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U ovom se radu analiziraju sirovinski sastav, tehnoloske
kategorije i tipologija izradevina koje su radene redukcijom
roznjackih jezgara, a nadene su na povrsini srednjoneolitickog
lokaliteta Lokvica u Blatskom poju na otoku Korculi. Liticke
izradevine pokazuju tipi¢ne neoliticke znacajke, $to je vidljivo
prema dobro zastupljenim prizmastim sjeivima i na njima na-
pravljenih oruda, a i opéa svojstva liticke industrije odgovaraju
stanju poznatom na §irem prostoru.

Materijalna analiza litickih artefakata provedena radi odre-
denja vrsta stijena, odnosno litickih tipova kori$tenih u njiho-
voj izradi imala je za cilj utvrdivanje porijekla kamene sirovine
i rekonstrukciju strategije njezine nabave. Dobiveni rezulta-
ti nedvojbeno ukazuju na apeninski poluotok Gargano kao is-
hodiste velike veéine u Lokvici koristene sirovine i polupro-
izvoda, §to se posebno odnosi na pravilna prizmasta sjeciva.
Ova spoznaja ukazuje na neolitic¢ki obrat u odnosu na raniju,
mezoliticku strategiju lokalnog nabavljanja sirovine te otva-
ra niz zanimljivih pitanja vezanih uz proces neolitizacije i ra-
zvoja neolitika ne samo na Korculi nego i na ¢itavoj isto¢noj
obali Jadrana.
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This paper contains an analysis of the raw material compo-
sition, technological categories and typology of the artefacts
made by the reduction of chert cores that were found on the
surface of the Middle Neolithic site of Lokvica in Blatsko poje
on the island of Korcula. The lithic artefacts exhibit typical
Neolithic features, which is apparent in the well-represented
prismatic blades and the tools made on them, while the gene-
ral properties of the lithic industry correspond to the situati-
on known in the wider area.

A materials analysis of the lithic artefacts conducted in or-
der to determine the types of rocks, i.e., the lithic types used
in their production, was aimed at ascertaining the origin of
the stone materials and reconstructing the strategy for their
procurement. The results obtained undoubtedly point to the
Apennine Gargano peninsula as the source of the vast majority
of the raw materials used and products made in Lokvica, whi-
ch particularly pertains to regular prismatic blades. This disco-
very points to a Neolithic shift in relation to the earlier, Meso-
lithic strategy of procuring raw materials and opens a series of
intriguing questions tied to the process of Neolithization and
development of the Neolithic not only on Korcula but in the
entire Eastern Adriatic seaboard.

Key words: Lokvica, Korcula, Middle Neolithic, lithic artefa-
cts, lithic types, Monte Gargano.
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1. UVOD

Intenzivna istrazivanje neolitika otoka Korcule te susjednog
Susca i poluotoka PeljeSca traju od sredine zadnjeg desetljeca
20. stoljeca. Rezultati rada nekoliko timova' sa slicnim istrazi-
vackim pitanjima i slicnom, uglavnom suvremenom metodo-
logijom donijeli su brojne nove spoznaje o neoliti¢kom okoli-
$u, materijalnoj kulturi, na¢inu prehrane i drugim aspektima
zivota nekada$njih stanovnika.

Vedina iskapanja bila je usmjerena na $pilje jer istraziva-
¢ima osiguravaju vecu koli¢inu nalaza, jasniju stratigrafiju pa
i duze vrijeme posjedanja lokaliteta. Spilje poput Vele spile i
Zukovice istrazuju se desetlje¢ima, a dobiveni rezultati refe-
rentni su za proucavanje neolitika ovog dijela Jadrana pa i §i-
reg prostora. Istodobno polako raste i broj poznatih lokaliteta
na otvorenom koji se namecu kao sve znacajnije tocke, poseb-
no u proucavanju cjelovitosti ljudskog koriStenja nekog pro-
stora tijekom neolitika.

Tema ovoga rada su porijeklo sirovine i svojstva liticke in-
dustrije srednjoneolitickog naselja Lokvica u Blatskom poju na
Korculi. Ovdje valja spomenuti slicne lokacije na Kor¢uli. Prva
u nizu, smjeStena na zapadnom pocetku transoto¢nog puta je
Boneficij-Gudulija u blizini Vele Luke, gdje je tijekom istrazi-
vanja anticke vilae rusticae u predantickom sloju nadeno ne-
koliko komada lomljenog i obradenog kamena te viSe uloma-
ka posuda ukraSenih hvarskim dekorativnim stilom.? U polju
Blatina (Siknica) u sredi$tu otoka, u neposrednoj blizini sedam
prirodnih lokvi od kojih su neke u proslim desetlje¢ima deva-
stirane, s povr$ine je prikupljeno vise ulomaka impreso kera-
mike, ali i druge, jo§ nedatirane keramike.3 Na isto¢nom zavr-
Setku transotocne prometnice, na morskom dnu u uvali Soline
lezi odli¢no o¢uvano neoliticko naselje, podignuto na umjet-
nom otoku poc¢etkom mladeg neolitika i potopljeno procesom
podizanja razine mora.+

2. PODACI O NALAZISTU | ISTRAZIVANJU

Lokalitet Lokvica nazvan je prema istoimenoj juznoj stra-
ni Blatskog poja,s najveceg krskog polja na Korculi. Zajedno s
okolnim plodnim, nizinskim dijelovima, povr$ina polja izno-
si oko 9 km? i od prapovijesti do danas ¢ini okosnicu zivota
na otoku. U najuZem smislu pojam Blatsko poje odnosi se na 1
km? nekada$njega periodi¢nog jezera koje je 1912. isuSeno me-
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1. INTRODUCTION

Intensive research into the Neolithic on the island of Korcu-
la and the neighbouring island of SuSac and PeljeSac Penin-
sula has been ongoing since the final decades of the 20™ centu-
ry. The results of work by several teams* with similar research
hypotheses and similar, generally contemporary methodolo-
gies have yielded considerable new insights into the Neolithic
environment, physical culture, diet and other aspects of life of
the former inhabitants.

