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LEZISTA ROZNJAKA U ISTRI, HRVATSKA
IZVORI KAMENE SIROVINE PRAPOVIJESNIH
ZAJEDNICA NA POLUOTOKU

CHERT DEPOSITS IN ISTRIA, CROATIA

RAW MATERIAL SOURCES FOR PREHISTORIC
COMMUNITIES ON THE PENINSULA

Izvorni znanstveni rad / prapovijesna arheologija

Original scientific paper [ Prehistoric archaeology

UDK UDC 903:552.553(497.5-3 Istra)
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KATARINA SPREM
HR-52100 Pula
katarina.sprem7@gmail.com

Istarski poluotok bogat je mineralnim sirovinama, ponajprije karbonatnim i silicijskim sedimentnim
stijenama koje su na ovom podrucju neraskidivo povezane procesom koji se naziva silicifikacija. Sili-
cijske sedimentne stijene (roznjaci) zbog svoje su tvrdoce i Skoljkastog loma vrlo pogodne za izradu
oruda lomljenjem ili cijepanjem, stoga je znanje o leZiStima ove vrste stijena bilo vrlo vazno za pra-
povijesne zajednice u Istri. U ovom radu iznijet ¢emo osnovne podatke o primarnim i sekundarnim
lezistima roZnjaka na podrucju hrvatskog dijela Istarskog poluotoka, vizualne i mehanic¢ke karakte-
ristike sakupljenih uzoraka, kao i mikropetrografske karakteristike odredene pomocu binokularnog
polarizacijskog mikroskopa. Iznijet ¢emo podatke o geoloskoj starosti stijene domacina u kojima su
zabiljeZeni roznjaci. Spomenut ¢emo terminolosku problematiku u arheoloskoj literaturi te postaviti
pitanje istrazivanja provenijencije istarskog roZnjaka, odnosno moguénost raspoznavanja sirovine
s razlicitih lezZiSta na poluotoku. Spomenut ¢emo i arheoloska nalazista na kojima je zabiljezena pri-
sutnost istarske sirovine. Na nekim leziStima roZznjaka pronadene su i izradevine, odnosno jezgre
koje su sluzile za proizvodnju odbojaka ili sjeCiva, a koje su takoder dokumentirane.

Kljuéne rijeci: Istra, Hrvatska, roznjak, kremen, leziSta, mikropetrografska analiza, prikladnost za
lomljenje

doi.org/10.33254/piaz.40.1.1 3
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The Istrian Peninsula is rich in mineral resources, primarily carbonate and siliceous sedimentary rocks,
which are inextricably linked by a process called silicification. Due to their hardness and conchoidal
fracture, siliceous sedimentary rocks (cherts) are very suitable for knapping tools, therefore the knowl-
edge about the location of chert deposits was very important for prehistoric communities in Istria. In
this paper, we will present basic data on primary and secondary chert deposits in the Croatian part of
the Istrian Peninsula, visual and mechanical characteristics of the collected samples, as well as micro-
petrographic characteristics determined using a binocular polarizing microscope. We will present data
on the geological age of the host rock in which cherts were recorded. We will mention the terminologi-
cal issues in the archaeological literature and raise the issue of research into the provenance of Istrian
chert, that is, the possibility of identifying the raw material from different deposits on the Peninsula. We
will also mention the archaeological sites where the presence of Istrian raw materials was recorded. Ar-
tifacts and cores used to knap flakes and blades were also found and recorded on some of the surveyed

chert deposits.

Key words: Istria, Croatia, chert, flint, deposits, micropetrographic analysis, knapping suitability

uvoD

Roznjak je sitnozrnati silicijski sediment koji
moze biti anorganskog, biokemijskog, biogenog,
vulkanskog ili hidrotermalnog porijekla, a pre-
teZno je sastavljen od silicijskih oksida, SiO,, u
obliku mikrokvarca, megakvarca i kalcedonskog
kvarca ili kremena (Tucker 2008: 212). Rijec¢ je
o gustim stijenama iverastog do Skoljkastog lo-
ma te razli¢itih boja: bijele, sive, zelene, plave,
ruzi¢aste, crvene, Zute i slicno (Pettijohn 1975:
394; Tisljar 1994: 280). Mogu nastati procesom
akumulacije biogeno ili anorganski izlu¢enih si-
licijskih minerala ili procesom silicifikacije iz ve¢
postojecih taloga ili sedimentnih stijena, na pri-
mjer vapnenaca, dolomita te tufova. Neki od or-
ganizama koji su gradeni od opalnih skeleta te
tako sudjeluju u procesu stvaranja silicijskih se-
dimenata su dijatomeje, radiolarije, spikule spu-
zvi kremenjasica te silikoflagelati (Tisljar 1994:
278). Njih Cesto kao takozvane ‘duhove’ moze-
mo vidjeti u petrografskim izbruscima.

RoZnjaci mogu biti slojeviti i nodularni (Tisljar
1994: 280). Nodularni roznjaci se pojavljuju kao
kuglaste do nepravilne nodule koncentrirane duz
odredenih slojnih ploha unutar stijena domacina.
Njihovim spajanjem ¢esto dobijemo kontinuira-
ne slojeve sliéne slojevitim roznjacima (Tucker
2008: 218). Roznjacke nodule vecinom nastaju
procesima silicifikacije, odnosno zamjenom dru-
gih minerala opalom, kalcedonom ili kriptokrista-
lastim kvarcem, dok postanak slojevitih roZnjaka

INTRODUCTION

Chert is the name for a fine-grained siliceous
sediment of inorganic, biochemical, biogenic, vol-
canic or hydrothermal origin mainly composed of
silicon oxides, SiO,, in the form of microquartz,
megaquartz and chalcedony quartz / flint (Tucker
2008: 212). These are dense rocks with a splin-
tery to conchoidal fracture and various colors:
white, gray, green, blue, pink, red, yellow, etc.
(Pettijohn 1975: 394; Tisljar 1994: 280). They can
be formed by the accumulation of biogenically or
inorganically secreted silica minerals or by silicifi-
cation processes from pre-existing sediments or
sedimentary rocks such as limestones, dolomites,
tuffs etc. Some of the organisms that participate
in the creation of siliceous sediments with their
opal skeletons are diatoms, radiolaria, spicules
of siliceous sponges and silicoflagellates (TiSljar
1994: 278), which are often seen as ghosts in pe-
trographic samples.

Chert can be found in bedded and nodular
form (TiSljar 1994: 280). Nodular cherts are
spherical to irregular nodules, concentrated
along certain strata within the host rocks, so
they often create almost continuous layers sim-
ilar to bedded cherts (Tucker 2008: 218). Chert
nodules mostly form within a host rock by the
process of silicification, i.e., by replacing other
minerals with opal, chalcedony, or cryptocrys-
talline quartz, while the formation of bedded
chert is still not sufficiently understood (Tisljar
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jos uvijek nije objasSnjen (Tisljar 1994: 281). Oni
se haj¢esce pojavljuju unutar tamnosivih do crnih
Sejlova ili sitnozrnastih pjeS¢enjaka u obliku pa-
keta razlicitih boja debelih viSe desetaka metara
i sastavljenih od tankoslojevitih roznjackih nasla-
da. Najcesce je rije¢ o rozZnjacima dijagenetskog
porijekla, radiolarijskim roZnjacima te roZnjacima
hidrotermalnog ili nekog drugadijeg postanka.
Primjer slojevitih roZnjaka imamo u ofiolitnom
kompleksu koji se prostire od Banovine preko Bo-
snhe do Makedonije (Tisljar 2004: 218-219). Ro-
Znjaci se takoder mogu pojaviti u obliku Zzila koje
presijecaju viSe slojeva vapnenaca (Tisljar 2004:
220-221). Zbog svoje otpornosti na fizikalne i ke-
mijske uvjete troSenja, nodule roZnjaka ¢esto su
vidljivo istaknute iz sloja domacina (sl. 1-2) ili se
zbog trosenja stijene domacdina nakupljaju kao
valutice na dnu izdanaka, padina, hridina, u bu-
jiénim, poto¢nim i rije¢nim nanosima, na morskim
obalama ili plazama (sl. 1, 3) (Tisljar 2004: 220).
U takvim sluc¢ajevima rije€ je o sekundarnim lezi-
Stima rozZnjaka.

Istarski poluotok, o kojem ¢e u ovom radu biti
rijeci, dijele tri drzave: Slovenija, Italija i Hrvat-
ska. Najmanji dio koji obuhvaéa sjevernu stra-
nu Miljskoga poluotoka pripada Republici Italiji.
Slovensko primorje s Koparskim zaljevom i di-
jelom Piranskoga zaljeva do usca rijeke Drago-
nje dio je Republike Slovenije, dok najvedi dio

1994: 281). They most often appear within dark
gray to black shales or fine-grained sandstones
in the form of packages of different colors sev-
eral tens of meters thick and composed of thinly
layered chert deposits. Most often, we are talk-
ing about cherts of diagenetic origin, radiolar-
ian cherts, and cherts of hydrothermal or other
origin. An example of bedded cherts can be
found in the ophiolite complex that stretches
from Banovina through Bosnia to Macedonia
(TiSljar 2004: 218-219). Chert can also appear
in the form of veins that cross several layers of
limestone (TiSljar 2004: 220-221). Due to their
resistance to physical and chemical weathering
conditions, chert nodules are often highlighted
from the host rock (Figs. 1-2) or due to weath-
ering of the host rock, they accumulate as peb-
bles at the bottom of outcrops, slopes, cliffs, or
else in torrential, stream and river sediments, on
seashores or beaches (Figs. 1-3; Tisljar 2004:
220). These sites are considered as secondary
deposits.

The Istrian Peninsula, which will be discussed in
this paper, is shared by three countries: Slovenia,
Italy, and Croatia. The smallest part that covers
the northern side of the Milj Peninsula belongs to
the Republic of Italy. The Slovenian coast with the
Bay of Kopar and part of the Piran Bay up to the
mouth of the Dragonja River is part of the Republic

Sl. 1 Shema geolo$kog konteksta primarnog i sekundar-
nog lezista roZnjaka: 1 primarno leziste; 2 sekundarna
leZista: a — alterites, b — koluvijalni nanos, ¢ — aluvijalni
nanos (prema: Caux, Bordes 2016: 12, Fig. 6; Sprem
2022: 31, sl. 2)

Fig. 1 Geological context of primary and secondary chert
deposits: 1 primary deposit; 2 secondary deposits: a —
alterites, b — colluvial deposits, ¢ — alluvial deposits (after:
Caux, Bordes 2016: 12, Fig. 6; Sprem 2022: 31, Fig. 2)

Sl. 2 Primjer primarnog lezi$ta roZnjaka. RoZnjacke
nodule u dolomitima na Zlatnom rtu kod Rovinja (prema:
Tisljar 2004: 220, sl. 9-7; Sprem 2022: 31, sl. 3)

