povrs$ina je-
zgrenoga dijela nodule zasié¢ena je Zeljeznim
oksidom koji ne prodire ravhomjerno u dubi-
nu roZnjaka kao organska patina (sl. 2c). Od
povrsine prema srediStu boja se mijenja u zo-
nama od svijetlo sive do tamno sive s manjom
ili ve¢om koncentracijom rasprsenih cCestica
limonita (Zeljeznoga oksida). SredisSnji dio je
od oboda jasno odvojen Zeljeznim oksidom
koncentriranim u lisegangovom prstenu (Mar-
tin et al. 2001). Primarna boja fliSkih roZnjaka
je u nekih primjeraka sasvim izblijedila, dok je
u drugih sacduvana ispod zone pigmentirane
organskom tvari (sl. 2d).

Rudistne roznjake je u prvoj fazi analize mogu-
¢e odrediti prema izostanku karakteristika na-
vedenih za foraminiferske i fliSke roZnjake, bez
vidljivih makroskopskih fosila ili bioglifa. Plo-
he loma podmorskih nalaza rudistnih roznjaka
veoma su glatke, a crna i tamnosiva patina ima
visok sjaj. Na marinski okoli$ reagiraju sli¢no
foraminiferskim roZnjacima. Okorina ostaje ne-
patinirana bjelicasta, svijetlosiva, s manjim tra-
govima Zeljeznoga oksida (sl. 3a). Jezgreni dio
nodule je na povrsini sjajno crno pigmentiran
organskom tvari iz mulja koja je zonalno prosi-
rena prema srediStu. U samom srediStu se za-
drzala primarna boja (sl. 3b). Primarna boja je u
nekih primjeraka sasvim potisnuta pigmentaci-
jom organskom tvari. Za mikrofacijes rudistnih
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saturated with iron oxide which does not pe-
netrate evenly into the depth of the chert as
an organic patina (Fig. 2c). From the surface
to the center, the color changes in zones from
light gray to dark gray with a greater or lesser
concentration of scattered particles of limonite
(iron oxide). The central part is separated from
the rim by iron oxide concentrated in the Lie-
segang ring (Martin et al. 2001). The primary
color of the flysch cherts in some specimens
completely faded, while in others it was pre-
served below the zone pigmented by organic
matter (Fig. 2d).

Rudist chertsin the first phase of the analysis
can be determined by the absence of cha-
racteristics listed for foraminiferal and flysch
cherts, with no visible macroscopic fossils or
bioglyphs. The fracture surfaces of the sub-
marine finds of rudist cherts are very smooth,
and the black and dark gray patina has a high
gloss. They react to the marine environment
similarly to foraminiferal cherts. The cortex re-
mains unpatinated whitish, light gray, with mi-
nor traces of iron oxide (Fig. 3a). The surface
of the core part of the nodule is brightly black
pigmented with organic matter from the mud
that is zonally extended towards the center.
The primary color is retained in the very center
(Fig. 3b). The primary color in some specimens
is completely suppressed by the pigmentation
of organic matter. Planktonic foraminifera are
characteristic of rudist cherts microfacies (Fig.
3c).”°

10 It should be noted that the determination limitation of this raw material
type lies in the scarcity of distinctive characteristics. The probability of
a certain proportion of rudist limestone chert in the group of lithotypi-
cally indeterminate artifacts can be argued ex negativo by the fact that
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Sl. 3 — Rudistni roZnjaci: a) nalaz od roZnjaka iz krednog vapnenca: 1 patina Zeljeznog oksida na nodul-
noj okorini; 2 nepatinirana nodulna okorina; 3 nodulna jezgra s organskom patinom (podmorje Resnika,
zbirka I. Svilana); b) presjek nalaza sa sl. 3a: 1 nodulna okorina; 2 nodulna jezgra s organskom patinom; 3
nepatinirna nodulna jezgra; c) mikroskopska snimka izbruska nalaza sa sl. 3a: u sredini fosil planktonske
foraminifere; polarizacijski mikroskop (snimio: Z. Perho¢, 2021.)

Fig. 3 — Rudist chert: a) finding of Cretaceous limestone chert: 1 iron oxide patina on nodular cortex; 2 unpati-
nated nodular cortex; 3 nodular core with organic patina (Resnik seabed, collection of I. Svilan); b) section of
the findings from Fig. 3a: 1 nodular cortex; 2 nodular core with organic patina; 3 unpatinated nodular core; c)
microscopic photo of the thin section of finding from Fig. 3a: in the middle a fossil of planktonic foraminifera;

polarizing microscope (photo by: Z. Perho¢, 2021)

roZnjaka karakteristiéne su planktonske fora-
minifere (sl. 3c)."°

REZULTATI

TehnolosSka analiza

Od ukupno 97 nalaza koje je prikupio I. Svilan,
tehnoloskom analizom obuhvaéena su 64" nala-
za koji su podijeljeni u kategorije (tab. 2): odbo-
jak, sjecdivo, jezgra za odbojke i ulomak jezgre.
Tehnoloska analiza pokazala je da od ukupnoga
broja nalaza, njih 56, odnosno 87,5 %, pripada
odbojcima. Prosjec¢ne vrijednosti za duzinu od-
bojaka iznosi 49,44 mm, za Sirinu 35,42 mm, a
za debljinu 16,01 mm. Druga najzastupljenija
kategorija su jezgre za odbojke kojih je 6,
odnosno 9,4 % u ukupnom broju. Zabiljeze-
no je jedno sjecivo (1,6 %) i jedan ulomak
jezgre (1,6 %) &iji tip nije bilo mogudée odre-
diti zbog fragmentiranosti i tafonomskih
modifikacija.

TipolosSka analiza

Od ukupnog broja nalaza (N = 64), tipolos-
kom analizom obuhvaéno je 40 artefakata s
obradbom i svi pripadaju razli¢itim tipovima
strugala. Tipovi strugala koji su zastupljeni u li-

10 Determinacijsko ograni¢enje ovog materijalnoga tipa uvjetovano je
oskudnos$c¢u razlikovnih karakteristika. Vjerojatnost izvjesnoga udjela
roznjaka rudistnih vapnenaca u skupini litotipski neodredenih artefakata
moguce je ex negativo argumentirati time $to su druga dva tipa, narocito
foraminiferski roznjaci, lako odredivi.

11 TehnoloSskom analizom nije obuhvaceno 33 nalaza geofakata.
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RESULTS

Technological analysis

Out of a total of 97 findings collected by
I. Svilan, the technological analysis inclu-
ded 64" findings that were divided into ca-
tegories (Tab. 2): flake, blade, flake core,
and core fragment. Technological analysis
showed that out of the total number of fin-
dings, 56, i.e. 87.5%, belong to flakes. The
average values for the length of the flakes are
49.44 mm, for the width 35.42 mm, and for
the thickness 16.01 mm. The second most
represented category are the flake cores, of
which 6, or 9.4% in total. One blade (1.6%)
and one core fragment (1.6%) whose type
could not be determined due to fragmenta-
tion and taphonomic modifications were re-
corded.

Typological analysis

Of the total number of finds (N = 64), the
typological analysis included 40 artifacts that
had been retouched and all belong to diffe-
rent types of sidescrapers. The types of sides-
crapers represented in the lithic assemblage
are single (straight, convex, concave), double
(straight, straight-convex, straight-concave,
convex, convex-concave), convergent (convex),

the other two types, especially foraminiferal chert, are easily identifi-
able.
11 The technological analysis did not include 33 geofacts.



tickom skupu su jednostruko (ravno, izboc¢eno,
udubljeno), dvostruko (ravno, ravno-izboéeno,
ravno-udubljeno,
bljeno), primi¢no (izboc¢eno), kutno, poprecno
(ravno, izboceno) i puznik (T. 1-2). Najzas-
tupljenije je jednostrano izbo¢eno strugalo s
32,5 %, a slijedi jednostrano ravno strugalo s
12,5 %. Dvostruko izbo¢eno-udubljeno stru-
galo, kutno strugalo i poprec¢no izboceno stru-
galo zastupljeni su s po 7,5 %, a jednostrano
udubljeno strugalo, dvostruko ravno strugalo,
dvostruko ravno-izboc¢eno strugalo, dvostruko
ravno-udubljeno strugalo i dvostruko izboéeno
strugalo s po 5 %. Puznik, primi¢no izbo¢eno
strugalo i popre¢no ravno strugalo zastupljeni
su s po 2,5 %. Lateralne rubove ima obradeno
82,5 % (N = 33) strugala, dok poprec¢ne ima njih
15 % (N = 6). Obraden lateralni i poprecni rub
ima samo jedno strugalo (2,5 %). Jednostrano
je obradeno 60 % oruda (N = 24), dok je dvos-
trano 40 % (N = 16). Prosjec¢na duljina oruda
je 49,90 mm, prosjecna Sirina je 33,45 mm, a
debljina 16,20 mm. Prema tipologiji, orude iz
ovoga litickog skupa pripada mustjerskoj kul-
turi karakteristi¢noj za srednji paleolitik Europe
(tab. 3).