Most excavations were oriented toward caves, because
they ensure higher quantities of finds for researchers, a clea-
rer stratigraphy and longer site use periods. Caves such as Vela
spila and Zukovica have been the scene of excavations for de-
cades, and the results are referential for the study of the Neo-
lithic in this part of the Adriatic and the wider region. At the
same time, the number of open-air sites has been gradually
growing and they are proving to be increasingly significant,
particularly to the study of overall human use of a given area
during the Neolithic.

The topic of this paper is the origin of the raw materials
and properties of the lithic industry of the Middle Neolithic
settlement of Lokvica in Blatsko poje (Blato plain) on Korcu-
la. Here it would be worthwhile to mention similar locations
on Korcula. The first, situated at the western terminus of the
trans-island route, is Boneficij-Gudulija near Vela Luka, whe-
re several pieces of broken and dressed stone and numerous
potsherds adorned in the decorative style of Hvar? were disco-
vered during the excavation of Roman-era villae rusticae. Nu-
merous Impressed ware potsherds and other, as-yet undated
pottery3 have been found in the Blatnica (Siknica) plain in the
middle of the island, in the immediate vicinity of seven natu-
ral ponds, of which some have been devastated in past decades.
A superbly preserved Neolithic settlement, built on an artifi-
cial island at the beginning of the Early Neolithic and submer-
ged when sea levels rose,* lies on the seabed in Soline Cove at
the eastern terminus of the trans-island route.

2. DATA ON THE SITE AND RESEARCH
The Lokvica site was named after the eponymous southern

end of Blatsko poje,s the largest karst plain on the island of
Korcula. Together with the surrounding fertile lowland secti-

1 Forenbaher 2006; Forenbaher 2018; Perho¢ 2018; Perhod, Altherr
2011; Forenbaher, Perhoc 2015; Della Casa 2019; Perhoc¢ 2020; Foren-
baher, Perho¢ 2020; Vukosavljevié¢, Perho¢, Radi¢ 2022.

Voditelji istraZivanja su Igor Borzi¢ i Dinko Radic.

Rekognosciranja D. Radi¢ i B. Bass, neobjavljeno.

Parica, Radi¢ 2019.

Radi¢, Borzi¢ 2017, 12-18.
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1 Forenbaher 2006; Forenbaher 2018; Perho¢ 2018; Perhoc, Altherr
20m; Forenbaher, Perho¢ 2015; Della Casa 2019; Perho¢ 2020;
Forenbaher, Perhoc 2020; Vukosavljevi¢, Perho¢, Radi¢ 2022.

The excavation leaders were Igor Borzi¢ and Dinko Radic.
Reconnaissance by D. Radi¢ and B. Bass, unpublished.

Parica, Radi¢ 2019.

Radi¢, Borzi¢ 2017, 12-18.
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lioracijom.® Danas je to polje znacajno jer se u njemu iz dubi-
ne od samo nekoliko metara crpi koli¢ina vode dovoljna za cje-
logodis$nju opskrbu vodom op¢ina Vela Luka, Blato i Smokvica.

U vrijeme prije izgradnje vodovodnog sustava pojedine obi-
telji su na svojim imanjima iskapale bunare. Jedan od njih, onaj
na posjedu obitelji Franulovi¢ - Prcalo, iskopan neposredno
nakon Drugoga svjetskog rata, privukao je pozornost geografa
Ante Kalogjere, koji je pregledao profil bunara i iskopani sedi-
ment te ustvrdio da gornjih tridesetak centimetara tla ¢ini na-
plavljena crvenica, a “niZe na dubini 30 - 60 cm je kulturni sloj
koji obiluje ulomcima keramike, opeke i kamenja...”.” Kalogje-
ra donosi koristan crtez profila bunara i iznosi pretpostavku
da je crvenica s primjesama gline nekada$nje jezersko dno is-
pod kojeg se nalazi sloj s arheoloSkim materijalom, odnosno da
su se u proslosti Blatskog poja smjenjivale faze krSkog jezera i
krskog polja. To je razlog za$to su arheoloski lokaliteti nalazeni
isklju¢ivo na okolnim padinama, a u samom polju usprkos vi-
Sekratnom rekognosciranju nisu nadeni ni pojedinacni nalazi.®

Iznimka je predio Lokvica, ¢iju smo povr§inu izmedu 2015.
i 2020. viSe puta pregledali. Tom je prilikom na povrsini uo-
¢ena veca koli¢ina vrlo fragmentiranih keramickih ulomaka i
skupljeno je nekoliko stotina izradevina od lomljenog kamena,
vie ulomaka slomljenih izradevina od glacanog kamena, sje-
¢ivo od opsidijana te deseci Zivotinjskih kostiju i zuba. 1z raz-
govora s vlasnicima terena doznali smo da je javno poduzece
Vodovod Blato tijekom radova na uredenju vodocrpilista otku-
pljenog od obitelji Franulovi¢ obavilo znatnije zemljane rado-
ve, ukljucujudi i iskop kanala dubine oko 1,5 metra pa je na
povrsini izbacen arheoloski sloj. Naknadnim poljodjelskim ra-
dovima arheoloski materijal je disperziran na povrsini od 2 do
3 tisuce Cetvornih metara, i to uglavnom na prostoru od suvre-
menog vodocrpili$ta do ceste u smjeru sjeveroistoka.