Fig. 2 An example of a primary chert deposit. Chert nod-
ules in dolomites on Zlatni Cape near Rovinj (after: Tisljar
2004: 220, Figs. 9-7; Sprem 2022: 31, Fig. 3)
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pripada Republici Hrvatskoj. Veci dio pripada
Istarskoj Zupaniji, dok oko 310 km? administra-
tivno-teritorijalno pripada Primorsko-goran-
skoj Zupaniji (Miko et al. 2013: 3; Sprem 2022:
14). U ovom radu mi éemo se osvrnuti na lezista
roZnjaka na hrvatskom dijelu poluotoka koji di-
jele Istarska i Primorsko-goranska Zupanija.
Izneseni podaci o leziStima roznjaka, njiho-
vim geoloskim karakteristikama te karakte-
ristikama samih silicijskih stijena rezultat su
pregleda dostupne objavljene i neobjavljene
geoloSke i arheoloSke literature, terenskih
pregleda autorice rada te analize sakupljenog
referentnog materijala. Tijekom analize leZi-
Sta i prikupljenih uzoraka sirovine, djelomi¢no
smo se vodili radom S. Forenbahera (2003):
biljezili smo u kojem se obliku pojavljuje siro-
vina (nodula, valutica, slojevit; oblik nodule:
le¢asta, grudasta, plocasta, kuglasta, jajolika
itd.), vizualna svojstva materijala (boja materi-
jala odredena prema Munsell Rock Color Chart
2009) te kakve je sirovina kvalitete s obzirom
na lomljenje. Prikladnost materijala za lomlje-
nje odredena je eksperimentalnim lomljenjem
sakupljenih uzoraka koristeci tehniku tvrdog
Ccekiéa, prema karakteristikama same sirovi-
ne (raspucanost) te prema dostupnim poda-
cima u objavljenim ili neobjavljenim radovima.
Na temelju spomenutih mehanickih svojstava,
pokusali smo odrediti koliko je materijal prikla-
dan za izradu oruda lomljenjem: neprikladan
(1), dovoljno prikladan za jednostavne tehno-
loSke postupke (2), dobar za manje zahtjevne
tehnoloske postupke (3), vrlo dobar za vecinu
tehnoloskih postupaka (4) ili odli¢an, prikla-

Sl. 3 Primjer sekundarnog lezZista
roznjaka. Valutice roznjaka na plazi,
poluotok Vizula (snimio: R. MatijaSi¢;
Sprem 2022: 31, sl. 4)

Fig. 3 Example of a secondary chert de-
posit. Chert pebbles on the beach, Vizula
Peninsula (photo by: R. Matijasi¢; Sprem
2022: 31, Fig. 4)

of Slovenia, while the largest part belongs to the
Republic of Croatia. The greater part belongs to
the County of Istria, while about 310 km? adminis-
tratively and territorially belongs to the County of
Primorje-Gorski Kotar (Miko et al. 2013: 3; Sprem
2022: 14). In this paper, we will discuss the chert
deposits on the Croatian part of the Peninsula that
is divided between the counties of Istria and Pri-
morje-Gorski Kotar.

The data on the chert deposits presented in this
paper, as well as the characteristics of the siliceous
rocks themselves, are the result of a review of avail-
able published and unpublished geological and ar-
chaeological literature, field surveys by the author of
this paper, and the analysis of the collected reference
collection. When analyzing the deposit and the col-
lected raw materials, we were partly guided by the ex-
ample of S. Forenbaher (2003): we recorded the form
in which the raw material appeared (nodule, pebble,
bedded; nodule shape: lenticular, lumpy, tabular,
spherical, ovoid etc.), the visual properties of the ma-
terial (the color of the material determined according
to the Munsell Rock Color Chart 2009) and the quality
of the raw material in terms of knapping. The suitabil-
ity of the material for knapping is determined, apart
from the physical properties of the raw material, by
experimental knapping of the collected samples using
the hard hammer technique, and according to avail-
able data in published or unpublished works. Based on
the mentioned mechanical properties, we tried to de-
termine how suitable the material is for making arte-
facts by knapping: unsuitable (1), sufficiently suitable
for simple technological procedures (2), good for less
demanding technological procedures (3), very good
for most technological procedures (4) or excellent,
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dan za najzahtjevnije tehnologije (5) (prema:
Forenbaher 2003: 29; Sprem 2022: 33). Sa-
kupljeni uzorci su analizirani i mikropetrograf-
skom analizom te su petrografska svojstva ta-
koder iznesena. Rezultati analize prikazani su
u tab. 2. Primarna i sekundarna lezZista roznja-
ka, kao i karakteristike sakupljenih uzoraka bit
¢e navedeni od sjevera prema jugu hrvatskog
dijela Istarskoga poluotoka (karta 1).

suitable for the most demanding technologies (5) (af-
ter Forenbaher 2003: 29; Sprem 2022: 33). The col-
lected samples were analyzed by micropetrographic
analysis, and the petrographic properties of the sam-
ples are also presented. The results of the analysis are
shown in the Tab. 2. The primary and secondary chert
deposits, as well as the characteristics of the collect-
ed samples, will be listed from north to south of the
Croatian part of the Istrian Peninsula (Map 1).
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Karta 1 Primarna i sekundarna leZi$ta roZnjaka na hrvatskom dijelu Istarskog poluotoka (izradila: K. Sprem; Sprem

2022: 35, karta 4)

Map 1 Primary and secondary chert deposits in the Croatian part of the Istrian Peninsula (made by: K. Sprem; Sprem 2022:

35, Map 4)
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TERMINOLOGIJA

Kada piSemo o roZnjaku, vazno je spomenuti
terminolos$ku raspravu vezanu za silicijske se-
dimentne stijene koje su se u prapovijesnim i
povijesnim razdobljima koristile za izradu izra-
devina. U Hrvatskoj se koristi nekoliko termina:
roznjak, kremen, sileks (iz francuskog silex),
jaspis, opal, kalcedon i kvarcit (So8ié¢ Klindzié
2010: 91; Perho¢, Altherr 2011; Vukosavljevié,
Perho¢ 2020). Takoder donekle zbunjujuce,
engleski termini flint i chert u stranoj se litera-
turi ponekad koriste kao sinonimi (Brandl 2016:
146), a ponekad se termin flint koristi za kvali-
tetniju sirovinu, dok se chert koristi za onu ma-
nje kvalitetnu, u smislu mogucénosti lomljenja i
izrade kamenih izradevina (Luedtke 1992: 5-6;
Sosié Klindzié 2010: 91). U europskoj literaturi
engleski termin flint najéesée se koristi za sili-
cijske sedimentne stijene gornjokredne i paleo-
censke starosti koje moZemo pronaci u sjever-
noeuropskim krednim i vapnenackim naslaga-
ma (sjeverno od Alpa; od Francuske i Engleske
preko Skandinavije do Ukrajine) (Brandl 2014:
42). U ruskoj i poljskoj literaturi, kremenom
(flint) se smatraju silicijske sedimentne stijene
u obliku nodula, dok roZnjakom (chert) naziva-
ju slojevitu inacicu (vidi raspravu u Prfichystal
2010: 179). U hrvatskoj geoloskoj literaturi ter-
min kremen koristi se kao drugi naziv za mine-
ral kvarc, SiO, (Vrkljan et al. 2018). Kako objas-
njava Forenbaher, koriStenje termina kremen i
roZznjak u arheolos$koj literaturi viSe ovisi o ze-
mljopisnom podrucju na kojem se koriste, nego
o petrografskoj definiciji (Forenbaher 2003: 27;
Luedtke 1992: 5-6). U Europi se termin kremen
naj¢esce koristi za vrlo kvalitetnu silikatnu si-
rovinu, dok se roznjakom naziva sirovina loSe
kvalitete (Forenbaher 2003: 27). U geoloskoj
literaturi moZzemo pronaci i termin roznac (Ti-
Sljar 1994: 280; 2004: 217). Kroz ovaj rad mi
¢emo koristiti termin roznjak.

U geoloskoj literaturi moZzemo naici i na ter-
mine nodula i konkrecija. Nodule su definirane
kao kuglaste, elipsoidne, leéaste ili nepravilne
mineralne nakupine u stijeni nastale nakuplja-
njem mineralne tvari u Supljinama ili potiski-
vanjem jedne mineralne tvari drugom (silici-
fikacija) (Sprem 2022: 32). U prirodi su ¢este
roznjaCke, piritne i fosfatne nodule, a obic¢no
se nalaze koncentrirane duz odredenih slojnih
ploha, kao na primjer roznjacke nodule u uva-
li Polje na Premanturi (Tisljar 2004: 70, 220;
Tucker 2008: 218). S druge strane, konkrecije
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TERMINOLOGY

It is also important to mention the problem-
atic with the terminology for siliceous sedimen-
tary rocks that were used for making artefacts in
prehistoric and historical periods. In Croatia, the
terms roznjak, kremen, sileks (from the French
silex), and sometimes jaspis, opal, kalcedon and
kvarcit are used (So8ié Klindzié¢ 2010: 91; Perho¢,
Altherr 2011; Vukosavljevi¢, Perho¢ 2020). Also
somewhat confusingly, the English terms flint and
chert are sometimes used as synonyms in foreign
literature (Brandl 2016: 146), and sometimes the
term flint is used as a better-quality version of the
term chert, in the sense of the knapping possibili-
ties (Luedtke 1992: 5-6; Sosié Klindzi¢ 2010: 91).
However, the term flint is most often used in Eu-
ropean literature for siliceous sedimentary rocks
of Upper Cretaceous and Paleocene age found in
Northern European chalk and limestone depos-
its (north of the Alps; from France and England
through Scandinavia to Ukraine) (Brandl 2014:
42). On the other hand, in Russian and Polish lit-
erature the term kremen is used for siliceous sed-
imentary rocks in the form of nodules, while the
bedded variety is called roznjak (see discussion
in Pfichystal 2010: 179). In the Croatian geological
literature, the mineral quartz, SiO,, is also called
kremen (Vrkljan et al. 2018), which adds addition-
al confusion to the terminological issue. As stated
by Forenbaher, the difference between the terms
kremen (flint) and roZnjak (chert) in the archaeo-
logical literature is not defined petrographically,
but the choice depends mostly on the geographi-
cal area where the terms are used (Forenbaher
2003: 27; Luedtke 1992: 5-6). Thus, in Europe,
the term flint is most often used for very high-
quality silicate raw material, while chert is used
for low-quality raw material (Forenbaher 2003:
27). Some geologists in Croatia also use the term
roznac (TiSljar 1994: 280; 2004: 217). Throughout
this paper, we will use the term chert (roznjak).

The terms nodule and concretion are also men-
tioned in the geological literature. Nodules are
spherical, ellipsoidal, lenticular, or irregular min-
eral accumulations in the rock that were formed by
the accumulation of mineral matter in rock cavities
or by the displacement of one mineral matter by
another (for example, the process of silicification)
(Sprem 2022: 32). Chert, pyrite and phosphate
nodules are common in nature, and they are usu-
ally concentrated along certain strata, such as for
example the chert nodules in Polje Bay on Pre-
mantura (Tisljar 2004: 70, 220; Tucker 2008: 218).
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su mineralne akumulacije kuglastog, jajolikog
ili nepravilnog oblika nastale izluCivanjem ne-
ke mineralne tvari u talogu ili stijeni, u porama
ili oko neke jezgre, koja moze biti kalcitni skelet
(alge, cefalopodi, gastropodi itd.), skeleti radi-
olarija, dijatomeja, spikula spuzvi (Tisljar 2004:
69; Sprem 2022: 32). Razlika u navedenim ge-
oloskim terminima je nacin njihova postanka; s
obzirom da to nije tema naseg rada, mi ¢emo
koristiti isklju€ivo termin nodula, s dodatnim
opisom oblika njihova pojavljivanja.

PRIMARNA LEZISTA ROZNJAKA
NA PODRUCJU ISTRE

Na podrucju Istre roznjak se najceSée moze
pronaci u slojevima gornje krede (tab. 1) (Pol-
Sak 1967; Poldak, Siki¢ 1969; Siki¢ et al. 1969;
1972), uz iznimku lokaliteta kao $to su Zlatni rt
i Zbandaj gdje su roznjaci zabiljeZeni u slojevi-
ma gornje jure (Pol$ak, Siki¢ 1969). U slojevima
gornje krede pojavljuju se u obliku nodula ne-
pravilna i le¢asta oblika u sklopu cenomanskih,
turonskih ili senonskih plocastih ili Skriljastih
vapnenaca, kao na primjer leziSta na podruc-
ju juzne Istre te u uvali Budava (PolSak 1967;
1970; Polsak, Siki¢ 1973; Siki¢, Poldak 1973;
Siki¢, Pleni¢ar 1975). Oko u$éa rijeke Rase, na
podrucju senonskih karbonatnih naslaga nala-
ze se roznjaci bijele okorine i tamno sive unu-
trasnjosti s bijelim tockama koje je pronasao i
opisao P. Pellegatti (Siki¢ et al. 1969; Pellegatti
2009: 47), dok se nesto zapadnije izvor kod na-
selja Poljaki nalazi u cenomanskim naslagama
(Pol$ak, Siki¢ 1969). LeZiste kod naselja Luc-
ki¢i takoder se nalazi u cenomanskim tanko
plo¢astim vapnencima cenomanske starosti
(Polak, Siki¢ 1969). Kod Ug&ke se izvori nalaze
na podruéju cenomanskih i turonskih naslaga
(Sikié et al. 1969). Cetiri lezista na podrugju Ci-
carije navedena u Pellegattijevom istrazivanju
(Pellegatti 2009) nalaze se na podrucju nasla-
ga turonskih vapnenaca (Sikié et al. 1972).