12 Puznik je definiran kao kameno orude, dvostruki Siljak ili vjerojatnije
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- .. Resnik mreziste / Resnik zbirka [ UKUPNO /
TehnoloSke kategorije [
Technolodical categories Resnik grid Resnik collection TOTAL
g 9 N % N % N %
odbojak / 86 78.,90 56 87,50 142 82,08
flake
sjecivo / 3 2,75 1 1,56 4 2,31
blade
centr!petalna jezgra / 4 3,67 0 0,00 4 2.31
centripetal core
jezgra za odbojke / 9 8,26 6 9,38 15 8,67
flake core
| kj
ulomak jezgre / 4 3,67 1 1,56 5 2,89
core fragment
gornjopaleoh.nc.ka jezgra / 3 275 0 0,00 3 174
upper Paleolithic core
UKUPNO /
TOTAL 109 100,00 64 100,00 173 100,00

Tab. 2 — Zastupljenost tehnoloskih kategorija u Resniku (mrezZiste i zbirka I. Svilan). Podaci za Resnik
mreziste prema Karavanié, Barbir (2020: tab. 4) (izradila: A. Barbir, 2021.)
Tab. 2 — Presence of technological categories in Resnik (grid and collection). Data for Resnik grid after

Karavanic¢, Barbir (2020: Tab. 4) (made by: A. Barbir, 2021)

izboceno, izboceno-udu-

dvostruko primi¢no strugalo (Karavani¢ 2015: 154, 320).
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angular, transverse (straight, convex), and lima-
ce' (Pl. 1-2). The most common is the simple
convex sidescraper with 32.5%, followed by the
simple straight sidescraper with 12.5%. Double
convex-concave sidescraper, angular scraper,
and transversal convex scraper are represented
by 7.5% each, and simple concave sidescraper,
double straight sidescraper, double straight-
convex sidescraper, double straight-concave
sidescraper, and double convex sidescraper
with 5% each. The limace, the convergent con-
vex sidescraper, and the straight transversal si-
descraper are represented by 2.5% each. The
lateral edges have retouched 82.5% (N = 33)
sidescrapers, while the transverse edges ha-
ve 15% (N = 6). The retouch on the lateral and
transverse edge has only one scraper (2.5%).
Retouch on one side have 60% of the tools (N
= 24), while 40% on both sides (N = 16). The
average tool length is 49.90 mm, the average
width is 33.45 mm, and the thickness is 16.20
mm. According to the typology, the tools from
this lithic assemblage belong to the Mousterian
culture characteristic for the Middle Paleolithic
of Europe (Tab. 3).

12 Thelimace is defined as a stone tool, a double point or more likely a double
cenvergent scraper (Karavani¢ 2015: 154, 320).
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Tipologke kat .. Resnik mreziste [ Resnik zbirka [ UKUPNO /

Ipolos .e a egorljell Resnik grid Resnik collection TOTAL
Typological categories

N % N % N %
puznik / 0 0,00 1 2,50 1 117
limace
Jgdnostrang ravn.o strugalo / 4 8,89 5 12,50 9 10,58
simple straight sidescraper
Jgdnostrano |zb<?ceno strugalo / 6 13,33 13 32,50 19 22,35
simple convex sidescraper
Jgdnostrano udub.ljeno strugalo / 5 4,44 9 5,00 4 471
simple concave sidescraper
dvostruko rfalvno §truga|o/ 0 0,00 9 5,00 2 235
double straight sidescraper
dvostruko r.avno—lzbocen.o strugalo / 0 0,00 2 5,00 2 2,35
double straight-convex sidescraper
dvostruko révno—udubljen? strugalo / 0 0,00 2 5,00 2 2,35
double straight-concave sidescraper
dvostruko |2boc¢leno strugalo / 4 8,89 2 5,00 6 7,06
double convex sidescraper
truko i ¢ - lj t I

dvostruko izboceno udub.Jeno strugalo / 4 8,89 3 750 7 8,24
double convex-concave sidescraper
primi¢no ravno §trug§|o/ ] 2,22 0 0,00 ] 117
convergent straight sidescraper
primi¢no izbo¢eno st‘rugalo/ 1 222 1 2,50 2 235
convergent convex sidescraper
kut t |

utno strugalo / 0 0,00 3 7,50 3 3,53
angular sidescraper
poprecno ravno strugalo/ 1 2,22 1 2 50 5 2,35
straight transversal sidescraper
poprecno izboceno s.trugalo / 5 111 3 7,50 8 9,43
convex transversal sidescraper
grebalo 3 6,67 0 0,00 3 3,53
endscraper

k

udubak / 4 8,89 0 0,00 4 4,71
notch
nazubak/ 3 6,67 0 0,00 3 3,53
denticulate
razno / 7 15,56 0 0,00 7 8,24
varia
UKUPNO /
TOTAL 45 100,00 40 100,00 85 100,00

Tab. 3 — Zastupljenost tipoloskih kategorija iz mreZista u Resniku i zbirke I. Svilana. Podaci za mreziste revidirani
prema Karavanié, Barbir (2020: tab. 5) (izradila: A. Barbir, 2021.)
Tab. 3 — Presence of typological categories in Resnik (grid and collection). Data for Resnik grid revised after Karavanic,

Barbir (2020: Tab. 5) (made by: A. Barbir, 2021)

Sirovinska analiza

Sirovinskom analizom obuhvaéeno je 50 na-
laza®™ iz zbirke I. Svilana, ukupne mase 2,2457
kg (tab. 4). Mustjerski liticki artefakti s nalazista
Kastel Stafili¢ — Resnik izradeni su tehnikom
lomljenja pretezno od nodulnih foraminifer-
skih roZnjaka, malobrojni od fliskih roZnjaka
eocenske starosti i od roznjaka rudistnih vap-

13 1z organizacijskih i konzervacijskih razloga sirovinskom analizom
obuhvaceno je manje nalaza nego tehnoloskom i tipoloskom.
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Raw material analysis

The raw material analysis included 50 findings™
from the I. Svilan collection and a total weight of
2.2457 kg (Tab. 4). The Mousterian lithic artifacts
from the Kastel Stafili¢ — Resnik were made by
the knapping technique, mainly from nodular fo-
raminiferal chert, few from flysch cherts of Eoce-
ne age and from rudist limestone chert (Tab. 1).

13 For organizational and conservation reasons, the raw material analysis
included fewer findings than the technological and typological one.
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nenaca kredne starosti (tab. 1). Materijalnom
analizom liti¢ki materijalni tip (LMT), kao ni po-
rijeklo, nije odredeno za 18 nalaza. Ti su nala-
zi patinirani, odnosno pigmentirani'* Zeljeznim
oksidom i organskom tvari (LMT 3) ili potpuno
rastroSeni (LMT 1) do te mjere da karakteristike
stijene makroskopski nije bilo moguce utvrditi.

U skupini odredenih litotipova prevladavaju
foraminiferski roznjaci zastupljeni s 28 nala-
za (56 %) mase 1,4186 kg. Tek tri nalaza mase
0,0384 kg odredeni su kao fliski roznjaci (5 %
broj¢anoga i 1,71 % masenoga udjela) i jedan
nalaz od roznjaka rudistnih vapnenaca mase

Material analysis of lithic material type (LMT), as
well as the origin, was not determined for 18 fin-
dings. These findings were patinated or pigmen-
ted™ with iron oxide and organic matter (LMT 3)
or completely damaged (LMT 1) to the extent that
the characteristics of the rock could not be deter-
mined macroscopically.

The group of certain lithotypes is dominated
by foraminiferal chert represented by 28 findin-
gs (56%) weighing 1.4186 kg. Only three finds
weighing 0.0384 kg were determined as flysch
chert (5% numerical and 1.71% mass fraction)
and one finding from chert of rudist limestones

L Resnik mreziste [ Resnik zbirka [
I Resnik grid Resnik collection
Lithotype

n % n %

1 1 110 1 2,00

3 49 53,85 17 34,00
47 1 110 1 2,00

50 33 36,26 28 56,00
51 7 7,69 3 6,00

UKUPNO / 91 100,00 50 100,00
TOTAL

Tab. 4 — Udio litotipova nalaza iz Resnik mrezi$ta i na-
laza iz zbirke I. Svilana (izradio: Z. Perho¢, 2021.)

Tab. 4 — Share of lithotypes of lithic finds from Resnik grid
and from the collection of I. Svilan (made by: Z. Perho¢,
2021)

ReZo n% m%
Ru 36,00 34,80
L 64,00 65,20

Resnik zbirka [ Resnik mreziste [

LMT | Resnik collection Resnik grid

n% an.q m% n% an.q m%
1 2,00 6,49 1,10 1,08
3 34,00 36,00 28,31 | 53,85 54,95 48,32
4 2,00 0,32 1,10 0,10
50 56,00 | 64,00 | 63,17 | 36,26 | 45,05 | 29,93
51 6,00 1,71 7,69 20,57

Tab. 5 — Broj¢ani i maseni udio litotipova nalaza iz
Resnik mrezista i nalaza iz zbirke I. Svilana. Kvota
materijalne analize, broj¢ani postotak nalaza pouzdano
utvrdene petrografije i porijekla (an. q.) (izradio: Z.
Perho¢, 2021.)

Tab. 5 — Numerical and mass fraction of lithotypes of lithic
finds from Resnik grid and the collection of I. Svilan. Quota
of material analysis, numerical percentage of findings of
reliably determined petrography and origin (an. g.) (made
by: Z. Perho¢, 2021)

Tab. 6 — Broj¢ani i maseni udio litotipova nalaza iz Resnika, zbirke I. Svilana
prema porijeklu: ReZo - resursna zona; Ru — neodredeno porijeklo (resursna
zona); L — lokalno porijeklo (resursna zona) (izradio: Z. Perho¢, 2021.)