S ciljem vremenske i kulturne determinacije lokaliteta
2016. g. smo susretljivo$cu Vodovoda Blato u neposrednoj bli-
zini vodocrpiliSta istraZili sondu dimenzije 2 x 1 m. Naslage
su podijeljene u dva sloja, gornji (od 0,00 do 0,65 m), u kojem
se recentno smece mijeSa s arheoloSkim materijalom, i donji
(od 0,65 do 1,40 m.), vrlo ujednacenih svojstava, pa time bez
moguénosti podjele na stratigrafske jedinice. Uz ostale nala-
ze u sondi je ukupno nadena 61 izradevina od lomljenog ka-
mena, 59 od roznjaka i 2 od opsidijana. Iz gornjeg sloja potjece
47 litickih izradevina, a iz donjih, intaktnih naslaga 14. Dese-
tak ulomaka ceramicae figulinae, od kojih su oni ukraseni Ripoli
stilom nadeni na samom dnu sonde, te nekoliko ulomaka tra-
kaste keramike, uz izradevine od opsidijana, lokalitet odredu-
ju u mladu razvojnu fazu srednjeg neolitika, priblizno u vrije-
me kraja Sestog i poCetka petog milenija pr. Kr. te ukazuju na

ons, the plain’s surface covers a surface of 9 km?, and from pre-
history to the present it has constituted the focus of life on
the island. In the narrowest sense, the term Blatsko poje re-
fers to 1 km? of the former seasonal lake which was drained as
a part of land reclamation efforts in 1912.° Today the plain is si-
gnificant because only a few meters down it contains a quanti-
ty of water sufficient to supply the municipalities of Vela Luka,
Blato and Smokvica.

In the period preceding the construction of the water su-
pply system, individual families dug wells on their land. One
of the latter, situated on the property of the Franulovi¢-Prcalo
family, dug immediately after the Second World War, attracted
the attention of geographer Ante Kalogjera, who inspected
the well’s profile and the excavated sediments and ascertai-
ned that the upper, roughly thirty centimetres is soil compo-
sed of terra rossa, while “lower, at a depth of 30-60 cm, the-
re is a cultural layer abounding in potsherds and fragments
of brick and stone (...)."”” Kalogjera provided a useful sketch of
the well’s profile and posited that the terra rossa intermingled
with clay was the former lake bottom, below which there is a
layer with archaeological materials, i.e., that in the past Blat-
sko poje alternated between phases as a karst lake and a karst
plain (polje). This is the reason why the archaeological sites are
exclusively situated on the surrounding slopes, while indivi-
dual finds were not discovered in the plain itself despite nu-
merous reconnaissance inspections.®

The exception is the Lokvica section, where the surface
had been repeatedly inspected between 2015 and 2020. On this
occasion, a higher quantity of very fragmented potsherds was
observed, and several hundred artefacts made of knapped sto-
ne, several fragments of broken polished stone artefacts, an
obsidian blade and dozens of animal bones and teeth were gat-
hered. Based on conversations with the land’s owners, we lear-
ned that when the public waterworks company Vodovod Blato
upgraded a water pumping facility purchased from the Franu-
lovi¢ family, it had conducted extensive earthworks, including
the digging of a canal up to 1.5 meters deep, so that an arc-
haeological layer was surfaced. These archaeological materials
were dispersed over of surface of 2 to 3 thousand square me-
ters due to subsequent land cultivation, mostly in a north-ea-
sterly direction over the area from the modern pump station
to the road.

Thanks to Vodovod Blato’s generous permission, we exami-
ned a test trench with dimensions of 2 x 1 m in the immediate
vicinity of the water pumping station in 2016. The sediments
were divided into two layers, an upper (from 0.00 to 0.65 m),
in which more recent refuse was mixed with archaeological

6 Isto.
7 Kalogjera 1976, 164-166.
8 Radi¢ 2000, 39-42.
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snaznu povezanost s Korculi susjednim jugom Apeninskog po-
luotoka.®

3. MATERIJALI | METODE ANALIZE LITICKE SIROVINE

Materijalna analiza litickih artefakata s ovog nalaziSta prove-
dena je radi odredenja vrsta stijena, odnosno litickih materi-
jalnih tipova koriStenih u njihovoj izradi. Cilj analize je odre-
denje porijekla kamene sirovine i rekonstrukcija strategije
njezine nabave. Svrha ukupne tipoloske, tehnoloske i sirovin-
ske analize litickih artefakata je rekonstrukcija pojedinih as-
pekata neolitic¢ke privrede u otockom okoliSu. Lokvica pred-
stavlja novi element u slici neolitic¢kih nalaziSta na Korculi, u
Dalmaciji i §ire na isto¢nojadranskom prostoru.*®

3.1. Materijali i metode analize liticke sirovine

Na povrsini nalaziSta prikupljeno je ukupno 463 litickih nala-
za mase 1,6408 kg (tab. 5)."* Materijalna analiza provedena je
na ukupno 327 litickih nalaza mase 1,4232 kg (tab. 1). Uvjetova-
no organizacijskim razlozima, to je ne$to manje od nalaza obu-
hvacenih tipolo§ko-tehnolo$kom analizom.