Cidarija

Najsjevernija primarna leZiSta rozZnjaka na
podrucju hrvatskog dijela Istrarskog poluoto-
ka smjesteni su na Ciéariji (karta 1). Oko 2 km
juzno od vrha Veli Planik, na lokaciji Kupice, P.
Pellegatti pronasao je zelenkaste roZnjake loSe
kvalitete u matic¢noj stijeni koje je ocijenio kao
prikladne za manje zahtjevne tehnoloske po-
stupke (sl. 4) (usmeno priopéenje P. Pellegatti).
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On the other hand, concretions are mineral accu-
mulations of a spherical, ovoid or irregular shape
that are formed by the excretion of some mineral
substance in the sediment or rock, in the pores
or around a core, which can be a calcite skeleton
(algae, cephalopods, gastropods etc.), skeletons
of radiolarians, diatoms, sponge spiculae (TiSljar
2004: 69; Sprem 2022: 32). Given that the dif-
ference in the mentioned geological terms is their
origin, the research of which is not the goal of this
paper, we will exclusively use the term nodule, with
an additional description of the form of their ap-
pearance.

PRIMARY CHERT DEPOSITS IN
ISTRIA

Chert was deposited in the Istrian Peninsula
predominantly during the Late Cretaceous (Tab.
1) (Polsak 1967; Pol3ak, Siki¢, 1969; Siki¢ et al.
1969; 1972), with exception of the Upper Jurassic
deposits in Zlatni Rt and Zbandaj (Poldak, Sikié
1969). In the Upper Cretaceous deposits, chert
appears in the form of irregular and lenticular nod-
ules within the Cenomanian, Turonian or Senonian
slaty or shaly limestones, for example the depos-
its in southern Istria and in Budava Bay (PolSak
1967; 1970; Pol3ak, Siki¢ 1973; Siki¢, Polsak 1973;
Siki¢, Plenic¢ar 1975). In Senonian carbonate de-
posits around the mouth of the Rasa River, there
are cherts with a white cortex and a dark gray in-
terior with white dots, found anddescribed by P.
Pellegatti (Siki¢ et al. 1969; Pellegatti 2009: 47),
while further west near the Poljaki settlement
the chert deposit is in Cenomanian limestones
(Pol8ak, Siki¢ 1969). The deposit near the Luckidi
settlement is also found in platy limestones of
Cenomanian age (Pol$ak, Siki¢ 1969). Near U¢ka,
the deposits are located in limestones of Cenoma-
nian and Turonian age (Siki¢ et al. 1969). The four
deposits located on Ciéarija Mountain mentioned
in Pellegatti's research (Pellegatti 2009) are situ-
ated in Turonian limestones (Siki¢ et al. 1972).

Ciéarija

The northernmost primary chert deposits in
the Croatian part of Istria are located on Ciéarija
Mountain (Map 1). At the location of Kupica, about
2 km south of the top of Veli Planik, P. Pellegatti
found greenish cherts of poor quality in the par-
ent rock, which he described as suitable for less
demanding technological processes (Fig. 4) (oral
communication by P. Pellegatti). Micropetro-
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Jura/
Jurassic

Kreda /

Leziste / Cretaceous

Paleogen /
Paleogene

Neogen /
Neogene

Kvartar /
Quaternary

Deposit

J2 J3 K1

K2

Cicarija
Ucka
Zbandaj
Poljaki
Luckidi

Zlatnirt /
Zlatni Cape

Trget

Uvala Budava /
Budava Bay
Vizula

Rt Runke /
Runke Cape

Uvala Polje /
Polje Bay

Pc

E ol |M Pli | Ple H

Tab. 1 Geoloska starost stijene domacina u kojima su pronadene nodule ili slojevi roZznjaka (geoloska starost prema:
Polsak, Siki¢ 1973; leZista roznjaka prema: Forenbaher 2006; Pellegatti 2009; Pol$ak 1970 te prema podacima priku-
plienima prilikom terenskih pregleda autorice, v. Sprem 2022: 33, tab. 5)

Tab. 1 Geological age of the host rock with chert nodules or bedded chert (geological age after: Pol$ak, Siki¢ 1973; chert
deposits after: Forenbaher 2006; Pellegatti 2009; PolSak 1970 and the data collected during field surveys of the author, see

Sprem 2022: 33, Tab. 5)

Mikropetrografska analiza uzorka roznjaka po-
kazala je da je rije¢ o kriptokristalastoj struktu-
ri oneci§¢enoj organskom tvari i karbonatnom
komponentom (sl. 5). U blizini lokaliteta Kupica
nalazi se arheolosko nalaziste Klanj¢eva pe¢ u
kojoj se roZnjaci nalaze u stropu pecine (usme-
no priopéenje S. Forenbaher).

Oko 600 m sjeverno od Kupica nalazi se to-
ponim Gradec gdje su sakupljene nepravilne
nodule loSe kvalitete, tamnosive do crne bo-
je (usmeno priopéenje P. Pellegatti). RoZnjak
je kriptokristalaste strukture vrlo oneciS¢ene
karbonatnom komponentom (sl. 6).

Slojeviti roznjaci i vrlo nepravilne nodule
sakupljeni su pri dnu vrha Grabrovica. No-
dule su dobre kvalitete te su, iako ponekad
pucaju nepravilno, ocijenjene kao prikladne
za proizvodnju sjeciva (usmeno priopéenje
P. Pellegatti). Stoga su okarakterizirani kao
vrlo dobri za vedéinu tehnoloskih postupaka.
Mikropetrografska analiza pokazala je krip-
tokristalastu strukturu bogatu spikulama
spuzvi te karbonatnom komponentom (sl. 7).
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graphic analysis of the collected sample showed
chert of cryptocrystalline texture contaminated
with organic matter and carbonate component
(Fig. 5). Near this location is an archaeological
site Klanj¢eva Pe¢, where chert can be found in
the ceiling of the cave (oral communication by S.
Forenbaher).

At Gradec, 600 m north of Kupice, irregular
chert nodules of poor quality, dark gray to black
in color were collected (oral communication by
P. Pellegatti). The sample shows cryptocrystal-
line texture highly contaminated with a carbonate
component (Fig. 6).

Bedded cherts and very irregular nodules were
collected at the base of Grabrovica peak. The
nodules are of good quality. Although they some-
times crack irregularly, they are suitable for the
production of blades (oral communication by P.
Pellegatti) and are therefore characterized as
very good for most technological procedures. Mi-
cropetrographic analysis showed that the cryp-
tocrystalline texture consists of sponge spiculae
and a carbonate component (Fig. 7).
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Vel idanac Veliuzidanac (2)

Poljaki 4 Poljaki (2)
2

-

Veliuzidanac (3)  Trebisca Poljaki (3)

Gradac Podmaj

Gabrovagorica Trebisca (2)

Sl. 4 Uzorci roznjaka koje je Pellegatti sakupio tijekom svog istraZivanja (izradio: P. Pellegatti; uz dozvolu)
Fig. 4 Chert samples collected by Pellegatti during his research (made by: P. Pellegatti; with permission)

Sl. 5 Petrografski izbrusak uzorka roznjaka s polozaja Kupice, povecanje 40x: A polarizirano svjetlo; B ukrizeni
nikoli (izradila: K. Sprem; Sprem 2022: 37, mikrofotografija 1)

Fig. 5 Petrographic thin section of a chert sample from Kupice, magnification 40x: A polarized light; B crossed
polars (made by: K. Sprem; Sprem 2022: 37, microphotography 1)
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Sl. 6 Petrografski izbrusak uzorka roznjaka s polozaja Gradec, povecéanje 40x: A polarizirano svjetlo; B ukriZeni nikoli

(izradila: K. Sprem; Sprem 2022: 37, mikrofotografija 2)

Fig. 6 Petrographic thin section of a chert sample from Gradec, magnification 40x: A polarized light; B crossed polars (made

by: K. Sprem; Sprem 2022: 37, microphotography 2)

Sl. 7 Petrografski izbrusak uzorka roznjaka s poloZaja pri dnu vrha Grabrovica, povec¢anje 40x: A polarizirano svjetlo; B
ukrizeni nikoli (izradila: K. Sprem; Sprem 2022: 37, mikrofotografija 3)

Fig. 7 Petrographic thin section of a chert sample from the bottom of Grabrovica peak, magnification 40x: A polarized light;
B crossed polars (made by: K. Sprem; Sprem 2022: 37, microphotography 3)

Nedaleko, na lokaciji Veli uzidanac sakupljeni
su uzorci roznjaka (usmeno priopéenje P. Pelle-
gatti). Mikropetrografska analiza pokazala je
kriptokristalastu strukturu te mnostvo biokla-
sta sacuvanih iz primarne strukture (plankton-
ske i benticke foraminifere, ostrakodi, spikule
spuzvi), kao i oneciSéenost organskom tvari
(sl. 8).
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Nearby, at Veli Uzidanac, chert samples were
also collected (oral communication by P. Pel-
legatti). Micropetrographic analysis of the chert
samples showed a cryptocrystalline texture and a
multitude of bioclasts preserved from the primary
structure (planktonic and benthic foraminifera,
ostracods, sponge spiculae) and contamination
with organic matter (Fig. 8).
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Sl. 8 Petrografski izbrusak uzorka roznjaka s polozaja Veli uzidanac, poveéanje 40x: A polarizirano svjetlo; B ukrizeni

nikoli (izradila: K. Sprem; Sprem 2022: 38, mikrofotografija 4)

Fig. 8 Petrographic thin section of a chert sample from Veli Uzidanac, magnification 40x: A polarized light; B crossed polars

(made by: K. Sprem; Sprem 2022: 38, microphotography 4)

Na lokaciji Mraske grize zabiljeZzene su nodu-
le sive do crne boje (sl. 9). Nodule su opisane
kao ispucane (usmeno priopcéenje P. Pellegatti)
stoga smatramo da su prikladne samo za jed-
nostavne tehnoloSke postupke. Uzorak za mi-
kropetrografsku analizu nije sakupljen.

Nodules of gray to black color were recorded
at Mraske Grize (Fig. 9). The nodules are cracked
(oral communication by P. Pellegatti), so we con-
sider them suitable only for simple technologi-
cal procedures. A sample for micropetrographic
analysis was not collected.

L |

Sl. 9 RoZnjak u mati¢noj stijeni na poloZaju Mraske grize, Ciéarija (snimio: P. Pellegatti; Sprem 2022: 38, sl. 6)
Fig. 9 Chert in the host rock at Mraske grize, Ciéarija (photo by: P. Pellegatti; Sprem 2022: 38, Fig. 6)
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Ucka

Na padinama Male U¢ke u zemljanom profilu
uz potok kod napustenog sela TrebiSc¢a tijekom
terenskog pregleda autorice rada pronadeno je
sekundarno lezZiste roznjaka (sl. 10). RoZnjak je
plocast, s karbonatnom okorinom na dvije stra-
ne, sive ili smede boje (N5 do N4, medium gray
do medium dark gray prema Munsell Rock Co-
lor Book 2009), vidljivo slojevit te laminiran (sl.
11) (Sprem 2022: 40). Sakupljeni uzorci deblji-
ne su oko 3,5 cm. Prilikom terenskog pregleda
pronadena je jedna jezgra od koje su odbijani
odboijci (T. 1: 10).