Tab. 6 — Numerical and mass fraction of lithotypes of finds from Resnik, collection

of I. Svilan by origin: ReZo - resource zone; Ru - indeterminate origin (resource
zone); L — local origin (resource zone) (made by: Z. Perho¢, 2021)

0,0072 kg (2 % broj¢anoga i 0,32 % masenoga
udjela). Vrlo je vjerojatno da se u skupini lito-
tipski neodredenih artefakata (LMT 1i 3) nala-
zi izvjestan broj roznjaka rudistnih vapnenaca.
Kvota analize' iznosi 36 % prema 64 % u ko-
rist uspjeSno odredenih litotipova i porijekla,
C¢ime je postignut visok stupanj analize (tab. 5).
Nalazi neodredenoga litotipa i porijekla imaju
broj¢ani udio od 36 % i maseni od 34,8 %. Sva
tri odredena litotipa (64 % brojcanogai 56,2 %
masenoga udjela) lokalnoga su porijekla (tab.
6). Analogno principu geografske distance i

14 Izrazom ,patina” ovdje je obuhvacéena i pigmentacija stijene.
15 Postotni odnos broja odredenih i neodredenih litotipova.
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weighing 0.0072 kg (2% numerical and 0.32%
mass fraction). It is very likely that in the group of
lithotypically indeterminate artifacts (LMT 1 and
3) there are a number of cherts of rudist limesto-
nes. The analysis quota™ is 36% versus 64% in
favor of successfully determined lithotypes and
origins thus achieving a high degree of analysis
(Tab. 5). Findings of undetermined lithotype and
origin have a numerical share of 36% and a ma-
ss fraction of 34.8%. All three specific lithotypes
(64% numerical and 56.2% by mass) are of local

14 The term “patina” also includes rock pigmentation.
15 Percentage ratio of the number of determinate and indeterminate lithot-
ypes.




ANTONELA BARBIRET AL., PODVODNI SREDNJOPALEOLITICKI LOKALITET KASTEL STAFILIC - RESNIK: LITICKA PERSPEKTIVA,
PRIL. INST. ARHEOL. ZAGREBU, 39/1/2022, STR.. 5-37

litotipskog spektra (PerhoC 2020a), nije vje-
rojatno da su resni¢ki mustjerski lovci liticku
sirovinu dopremali iz udaljenijih dalmatinskih
izdanaka u kojima se pojavljuju isti litotipovi
roznjaka.

USPOREDBA | INTERPRETACIJA

Izbor sirovine

Udio tri sirovinska litotipa u analizirano-
me skupu nalaza odgovara gore opisanim
deoloskim datostima kastelanskog kraja i
tehnic¢koj pogodnosti roznjaka za proizvodnju
oruda. RozZnjaci iz rudistnih vapnenca rijetki su,
rasuti su na velikim povrsinama i skromni, kako
veli¢inom tako i koncentracijom nodula roznja-
ka. Fliski roZnjaci su, nasuprot tome, veoma
Cesti. lzdanci su obilati, ali su roZnjaci suvise
mekani, pa nisu pogodni za proizvodnju oru-
da. Zato ne iznenaduje $to su mustjerski lovci
i sakupljaci preferirali foraminiferske roznjake.
Izdanci tih roZnjaka su cesti, lako dostupni te
izdasni masom i veli¢inom nodula. Usmjereno
lomljenje foraminiferskih roznjaka mogude je
unato¢ brojnim fosilima benti¢kih foraminifera,
iako su nerijetko samo djelomicno silicificirane.

Usporede li se nalazi iz Kastel Stafeli¢ — Res-
nika iz zbirke I. Svilana s nalazima iz mrezista,
jasno su vidljive sli¢nosti litotipskog spektra i
frekvencije pojedinih litotipova (tab. 5). Kvota
analize je niza, Sto znadi da nalazima s gotovo
55 % udjela nije utvrden litotip. Ovoj uspored-
bi valja pridruziti nalaze s podrudja Karanusici.
Ti nalazi nisu statisticki obradeni, a uspored-
ba se temelji na prospekciji terena’ i materi-
jalnoj analizi viSe desetaka nalaza koje je pri-
kupio I. Svilan. | ovdje se ponavlja identi¢nost
litotipskog spektra, osim Sto je u viSe slu¢ajeva
bilo moguée odrediti artefakate izradene od
roznjaka rudistnih vapnenaca. PovrSinski na-
lazi, desecima tisu¢a godina izlozeni atmosfer-
skim utjecajima, takoder su rastrosSeni, ali nisu
prekriveni organskom patinom §to je omogucilo
pouzdanije odredenje litotipova. Kompara-
tivni regionalni primjeri istog ekonomsko-
ekoloskoga ponasanja su liticki skupovi iz Muji-
ne pecine (Karavanic¢ et al. 2008), Velike pecine
(Karavanic et al. 2007; Perho¢ 2020b ) i grupe
Radovin (Vujevi¢ et al. 2017). Litotipski spektar
nalaza s ovih nalazi$ta nedvojbeno ukazuje na
lokalni karakter nabave liticke sirovine. U svim

16 1. SvilaniZ. Perho¢ 2011.
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origin (Tab. 6). Analogous to the interpretive
principle of geographical distance and lithotype
spectrum (Perho¢ 2020a), it is unlikely that Mou-
sterian hunters delivered lithic raw material from
more distant Dalmatian outcrops in which the sa-
me chert lithotypes appear.

COMPARATION AND
INTERPRETATION

Raw material selection

The share of three raw material lithotypes in the
analyzed set of findings corresponds to the geo-
logical data of the KaStela region described above
and the technological suitability of the chert for
tool production. Cherts from rudist limestones are
rare, scattered over large areas, and modest, both
in size and concentration of chert nodules. Flysch
cherts, on the other hand, are very common. Their
outcrops are abundant, but too soft to be suitable
for tool production. It is therefore not surprising
that Mousterian hunter-gatherers preferred fora-
miniferal cherts. The outcrops of these cherts are
frequent, easily accessible, and abundant in the
mass and size of the nodules. Intentional fracture
of foraminiferal cherts is possible despite the nu-
merous fossils of benthic foraminifera even tough
are often only partially silicified.

If we compare the finds from Kastel Stafeli¢
— Resnik from the collection of I. Svilan with the
findings from the grid, the similarities of the lit-
hotype spectrum and the frequency of individual
lithotypes are clearly visible (Tab. 5). The quota
of the analysis is lower, which means that on the
findings with almost 55% share the lithotype was
not determined. Findings from the Karanusici area
should be added to this comparison. These fin-
dings have not been statistically processed, and
the comparison is based on the prospecting of
the terrain'® and the material analysis of dozens of
findings collected by I. Svilan. Here, too, the iden-
tity of the lithotype spectrum is repeated, except
that it was possible to identify multiple artifacts
made from the chert of rudist limestones. Surface
finds, exposed to atmospheric influences for tens
of thousands of years, were also damaged, but
not covered with organic patina, which enabled a
more reliable determination of lithotypes. Compa-
rative regional examples of the same economic-
ecological behavior are the lithic assemblages
from Mujina Pedina (Karavani¢ et al. 2008), Velika

16 1. Svilan and Z. Perho¢ 2011.
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trima litiCkim skupovina (nesustavno prikuplje-
ni nalazi iz podmorja Resnika i povrSinski na-
lazi iz Karanus$icéa iz zbirke I. Svilana, sustavno
prikupljeni nalazi iz mreziSta Resnik) nisu zabi-
liezeni artefakti izradeni od radiolarita, Cije je
porijeklo u viSe predneolitickih litickih inventa-
ra pretpostavljeno da je iz Paleoneretve, niti od
valutica roznjaka i radiolarita iz konglomerata
Prominskih naslaga s podruéja Ravnih kotara
(Perho¢ 2020a).

Prema podjeli resursnih zona koje su
istocnojadranske prapovijesne zajednice koris-
tile u nabavi liticke sirovine, resni¢cke mustjer-
ske skupine koristile su isklju¢ivo dalmatinske
lokalne izvore na podrucju svoga obitavanja
i lova. Prema tome, njihova strategija nabave
liticke sirovine odgovara modelu lokalnih re-
sursa (Perho¢ 2020a).

Usporedba znacajki troSnosti roznjaka

u submarinskim i subaerskim uvjetima

Usporedbom roznjaka izloZzenih trosSenju
na Zalu u zoni olujnoga vala s onima iz mulja
u nadplimnoj zoni priobalnoga plitkog mora
i roZznjaka odloZenih na tlu i izlozenih subaer-
skom troSenju moguce je poduprijeti tezu o pr-
votnome poloZaju artefakata iz Kastelanskog
zaljeva na mjestu na kojem su prikupljeni ovim
istrazivanjem ili u blizoj okolici. Fragmenti no-
dula roznjaka koji su uzorkovani na zalu i u
plicaku Resnika na polozaju punta (rt) Draca
patinirani su i pigmentirani slabije i drugacije
nego roznjaci artefakata s oko Cetiristo meta-
ra udaljenoga podvodnog nalaziSta. Na samoj
resnickoj obali kao niti u obliZznjoj okolici ne-
ma stijena s roznjacima. Rijetka pojava sitnih
i usitnjenih nodula roZnjaka u vapnenic¢kim
blokovima, koji su vjerojatno u novije vrije-
me postavljeni radi utvrdivanja obale, govori
u prilog tome. Prema tome, moze se zakljuditi
kako su krhotine roznjaka na hotelsku plazu u
Resniku navozene s vapnenackim krSjem. To je
uobicajena praksa pripreme plaZe za turisti¢ke
potrebe. Kasnijim djelovanjem valova krsje je
pretalozeno duz obale do punte Drace.