U ispitivanju sirovine artefakata koriStene su uobicajene
petrografske makroskopske i mikroskopske metode koje je ko-
autor ovoga rada Z. Perho¢ do sada isprobao na brojnim liti¢-
kim skupovima.® Liticki materijalni tip (litotip, LMT) osnovna
je klasifikacijska jedinica artefakata u materijalnoj analizi litic-
kog skupa jednog nalazi$ta. Odredljiv je temeljem petrografije
artefakta u korelaciji sa svojim potencijalnim geoloskim izvo-
rom. Drugim rije¢ima, arheolo$ki uzorak litotipa mora makro-
skopski i mikroskopski odgovarati geolo§kom uzorku litotipa
s istrazenog izdanka da bi se moglo odrediti vjerojatno porije-
klo i interpretirati strategija nabave sirovine.

Izvori sirovine koriStene u izradi artefakata iz Lokvice su s
obzirom na udaljenost od nalaziSta i polozaj na Jadranu, prema
porijeklu grupirani u sljedece resursne zone:

- lokalna resursna zona (L): izvori sirovina udaljeni najviSe
20 km od nalazista;

- transregionalna resursna zona - istok (T-E1 Dal): isto¢noja-
dranska transregionalna zona na podrucju Dalmacije, izvo-
ri sirovina udaljeni viSe od 50 km od nalaziSta;

- transregionalna resursna zona - zapad (T-W1: poluotok Gar-
gano) ili zapadnojadranska zona na podrudju poluotoka Gar-
gano, izvori sirovina udaljeni su vise od 50 km od nalaziSta.

Porijeklo sirovine i svojstva liticke industrije ...

materials, and a lower layer (from 0.65 to 1.4 m) with rather
uniform properties, so thereby impossible to subdivide into
stratigraphic units. Among other finds, a total of 61 knapped
stone artefacts were found, 59 made of chert and 2 of obsidian.
The upper layer yielded 47 lithic artefacts, while 14 are from
the lower, intact sediments. Roughly ten fragments of cerami-
cae figulinae, of which those adorned in the Ripoli style were
found at the very bottom of the trench, as well as several Li-
near ware potsherds place this site at the earlier developmen-
tal phase of the Middle Neolithic, at roughly the end of the 6™
and beginning of the 5™ millennium BC. They also testify to
the strong link between Korcula and the neighbouring sout-
hern Apennine Peninsula.?

3. MATERIALS AND METHODS FOR ANALYSING
LITHIC RAW MATERIALS

The materials analysis of the lithic artefacts from this site was
conducted in order to determine the type of rock, i.e., the li-
thic material types used in their production. The aim of the
analysis was to determine the origin of the stone materials
and reconstruct the strategy for its procurement. The purpose
of the overall typological, technological and materials analysis
of the lithic artefacts is the reconstruction of individual aspe-
cts of the Neolithic economy in the island environment. Lo-
kvica constitutes a new element in the picture of Neolithic si-
tes on Korcula, in Dalmatia and farther afield in the Eastern
Adriatic seaboard.

3.1. Materials and methods for analysing lithic raw materials

A total of 463 lithic finds with a total mass of 1,6408 kg (Table
5) were gathered on the surface.” The materials analysis was
conducted on a total of 327 lithic finds with a mass of 1,4232 kg
(Table 1). Due to organizational constraints, this was somew-
hat less than the finds encompassed by the typological-tech-
nological analysis.

Testing the raw materials of the artefacts made use of the
standard petrographic macroscopic and microscopic methods
which this paper’s co-author Zlatko Perho¢ has thus far em-
ployed on numerous lithic groups.”? The lithic material type
(lithotype, LMT) is the basic classification unit for artefacts
in the materials analysis of the lithic group of a given site. It
may be determined on the basis of an artefact’s petrography in

9 Radic 2016, 10-23.

10 Perhoc 2020.

1 Liticki skup nalaziSta pohranjen je u zbirci Centra za kulturu Vela
Luka (otok Korcula, Hrvatska).

12 Metode materijalne analize litickih artefakata izradenih tehnikom
lomljenja opSirno su opisane u Perho¢ 2020.

9 Radi¢ 2016, 10-23.

10 Perhoc 2020.

11 The site’s lithic group is stored in the collection of the Vela Luka
Centre for Culture (island of Korcula, Croatia).

12 The materials analysis methods for lithic artefacts made by knap-
ping are thoroughly described in Perho¢ 2020.

107



VAHD 115-1, 2023., 103-153

Metode ispitivanja sirovine litike iz Lokvice nuzno su pri-
lagodene specificnostima postdepozicijskih promjena nalaza.
Naime, makroskopska analiza uzoraka litotipova artefakata iz
Lokvice, a time i materijalna klasifikacija cijeloga skupa, oteza-
na je patinom koja je izmijenila izgled roznjaka. Liti¢ki nalazi
su tijekom makroskopske klasifikacije pregledani povecalima s
10-kratnim i 30-kratnim poveéanjem. Na kontrolnim uzorcima
nalaza sa sasvim neprozirnom patinom bruSenjem povrsine
otkriven je nepatinirani sloj. Tako preparirani uzorci mikrosko-
pirani su petrografskim mikroskopom pod reflektiranim svje-
tlom. Od Cetiri uzorka vaznih za odredenje porijekla sirovine
izradeni su izbrusci koji su mikroskopirani u prolaznom svje-
tlu. Odredenje litotipa prakticki je provedeno makroskopskim
pregledom nalaza pod povecalom, mikroskopskim pregledom
nabrusaka pod reflektiranim svjetlom i izbruska u prolaznom
svjetlu. U tom procesu su, analogno nepatiniranim nalazima,
odredeni litotipovi slabo patiniranih nalaza, a prema njima i
jace patinirani. Ovi sljedovi analize nisu jednosmjerni, nego se
medusobno nadopunjuju i kontroliraju.