Ucka

The author’s field survey found a secondary
chert deposit on the slopes of Mala Ucka in the
soil profile next to a stream near the abandoned
village of TrebiS¢a (Fig. 10). The chert is platy, with
a carbonate cortex on two sides, gray or brown
in color (N5 to N4, medium gray to medium dark
gray according to the Munsell Rock Color Book
2009), with visible layering and laminations (Fig.
11). The collected samples are about 3.5 cm thick.
During the field survey, one artifact was also col-
lected, a core from which both flakes and blades
were knapped (PI. 1: 10).

Sl. 10 Profil uz potok Trebis¢a u kojem je pronaden
roznjak (snimila: K. Sprem; Sprem 2022: 40, sl. 7)

Fig. 10 Profile along the Trebi§¢a stream where chert
was found (photo by: K. Sprem; Sprem 2022: 40, Fig. 7)

U vapnenackoj stijeni domacinu, kraj istog
potoka, P. Pellegatti sakupio je nodule sivog
roznjaka veli¢ine izmedu 20 i 40 cm s bijelom
okorinom i crnim inkluzijama. Manje nodule
roZnjaka tamnosive do crne boje s tamnijom
okorinom sakupljene su nedaleko potoka iznad
napustenog sela Trebi§¢a. Oba leziSta sadrze
roznjak osrednje kvalitete koji puca nepravil-
no te stoga ograni¢ava mogucénosti lomljenja
(usmeno priopéenje P. Pellegatti).

Mikropetrografska analiza uzoraka sakuplje-
nih od strane autorice pokazala je da roZnjak ima
kriptokristalastu laminiranu strukturu onecis¢enu
Zeljezovitim izotropnim mineralima ifili organskom
tvari, a pojedine laminacije pokazuju izuzetno ho-
mogenu kvarcnu masu. Prisutni su duhovi mikro-
fosila (ostrakodi, planktonske foraminifere).

Plo¢aste nodule roznjaka mogu se pronaci kod
napustenih zaselaka Pod TrebiS¢a i Podmaj te u
blizini Klanjceve peéi (sl. 12A; prema Forenba-
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SI. 11 Karakteristi¢na laminirana tekstura roznjaka s
Trebi$¢a. Povecanje 6x, mjerka je duljine 5 mm (izradila:
K. Sprem; Sprem 2022: 40, sl. 9)

Fig. 11 Characteristic laminated structure of chert from
Trebi$c¢a. Magnification 6x, scale is 5 mm long (made by: K.
Sprem; Sprem 2022: 40, Fig. 9)

Gray chert nodules between 20 and 40 cm in size
with a white cortex and black inclusions were collect-
ed by P. Pellegatti in the limestone host rock, near
the same stream. Small nodules of dark gray to black
chert with darker cortex were found not far from the
stream above the abandoned village of Trebisca.
Both deposits contain chert of moderate quality that
cracks irregularly and therefore limits the possibilities
of knapping (oral communication by P. Pellegatti).

The micropetrographic analysis of samples col-
lected in TrebiS¢a by the author showed chert of a
cryptocrystalline laminated texture contaminated with
ferrous isotropic minerals and/or organic matter, while
individual laminations show an extremely homoge-
neous quartz base. Ghosts of microfossils (ostracods,
planktonic foraminifera) are frequent.

Tabular nodules of chert can be found near the
abandoned hamlets of Pod TrebiSéa and Podmaj
and near Klanj¢eva Pe¢ (Fig. 12A; after Forenba-
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her 2006: 245, sl. 6.19 a). Svi sakupljeni uzorci iz
Podmaja sadrzavali su pukotine koje mogu ogra-
niciti lomljenje (usmeno priopéenje P. Pellegatti)
stoga su okarakterizirani kao dobri za manje za-
htjevne tehnoloske postupke. Mikropetrografska
analiza sakupljenog uzorka pokazala je kriptokri-
stalastu homogenu kvarcnu masu (sl. 13). Nodu-
le roznjaka veli¢ine Sake nalaze se uklopljene u
stijenu domacdina u blizini naselja Sveti Petar kod
Moscéenicke Drage (sl. 12B; prema Forenbaher
2006: 245-247, sl. 6.20 b). Osim u primarnom
leZistu, roznjaci se mogu pronaci erodirani iz sti-
jene domacina u blizini svih navedenih lokacija.

her 2006: 245, Fig. 6.19a). All collected samples
from Podmaj contained cracks that can limit knap-
ping (oral communication by P. Pellegatti) and are
therefore characterized as good for less demand-
ing technological procedures. Micropetrographic
analysis of the collected sample showed a cryp-
tocrystalline homogeneous quartz base (Fig. 13).
Hand-sized chert nodules are found embedded in
the host rock near the settlement of Sveti Petar
near MoSc¢eni¢ka Draga (Fig. 12B; after Forenba-
her 2006: 245-247, Fig. 6.20b). In addition to the
primary deposit, cherts can be found eroded from
the host rock near all of the locations listed.

SI. 12 A Plocasti roZznjak uklopljen u stijenu domacina kod napustenog naselja Podmaj; B nodule roZnjaka uklopljene u
stijenu domadina kod naselja Sveti Petar (prema: Forenbaher 2006: 246-247, sl. 6.19-6.20; Sprem 2022: 41, sl. 10-11)
Fig. 12 A Bedded chert embedded in the host rock near the abandoned Podmaj settlement; B chert nodules embedded in the host
rock near Sveti Petar near Mo$¢eni¢ka Draga (after: Forenbaher 2006: 246-247, Figs. 6.19-6.20; Sprem 2022: 41, Figs. 10-11)

SI. 13 Petrografski izbrusak uzorka roZnjaka iz Podmaja, povecéanje 40x: A polarizirano svjetlo; B ukriZzeni nikoli (izra-

dila: K. Sprem; Sprem 2022: 41, mikrofotografija 5)

Fig. 13 Petrographic thin section of a chert sample from Podmaj, magnification 40x: A polarized light; B crossed polars

(made by: K. Sprem; Sprem 2022: 41, microphotography 5)
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Navedena lezista roZnjaka vjerojatno predstav-
liaju izvore za ,tamne" i ,crvenkaste” roznjake sla-
bije kvalitete koji su zastupljeni medu litickim mate-
rijalom u neolitickim slojevima Pupicine i Vele pedi
(Forenbaher 2006: 226-228; Forenbaher, Nikitovi¢
2009: 9-10). ,Tamnim" roznjacima boja moze va-
rirati od crne do sive, a kod ,crvenkastih” roznjaka
boja je obiéno tamno crvenkastosmeda do crvena
(Forenbaher 2006: 226-227). Kako pretpostavlja-
mo da su ovi roznjaci posluzili neolitickim stanov-
nicima Pupicine i Vele peci za izradu odbojaka, sje-
Civa i plocica (Forenbaher 2006: 230; Forenbaher,
Nikitovi¢ 2009: 9), okarakterizirat c¢emo ih kao vrlo
dobre za veéinu tehnoloskih postupaka.

Luckidi

Na podrudju naselja Luckici nedaleko Svetog Pe-
tra u Sumi u sredidnjoj Istri zabiljeZeno je primarno
leziste roznjaka na vrhu krske doline (usmeno pri-
opcenje P. Pellegatti). RozZnjak je opisan kao fino
zrnat i dobre kvalitete no masa mu je raspucana
horizontalno (Pellegatti 2009: 47). Uzorak je izu-
zetno homogeni roZnjak kriptokristalaste strukture
sa svjetlijim i tamnijim laminama (sl. 14).

The listed chert deposits probably represent
the sources for “dark” and “reddish” cherts of
lower quality that are present among the lithic
material in the Neolithic layers of Pupiéina and
Vela peé (Forenbaher 2006: 226-228; Forenba-
her, Nikitovi¢ 2009: 9-10). With “dark” cherts, the
color varies from black to gray, while the “red-
dish" cherts are usually dark reddish brown to red
(Forenbaher 2006: 226-227). Given that these
cherts were used by the Neolithic inhabitants of
Pupic¢ina and Vela Pe¢ to make flakes, blades and
bladelets (Forenbaher 2006: 230; Forenbaher,
Nikitovi¢ 2009: 9), it can be characterized as very
good for most technological processes.

Luckici

In the area of Luckiéi settlement near Sveti Pe-
tar u Sumi in central Istria, a primary chert deposit
was recorded at the top of the karst valley (oral
communication by P. Pellegatti). The chert is fine-
grained and of good quality but is cracked hori-
zontally (Pellegatti 2009: 47). The sample is an
extremely homogeneous chert of cryptocrystalline
texture with lighter and darker laminae (Fig. 14).

Sl. 14 Petrografski izbrusak uzorka roZnjaka iz naselja Luckici, povecéanje 40x: A polarizirano svjetlo; B ukrizeni nikoli

(izradila: K. Sprem; Sprem 2022: 42, mikrofotografija 6)

Fig. 14 Petrographic thin section of a chert sample from Luckici, magnification 40x: A polarized light; B crossed polars (made

by: K. Sprem; Sprem 2022: 42, microphotography 6)
Poljaki
Nedaleko Svetvinéenta, na podrucju naselja

Poljaki u vapnenackoj je stijeni te u okolnoj ze-
mlji pronaden roznjak u obliku ploc¢astih i okru-

Poljaki

Not far from Svetvinéenat, near the settlement
of Poljaki, platy and round nodular chert can be
found in the limestone rock and in the surround-



KATARINA SPREM, CHERT DEPOSITS IN ISTRIA, CROATIA. RAW MATERIAL SOURCES FOR PREHISTORIC COMMUNITIES ON THE PENINSULA,

PRIL. INST. ARHEOL. ZAGREBU, 40/1/2023, P. 5-40

glastih nodula (usmeno priopéenje P. Pelle-
gatti). Lako je prepoznatljiv po crnim inkluzija-
ma te je dobre kvalitete, no vrlo tvrd za obradu
(Pellegatti 2009: 47). Terenskim pregledom
autorice u Poljakima je zabiljeZen suhozid no-
vijeg datuma graden od kamena u sklopu kojeg
se nalazio i ploCasti roznjak stoga smo zakljucili
da se primarno leziSte plodastog roZznjaka na-
lazi u blizini. Debljina ovih roznjaka je oko 5 cm
Sto znaci da se iz njih ne mogu izraditi izradevi-
ne vecih dimenzija (sl. 15).

Mikropetrografska analiza uzorka plo¢astog
roznjaka pokazala je kriptokristalastu struk-
turu oneciSéenu karbonatnom komponentom
(mineralima kalcitom i dolomitom) te ponegdje
vidljivim duhovima mikrofosila (sl. 16). Nodular-
ni roznjak takoder je kriptokristalaste strukture
onecisé¢en karbonatnom komponentom, no u
manjoj mjeri, u obliku pojedina¢nih dolomitnih
rombova. Manje nedisto¢a u sastavu roznjaka
¢ini roZnjak pogodnijim za lomljenje.

Prilikom terenskog pregleda kod naselja Po-
ljaki u drugoj prilici, na $ljunéanom putu pro-
nadeno je nekoliko manjih komada roznjaka
smede boje (5YR 5/2 pale brown po Munsellu)
te dvije izradevine (T. 1: 8-9) (Sprem 2022: 43).

Sl. 15 Uzorak ploc¢astog roznjaka iz suhozida, Poljaki
(snimila: K. Sprem; Sprem 2022: 43, sl. 12 desno)
Fig. 15 A sample of platy chert from a drywall in Poljaki
(photo by: K. Sprem: Sprem 2022: 43, Fig. 12 right)

Zlatni rt

Prema geoloSkoj literaturi, na poluotoku
Zlatni rt (Montauro) juzno od Rovinja u sklopu
kasnodijagenetskih dolomita kasnotitonske
(jurske) starosti spominju se kuglaste do jajo-
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ing soil (oral communication by P. Pellegatti). It is
of good quality, easily recognizable by its black
inclusions, but very hard to knap (Pellegatti 2009:
47). The author's field survey in Poljaki settlement
found a recent dry-stone wall, which also con-
tained platy chert, therefore it can be concluded
that the primary deposit is located nearby. This
chert comes in small packages; its thickness is
about 5 cm, which means that it cannot be used
to knap artefacts of larger dimensions (Fig. 15).