Zajednic¢ko uzorcima foraminiferskog (sl. 4a),
fliskog (sl. 4b) i rudistnog roznjaka (sl. 4c) je poluu-
glatost ili blaga zaobljenost rubova i vrhova frag-
menata, pohabanost nodulne okorine, odustnost
pigmentacije organskom materijom i Zeljeznim
oksidom. Te karakteristike sasvim su suprotne
roznjacima koji su lezali u morskome mulju. One
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Pecdina (Karavani¢ et al. 2007; Perho¢ 2020b), and
the Radovin Group (Vujevi¢ et al. 2017). The lit-
hotype spectrum of finds from these sites undo-
ubtedly indicates the local character of the pro-
curement of lithic raw material. In all three lithic
assemblages (unsystematically collected findin-
gs from underwater Resnik and open-air findin-
and systematically collected finds from grid from
underwater Resnik) artifacts made of radiolarites,
whose origin in several pre-Neolithic lithic assem-
blages is assumed to be from Paleoneretva, were
not recored, nor from chert and radiolarite from
the conglomerate of Promin deposits from the
area of Ravni kotari (Perho¢ 2020a).

According to the division of resource zones
used by the eastern Adriatic prehistoric commu-
nities in the procurement of lithic raw materials,
Mousterian groups from Resnik used exclusively
Dalmatian local sources in the area of their habitat
and hunting. Therefore, their strategy of procu-
rement of lithic raw materials corresponds to the
model of local resources (Perho¢ 2020a).

Comparison of chert wear characteristics

in a submarine and subaerial conditions

By comparing cherts exposed to shoreline wear
in the storm wave zone with those from ooze in
the supratidal zone of the coastal shallow sea and
cherts deposited on the ground and exposed to
subaerial wear, it is possible to support the thesis
about the original position of Kastela Bay artifacts
near the excavation location and in the vicinity.
Fragments of chert nodules sampled on the shore
and in the shallows of Resnik at the position of the
cape of Draca, are patinated and pigmented less
and differently than the cherts of artifacts from an
underwater site about four hundred meters away.
On the coast of Resnik, as well as in the surroun-
ding area, there are no sources of cherts. The rare
occurrence of tiny and fragmented chert nodules
in limestone blocks, which have probably recently
been placed to fortify the coast, speaks in favor
of this. Therefore, it can be concluded that the
debris fragments on the hotel beach in Resnik
came there with limestone karst. It is a common
practice to prepare the beach for tourist purpo-
ses. Later, the waves precipitated the karst along
the coast to the cape of Draca.

Common to the samples of foraminiferal (Fig. 4a),
flysch (Fig. 4b), and rudist chert (Fig. 4c) is suban-
gularity or slight roundness of the edges and tips of
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b

Sl. 4 — TroSenje roznjaka: a) fragment nodule foraminiferskog roZnjaka (Zalo punte Draca, Resnik); b) fragment nodule
fliskog roznjaka: 1 povrsinska patina Zeljeznog oksida; 2 nepatinirana povrsina svijezeg loma; 3 bioglifi (Zalo punte
Draca, Resnik); c) fragment nodule roZnjaka iz krednog vapnenca: 1 povrsinska bijela patina; 2 nodulna okorina; 3
nepatinirana nodulna jezgra (Zalo punte Draca, Resnik); d) nalaz od foraminiferskog roZnjaka s fosilima benti¢kih fora-
minifera (Karanusici, zbirka I. Svilana); e) nalaz od fli§kog roZnjaka s povr§inskom patinom Zeljeznog oksida i biogli-
fima (Karanusici, zbirka I. Svilana); f) Zalo na obali Resnika: 1 vapnenacki klasti; 2 roZnjacki klasti (Resnik) (snimio: Z.
Perho¢, 2021.)

Fig. 4 — Chert wear: a) fragment of foraminiferal chert nodule (Zalo punte Drada, Resnik); b) fragment of nodule of flysch
chert: 1 surface patina of iron oxide; 2 unpatinated surface of fresh fracture; 3 bioglyphs (Zalo punte Drada, Resnik); c)
fragment of chert nodule from Cretaceous limestone: 1 surface white patina; 2 nodular cortex; 3 unpatinated nodular core
(Zalo punte Draéda, Resnik): d) foraminiferal chert finding with fossils of benthic foraminifera (Karanusiéi, collection of I.
Svilan); e) find of flysch chert with surface patina of iron oxide and bioglyphs (Karanusici, collection of I. Svilan); f) beach on
the Resnik coastline: 1 limestone clasts; 2 chert clusters (Resnik) (photo by: Z. Perho¢&, 2021)
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ukazuju na relativno kratkotrajno leZanje na zalu
mora s povremenim snaznim olujnim juZznim valom.

Liticki nalazi s nalazista na otvore-
nom Karanus$i¢i (Karavani¢ et al. 2016)"7 u
Kastelanskom polju pogodni su za komparaciju s
podmorskim nalazima iz Kastel Stafilié¢ — Resnika
s aspekta rastroSenosti materijala jer su izradeni
od lokalnih roZnjaka istih tipova. Ti nalazi tisué¢-
lie¢ima su izloZzeni subatmosferskom troSenju.
PovrsSina roznjaka deponiranih na povrsini ili u
tlu, narocito okorina, poprimila je Zu¢kasto smedi
i crvenkasti ton Zeljeznoga oksida (limonit) iz cr-
venice u kojoj su sedimentirani. Hrapava povrsina
nekih nalaza posljedica je grube strukture stije-
ne domacdina u kojoj su nastali kao i posljedica
parcijalnoga ispiranja kalcitnih ¢estica iz osnov-
ne mase kvarca. Artefakti iz skupine Karanusici
sasvim su dehidrirani (depigmentirani), bez sja-
ja i svjetlonepropusni. Foraminiferski rozZnjak
je pigmentiran limonitom iz crvenice i dehidri-
ran uslijed dugotrajne izloZenosti suncu. Broj-
ne povrsSinske submilimetarske Supljine nastale
topljenjem kalcitnih zrna ifili fragmenata fosila,
ispunjene su Cesticama crvenice $to stijeni daje
blijedi Zu¢kastosmedi ton (sl. 4d). FliSki roZnjak
je sasvim pigmentiran limonitom iz crvenice, a
bioglifi su svijetle nijanse iste boje (sl. 4e). Rudis-
tni roznjak je prekriven neprozirnom debljom gla-
tkom i sjajnom bijelom patinom pigmentiranom
limonitom (sl. 4c).

Iskoristivost roznjaka u proizvodniji
oruda

Rastroseniroznjaci artefakata slabije su kva-
litete od svjezih roznjaka. Djeluju krhko, sliéno
erodiranim i posuSenim krhotinama rozZnjaka
rasutim na izdancima uz domacdinske stijene u
kastelanskom kraju. PovrSina im je Supljikava,
bridovi nastali lomljenjem roZnjaka u proizvod-
nji oruda blago su zatupljeni kao i radne ostrice.
Nije isklju¢eno da su artefakti izradeni od ka-
mena branoga na paraautohtonom izdanku, tj.
od roznjaka koji je erodirao iz stijene domacina
i vec prije obrade i odbacivanja bio nacet pro-
cesom trosenja.'®

17 Zapaznja su temeljena na pregledu nalaza iz zbirke lvana Svilana, kao
i vlastitoga terenskog istraZivanja koautora ovoga rada (Perho¢ 2009;
2020a).

Kada je na presjeku artefakta vidljivo da troSenje stijene napreduje od
periferije prema jezgri manje-viSe paralelno s povr§inom, moze se tvrditi
da je tro$enje nastupilo nakon $to je artefakt proizveden, no i to ovisi o
nacinu sedimentiranja artefaktai o ¢iniocima tro$enja. Daljnje ispitivanje
u tom smjeru iziskivalo bi primjenu destruktivne metode.
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the fragments, wear of the nodular crust, absence
of pigmentation with organic matter, and iron oxide.
These characteristics are quite the opposite of the
cherts lying in the sea mud. They indicate a relati-
vely short-lived lying on the seashore with an occa-
sional strong storm south wave.

Lithic finds from the open-air site Karanusici (Ka-
ravanic et al. 2016)" in Kastelansko polje are suitable
for comparison with underwater finds from Kastel
Stafili¢ — Resnik from the aspect of material waste
because they are made of local cherts of the same
types. These findings have been exposed to subae-
rial wear for millennia. The surface of the cherts de-
posited on the surface or in the soil, especially the
cortex, took on a yellowish-brown and reddish tone
of iron oxides (limonite) from the red soil in which
they were sedimented. The rough surface of some
finds is a consequence of the rough structure of the
host rock in which they were formed as well as a
consequence of partial leaching of calcite particles
from the basic mass of quartz. Artifacts from the
Karanusi¢i group are completely dehydrated (depi-
gmented), dull, and opaque. The foraminiferal chert
is pigmented with red limonite and dehydrated due to
prolonged sun exposure. Numerous surface submilli-
meter cavities formed by melting calcite grains and/
or fossil fragments are filled with red particles which
give the rock a pale yellowish-brown tone (Fig. 4d).
The flysch chert is completely pigmented with limo-
nite from surrounding red soil, and the bioglyphs are
light shades of the same color (Fig. 4e). The rudist
chert is covered with an opaque thicker smooth and
shiny white patina pigmented with limonite (Fig. 4c).