3.2. Sirovina litickih artefakata

Svi artefakti izradeni su od silicijskih stijena, roznjaka sen-
sulato.3 To je moguce tvrditi za sve artefakte, bez obzira na
njihovu patiniranost i odredljivost litotipa. Time Lokvica ne
odskace od ostalih kamenodobnih isto¢nojadranskih nalazi$ta.
RoZnjake je relativno lako prepoznati prema okorini, struktu-
ri povrsine, Skoljkastom lomu, tvrdodi stijene te karakteristic-
noj patini prema kojoj je moguce razlikovati zamjenske roznja-
ke od radiolarita.'

Kvantitativni odnosi artefakata s obzirom na odredivost li-
totipova i patinu prikazani su u tablici 1. Velika ve¢ina artefa-
kata, i to 94,8 % brojcanog i 96,2 % masenog udjela, izradena
je od zamjenskih roznjaka (rudistni roznjaci i roznjaci Maioli-
ca), tek 0,9 % brojcanog i 0,8 % masenog udjela od radiolarita,
dok je 4 % litotipski neodredenih. U daljnjoj analizi Ce se vidje-
ti da taj podatak ne ukazuje na postojece, lako dosezive lokal-
ne i regionalne liticke resurse, nego na neoliticku eksteritori-
jalnu strategiju nabave sirovine koja je specificna za neolitik
isto¢nojadranskih regija.’s

Udio nepatiniranih artefakata (9,8 % broja i 12,6 % mase)
koji je sasvim podreden udjelu patiniranih (85,9 % broja i 84,5
% mase) uz 13 petrografski neodredenih (4 % broja i 2,9 % mase)
u litickom skupu Lokvice, naglaSava potrebu posebnog pristu-
pa materijalnoj analizi (tab. 1).

13 Terminom roZnjak sensu lato (s.l.) obuhvadene su nedetriti¢ne
silicijske stijene, time i radiolariti (usp. Pettijohn 1957; Fiichtbauer,
Miiller 1970; Tisljar 2004).

14 Perhoc 2020.

15 lIsto.
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correlation with its potential geological source. In other words,
the archaeological sample of the lithotype must macroscopi-
cally and microscopically correspond to the lithotype sample
of the outcrop being studied in order to determine the proba-
ble origin and interpret the strategy for procurement of the
raw material.

The sources of the raw materials used to make the artefa-
cts from Lokvica are, given the distance from the site and the
position on the Adriatic, grouped into the following resource
zones based on origin:

- local resource zone (L): sources of materials a maximum of
20 km from the site;

- transregional resource zone - east (T-E1 Dal): south-east
Adriatic transregional zone in Dalmatia’s territory, sources
of materials a maximum of 50 km from the site;

- transregional resource zone - west (T-W1: Gargano Penin-
sula) or western Adriatic zone on the Gargano Peninsula,
sources of materials farther than 50 km from site.

The methods for testing the lithic materials from Lokvica
have necessarily been adapted to the specificities of post-de-
posit changes to the finds. Namely, macroscopic analysis of lit-
hotype samples of the artefacts from Lokvica, and thereby also
the material classification of the entire group, was rather dif-
ficult due to the patina that had altered the appearance of the
chert. During macroscopic classification, lithic finds were exa-
mined under lenses with 10x and 30x magnification. The un-
patinated layer was revealed on control samples with an en-
tirely opaque patina by grinding. The samples thus prepared
were examined under a petrographic microscope with refle-
cted light. Out of the four samples vital to determine the ori-
gin of the raw materials, thin sections were made and then
microscopically examined under transient light. Determinati-
on of the lithotypes was practically conducted by macroscopic
examination of the finds under a magnifying glass, micros-
copic examination of polished sections under reflected light
and thin sections under transient light. Parallel to the unpati-
nated finds, the lithotypes of the slightly patinated finds were
determined in this process, and then the more patinated finds
based on them. These analysis sequences were not unidirectio-
nal, rather they were mutually supplemented and verified.

3.2. Raw materials used for the lithic artefacts

All artefacts are made of silicon rocks, sensu lato cherts.? This
may be ascertained for all artefacts, regardless of their pati-
nation or identifiability of the lithotype. Lokvica therefore
does not deviate from other Eastern Adriatic Stone Age sites.

13 The term sensu lato (s.l.) chert encompasses non-detrital silicon
rocks, thereby also radiolarites (cf. Pettijohn 1957; Fiichtbauer,
Miiller 1970; Tisljar 2004).
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grupe litotipova n n% m mo%
lithotype groups
neodredeni roznjaci 3 40 a6 29
undefined cherts
radiolariti radiolarites 3 0,9 1,6 0,8
rudistni roznjaci rudist cherts 2 0,6 9.8 7,8 0,6 12,6
nepatinirani Maiolica roznjaci
. L 27 8,3 159,4 1,2
unpatineted Maiolica cherts 94,8 96,2
ram Tozniact (Maiolics 308 94,2 1361,8 95,7
patinirani roznjact tMalofica) 1 5y 85,9 85,9 | 1202,4 84,5 84,5
patineted Maiolica cherts
licificirani kalkarenit
5|. ICI cirani ka grenl 1 0.3 04 0.0
silicified calcarenite
ukupno total 327 100,0 1423,2 100,0

Tablica1.
Brojcani i maseni udio litotipova u skupu nalaza.

Table 1.
Numerical and mass share of lithotypes in the find group.