Micropetrographic analysis of the chert sam-
ple showed cryptocrystalline texture contami-
nated with a carbonate component (calcite and
dolomite minerals) and, in some places, visible
ghosts of microfossils (Fig. 16). The nodular chert
sample also showed a cryptocrystalline structure
contaminated with a carbonate component, but to
a lesser extent, in the form of individual dolomite
rhombs. Fewer impurities in the composition of
the chert make it more suitable for knapping.

During a field survey near Poljaki on another
occasion, several small pieces of brown chert
(5YR 5/2 pale brown according to Munsell) and
two artefacts were found on a gravel road (Pl.
8-9) (Sprem 2022: 43).

Zlatni Cape

On the Zlatni Cape (Montauro) south of Rovinj,
globular to ovoid chert nodules are mentioned in
dolomites of the Upper Tithonian (Jurassic) age
(Fig. 2) (TiSljar 2004: 220; Miko et al. 2013: 25).
No nodules were found during the field survey.
We assume that this is due to the modern modi-
fication of the coast attributable to the develop-
ment of tourism in this area, which buried the host
rock. We found micritic limestone nodules with
some quartz minerals in its texture (Fig. 17). Mi-
critic limestones, due to their homogeneous tex-
ture, can also have a conchoidal fracture and they
can be a potential raw material for making tools,
although, according to the Mohs scale of relative
hardness of minerals, calcite is softer than quartz
(Sprem 2022: 44). Rocks of the same age also ex-
tend north of the Lim Channel, where cherts were
recorded near Zbandaj (Pol$ak, Siki¢ 1973: 17).

Rasa River Mouth

In his work, P. Pellegatti also mentions a source
of chert near the mouth of the RasSa river. The
aforementioned chert is among the easiest to
recognize due to its white cortex and numerous
white dots within the dark gray structure (Pelle-
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0.5 mm

Sl. 16 Izbrusak roznjaka pronadenog u Poljakima, povec¢anje 40x: A polarizirano svjetlo; B ukriZeni nikoli (izradila: K.

Sprem; Sprem 2022: 43, mikrofotografija 7)

Fig. 16 Thin section of a chert sample from Poljaki, magnification 40x: A polarized light; B crossed polars (made by: K.

Sprem; Sprem 2022: 43, microphotography 7)

like roznjacke nodule (sl. 2) (Tisljar 2004: 220;
Miko et al. 2013: 25). Terenskim pregledom
Zlatnog rta spomenute nodule nisu pronade-
ne, no pretpostavljamo da je to zbog moderne
modifikacije obale uslijed razvijanja turizma na
ovom prostoru, a koja je zatrpala matic¢nu stije-
nu. Pronasli smo mikritne vapnenacke nodule
s ponekim mineralom kvarca u svojoj strukturi
(sl. 17). Mikritni vapnenci, zbog svoje strukture
takoder se mogu lomiti Skoljkasto i biti poten-
cijalna sirovina za izradu oruda, iako je po Mo-
hsovoj skali relativhe tvrdo¢e minerala kalcit
meksi od kvarca (Sprem 2022: 44). Stijene jed-
nake starosti prostiru se i sjeverno od Limskog
kanala gdje su roznjaci zabiljeZeni na podrucju
Zbandaja (Pol$ak, Siki¢ 1973: 17).

USce Rase

LezZiSte roznjaka kod usc¢a Rase koje u svome
radu spominje P. Pellegatti navodno je medu
najlakSima za prepoznati zbog svoje bijele oko-
rine te brojnih bijelih to¢aka unutar tamno sive
osnove (Pellegatti 2009: 47). Pretpostavljamo
da je rijeC o leziStu u okolici Trgeta (usmeno
priopéenje D. Koms$o), no terenskim pregledom
nismo ga pronasli.
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Sl. 17 Uzorak vapnenacke nodule sa Zlatnog rta. Mikritna
struktura kalcita proSarana je kristalima megakvarca.
Poveéanje 100x, ukriZeni nikoli (izradila: K. Sprem;
Sprem 2022, 45, mikrofotografija 8)

Fig. 17 Sample of limestone nodule from Zlatni Cape. The
calcite micrite structure is interspersed with crystals of
megaquartz. Magnification 100x, crossed polars (made by:
. Sprem; Sprem 2022, 45, microphotography 8)

gatti 2009: 47). We assume he refers to a deposit
in the vicinity of Trget (oral communication by D.
Komso), but it was not found during field survey.



KATARINA SPREM, CHERT DEPOSITS IN ISTRIA, CROATIA. RAW MATERIAL SOURCES FOR PREHISTORIC COMMUNITIES ON THE PENINSULA,

PRIL. INST. ARHEOL. ZAGREBU, 40/1/2023, P. 5-40

Uvala Budava

Sljedece leZiste roZnjaka, nesto juznije od
uScéa RaSe nalazi se kod uvale Budava. Ovo le-
ziSte zabiljezZio je Pellegatti tijekom svog teren-
skog rada (Pellegatti 2009: 46), no osim oznake
na karti, nemamo nikakve informacije o izgledu
ili toénoj lokaciji lezista. Terenski pregledi pod-
ruéja uvale Budava nisu rezultirali pronalaskom
leziSta. S druge strane, geoloSka karta ovog
podrucja medu gornjoturonskim (krednim) na-
slagama prikazuje naslage vapnenaca s ulosci-
ma roznjaka (PolSak 1967; Magas 1968; 1973).

Vizula

Na jugu Istre nalazi se mali poluotok ViZula
gdje se u sklopu plo¢astog vapnenaca ranotu-
ronske starosti nalaze nepravilne grudaste i le-
¢aste nodule roZnjaka sivkastih nijansi koje su

spomenute u geoloskoj i arheoloskoj literaturi
(sl. 18) (Polsak 1967; 1970; Codacci 2004).

Budava Bay

South of the Rasa River mouth, near the Bay of
Budava, Pellegatti records another chert deposit
(Pellegatti 2009: 46), but apart from the mark on
the map, we have no information about the ap-
pearance or exact location of the deposit. Field
surveys of the Budava Bay area showed no re-
sults. On the other hand, the geological map of
this area shows limestone deposits with cherts in
the Budava Bay area within the Upper Turonian
(Cretaceous) deposits (PolSak 1967; Magas 1968;
1973).

Vizula

On the Vizula Peninsula in the south of Istria,
irregular lumpy and lenticular chert nodules of
grayish hues are found within the platy limestones
of the Early Turonian age (Fig. 18) (Polsak 1967).

They are also mentioned in the literature, both
geological (PolSak 1970) and archaeological (Co-

Sl. 18 RoZnjacke nodule u zemljanom profile, poluotok Vizula (snimila: K. Sprem; Sprem 2022: 46, sl. 16)
Fig. 18 Chert nodules in the soil profile, Vizula Peninsula (photo by: K. Sprem; Sprem 2022: 46, Fig. 16)

Na Vizuli se, osim primarnog leziSta, nalazi i
sekundarno lezZiste roZnjaka. Zbog vece otpor-
nosti roZnjaka na fizikalne i kemijske uvjete tro-
Senja u usporedbi sa stijenom domacinom, u
ovom slu¢aju vapnencem, on je u obliku valutica
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In ViZula, in addition to the primary deposit,
there is also a secondary deposit of chert. Due
to the greater resistance of chert to physical and
chemical weathering conditions compared to the
host rock, in this case limestone, chert pebbles
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SI. 19 Valutice malih dimenzija sakupljene na obali, Vizula (snimila: K. Sprem; Sprem 2022: 47, sl. 18)
Fig. 19 Small-sized pebbles collected on the coast, ViZula (photo by: K. Sprem; Sprem 2022: 47, Fig. 18)

zabiljezen na jugoistocnoj obali poluotoka. Osim
valutica manjih dimenzija, mogu se pronaciione
veli¢ine desetak i viSe centimetara. Valutice mo-
gu bojom odudarati od sivkastih nijansi roZznjaka
u matiénoj stijeni (sl. 19) (Sprem 2022: 47).
Vecina sakupljenih uzoraka nepravilno je ras-
pucana $to oteZava izradu jednostavnih izrade-
vina. No, moze se pronaci kvalitetnija sirovina
od koje se eksperimentalnim lomljenjem mogu
proizvesti sjeCiva, kao na primjer ona na sl. 20
koje su izradili Jérome Vosges, Antoni Palomo
i Frédéric Abbés eksperimentalnim lomljenjem
tehnikom pritiska (Ka¢ar 2019: 138-140, sl. 42).
Takoder, na neolitickom nalaziStu na istom po-
luotoku vedinski je koriStena sirovina s Vizule
iz koje su izradivani i odbojci i sjeCiva (Codacci
2004; Sprem 2022). Stoga ovu sirovinu odre-
dujemo kao vrlo dobru za vecéinu tehnoloskih
postupaka (Sprem 2022: 47).
Mikropetrografska analiza ovih roznjaka po-
kazala je kriptokristalastu kvarcnu strukturu,
duhove mikrofosila (radiolarije, ostrakodi; sl.
21-22) te karbonatnu komponentu u zonama
koje nisu do kraja silicificirane. Neki izbrusci
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were recorded on the southeast coast of the pen-
insula. Except for smaller pebbles, one can also
find pebbles measuring a dozen or more centi-
meters. The pebbles can differ in color from the
grayish shades of chert in the parent rock (Fig.
19) (Sprem 2022: 47).

Most of the collected nodules and pebbles
are irregularly cracked, which makes them dif-
ficult to knap. However, better quality raw ma-
terials can be found from which blades can be
produced such as the ones in Fig. 20 made by
Jérdome Vosges, Antoni Palomo and Frédéric
Abbés using the pressure technique (Kacar
2019: 138-140, Fig. 42). Also, at the Neolithic
site on the same Peninsula, raw material from
Vizula was mostly used, from which both flakes
and blades were made (Codacci 2004; Sprem
2022). Therefore, we determine this raw mate-
rial as very good for most technological pro-
cesses (Sprem 2022: 47).Micropetrographic
analysis showed these cherts have a crypto-
crystalline texture with ghosts of microfossils
(radiolaria, ostracods; Fig. 21-22) and a car-
bonate component not completely silicified.
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roZnjaka bogati su neprozirnim mineralima te Some chert samples are rich in opaque minerals
oneciSceni limonithom komponentom (PolSak and contaminated with limonite (PolSak 1970:
1970: 19; Vrkljan et al. 2018: 299). 19; Vrkljan et al. 2018: 299).

11t

Sl. 20 Sjediva izradena iz sirovine s Vizule eksperimentalnim lomljenjem tehnikom pritiska te jezgra iz koje su izradeni
(prema: Kadar 2019: 139, Fig. 42; Sprem 2022: 47, sl. 19)

Fig. 20 Blades made from Vizula chert by experimental knapping using the pressure technique (after: Kac¢ar 2019: 139, Fig.
42; Sprem 2022: 47, Fig. 19)

Sl. 21 Duhovi mikrofosila u kriptokristalastoj kvarcnoj Sl. 22 Ljustura ostrakoda ispunjena kalcedonskim

masi oneciséenoj limonitom. Povecanje 100x, polarizira- kvarcom i megakvarcom u kriptokristalastoj kvarcnoj

no svijetlo (izradila: K. Sprem; Sprem 2022: 48, mikro- masi. Poveéanje 100x, ukriZeni nikoli (izradila: K. Sprem;
fotografija 9) Sprem 2022: 48, mikrofotografija 10)

Fig. 21 Ghosts of microfossils in a cryptocrystalline quartz Fig. 22 An ostracod shell filled with fibrous quartz and
martix contaminated with limonite. Magnification 100x, megaquartz in a cryptocrystalline quartz matrix. Magni-
polarized light (made by: K. Sprem; Sprem 2022: 48, micro- fication 100x, crossed polars (made by: K. Sprem; Sprem
photography 9) 2022: 48, microphotography 10)
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Rt Runke, Premantura

Juzno od poluotoka Vizule, na rtu Runke
nedaleko naselja Premantura u sklopu ploc¢a-
stih vapnenaca opisane su le¢aste i grudaste
nodule roZnjaka (sl. 23) (TiSljar 1994; 2004:
219). Prilikom terenskog pregleda u vapne-
nackim slojevima visine oko 3 m zabiljezeno
je pet do Sest proslojaka le¢astih i grudastih
roznjaka, negdje vecéih dimenzija, drugdje
manjih od 5 cm. Sakupljen uzorak roznjaka
s hodne povrsine pokazao se dovoljno kva-
litetnim za izradu nekoliko odbojaka oStrih
rubova, sivih nijansi te vrlo karakteristi¢nog
izgleda (sl. 24) (Sprem 2022: 49). Prilikom
pregleda terena na rtu Runke pronadena je
jednaizradevina (T. 1: 5).