Chert utilization in tool production

Worn cherts are of poorer quality than fresh one.
They look fragile, similar to eroded and dried chert fra-
gments scattered on the outcrops along the host rocks
in the KasStela region. Their surface is hollow, the edges
formed by breaking the chert in the production of tools,
slightly blunt as well as working blades. It is not exclu-
ded that the artifacts were made of rocks gathered on
a paraautochthonous outcrop, i.e. of chert that eroded
from the host rock and was already started by the wear
process before processing and discarding.”®

17 The observations are based on an inspection of the findings from the col-
lection of Ivan Svilan, as well as the field research of the co-author of this
paper (Perho¢ 2009; 2020a).

When the cross section of the artifact shows that the rock wear progresses
from the periphery to the core more or less parallel to the surface, it can be
argued that the wear occurred after the artifact was produced, but this also
depends on the sedimentation method and wear factors. Further investiga-
tionin this direction would require the application of the destructive method.
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NajviSe artefakata iz mreziSta Resnika i iz
zbirke I. Svilana izradeno je od foraminiferskog
tipa roznjaka. Taj tip je u kastelanskom kraju i u
bliZzoj okolici zastupljen brojnim, obilnim i lako
dostupnim izdancima (Perho¢ 2020a: 168-175;
tab. RM 6, karta 11, tab AS 11). Veoma je dobre
tehnicke kakvoée unatoé brojnim djelomi¢no
silicificiranim makrofosilima benti¢kih forami-
nifera. FliSki roZnjaci daleko su manje zastu-
pljeni artefaktima, unato¢ obilnim izdancima
u kojima su razvijeni u neobi¢no velikim no-
dulama. Razlog tome mogu biti samo njihove
slabije tehnic¢ke karakteristike (Perho¢ 2020a)
koje je ondasnja populacija o¢ito dobro znala
procijeniti. Rudistni roznjaci kvalitetniji su od
fliskih, ali su njihovi izdanci slabi, rasprseni, a
nodule uglavhom sitne. Prema tome, moguce
je zakljucCiti kako su se paleoliticki stanovnici
kastelanskog prostora uspjesSno prilagodavali
svom zivotnom okoliSu.

Porijeklo i nabava roZnjacke sirovine

resnickih artefakata

Sirovina ispitivanih artefakata mogla je biti
brana na brojnim autohtonim i paraautohtonim
lokalnim izdancima u splitsko-trogirskom kraju
koji su od nalazista udaljeni 4 do 7 km zracne
linije (Perho¢ 2020a). Najvjerojatniji i najblizi
izvori foraminiferskih roZnjaka su izdanci Sal-
dun na Ciovu koji se proteze od obale zalje-
va Saldun na brdo Balan i Seget Donji (sl. 4a)
(Perhoé 2020a). Na istoénoj strani Ciova, nartu
Ciovo, izdanak je istoga tipa roznjaka koji ima
svoj pandan na suprotnome Splitskom poluo-
toku, na brdu Marjan. Na sjevernoj i isto¢noj
strani Marjana nodule roZnjaka su rijetke i
rastroSene (sl. 4b) (Perho¢ 2020a).

Roznjak je na krednim kao i na eocenskim
izdancima, posebno onaj u fliSu splitsko-trogir-
skoga kraja, lako dostupan. U prapovijesti ovo-
ga kraja, sirovina je za potrebe izrade kame-
nih izradevina vjerojatno brana sakupljanjem
i vadenjem nodula iz stijene domacina, kao i
kopanjem iz nevezanoga sedimenta (Perho¢
2009). Kvalitetan roznjak moguce je dobiti
odlamanjem jedrih i svjezih nodula koje mjes-
timice manje-vise strse iz domacinske stijene
(Perho¢ 2009). Erodirane cjelovite ili fragmen-
tirane nodule mogudée je sakupljati u nepos-
rednoj blizini autohtonih izdanaka, a roZznjacko
krsje na siparistima uz domacdinske stijene.
Takvi su izdanci Kastelica (sl. 4c), zaljev Saldun
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Most of the artifacts from the Resnik grid and
the collection of I. Svilan were made of the fora-
miniferal type of chert. This type is represented
in the Kastela region and the immediate vicinity
by numerous, abundant, and easily accessible
outcrops (Perho¢ 2020a: 168-175; Tab. RM 6,
Map 11, Tab. AS 11). It is of very good technical
quality despite numerous partially silicified ma-
crofossils of benthic foraminifera. Flysch cher-
ts are far less represented by artifacts, despite
abundant outcrops in which they are developed
in unusually large nodules. The reason for this
can only be their weaker technical characteristics
(Perho¢ 2020a), which the Paleolithic population
knew how to assess. Rudist cherts are of better
quality than flysch, but their outcrops are weak,
scattered, and the nodules are mostly small. The-
refore, it is possible to conclude that the Paleo-
lithic inhabitants of the KaStela area successfully
adapted to their living environment.

Chert origin and procurement of chert

raw material of artifacts from Resnik

The raw material of the examined artifacts co-
uld be collected at numerous autochthonous and
paraautochthonous local outcrops in the Split-
Trogir region, which are 4 to 7 km air distance
from the site (Perho¢ 2020a). The most proba-
ble and closest sources of foraminiferal cherts
are the Saldun outcrops on Ciovo, which stretch
from the shore of the Saldun bay to the Balan hill
and Seget Donji (Fig. 4a) (Perho¢ 2020a). On the
eastern side of Ciovo, on cape Ciovo, there is an
outcrop of the same type of chert that has its co-
unterpart on the opposite Split peninsula, on the
hill Marjan. On the northern and eastern sides of
Marjan, chert nodules are rare and worn out (Fig.
4b) (Perho¢ 2020a).

Chert is easily accessible on Cretaceous as well
as on Eocene outcrops, especially the one in the
flysch of the Split-Trogir region. In the prehistory
of this area, raw materials were probably collected
and extracted from the host's rock as well as by
digging from unbound sediment (Perho¢ 2009).
The quality of chert can be obtained by breaking
off fresh nodules that more or less protrude from
the host rock in some places (Perho¢ 2009). Ero-
ded whole or fragmented nodules can be collec-
ted near autochthonous outcrops and chert karst
on scree slopes along the host rocks. Such are
the outcrops of Kastelica (Fig. 4c), Saldun Bay on
Ciovo and the coast of Resnik with chert nodules
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na Ciovu i obala Resnika s nodulama roznjaka i
roznjackog krsja na Zalu (sl. 4d). Dobar primjer
nodula koje strSe iz isprane stijene domacina,
a koje je lako odlamati, je izdanak u Segetu Do-
njem (sl. 4e). Vadenje Citavih nodula roznjaka
moguce je iz stijene gdje je ona uslijed troSenja
dezintegrirana, a leziSta nodula su isprana, pri-
mjerice na izdanku Saldun na Ciovu (sl. 4f). Na
Ciovu i Kozjaku kod Matetine peéi, na Marjanu,
u Solinu i na polozaju Biokovo — Baska Voda, u
prapovijesti su bili mogucéi jednostavni oblici
kopanja (tipa grabe) gdje je roznjak pretalozen
u crvenicu ili fliSni debris (Perho¢ 2009).

Prvotni polozaj nalazista i tip stanista

Tri su karakteristike artefakata koje ukazuju
da aktualni polozaj nalaziSta odgovara izvorno-
me polozaju ili ponesto udaljenijem poloZaju:
slaba zaobljenost, izostanak sferi¢nosti i
izraZzena patina i pigmentacija artefakata.

Paleolticki artefakti odloZeni su na aktual-
nome poloZaju nalazista ili su ja¢im olujnim
valovima i dinamikom struja paralelnim uz rub
sjeverne obale KasStelanskog zaljeva (Alfirevié
1980: 49) resedimentirani s poloZaja koji se
vjerojatno nalazio na obalnoj liniji od Divulja do
Kastel Starog. Danas je to hridinasto dno mo-
ra. Tvrdoc¢a laporovitog vapnenca od kojeg je
gradeno dno Kastelanskog zaljeva od Divulja
do Kastel Starog (Alfirevi¢ 1980: 48) daleko
je manja od tvrdoc¢e roZnjaka artefakata. Ta-
kav prevladavajuéi okoli§ u zaljevu pokrive-
nim muljem, mjestimice pijeskom i tek manjom
povrsinom S$ljunkom, niti u okolnostima jakih
olujnih valova nije mogao prouzroditi zaoblje-
nost klasta vec¢u od poluuglaste. Zbog toga je
i sferiénost arfetakata veoma niska, gotovo ni-
kakva. Gotovo identi¢ni rezultati dobiveni su i
iz nalaza iz mreziSta (Karavanié¢, Barbir 2020).
Izvjesna sferi¢nost ovih artefakata nije indi-
kator transporta artefakata. Ona potjece od
prirodne nodulne forme roZnjaka. Mogudée ju
je identificirati prema okorini, iako je pohaba-
na i patinirana. Genetsku sfericnost moguce
je prepoznati i u slué¢aju kad je okorina sasvim
istroSena. U udubinama na povrsini nodu-
le okorina je barem djelomi¢no sac¢uvana jer u
transportu nije izloZzena troSenju. Duboka pati-
na koja prozima okorinu i jezgru nodule ukazuje
da su artefakti dulje vremena lezali u mulju re-
lativho mirnoga morskog dna (Alfirevi¢ 1980).

Poligonalnost artefakta koja bi se teo-
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and chert karst on the shore (Fig. 4d). A good
example of nodules protruding from a washed-out
host rock that is easy to break off is an outcrop in
Seget Donji (Fig. 4e). Extraction of whole chert
nodules is possible from the rock where it is disin-
tegrated due to wear, and the nodule deposits are
washed away, for example on the Saldun outcrop
on Ciovo (Fig. 4f). On Ciovo and Kozjak near the
cave of Matetina peé, on Marjan, in Solin, and at
the Biokovo — Baska Voda position, in prehisto-
ric times simple forms of digging were possible
(small pit type) where the chert was deposited in
red or flysch debris (Perho¢ 2009).