ReZo n n m(g) m LMT n m
Tpu 7 24,6
Pu 13 4,0 41,6 2,9
2th 6 17,0
L 2 0,6 7,8 0,6 42g 2 7,8
43 2 4.4
T-Dal 3 0,9 1,6 0,8
4d 1 7,2
30e 15 62,5
30h 9 47,2
27 8,3 159,4 1,2 30i 1 1,1
32a 1 7,2
34a 1 41,4
1 0,3 0,4 0,0 39b 1 0,4
T-W1
3wp n 47,7
3cp 12 31,1 LMT - litotip lithotype;
o] P 770 ReZo -resursna zona resource zone;
281 85,9 1202,4 84,5 P 4 Pu —-nedefinirana petrografija
3fp-2 8 64,1 petrography undefined;
3fwp-1 164 717,2 L - lokalna local;
T-Dal - transregionalna-Dalmacija
3fwp-2 23 65,3 . & . )
transregional-Dalmatia;
ukupno T-W1 - tansregionalna-zapad 1
total 327 100,0 1423,2 100,0 327 1432,0 transregional - west 1.
Tablica 2. Table 2.
Brojcani i maseni udio varijeteta litotipova u Numerical and mass share of lithotype vari-
skupu nalaza prema porijeklu sirovine eties in the find group based on origin of
(resursnim zonama) materials (resource zones)

Skup nalaza iz Lokvice ¢ine sljededi litotipovi (tab. 3; sl.
1-5): radiolariti tip ofioliti sredi$njih Dinarida, roznjak tip ru-
distni vapnenci Bradat, roznjak tip Maiolika Gargano, silicifi-
cirani kalkarenit tip Gargano, roznjacka valutica tip Gargano i
roznjaci neodredenog litotipa. Prvo ¢e biti prikazani litotipovi
nepatiniranih artefakata, zatim patiniranih i naposljetku lito-
tipski neodredenih artefakata.

3.2.1. Radiolariti
Tek tri nalaza su izradena od radiolarita (0,9 % broj¢anog i 0,8

Cherts are relatively simple to recognize based on their crust,
surface structure, conchoidal fracture, hardness and typical
patina whereby diagenetic cherts may be distinguished from
radiolarites.t

The quantitative ratios between the artefacts given the
identifiability of the lithotype and the patina are shown in

14 Perhoc 2020.
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% masenog udjela u litickom skupu) (tab. 2; sl. 1 a-d). Dva ar-
tefakta izradena su od crvenkastosmedeg (LMT 4a), a jedan od
umjereno smedeg radiolarita (LMT4d). Radiolariti su voStanog
sjaja i svjetlonepropusni. Nabrusci pokazuju tipi¢ne submili-
metarske kruzne forme fosila radiolarija (RA). Ti radiolariti pri-
marno potjecu iz ofiolita sredi$njih Dinarida,* a njihov Lokvici
najblizi izvor je §ljunak u delti Neretve kod Ploc¢a.”

Bududi da u lokvickom skupu litickih nalaza prevladava eg-
zoticna sirovina, pitanje je zasto korculanski neoliti¢ari nisu
vi$e koristili blizu, lak$e nabavljiva sirovinu.’® Nezahvalno je
ulaziti u §iru interpretaciju nalazista s tako malom istraZenom
povrs$inom, na tako velikom i plodnom polju, jamacno privlac-
nom ranim zemljoradnicima i stocarima. Detaljnija istraziva-
nja poznatih neolitickih nalazi$ta na Korculi vjerojatno Ce dati
viSe materijala za obradu te teme.? Ipak, pitanje porijekla tri-
ju nalaza od radiolarita nisu samo poticaj za daljnje opsezni-
je istrazivanje nego su i suprotstavljena drugim sirovinama
daleko brojnijih nalaza i tako ex negativo potvrduju general-
nu strategiju nabave sirovine neoliticara Lokvice. Radiolaritni
artefakti nisu neobi¢ni na isto¢nojadranskim neolitickim na-
lazi$tima.?° Navedimo samo Velu spilu i Zukovicu na Koréu-
li te Spilu kod Nakovane na PeljeScu, nalaziSta koja se nalaze
na pribliznoj geografskoj liniji od Lokvice u smjeru delte Ne-
retve. I u njihovim litickim skupovima radiolariti su malobroj-
ni. Ako radiolarit artefakata iz Lokvice potjece od valutica sku-
pljenih u delti Neretve, kako to da ih u litickom skupu nema
vi$e? Kako to da na tom putu neolitiari iz Lokvice nisu otkri-
li i koristili lokalne izvore rudistnih roznjaka u poljima u bli-
zini Vele Luke? Odgovori su vjerojatno vezani za porijeklo ro-
Znjaka vecine artefakata.

3.2.2. RoZnjaci iz rudistnih vapnenaca

Rudistni roZnjaci izdanjuju u poljima Lozice i Bradat kod Vela
Luke (LMT 42g; tab. 4; sl. 6 £, g), ali vrlo vjerojatno i drugdje na
podrudju formacije rudistnih vapnenaca u kojima su razvijeni
tijekom gornje krede.* Toliko je zanimljivije $to su jo§ manje
zastupljeni artefaktima Lokvice nego radiolaritni: jedno nepra-
vilno sjecivo (LMT 42g; tab. 3; sl. 1 g) i jedan odbojak sivkaste
boje ¢ine tek 0,6 % brojcanog i 0,6 % masenog udjela (tab. 2). Oba
nalaza su prigusenog porculanskog sjaja i svjetlonepropusni. Ko-
relacija geoloskog i arheoloskog uzorka obavljena je makroskop-
ski. Zasto su lokvicki srednjoneoliticari ignorirali lokalne izvore
roznjaka? U nedostatku boljih, mogli su koristiti roznjake osred-
nje kvalitete iz polja Lozice i Bradat za odbojke u ad hoc izradi,