Mikropetrografska analiza pokazala je
kriptokristalastu strukturu oneciséenu ne-
prozirnim mineralima. Ponegdje se pojavljuju
zone s megakvarcom i karbonatnom kompo-
nentom koja nije u potpunosti silicificirana
(sl. 25).

Runke Cape, Premantura

Lenticular and lumpy nodules of chert in platy
limestonescan be found on Runke Cape on the
Premantura Peninsula south of the ViZzula Pen-
insula (Fig. 23) (TiSljar 1994; Tisljar 2004: 219).
During the field survey, we recorded five to six
layers of lenticular and lumpy cherts in the lime-
stone layers about 3 m high. In some cases, the
nodules were larger in size, in others smaller than
5 cm. A chert nodule collected on the walking
surface proved to be of sufficient quality for the
production of several sharp-edged flakes. They
are gray in color and have a very characteristic
appearance (Fig. 24) (Sprem 2022: 49). Also,
an artifact was found during the field survey of
Runke Cape (PI. 1: 5).

Micropetrographic analysis of a sample
showed that it is chert with a cryptocrystalline
texture contaminated with opaque minerals. In
some places, there are zones with megaquartz
and a carbonate component, i.e. a part that is
not completely silicified (Fig. 25).

Sl. 23 Ledaste i grudaste nodule roZnjaka na rtu Runke, poluotok Premantura (snimila: K. Sprem; Sprem 2022: 48, sl. 20)
Figure 23. Lenticular and lumpy chert nodules on Runke Cape, Premantura Peninsula (photo by: K. Sprem; Sprem 2022: 48,
Fig. 20)
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Uvala Polje, Premantura

U uvali Polje na premanturskom poluotoku
nalazi se do pet proslojaka grudastih, jajolikih
i plo¢astih nodula roznjaka na svakih desetak
centimetara vapnenca (sl. 26) (PolSak 1970:
19). | ovdje se na obali mogu pronadi zaoblje-
ne valutice roZnjaka ispale iz stijene domadina
uslijed dugotrajne izloZenosti morskim valovi-
ma.

Za potrebe mikropetrografske analize uzeta
su tri makroskopski razli¢ita uzorka iz razlicitih
slojeva vapnenaca. U sva tri slucaja rijeC je o
kriptokristalastoj strukturi roZznjaka, dok se je-
dan uzorak posebno isti¢e po mnostvu biokla-
sta (ostrakodi i/ili radiolarije, spikule spuzvi; sl.
27). U drugom uzorku zabiljeZeni su djelomi¢no
zaobljeni litoklasti niske sferi¢nosti (Pettijohn
et al. 1973: 586; prema Tucker 2008: 18), neki
silicificirani, neki ne (sl. 28).

Sl. 24 Nodula iz koje su eksperimentalnim lomljenjem
odbijani odbojci, rt Runke (snimila: K. Sprem; Sprem
2022: 49, sl. 22)

Fig. 24 Nodule used for experimental knapping, Runke
Cape (photo by: K. Sprem; Sprem 2022: 49, Fig. 22)

Sl. 25 Kriptokristalasta struktura roZnjaka s rta Runke, povecanje 40 puta. A polarizirano svjetlo; B ukriZeni nikoli (izra-

dila: K. Sprem; Sprem 2022: 49, mikrofotografija 11)

Fig. 25 Cryptocrystalline quartz mass of chert from Runke Cape, magnification 40x: A polarized light; B crossed polars

(made by: K. Sprem; Sprem 2022: 49, microphotography 11)

Prilikom terenskih pregleda na podrucju Pre-
manture, na sjevernoj obali uvale Porti¢ pro-
nadeno je nekoliko jednostavnih kamenih izra-
devina (T. 1: 1-4). Sve izradevine iz lokalne su
sirovine, dok je jedna izradevina svijetle crvene
boje prekrivena svjetlijom patinom i izradena iz
sirovine koja nije lokalna (Sprem 2022: 50).
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Polje Bay, Premantura

Up to five layers of lumpy, ovoid and plate-like chert
nodules for every ten centimeters of limestone can be
found in Polje Bay on the Premantura Peninsula (Fig.
26) (PolSak 1970:19). Here, too, rounded chert pebbles
that have fallen out of the host rock due to long-term
exposure to sea waves can be found on the coast.
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Sl. 26 Proslojci roznjaka u stijeni domacinu, uvala Polje, Premantura (snimila: K. Sprem)
Fig. 26 Chert layers in the host rock, Polje bay, Premantura (photo by: K. Sprem)

Sl. 27 Jedan od uzoraka roznjaka iz uvale Polje: A povecanje 40x, polarizirano svjetlo; B povecanje 40x, ukriZzeni
nikoli; C detalj. ‘Duhovi’ mikrofosila u kriptokristalastoj strukturi, poveéanje 100x, paralelni nikoli (izradila: K. Sprem;
Sprem 2022: 51, mikrofotografija 12)
Fig. 27 One of the chert samples from Polje Bay: A magnification 40x, polarized light; B magnification 40x, crossed
polars; C detail. Microfossil ‘ghosts’ in cryptocrystalline quartz mass, magnification 100x, parallel nicols (made by: K. Sprem;
Sprem 2022: 51, microphotography 12)

Sva sirovina sakupljena na poluotoku Pre-
manturi sivkastih je nijansi (N9 do N5 po Mun-
sellu) (Sprem 2022: 51). Naslage vapnenca
srednjeg turona u sklopu koje se na preman-
turskom poluotoku nalaze roznjaci proteze se
od jugozapada prema sjeveroistoku poluoto-
ka i ukljucuje vapnenac s nodulama roznjaka
u uvali Polje, na rtu Runke te na poluotoku Vi-
zula (PolSak 1967). Ovi roZnjaci su ranodijage-
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For the purposes of micropetrographic analy-
sis, three macroscopically different samples were
taken from different limestone layers. In all three
cases, the samples are cherts of a cryptocrystal-
line quartz mass, while one sample stands out
for its abundance of bioclasts (ostracoda and/or
radiolaria, sponge spiculae; Fig. 27). In another
sample, sub-rounded lithoclasts of low spheric-
ity were recorded (Pettijohn et al. 1973: 586; af-
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Sl. 28 Jedan od uzoraka roznjaka iz uvale Polje. Djelomi¢no zaobljeni litoklasti niske sferi¢nosti: A povecanje 40x, polar-
izirano svjetlo; B povecéanje 40x, ukrizeni nikoli (izradila: K. Sprem)

Fig. 28 One of the chert samples from Polje Bay. Sub-rounded lithoclasts of low sphericity: A magnification 40x, polarized
light; B magnification 40x, crossed polars (made by: K. Sprem)

netski — silicijski su minerali u joS nevezanom
karbonatnom talogu potisnuli kalcitne primar-
ne strukturne sastojke te je doslo do procesa
silicifikacije (Tisljar 2001: 96).

SEKUNDARNA LEZISTA ROZNJA-
KA NA PODRUCJU ISTRE

Uvala Kala

Uvala Kala nalazi se istoéno od Si$ana. Medu
vapnenackim oblucima na obali su zabiljezenei
valutice roZnjaka. Terenskim pregledom saku-
plieni su raznovrsni primjerci roznjaka: veliki
paketi sirovine sa Zutom i bijelom okorinom te
sive homogene teksture, tanki plocasti i lami-
nirani roznjaci slicni uzorcima sakupljenima u
Trebisci, roZnjaci s bijelim litoklastima u struk-
turi koji nalikuju sirovini sakupljenoj u uvali Po-
lje i tako dalje (sl. 29).

Prilikom terenskog pregleda sakupili smo veliku
nodulu iz koje smo uspjeli izraditi nekoliko odbo-
jaka. Lom je pravilan skoljkasti, a rubovi odbojaka
ostri. 1z tog smo razloga odludili ovu sirovinu oci-
jeniti kao vrlo dobru za vecinu tehnoloskih postu-
paka. Na terenskom pregledu pronadenajeijedna
jezgra koja je sluzila za lomljenje odbojakai sjeciva
(T. 2). S obzirom da je od lokalne sirovine iz uvale
Kala, pretpostavljamo da su na licu mjesta lomili
sirovinu i izradivali potrebne odbojke i sjeciva.
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ter Tucker 2008: 18), some silicified, some not
(Fig. 28).

During field surveys in the Premantura Penin-
sula, on the northern shore of the Porti¢ Bay, sev-
eral lithic artifacts were found (PIl. 1: 1-4). All the
artifacts are made from local raw materials, while
one bright red artifact is covered with a lighter pa-
tina and made from non-local raw material (Sprem
2022: 50).

All the raw materials collected on the Preman-
tura Peninsula are grayish in color (N9 to N5 ac-
cording to Munsell). Middle Turonian limestone
deposits with cherts stretch from the southwest
to the northeast of the Premantura Peninsula and
include limestones with chert nodules in Polje
Bay, on Runke Cape, and on the Vizula Peninsula
(PolSak 1967). These cherts are early diagenetic
— siliceous minerals in the still unbound carbonate
sediment replaced the calcite primary structural
components and the process of silicification took
place (Tisljar 2001: 96).

SECONDARY CHERT DEPOSITS IN
ISTRIA

Kala Bay

Kala Bay is located east of Sisan. Among the
limestone pebbles on the coast, there are also
chert pebbles. During the field survey, we collec-
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Mikropetrografska analiza pokazala je da je rijec¢
o roznjacima kriptokristalaste strukture s preosta-
lom kriptokristalastom karbonatnom komponen-
tom. Jedan uzorak karakteriziraju djelomi¢no uglati
litoklasti niske sferi¢nosti te silicificirane peloidne
forme preostale iz primarne strukture (sl. 30). Dru-
gi uzorak karakteriziran je tankim laminama svije-

vew 7

tlije i tamnije boje te oneciSéenje organskom tvari.

ted very diverse samples; from large pieces of
chert with a yellow and white cortex and gray ho-
mogeneous structure, thin plate-like and lamina-
ted cherts similar to those from TrebiSce, to cher-
ts with white lithoclasts that resembles the raw
material collected in Polje Bay and so on (Fig. 29).

We knapped several flakes from a large nodule
collected in this bay. The fracture is conchoidal

n f-‘u' o LT

B

-6

Sl. 29 Raznolikost sirovine sakupljene na obali uvale Kala (snimila: K. Sprem; Sprem 2022: 53, sl. 30)
Fig. 29 Diversity of chert samples collected on the coast of Kala Bay (photo by: K. Sprem; Sprem 2022: 53, Fig. 30)

i &

0.2 mm

Sl. 30 Litoklast u roznjaku iz uvale Kala, poveéanje 40x. A polarizirano svjetlo; B ukrizeni nikoli (izradila: K. Sprem;

Sprem 2022: 55, mikrofotografija 13)

Fig. 30 Lithoclast in a chert sample from Kala Bay, magnification 40x: A polarized light; B crossed polars (made by: K.