Primary site location and habitat type

There are three characteristics of the artifacts
that indicate that the current position of the site
corresponds to the original or a somewhat more
distant position: weak roundness, lack of spheri-
city, and pronounced patina and pigmentation of
the artifacts.

Paleolithic artifacts have been deposited at the
current location of the site or have been resedi-
mented from a position that was probably on the
coastline from Divulje to Kastel Stari by stronger
storm waves and current dynamics parallel to the
edge of the northern shore of Kastela Bay (Alfi-
revi¢ 1980: 49). Today it is the rocky bottom of
the sea. The hardness of the marly limestone from
which the bottom of the KasStela Bay was built
from Divulje to Kastel Stari (Alfirevi¢ 1980: 48) is
far less than the hardness of the artifact's chert.
Such a predominant environment in a bay covered
with mud, sand in places and only a small area
of gravel, even in the circumstances of strong
storm waves could not cause the roundness of
the cluster greater than subangular. Due to that,
the sphericity of the artifacts is very low, almost
non-existent. Almost identical results were obta-
ined from the findings from the grid (Karavanic,
Barbir 2020). Certain sphericity of artifacts is
not an indicator of artifact transport. It origina-
tes from the natural nodular form of the chert. It
is possible to identify it according to the cortex,
although it is worn and patinated. Sphericity can
also be recognized in the case when the cortex
is completely worn out. In the depressions on the
surface of the nodule, the cortex is at least parti-
ally preserved because it is not exposed to wear
during transport. The deep patina that permeates
the cortex and the core of the nodule indicates
that the artifacts were lying for a long time in the
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retski mogla interpretirati kao poviSeni stu-
panj sferiénosti, ne moze nastati troSenjem u
vodenom transportu. Ona moze biti produkt
proizvodnoga procesa pripreme i reduciranja
jezgre prilikom izrade artefakata. Inace poli-
gonalnost nalaza moze biti slu¢ajan produkt
fragmentiranja roZnjaka nakon odvajanja od
domadinske stijene, kao i posljedica pucanja
uslijed temperaturnih razlika ili djelovanjem soli
u pukotinama nodula. Bridovi podmorskih nala-
za, kako okorinski, tako i jezgreni dio roZnjaka,
nisu nimalo ili su vrlo slabo zaobljeni, Stovise,
mjestimice su joS uvijek relativno ostri. To znaci
da kamen artefakata nije znacajno abradiran
radom valova nakon Sto je odloZen ili odbacen,
preplavljen morem i prekriven morskim sedi-
mentom.

Zalo na obali Resnika sastoji se od krsja vap-
nenca i lapora s malim udjelom fragmenata
roZnjaka.” Slaba zaobljenost rubova i neznatna
sferiénost fragmenata krsja na Zalu ukazuje na
izvjestan abrazivni ucinak valova na resnickoj
obali. To potkrepljuje pretpostavku da pred-
metni artefakti nisu naplavljeni na nalaziste iz
neke primarne pozicije znacdajno udaljene od
aktualne, nego su nadeni otprilike na mjestu ili
nedaleko od mjesta na kojem ih je mustjerski
lovac odlozio. Naime, da su artefakti prosli dulji
transportni put po morskome dnu do recent-
noga polozaja ili da su ih valovi dulje i snaznije
valjali u mjestu, to bi se ocitovalo u poviSenom
stupnju zaobljenosti rubova nalaza kao i u
sferi€nosti.

U neposrednoj blizini nalazista u Resniku
danas nema vidljivih izdanaka roznjaka, od-
nosno izvora sirovine koji bi bio bitan faktor za
izbor upravo ovoga poloZaja za stanisSte, proiz-
vodnju ili drugu ekonomsku svrhu paleoliticke
populacije. Unato¢ nepostojanju kvalitetnoga
roznjaka u najuZzem krugu nalaza u resni¢ckom
kraju, kako podmorskih, tako i kopnenih (do
sada bez jednoznacnoga srediSnjeg nalazista
u polju kod Karanusi¢a), i s obzirom na obilje
izdanaka roZnjaka u splitsko-trogirskom kra-
ju, mogude je utvrditi da izvor sirovine pripada
tipu sveprisutnoga materijala?° i ve¢ kao takav

19 Zalo &ini vapnenacko krije s malim udjelom roznjackoga krija. Treba
razlikovati uglasto do poluuglasto krs$je svjeze svijetlosive boje, vjero-
jatno porijeklom iz nekoga lokalnog ili regionalnoga kamenoloma koje
je u novije vrijeme nasuto za turisticke potrebe, od primarnoga polu-
zaobljenog krsja, ¢esto tamnosivo do crno patiniranoga, zamuljenoga i
nerijetko obrasloga morskom florom.

Prema H. Flossu (1994) izvori liticke sirovine u paleolitiku koji leze
neposredno uz staniste u radiusu od 1 km nazivaju se sveprisutnim ma-
terijalom (Allerweltsmaterial, slobodan prijevod s njemackog Z. Perhoc).
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mud of a relatively calm seabed (Alfirevi¢ 1980).

The polygonality of the artifact, which could
theoretically be interpreted as an increased de-
gree of sphericity, cannot occur by wear in water
transport. It can be the product of the production
process of preparing and reducing the core when
making artifacts. Otherwise, the polygonality of
the findings can be a random product of chert
fragmentation after separation from the host ro-
ck, as well as the result of cracking due to tem-
perature differences or the action of salt in the
cracks of the nodules. The edges of the subma-
rine finds, both the crustal and the core part of
the chert, are not at all or very weakly rounded,
moreover, in some places they are still relatively
sharp. This means that the artifact stone is not
significantly abraded by the action of the waves
after it has been deposited or discarded, flooded
by the sea, and covered with sea sediment.

The shoreline on the bank of the Resnik consists
of limestone and marl karst with a small proportion
of chert fragments.” The weak roundness of the
edges and the slight sphericity of the fragments of
the karst on the shore indicate a certain abrasive
effect of the waves on the shore of Resnik. This
supports the assumption that the artifacts in que-
stion were not flooded to the site from some pri-
mary position significantly distant from the actual
one, but were found approximately at or not far
from the place where the Mousterian hunter de-
posited them. That is, if the artifacts had travelled
a longer transport route along the seabed to the-
ir recent position, or if the waves had rolled them
longer and harder in place, this would have been
manifested in an increased degree of rounding of
the edges of finds as well as in sphericity.

In the immediate vicinity of the site in Resnik,
there are no visible chert outcrops today, i.e. sour-
ces of raw materials that would be an important
factor for the choice of this position for habitat,
production or other economic purpose of the Pa-
leolithic humans. Despite the lack of quality chert
in the narrowest circle of finds in the Resnik area,
both submarine and terrestrial (so far without an
unambiguous central site in the field near Karanu-
Si¢), and given the abundance of chert outcrops
in the Split-Trogir area, it is possible to determine
that the source of raw material belong to the type

19 The shore is limestone debries with a small proportion of chert karst. A
distinction should be made between angular to subangular karsts of fresh
light gray color, probably originating from a local or regional quarry that
has recently been filled for tourist purposes, from primary semi-rounded
karst, often dark gray to black patinated, muddy and often overgrown with
marine flora.
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predstavlja neizravan ¢inilac izbora stanista.
Bez obzira na poloZaj srediSnjega staniSnog
logora ili viSe manjih i kratkotrajnih stanista,
roznjak je mogao biti prikupljen u krugu dnev-
noga nabavljackog radijusa u splitsko-trogir-
skome kraju koji je time predstavljao stanisno i
logisti¢ko podrucje. Buduci da u litickom skupu
nalaza, pored lokalnoga roZnjaka, nije uocen
egzotican material (tek nekoliko artefakata od
radiolarita u Mujinoj pecini),?' ciljna nabava si-
rovine i, u tu svrhu formirane, operativne grupe
izvan je diskusije.

Tehnoloski i tipoloSki kontekst

artefakata iz Kastel Stafilié — Resnika

Rezultati tehnoloske i tipoloSke analize sku-
pa litickih nalaza iz zbirke potvrdili su rezultate
iz mreziSta (Karavani¢, Barbir 2020). Za izradu
odbojaka koriStene su jezgre za odbojke koje
su, po zastupljenosti, druga tehnolosSka kate-
gorija, gledajué¢i zajedno mreziSte (Karava-
ni¢, Barbir 2020) i zbirku (tab. 2). U mrezistu
su pronadene i centripetalne jezgre, tipi¢ne za
srednji paleolitik (Karavani¢, Barbir 2020). Ovaj
tip jezgara pronaden je na drugim srednjopa-
leolitickim lokalitetima na otvorenome poput
KaranusSi¢a u Kastelanskom zaledu (Karavanic¢
et al. 2016), sjevernodalmatinskim lokalitetima
(Vujevi¢ et al. 2017), ali i u Spiljskim lokaliteti-
ma, primjerice Mujinoj pecini (Karavani¢ et al.
2008) u Dalmaciji, zatim Crvenoj stijeni (Miha-
ilovié, Whallon 2017) i Bio¢e (Dogandzi¢, Duri-
Ci¢ 2017) u Crnoj Gori. Najzastupljenija tehno-
loSka kategorija u Resniku su odbojci (tab. 2)
(Karavani¢, Barbir 2020). Sli¢na situacija je i na
drugim srednjopaleolitickim lokalitetima poput
KaranusSi¢a (Karavanic¢ et al. 2016) i sjeverno-
dalmatinskim lokalitetima (Vujevi¢ et al. 2017).
Prosjecna veli¢ina odbojaka (tab. 7) u Resniku
varira, pa je vidljivo kako liti¢ki nalazi iz zbirke
imaju vise prosjec¢ne vrijednosti, $to je mogu-
¢e povezati s ciljanim prikupljanjem artefakata.
Male dimenzije oruda i jezgara jedna je od ka-
rakteristika srednjopaleoliti¢kih liti¢kih skupo-
va na isto¢nome Jadranu (Vujevi¢ et al. 2017).
Prosje¢ne duzine odbojaka sa sjevernodalma-
tinskih srednjopaleoliti¢kih lokaliteta na otvo-
renome variraju izmedu 3,29 i 4,09 mm (Vuje-
vi¢ et al. 2017). Sliéne karakteristike vidljive su
i na drugim mustjerskim lokalitetima poput Cr-
vene stijene i Bio¢a (Dogandzi¢, Duric¢i¢ 2017)