16 Segvic et al. 2014.

17 Perhoc 2020, tab. 4; sl. 6a-e.

18 Perhoc 2020.

19 Radic 2016.

20 Perhoc 2020.

21 Hrvatski geoloski institut 2009; usp. Korolija, Borovi¢ 1975, podrob-
niji opis izdanaka roZnjaka vidjeti u Perho¢ 2020.
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table 1. The vast majority of artefacts, accounting for 94.8%
of the number and 96.2% of the mass, was made of diagenetic
cherts (rudist and Maiolica), while radiolarites account for only
0.9% of the number and 0.8% of the mass; the lithotype of 4%
could not be determined. Further analysis will show that the-
se data do not point to existing, easily accessible local and regi-
onal lithic resources, but rather to a Neolithic extraterritorial
strategy for the procurement of raw materials that was speci-
fic to the Neolithic Eastern Adriatic region.’s

The share of unpatinated artefacts (9.8% of the number and
12.6% of the mass) which is entirely subordinated to the share
of patinated (85.9% of the number and 84.5% of the mass) with
13 petrographically unidentifiable (4% of the number and 2.9%
of the mass) in the Lokvica lithic group underscores the need
for a specific approach to materials analysis (Table 1).

The group of finds form Lokvica consists of the following
lithotypes (Table 3; Fig. 1-5): central Dinaric ophiolite radiola-
rites, Bradat rudist limestone cherts, Maiolica Gargano cherts,
Gargano silicified calcarenite, Gargano chert pebbles and
cherts of indeterminate lithotype. First the lithotypes of un-
patinated artefacts will be shown, followed by patinated and
finally lithotypically indeterminate artefacts.

3.2.1. Radiolarites

Only three finds were made of radiolarite (0.9% of the numeri-
cal and 0.8% of the mass share in the lithic group) (Table 2; Fig.
1a-d). Two artefacts are made of reddish-brown (LMT 4a), and
one of moderately brown radiolarite (LMT4d). The radiolari-
tes have a waxy sheen and are opaque. Polished sections exhi-
bit the typical sub-milimetric circular forms of fossil radiolaria.
These radiolarites primarily originated from the central Dina-
ric ophiolites,** and their source closest to Lokvica is the gravel
in the Neretva River Delta near the town of Ploce.”

Since exotic raw materials predominate in the Lokvica gro-
up of lithic finds, the question is why the Neolithic Korcula
residents did not use the closer, more easily obtainable mate-
rials.”® Engaging in a broader interpretation of a site with such
a small excavated surface in such a large and fertile plain that
was certainly attractive to early agrarians and livestock bree-
ders is a thankless task. Deeper investigations of known Neo-
lithic sites on Korc¢ula will probably yield more material to deal
with this theme.” Nonetheless, the question of the origin of
the three finds made of radiolarites are not only an impetus
for further more thorough-going research, for they also stand
in contrast to the other raw materials of the far more numero-
us finds and thus ex negativo confirm the general strategy for

15 Ibid.

16 Segvié et al. 2014.

17 Perhoc 2020, Table 4; sl. 6 a-e.
18 Perhoc 2020.

19 Radic 2016.
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kao $to su to Cinili neoliticari iz Vele spile.2 Ako su zaobilazili
te izdanke roznjaka skromne kvalitete, kako to da nisu koristili
obliZnji izdanak Stracin€icu s izvrsnim roznjacima? Umjesto da
koriste lokalne i regionalne istocnojadranske resurse, neoliti¢ari
Lokvice su preferirali garganske roznjake izvrsne kvalitete i ko-
ristili pogodnosti distribucije prizmastih sje¢iva dopremljenih s
Gargana. Potvrdu ove pretpostavke nastojat ¢emo naci u sljede-
¢oj skupini litotipova, u garganskim roZnjacima.

3.2.3. Garganski roznjaci

U litickom skupu Lokvice definirano je 308 artefakata mase
1,3618 kg izradenih od garganskih roznjaka, $to iznosi 94,2 %
brojcanog i 95,7 % masenog udjela. Od toga je samo 27ili 8,3 %
artefakata mase 159,4 g ili 11,2 % nepatiniranih (tab. 1). Goto-
vo svi su izradeni od roznjaka tipa Maiolica, s viSe varijeteta po
boji i strukturi (tab. 3; sl. 1 e, f; 2 a-e). Od toga odstupa tek jed-
no sitno prelomljeno primati¢no sje¢ivo mase 0,4 g, izradeno
od silicificiranog kalkarenita (LMT 39; tab. 3; sl. 2 g, h).

Roznjaci tipa Maiolica razvijeni su u formaciji istoimenih
karbonatnih stijena na Garganu u vremenskom rasponu od
gornje jure do kasne donje krede, pri ¢emu su nastali razni va-
rijeteti s obzirom na strukturu i teksturu, boju, svjetlopropu-
snost i druge znacajke.?

Lokvickim artefaktima zastupljen je varijetet tipa Maiolica
blijedozuckasto smede boje, opak ili slabe svjetlopropusnosti
na tankim mjestima (LMT 30e; tab. 3; sl. 1 e, ). Karakteristi¢ne
makroskopski vidljive mrlje i tockice pod mikroskopom pre-
poznaju se kao mikrofosili radiolarija (RA) i globigerinida (GG)
rasprSenih u kvarcnom matriksu i uklopljenih u kvarcno-kal-
citne litoklaste (LI). Usporedbom s geoloskim uzorkom (tab. 4;
sl. 7 a, b) roZznjacima artefakata iz ove skupine pripisano je gar-
gansko porijeklo.