Sprem; Sprem 2022: 55, microphotography 13)
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Marlera

Na srediSnjem dijelu poluotoka Marlera na
oranici na povrsini tla zabiljeZeni su vedéi i manji
komadi roZnjaka. Sirovina je vrlo karakteristic-
nog izgleda, sive do tamno sive boje s prosloj-
cima svjetlijih nijansi te karakteristi¢nim bijelim
litoklastima (sl. 31). Unato¢ tome Sto puca vrlo
nepravilno, pogodna je za lomljenje te izradu
odbojaka i sjeCiva $to je pokazala liticka analiza
nalaza s nedalekog neolitickog nalazista Kar-
gadur (Sprem 2022).

Prema miktopetrografskoj analizi, radi se
o sirovini kriptokristalaste strukture, bogatoj
duhovima mikrofosila i primarnih karbonatnih
zrna (radiolarije i peleti; sl. 32) te ponekad pro-
Saranoj krupnozrnastim laminama. Kriptokri-
stalasta struktura ponekad sadrzi pore koje su
ispunjene kalcedonskim kvarcom i megakvar-
com. Osim malih i veéih paketa sirovine, na po-
druéju Marlere pronadeno je nekoliko kamenih
izradevina i jedna jezgra iz iste sirovine (T. 1:
6-7; 3).

Sl. 31 Karakteristi¢an izgled sirovine s Marlere.
Povecanje 6x, mjerka je duljine 5 mm (izradila: K. Sprem;
Sprem 2022: 56, sl. 35)

Fig. 31 Characteristic appearance of chert from Marlera.
Magnification 6x, scale is 5 mm long (made by: K. Sprem;
Sprem 2022: 56, Fig. 35)

Ova sirovina zastupljena je na ranoneolitic¢-
kom nalazistu Vréevan nedaleko Medulina; od
12 pronadenih cijepanih kamenih izradevina,
10 ih je izradeno iz sirovine s Marlere (Komso
2006a: 18). Nazalost, ne postoji viSe podataka
o0 ovome halazistu jer je rije€ o zastitnom istra-
Zivanju koje je otkrilo plitke slojeve poremece-
ne erozijom sedimenata (Koms$o 2006a: 11). Na
nalazi$tu Kargadur kod LiZnjana ova sirovina je

29

and the edges of the flakes are sharp. Therefore,
we determined the raw material from this loca-
tion as very good for most technological proce-
dures. When collecting raw material samples on
the coast, we also found one core (PIl. 2). It was
used for knapping flakes and blades and consid-
ering that it is made of local raw material from the
bay of Kala, we assume that they were producing
artifacts on the spot.

Micropetrographic analysis showed that the
collected samples have a cryptocrystalline quartz
mass with the remaining cryptocrystalline car-
bonate component. One sample is characterized
by subangular lithoclasts of low sphericity and si-
licified peloidal forms remaining from the primary
carbonate structure (Fig. 30). The second sam-
ple is characterized by thin laminations of lighter
and darker colors and contamination with organic
matter.

Marlera

Larger and smaller pieces of chert can be found
on the surface of an arable land plot in the cen-
tral part of the Marlera Peninsula. The raw mate-
rial has a very characteristic appearance, gray to
dark gray with interlayers of lighter shades and
characteristic white lithoclasts (Fig. 31). Even
though the raw material cracks very irregularly, it
is suitable for producing blades and bladelets, as
shown by the lithic analysis of knapped stone ar-
tifacts from the nearby Neolithic site of Kargadur
(Sprem 2022).

Micropetrographic analysis showed chert with
a cryptocrystalline texture, rich in ghosts of mi-
crofossils and primary carbonate grains (radio-
laria and pellets; Fig. 32) and sometimes coarser-
grained laminae. The cryptocrystalline structure
is interspersed with pores that are filled with fi-
brous quartz and megaquartz. In addition to small
and larger packages of raw material with a char-
acteristic appearance, several lithic artifacts and
a core from the same raw material were also found
in Marlera (PI. 1: 6-7; 3).

This raw material is represented at the early
Neolithic site of Vréevan, not far from Medulin; of
the 12 knapped stone artifacts found at the site,
10 were made from raw materials from Marlera
(Kom$o 2006a: 18). Unfortunately, the data was
collected from a rescue excavation which re-
vealed shallow layers disturbed by sediment
erosion (Koms$o 2006a: 11), so not much more is
known. A large percentage of this raw material
was also recorded at the site of Kargadur near
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Sl. 32 Silicificirani duhovi primarnog sastava karbonatne stijene u kriptokristalastoj strukturi roznjaka s Marlere,
povecanje 40x: A polarizirano svjetlo; B ukrizeni nikoli (izradila: K. Sprem; Sprem 2022: 56, mikrofotografija 14)

Fig. 32 Silicified ghosts of the primary carbonate components of the host rock seen here in a cryptocrystalline quartz mass,
chert sample from Marlera, magnification 40x: A polarized light; B crossed polars (made by: K. Sprem; Sprem 2022: 56,

microphotography 14)

zabiljeZena u velikom postotku. NalaziSte sadr-
Zi slojeve ranog i srednjeg neolitika, a liticka je
analiza pokazala povecéanje prisutnosti sirovine
s Marlere u slojevima srednjeg neolitika (Sprem
2022: 81-82). Leziste na Marleri od Vrcevana
je udaljeno oko 2 km zrac¢ne udaljenosti, a od
Kargadura nesto viSe od 3 km.

RASPRAVA | ZAKLJUCAK

Uz obilje karbonatne sirovine, Istarski poluo-
tok odlikuje se i mnogim leziStima roznjaka ko-
ja su prapovijesnim zajednicama posluzila kao
izvor materijala za izradu oruda namijenjenih
za svakodnevne aktivnosti (vidi na primjer Co-
dacci 2004; Forenbaher 2006; KomS$o 2006a;
2006b; 2007; Sprem 2022). Ona se dijele na pri-
marna i sekundarna ovisno o tome jesu li nodule
na mjestu nastanka ili su zbog troSenja stijene
domacdina prenesene na drugo mjesto. Lezista
roznjaka na podrudéju hrvatskog dijela Istre su:
Kupice, Gradec, Grabovica, Mraske grize i Ve-
li uzidanac na Ciéariji, Trebis¢a, Podtrebiséa i
Podmaj na UCki, Sv. Petar u Mos¢éenic¢koj Dragi,
Luckici i Poljaki u srediSnjoj Istri, Zlatni rt (Mon-
tauro) kod Rovinja, Us¢e RaSe i Uvala Budava na
isto¢noj obali; bogata primarna leziSta nalaze
se na poluotocima Vizula i Premantura na jugu
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Liznjan. The site yielded Early and Middle Neo-
lithic layers, and the lithic analysis showed an
increase in the presence of raw materials from
Marlera in the Middle Neolithic layers (Sprem
2022: 81-82). The deposit on Marlera is about 2
km away from Vréevan by air, and slightly more
than 3 km from Kargadur.

DISCUSSION AND CONCLUSION

In addition to the abundance of carbonate raw
materials, the Istrian peninsula is also charac-
terized by many chert deposits that served pre-
historic communities as a source of material for
making tools intended for everyday activities (see
for example Codacci 2004; Forenbacher 2006;
Kom$o 2006a; 2006b; 2007; Sprem 2022). They
are divided into primary and secondary, depend-
ing on whether the nodules are at the place of ori-
gin or have been transferred to another place due
to wear of the host rock. The chert deposits in the
Croatian part of Istria are: Kupice, Gradec, Grabo-
vica, Mraske grize and Veli uzidanac on Ciéarija,
TrebiS¢a, Podtrebi§¢a and Podmaj on Ucka, Sv.
Petar in Moscenicka Draga, Luckiéi and Poljaki in
central Istria, Zlatni rt (Montauro) near Rovinj, Rasa
River Mouth and Budava Bay on the east coast; rich
primary deposits are located on the peninsulas of
Vizula and Premantura in the south of Istria, while
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T oblik prikupljene prikladnost . I
vex vex boja sirovine [ A . .. sakupio, objavio: /
leziSte | vrsta lezista sirovine | dimenzije /| |uzorka/
g .. | color of raw . A e e collected,
deposit type of deposit X shape of raw dimensions | suitability of R
material . .. | published by:
material raw material
Kupice pnmarno/ zelenka.sta / nepoznato / nepoznato / 3 Pellegatti
primary greenish unknown unknown
rimarno / tamnosiva do nepravilne nodule / | nepoznato /
el b rimar crna / irr?'e ular nodule uFr)\known 2 Pellegatti
P y dark gray to black 9
Grabrov!cal nepoznato / mat siva / nodula; slojevita/ | nepoznato / .
Grabrovica . 4 Pellegatti
peak unknown matte gray nodule; bedded unknown
Veli uzidanac/| nepoznato/ smeda, siva/ nepoznato / nepoznato /| nepoznato / .
Lo, Pellegatti
Veli Uzidanac unknown brown, gray unknown unknown unknown
Mraske grize | primarno / siva/ okrugle nodule / nepoznato / .
v . 2 Pellegatti
Mraske Grize primary gray round nodules unknown
siva, tamnosiva do
primarno / crna/ plocaste nodule / 10-20 cm .
primary gray, dark gray to platy nodules 20-40 cm s Pellegatti
black
Trebiéa N5 do N4, meglium
gray do medium
sekundarno / dark gray / plo¢aste nodule / x
secondary N5 to N4, medium platy nodules 3-10cm s Sprem
gray to medium
dark gray
Jtamni”ili ,crven-
Pod Trebi%éa prlmarno/ ) ka’a’stl “/ plo¢aste nodule/ | nepoznato/ 4 Forenbaher 2006
primary dark" or "red- platy nodules unknown
dish”
Podmaj prlmarno/ sv!JetIo siva [ n‘epravnne nodule / | nepoznato / 3 Pellegatti
primary light gray irregular nodules unknown
Jtamni”ili ,crven-
Sveti Petar prlmarno/ " kz:sn ,,/ okrugle nodule / 5-10 cm 4 Forenbaher 2006
primary dark” or "red- round nodules
dish”
5PB 6/1do
5PB5/1, light gray
primarno / do bluish gray / plo¢aste nodule / | nepoznato/ .
LT primary 5PB 6/1to 5PB5/1, platy nodules unknown 8 Pellegatti
light gray to bluish
gray
5PB 6/1do
5PB5/1, light gray plocaste nodule;
prlmarno/ do bluish gray / slojevit / 10-35cm 3 Pellegatti
primary 5PB 6/1to 5PB5/1, | platy nodules; bed- 5cm
light gray to bluish ded
Poljaki gray
5YR 5/2 pale
sekundarno / brown / plocaste nodule / X
secondary 5YR 5/2 pale platy nodules 10.em 8 Sprem
brown
kuglaste do jajolike
Zlatn! rt/ pr|marno/ nepoznato / nodula/ 4 oko 10 em nepoznato / Tigljar 2004
Zlatni Cape primary unknown globular to ovoid unknown
nodules

UsSce RaSe [
Rasa River
mouth

nepoznato /
unknown

tamnosiva s bjie-
lim to¢kama /
dark gray with
white spots

nepoznato /
unknown

nepoznato /
unknown

nepoznato /
unknown

Pellegatti 2009
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leziste /
deposit

vrsta lezisSta |
type of deposit

boja sirovine [
color of raw
material

oblik prikupljene
sirovine |

shape of raw
material

dimenzije |
dimensions

prikladnost
uzorka [
suitability of
raw material

sakupio, objavio: |
collected,
published by:

Uvala Budava /
Budava Bay

nepoznato /
unknown

nepoznato /
unknown

nepoznato /
unknown

nepoznato /
unknown

nepoznato /
unknown

Pellegatti 2009

Vizula

primarno /
primary

N8 do N5 very
light gray do me-
dium gray /

N8 to N5 very light
gray to medium
gray

plo¢aste nodule /
platy nodules

5-25cm

Sprem

sekundarno /
secondary

10YR 6/6 dark
yellowish orange

valutice /
pebbles

5-25cm

Sprem

Rt Runke /
Runke Cape

primarno /
primary

N9 do N5 white do
medium gray /
N9 to N5 white to
medium gray

grudaste i lecaste
nodule /
lenticular and lumpy
nodules

5-20cm

Sprem

Uvala Polje [
Polje Bay

primarno /
primary

N8 do N4, very
light gray do me-
dium dark gray,
blize okorini 5Y 8/1
yellowish gray /
N8 to N4, very
light gray to me-
dium dark gray,
closer to cortex
5Y 8/1 yellowish
gray

lecast /
lenticular

5-30cm

Sprem

sekundarno /
secondary

N8 do N4, very
light gray do me-
dium dark gray /

N8 to N4, very
light gray to me-

dium dark gray

valutice /
pebbles

5-10 cm

Sprem

Uvala Kala /
Kala Bay

sekundarno /
secondary

N8 do N4, very
light gray do me-
dium dark gray /

N8 to N4, very
light gray to me-

dium dark gray

oblutak /
pebble

10 cm

Sprem

Marlera

sekundarno /
secondary

N8 do N4, very
light gray do me-
dium dark gray, s
proslojcima 5B 7/6

light blue /

N8 to N4, very
light gray to medi-
um dark gray, with
layers of color 5B

7/6 light blue

plo¢ast /
platy

3-12cm

Sprem

Tab. 2 Karakteristike roZnjaka iz primarnih i sekundarnih leziSta na podrucju hrvatskog dijela Istarskog poluotoka (izra-

dila: K. Sprem)

Tab. 2 Characteristics of chert from primary and secondary deposits in the Croatian part of the Istrian Peninsula (made by:

K. Sprem)
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Istre, dok se dva sekundarna leziSta nalaze na
jugozapadu poluotoka, na poloZajima Marlera i
uvala Kala. Ovaj rad donosi pregled podataka o
navedenim leziStima roznjaka koji su sakupljeni
tijekom Cetiri godine doktorskog istrazivanja au-
torice teksta. Uz lokaciju i opis leziSta, autorica
donosi i podatke iz mikropetrografskih analiza
uzoraka roznjaka koje su prikupili ona i P. Pelle-
gatti u svojim istrazivanjima, nastojeci prikupiti
viSe podataka za daljnja prouc¢avanja proveni-
jencije. Problematika istrazivanja provenijenci-
je roznjacke sirovine s prapovijesnih lokaliteta
mnogostruka je. Naime, kao $to smo pokazali u
ovom radu, veéina roznjaka iz leZiSta na podru¢-
ju Istre makroskopski se ne razlikuje puno, bilo
dajerije¢ o primarnim ili sekundarnim lezistima.
Rije¢ je o sirovini tamnosive, sive ili smeckaste
boje, bijele ili Zu¢kaste okorine. Oc¢ita iznimka je
primjerice sirovina s Marlere koja je prepoznat-
liiva zbog izmjena svjetlijih i tamnijih sivkastih
lamina. Stoga je zbog velike sliénosti u izgledu
i boji sirovine vrlo tesSko razlikovati razlicita le-
zista. Mikropetrografska analiza pokazala je da
su uzorkovani roznjaci dijagenetski; gradeni su
od silicijskih minerala koji su potisnuli kalcitne
primarne strukturne sastojke (Tisljar 2001: 96).
Stoga ponekad moZemo vidjeti sacuvanu, ali re-
kristaliziranu primarnu strukturu karbonatnog
taloga, kao S$to su razni mikrofosili (benticke i
planktonske foraminifere, ostrakodi, radiolarije,
spikule spuzviitd.), peletiili peloidi itd. (o struk-
turi karbonatnih sedimentnih taloga i stijena vidi
Pettijohn 1975; Tisljar 2001). Na temelju tesko
prepoznatljivih rekristaliziranih mikrofosila vrlo
je tesko odrediti starost stijene i leZiste sirovi-
ne. No, ponekad se fosili dobro o¢uvaju, kao na
primjer roznjaci s numulitnim benti¢kim forami-
niferama paleogenske starosti koji su koriSteni
za vrijeme kasnog glacijala u pecini Kopacini na
otoku Bracu (Vukosavljevi¢ et al. 2011). Zasad
na podrucju Istre nisu pronadena leziSta roZnja-
ka paleogenske starosti.

S druge strane, neka su leziSta u Istri poka-
zala veliku razinu heterogenosti po pitanju ma-
kroskopskog izgleda roZnjaka — na primjer uvala
Kala ili uvala Polje, gdje nalazimo pakete sirovi-
ne sive boje i homogenog izgleda, sirovinu s li-
toklastima u strukturi ili pak laminiranu sirovinu.
Dakle, uzorci roZznjaka s jednog lezista istovre-
meno mogu biti sliéni jedan drugome i razli€iti,
Sto oteZava istraZivanje porijekla sirovine, a ti-
me i dobivanje odgovora na Sira socio-ekonom-
ska pitanja o prapovijesnim zajednicama. Zasad
pretpostavljamo da su roZnjaci s lezi$ta na Ci-
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two secondary deposits are located in the south-
west of the peninsula, at the locations of Marlera
and Kala Bay. This paper provides an overview of
the data on the chert deposits collected during four
years of doctoral research by the author of this text.
Along with the location and description of the de-
posits, the author also brings the data from micro-
petrographic analyses of samples collected both by
her and P. Pellegatti in his research, in an attempt to
gain more data for further provenance studies. The
issue of provenance of chert on prehistoric sites is
a multifaceted one. Namely, as we have shown in
this paper, most cherts from deposits in Istria do
not differ much macroscopically, whether they are
from primary or secondary deposits. The cherts are
mostly dark gray, gray or brown in color, with a white
or yellowish cortex. An obvious exception is the raw
material from Marlera, which is recognizable due to
the alternation of lighter and darker grayish laminae.
Therefore, due to the great similarity in the appear-
ance and color of Istrian chert, it is very difficult to
distinguish between different deposits. Micropetro-
graphic analysis showed that the sampled cherts
are diagenetic; they were built from siliceous min-
erals that replaced the primary calcite components
(Tisljar 2001: 96). Therefore, sometimes we can see
the preserved but recrystallized primary structure
of the carbonate sediment, such as various micro-
fossils (benthic and planktonic foraminifera, ostra-
cods, radiolaria, spicules of sponges etc.), pellets
or peloids and so on (on the texture of carbonate
sedimentary sediments and rocks, see Pettijohn
1975; Tisljar 2001). Based on recrystallized micro-
fossils that are hard to recognize, it is very difficult
to determine the age of the rock and to pinpoint
the deposit. However, sometimes fossils are well
preserved, such as for example cherts with num-
mulitic benthic foraminifera of Paleogene age that
were used during the late glacial in Kopacina Cave
on Brac island (Vukosavljevi¢ et al. 2011). So far, no
Paleogene chert has been found in Istria.

On the other hand, some deposits in Istria show
a high level of heterogeneity in terms of the macro-
scopic appearance of the chert — for example Kala
Bay or Polje Bay, where we find gray and homoge-
neous cherts, cherts with lithoclasts in their texture
or laminated cherts. Thus, samples of chert from
one deposit can be similar to each other and also
very different, which makes it difficult to research
the origin of the raw material, and thus to obtain
answers to the broader socio-economic questions
about prehistoric communities. So far, we presume
that the cherts from the Ciéarija and U&ka depos-
its were used in the Neolithic layers in Pupiéina
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Cariji i UCki koriSteni u neolitickim slojevima u
Pupicinoj i Veloj pedéi u kanjonu Vele drage (Fo-
renbaher 2006), dok je sirovina s Vizule i Marle-
re koriStena na neolitickim nalaziStima Vréevan,
Vizula i Kargadur (Koms$o 2006a; Codacci 2004;
Sprem 2022).

Tijekom terenskih pregleda, na nekim su le-
ziStima roznjaka pronadene kamene izradevine.
Jezgre su pronadene u Trebisc¢i, Poljakima, u
uvali Kala i na Marleri, dok su lomljene izradevi-
ne, neke od njih oruda, pronadene u Poljakima,
u uvali Kala, na rtu Runke, u uvali Porti¢ te na
Marleri (T. 1-3). Na navedenim mjestima do sa-
da nisu zabiljeZena nalazista. Sirovina sakuplje-
na na leZistima Grabrovica, Pod TrebiSca, Sveti
Petar, Vizula, Rt Runke, uvala Polje, uvala Kala
te Marlera ocijenjena je kao vrlo dobra za veci-
nu tehnoloskih postupaka, odnosno ¢ini se naj-
kvalitetnijom sirovinom na podrucju Istarskoga
poluotoka, prema kriterijima opisanim u uvodu.

ViSe odgovora na pitanja provenijencije mogle
bi nam dati geokemijske analize. Autorica teksta
je u sklopu svog doktorskog istrazivanja geo-
kemijski ispitala ukupno 14 uzoraka roznjaka s
podrucja Istre, a rezultati, iako donekle manjka-
vi po pitanju statistiCke signifikantnosti, upucu-
ju na elemente nikal (Ni), molibden (Mo), rubidij
(Rb), litij (Li), bor (B), selen (Se), stroncij (Sr),
uran (U) i magnezij (Mg) kao od moguceg zna-
Caja u prepoznavanju izmedu roznjaka s Vizule i
Marlere (usmeno priopéenje Bernardo Marcius,
magd. chem.). Da bismo dobili viSe podataka sva-
kako je potrebno sustavno uzorkovanje i ispiti-
vanje veced broja uzoraka.
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and Vela peda in the Vela draga canyon (Forenba-
her 2006), while the raw material from Vizula and
Marlera was used in the Neolithic sites of Vréevan,
Vizula and Kargadur (Kom$o 2006a; Codacci 2004;
Sprem 2022).

During field surveys, knapped chert artifacts were
found on some chert deposits. Cores were found in
Trebiscéa, Poljaki, in Kala Bay and on Marlera, while
artifacts, some of them tools, were found in Poljaki,
in Kala Bay, on Runke Cape, in Porti¢ Bay and on
Marlera (Pl. 1-3). No sites have been recorded in
the mentioned places before. The raw material col-
lected at the deposits of Grabrovica, Pod Trebisca,
Sveti Petar, Vizula, Rt Runka, Polje bay, Kala bay
and Marlera was assessed as very good for most
technological processes, that is, it appears to be the
best quality raw material in the Istrian peninsula, ac-
cording to the criteria described in the introduction.

Geochemical analyzes could give us more an-
swers to questions of provenance. As part of her
doctoral research, the author of this text geo-
chemically tested a total of 14 chert samples from
the area of Istria, and the results, although some-
what lacking in terms of statistical significance,
indicate the elements nickel (Ni), molybdenum
(Mo), rubidium (Rb), lithium (Li), boron (B), sele-
nium (Se), strontium (Sr), uranium (U) and mag-
nesium (Mg) as of possible significance in differ-
entiating the deposits of Vizula and Marlera (oral
communication by Bernardo Marcius). In order to
obtain more data, systematic sampling and test-
ing of a larger number of samples is definitely
necessary.
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T. 1Izradevine pronadene tijekom terenskih pregleda: 1-4 Uvala Porti¢; 5 Rt Runke; 6-7 Marlera; 8-9 Poljaki; 10
Trebi$ca (nacrtala: M. Roncevic)

Pl. 1 Artifacts found in field surveys: 1-4 Porti¢ Bay; 5 Runke Cape; 6-7 Marlera; 8-9 Poljaki; 10 TrebiS¢a (drawing by: M.
Roncevic)
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T. 2 Jezgra pronadena u uvali Kala (nacrtala: M. Roncevic)
Pl. 2 Core found in Kala Bay (drawing by: M. Roncevid)
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T. 3 Jezgra pronadena na poluotoku Marlera (nacrtala: M. Roncevic)
Pl. 3 Core found on the Marlera Peninsula (drawing by: M. Roncevic)
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