21 Z.Perho&, preliminarni pregled 2020b.
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of ubiquitous material?® and already as such repre-
sents an indirect factor in habitat selection. Regar-
dless of the location of the central habitat camp or
several smaller and short-term habitats, the chert
could be collected within the daily supply radius in
the Split-Trogir area, which thus represented the
habitat and logistics area. Since no exotic material
was observed in the lithic assemblage, in addition
to the local chert (only a few radiolarite artifacts in
the cave of Mujina pedina),?' the targeted procu-
rement of raw materials and, for that purpose, the
operational group formed is out of the discussion.

Technological and typological context of

artefacts from Kastel Stafili¢ — Resnik

The results of the technological and typological
analysis of the lithic assemblages from the
collection confirmed the results from the grid
(Karavani¢, Barbir 2020). Flake cores were used for
the production of flakes, which are, by presence,
the second technological category, looking at
material from the grid (Karavani¢, Barbir 2020) and
the collection (Tab. 2) together. Centripetal cores
were also found in the grid, which are typical for
the Middle Palaeolithic (Karavani¢, Barbir 2020).
This type of core was found in other open-air
Middle Paleolithic sites such as Karanusiéi in the
Kastela hinterland (Karavanic¢ et al. 2016), northern
Dalmatian sites (Vujevi¢ et al. 2017), and also
cave sites, such as Mujina Pecina (Karavanic¢ et al.
2008) in Dalmatia, then Crvena stijena (Mihailovic,
Whallon 2017) and BioCe (Dogandzi¢, Burici¢ 2017)
in Montenegro. The most common technological
category in Resnik are flakes (Tab. 2 ) (Karavanid,
Barbir 2020). The situation is similar in other Middle
Paleolithic sites such as Karanusici (Karavanic et al.
2016) and northern Dalmatian sites (Vujevi¢ et al.
2017). The average size of flakes (Tab. 7) in Resnik
varies, so it is evident that the lithic finds from the
collection have higher average values, which can be
related to the selective gathering of artifacts. The
small dimensions of the tools and cores are one of
the characteristics of the Middle Paleolithic lithic
assemblages in the eastern Adriatic (Vujevi¢ et al.
2017). The average lengths of flakes from northern
Dalmatian Middle Paleolithic open-air sites vary
between 3.29 and 4.09 mm (Vujevi¢ et al. 2017).
Similar characteristics are visible in other Mousterian

20 According to H. Floss (1994) the sources of lithic raw materials in the
Paleolithic that lie next to the habitat within a radius of 1 km are the ubiqg-
uitous material (Allerweltsmaterial, free translation from the German by Z.
Perhog).

21 Z.Perhog, preliminary review 2020b.
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ODBOJAK | FLAKE
Resnik duzina/ Sirina / debljina /
length (mm) width (mm) thickness (mm)
zbirka I.S. [ collection I.S. 49,44 33,58 16,20
mreziste [ grid 39,68 31,77 12,81

Tab. 7 — Prosje¢ne metricke vrijednosti za artefakte (obradene i neobradene) iz Resnika (izradila: A. Barbir,

2021.)

Tab. 7 — Average metric values for Resnik artifacts (retouched and unretouched) (made by: A. Barbir, 2021)

u Crnoj gori i Asprochalico u sjeverozapadnoj
Grckoj (Papagianni 2000).

Oruda iz sustavnih istrazivanja u Resniku
u ukupnom su broju artefakata zastupljena s
45,87 % (Karavanic¢, Barbir 2020), dok je njiho-
va zastupljenost u zbirci veéa te iznosi 62,5 %,
Sto je moZda rezultat selektivnoga prikupljanja.
Generalno gledajudi, u velikoj vecini rije¢ je o
strugalima (tab. 3). Strugala su naj¢esc¢e oru-
de i na drugim srednjopaleolitickim lokaliteti-
ma poput Mujine pecine (Karavanic et al. 2008;
Sprem et al. 2020), sjevernodalmatinskim loka-
litetimaa na otvorenom (Vujevic¢ et al. 2017) te
lokalitetimaa u Siroj regiji poput Crvene stijene
(Mihailovi¢, Whallon 2017) i Bio¢a (Dogandzi¢,
Purici¢ 2017).

S druge strane, udubci i nazupci rjede su za-
stupljeni u Resniku, posebno u odnosu na pret-
hodno spomenute lokalitete. Tip musterijena
odreden je na osnovi znacajki tipoloskih kate-
gorija te se moZe primijeniti na nalaze iz zbirke
kao i na one iz mrezisSta. Udio strugala u oru-
du iz zbirke je 100 %, dok u mrezistu njihova
zastupljenost opada (62,22 %). U oba slucaja
zastupljenost strugala prelazi 50 do 80 % stru-
gala koji ¢ine glavnu karakteristiku Sarentije-
na, tipu musterijena s najviSom zastupljenosti
strugala (Bordes 1961).

U ukupnome broju strugala, udio poprecnih
strugala u mrezistu iznosi 21,43 %, dok je u
zbirci zastupljeno 17,5 % ovih strugala. Prem-
da nisu zabiljezeni u zbirci, udio udubaka, na-
zubaka, grebala i komadiéa s obradom raste u
skupu nalaza iz mrezista (tab. 3), u odnosu na
rezultate prvotne analize (usporedi Karavanic,
Barbir 2020: 7, tab. 5). Valja naglasiti kako je
dio udubaka vjerojatno nastao prirodnim pro-
cesima, no analizu bitno otezava visoka ispoli-
ranost rubova ovih oruda. Generalno gledajudi,
skup nalaza iz Resnika okarakteriziran je niskim
udjelom udubaka, nazubaka i drugih oruda, od-
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sites such as Crvena stijena and Bio¢a (Dogandzic,
Durigi¢ 2017) in Montenegro and Asprochalico in
northwestern Greece (Papagianni 2000).

Tools from systematic research in Resnik are
represented by 45.87% in the total number of ar-
tifacts (Karavani¢, Barbir 2020), while their repre-
sentation in the collection is higher, amounting to
62.5%, which may be the result to selective gathe-
ring of artifacts. Generally speaking, the vast majo-
rity are sidecrapers (Tab 3). Sidescrapers are also
the most common tools in other Middle Paleolithic
sites such as Mujina Pecina (Karavanic¢ et al. 2008;
Sprem et al. 2020), northern Dalmatian open-air
sites (Vujevi¢ et al. 2017), and sites in the wider
region such as Crvena stijena (Mihailovi¢, Whallon
2017) and BiocCe (Dogandzi¢, burici¢ 2017).

On the other hand, notches and denticulates are
less common in Resnik, especially in relation to the
previously mentioned sites. Type of Mousterian
culture is determined based on the characteristics
of the typological categories and can be applied to
findings from the collection as well as to those from
the grid. The presence of sidescrapers in the total
amount of tools from the collection is 100%, whi-
le in the grid their number declining (62.22%). In
both cases, the presence of sidescrapers exceeds
50 to 80% which is the main characteristic of Cha-
rentian, the type of Mousterian with the highest re-
presentation of sidescrapers (Bordes 1961).

In the total number of sidescrapers, the share of
transverse sidescrapers in the grid is 21.43%, whi-
le 17.5% of these sidescrapers are represented in
the collection. Although not recorded in collection,
the share of notches, denticulates, endscrapers
and retouched pieces increases in the assembla-
ge (Tab. 3), compared to the results of the original
analysis (compare Karavani¢, Barbir 2020: 7, Tab.
5). It should be emphasized that part of the notches
was probably formed by natural processes, but the
analysis is significantly hampered by the highly
polished tools edges. In general, lithic assembla-
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sutnoS¢éu levaloaskog proizvodnog postupka
te visokim udjelom strugala, Sto upucuje na
Sarentijensku komponentu. Manji broj nalaza
(gornjopaleoliticke jezgre i sjec¢iva) upucuju na
prisutnost ljudi na prostoru Resnika i u gornjem
paleolitiku (Karavanié¢, Barbir 2020).

ZAKLJUCAK

Kastel Stafili¢ - Resnik podvodni je paleo-
liticki lokalitet na kojem su pronadeni kameni
artefakti koji tipolosSki odgovaraju mustjerskoj
kulturi srednjega paleolitika u Europi. Nala-
zi su pronadeni u holocenskom podmorskom
sedimentu Sto uvelike onemogucuje datiranje.
Koristeci tefru kao terminus post quem, nalazi
se mogu smjestiti u razdoblje izmedu 90.000 i
40.000 cal BP, odnosno u vrijeme mustjerske
kulture u srednjem paleolitiku Europe (Razum
et al. 2017; Karavani¢, Barbir 2020). Analizama
se pokus$alo odgovoriti na pitanja koja je sirovi-
na bila koriStena za izradu artefakata i gdje je
prikupljana, koje je izvorno mjesto lokaliteta te
koji je tip staniSta, odnosno kako je transforma-
cija prostora Kastelanskog zaljeva utjecala na
zivot paleoliti¢kih zajednica na tom prostoru.

Prema znacCajkama analiziranih nalaza, teren-
skim istraZivanjima i temeljem geoloskih podata-
ka (Marjanac 1987), moguce je zakljuditi kako su
resnicki artefakti nadeni otprilike na mjestu gdje
su ih mustjerski lovci skupljadi odlozili u kaste-
lanskoj paleoravnici ili su, nakon podizanja razi-
ne mora, djelovanjem morskih valova pretaloZeni
nedaleko od mjesta odlaganja. Pored mustjer-
skih artefakata koji sugeriraju razdoblje boravka
u srednji paleolitik, nekolicina sjeciva i gornjopa-
leolitickih jezgara (pronadeni u mrezistu) indicira
boravak ljudi na podrucju Kastelanskoga zaljeva,
odnosno doline, i kroz gornji paleolitik. S obzirom
na koncentraciju nalaza, medu kojima pored oru-
da ima i obradbenoga otpada, nalaziste je vjero-
jatno bilo mjesto gdje se povremeno proizvodilo
ili barem popravljalo i doradivalo orude.

Podrobniji odgovor na pitanje izbora stanista
vjerojatno treba traziti u kombinaciji sveprisutnih
izvora roznjaka u splitsko-trogirskom kraju i
geomorfoloskih znacajki Kastelanskog zaljeva.
Pored rijetkih rozZnjaka rudistnih vapnenaca i
fliSnih roZnjaka koji nisu pogodni za proizvodnju
oruda, mustjerski lovci skupljac¢i preferirali su
foraminiferske roznjake koji su vrlo pogodni
za izradu oruda, a Ciji su izdanci Cesti, lako
dostupni i vec¢ih dimenzija. Sirovina je mogla
biti skupljana na brojnim lokalnim izdancima u
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ge from Resnik is characterized by a low share of
notches, denticulates, and other tools, the absence
of Levallois technique, and a high share of sidescra-
pers, which indicates the Charentian component. A
small number of finds (Upper Paleolithic cores and
blades) indicate human presence in the Resnik area
in the Upper Paleolithic (Karavani¢, Barbir 2020).

CONCLUSION

Kastel Stafili¢ — Resnik is an underwater Pale-
olithic site typologically dated to the Mousterian
culture of the Middle Paleolithic in Europe. The
artifacts were found in Holocene sediment which
greatly precludes dating. Using tephra as a ter-
minus post quem, the finds can be dated in the
period between 90,000 and 40,000 cal BP, i.e.
during the Mousterian culture in the Middle Pa-
leolithic of Europe (Razum et al. 2017; Karavanic,
Barbir 2020). Attempts were made to answer the
questions of which raw material was used to make
the artifacts and where it was collected, what was
the original location of the site, and what type of
habitat, or how the transformation of the Kastela
Bay affected the life of Paleolithic communities in
that area.

According to the characteristics of the analyzed
findings, field research, and geological data
(Marjanac 1987), itis possible to conclude that the
artifacts from Resnik were found approximately at
the place where the Mousterian hunter-gatherers
deposited them in the Kastela paleo-plain or are,
after sea level rise, precipitated by sea waves
not far from the disposal site. In addition to
the Mousterian artifacts that suggest a period
of habitation in the Middle Paleolithic, several
blades and Upper Paleolithic cores (found in the
grid) indicate some human visits of the KasStela
Bay (valley) through the Upper Paleolithic. Given
the concentration of finds, among which, beside
tools, there are also waste products, the site was
probably a place where tools were occasionally
produced or at least repaired.

A more detailed answer to the question of ha-
bitat selection should probably be sought in the
combination of a ubiquitous source of cherts in
the Split-Trogir region and the geomorphological
features of the Kastela Bay. In addition to rare ru-
dist limestone cherts and flysch cherts that are
not suitable for tool production, Mousterian hun-
ter-gatheres preferred foraminiferal cherts with
good flaking characteristic, and with frequent,
accessible, and large in size outcrops. Raw mate-
rial could be collected at numerous local outcrops
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splitsko-trogirskom kraju na udaljenosti od 4
do 7 km zraéne linije od lokaliteta, poput Ciova
i Segeta Donjeg. Zaljev je u kasnom pleistocenu
bio dolina u ¢ijoj su blizini bili potoci iz obliZznjih
planina Kozjaka, Mosora i brda Vilaje, Ciova i
Marjana. Opravdano je pretpostaviti da je blizina
vode privlacila divlja¢, kao i paleoliticke lovce.

Srednjopaleoliticko nalaziSte potvrdeno
je mustjerskim nalazima u sjevernome dijelu
zaljeva, blizu obale. No, treba uzeti u obzir
da se moglo raditi o litickim nalazima s viSe
(kratkotrajnih) staniSta u Kastelanskom zaljevu.
Iz tog razloga potrebno je utvrditi granice
ovoga lokaliteta, za $to je potrebno nastaviti
rekognosciranje i istrazivanje na viSe lokacija u
zaljevu. Na taj nacin bi se stvorili preduvjeti za
promisljanje o mogucoj komunikaciji populacija
iz kastelanske doline, prema (danas) otocima
Bradu, Solti i Drveniku Velom.

Kao prvi sustavno istrazeni podvodni
paleolitickilokalitet uHrvatskojijedanodrijetkih
u svijetu, Resnik je pokazao vaznost i potrebu
istraZivanja paleolitickih podvodnih lokaliteta.
S napretkom metodologije istrazivanja
podvodnih lokaliteta bit ¢e moguée dobiti sve
preciznije podatke. Jadransko podrucéje veliki
je potencijal za takva istrazivanja, bududi da je
znacajan dio nekadasnjega kopna potopljen, a s
njim i lokaliteti iz raznih prapovijesnih razdoblja.
Podvodna istrazivanja takvih lokaliteta uvelike

bi obogatila arheoloSku sliku jadranskoga
prostora.
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in the Split-Trogir region at a distance of 4 to 7 km
air distance from the site, such as Ciovo and Se-
get Donji. In the late Pleistocene, the bay was a
valley near which there were streams from the ne-
arby mountains of Kozjak, Mosor, and the hills of
Vilaja, Ciovo, and Marjan. It can be assumed that
the proximity of the water attracted game, as well
as Paleolithic hunters.

The Middle Paleolithic site was confirmed by
Mousterian finds in the northern part of the bay,
near the coast. However, it should be taken into
account that lithic artifacts could originate from
several (shot-term) habitation sites in KasStela Bay.
For this reason, it is necessary to determine the
boundaries of this site, for which it is necessary to
continue survey and research at several locations
in the bay. This would create conditions for reflec-
tion on the possible communication of the popula-
tions from the Kastela valley, towards (todays) the
islands of Bra¢, Solta and Drvenik Veli.

As the first systematically investigated un-
derwater Paleolithic site in Croatia and one of the
few in the world, Resnik showed the importance
and need for research of Paleolithic underwater
sites. With the progress of the methodology of
research of underwater sites, it will be possible to
obtain more and more precise data. The Adriatic
area has great potential for such research, as a
significant part of the former mainland has been
submerged, together with sites from various pre-
historic periods. Underwater research of such si-
tes would greatly enrich the archaeological pictu-
re of the eastern Adriatic coast.
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T.1— Oruda s lokaliteta Kastel Stafili¢ — Resnik (mreZiste): 1 puznik; 2 jednostrano izboéeno strugalo; 3 dvostruko
ravno — izboc¢eno strugalo; 4 poprecno izboceno strugalo; 5 jednostrano izboceno strugalo; 6 poprecno izboc¢eno stru-
galo; 7 dvostruko ravno strugalo; 8 dvostruko izbo¢eno strugalo (crtez: M. Roncevi¢, 2015.)

PI. 1 — Tools from Kastel Stafili¢ — Resnik (grid): 1 limace; 2 simple convex sidescraper; 3 double straight-convex sides-
craper; 4 convex transversal sidescraper; 5 simple convex sidescraper; 6 convex transversal sidescraper; 7 double straight
sidescraper; 8 double convex sidescraper (drawing by: M. Roncevi¢, 2015)
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T. 2 — Oruda s lokaliteta Kastel Stafili¢ — Resnik (zbirka I. Svilan): 1 primiéno izbo&eno strugalo; 2 jednostrano izbo&eno
strugalo; 3 dvostruko izbo¢eno — udubljeno strugalo; 4 jednostrano izbo¢eno strugalo; 5 dvostruko ravno strugalo;

6 jednostrano izboc¢eno strugalo; 7 dvostruko ravno — izboceno strugalo; 8 jednostrano ravno strugalo (crtez: M.
Roncevi¢, 2015.)

Pl. 2 — Tools from site of Kastel Stafili¢ — Resnik (1. Svilan collection): 1 convergent convex sidescraper; 2 simple convex
sidescraper; 3 double convex-concave sidescraper; 4 simple convex sidescraper; 5 double straight sidescraper; 6 simple
convex sidescraper; 7 double straight - convex sidescraper; 8 simple straight sidescraper (drawing by: M. Roncevi¢, 2015)
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