Varijetet LMT 30h (tab. 3; sl. 2 a, b) je zasiCenije smeckaste
boje, svjetlopropustan i izraZzenog vostanog, gotovo staklastog
sjaja. Rijetki fantomi fosila (PH)* mineraloski se ne razliku-
je od kvarcnog matriksa osim veéom koncentracijom tamnijih
komponenti. Treba napomenuti da fantome fosila uglavnom
nije moguce mikroskopski podrobnije odrediti. Sasvim remi-
neralizirani mikrofosil mozZe sli¢iti submilimetarskom litokla-
stu. Rijetke sferulitne forme (SL) promjera 0,2 mm vlaknastog
kalcedona vjerojatno su sasvim silicificirani fosili radiolarija
iako bez tipi¢nih nazubljenih rubova. Jasno su vidljive iglice
spuzvi kremenjasica (SS). Malobrojne nepravilne crne mrlje
(manje od 0,1 mm) vjerojatno su ostaci organske materije. Ro-
Znjaci artefakata iz ove skupine odgovaraju geoloSkom uzorku
roznjaka s Gargana (tab. 4; sl. 7 ¢, d).

22 Perhoc¢ 2020, prema Forenbaher pers. kom. 2018.

23 Bosellini et al. 1999; Morsilli 2011; Tarantini, Galiberti 2011; Tarantini
et al. 2016.

24 Bromley, Ekdale 1986.
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procuring raw materials by the Neolithic residents of Lokvica.
Radiolarite artefacts are not unusual at Eastern Adriatic Neoli-
thic sites.? We need only mention Vela spila and Zukovica on
Korcula and Spila at Nakovana on the PeljeSac Peninsula, sites
located along the approximate geographic line from Lokvica to
the Neretva Delta. Radiolarites are few in number in their lit-
hic groups as well. If the radiolarite artefacts from Lokvica ori-
ginated among the pebbles gathered in the Neretva Delta, why
are there not more in the lithic group? How could it be that on
this route the Neolithic residents from Lokvica did not dis-
cover and use local sources of rudist cherts in the plains near
Vela Luka? The answers to these questions are likely tied to
the origin of the cherts used to make the majority of artefacts.

3.2.2. Cherts from rudist limestone

Rudist cherts crop out in plains such as Lozice and Bradat near
Vela Luka (LMT 42g; Table 4; Fig. 6 f, g), but probably also el-
sewhere in the area of rudist limestone formation that had
developed during the upper Cretaceous.? All the more intri-
guing is the fact that they are even less present among the Lo-
kvica artefacts than radiolarites: an irregular blade (LMT 42g;
Table 3; Fig. 1 g) and one greyish flake account for only 0.6%
of the numerical and 0.6% of the mass share (Table 2). Both
finds have a subdued porcelain sheen and are translucent. The
correlation between the geological and archaeological sample
was done macroscopically. Why did the Neolithic residents of
Lokvica ignore local sources of chert? In the absence of better
cherts, they could have used those of middling quality from
Lozice and Bradat for flakes in ad hoc production, just as the
Neolithic residents from Vela spila did.>? If they had bypassed
the outcrops with cherts of modest quality, why did they not
make use of the Stracincica outcrop with excellent cherts? In-
stead of using local and regional Eastern Adriatic sources, Lo-
kvica’s Neolithic residents preferred Gargano cherts of exem-
plary quality and exploited the advantages of the distribution
of prismatic blades delivered from Gargano. We shall seek con-
firmation of this hypothesis in the next lithotype group, the
Gargano cherts.

3.2.3. Gargano cherts

The Lokvica lithic group consists of 308 defined artefacts
made of Gargano chert with a mass of 1.3618 kg, which acco-
unts for 94.2 % of the numerical and 95.7% of the mass sha-
re. Out of this, only 27 or 8.3% of the artefacts have a mass of
159.4 g or 11.2% unpatinated (Table 1). Virtually all are made
of Maiolica type cherts, with several varieties in terms of co-

20 Perhoc 2020.

21 Hrvatski geoloski institut 2009; cf. Korolija, Borovi¢ 1975, for a
more thorough description of chert outcrops, see Perho¢ 2020.

22 Perho¢ 2020, based on personal communication with Forenbaher,
2018.
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Varijetet LMT 30i (tab. 3; sl. 2 c) je veoma blijedoZucka-
sto-smede boje, svjetlonepropustan, vostanog sjaja. Pod pove-
¢alom vidljive sivkaste tockice i sitne mrlje upuéuju na mi-
krofosile i litoklaste. Roznjacima atefakata iz ove skupine
pripisujemo gagansko porijeklo (tab. 4; sl. 7 e, f). Na izbrusku
geoloskog korelata vidljive su tipi¢ne iglice spuzvi kremenja-
Sica, radiolarije i litoklasti. Litoklasti su djelomic¢no rekrista-
lizirani i gradeni od mjeSavine kvarcnih i kalcitnih minerala
(CE/Q).

Varijetet LMT 32a (tab. 3; sl. 2 d) je sivkaste boje s nijan-
som zuckastosmede boje. Izrazito je svjetlonepropustan i pri-
gu$enog vostanog, gotovo porculanskog sjaja. Karakteristi¢ne
su bjelicaste tockice i mrlje, fantomi fosila (PH) koji upucuju
na ostatke mikrofosila, vjerojatno i globigerinide kao i litokla-
sta (LI). I ovi roZnjaci odgovaraju garganskom geoloskom uzor-
ku (tab. 4; sl. 7g, h).

Jedna jezgra izradena je na valutici roznjaka (LMT 34; tab.
3; sl. 2 e). Nalaz je polovica dobro zaobljene i sferi¢ne valuti-
ce. Lateralni ostatak valuti¢ne okorine s gustom mreZom plit-
kih udarnih napuklina (PC-IM) ukazuje da je nastala na jednoj
od plaza Gargana. Roznjacke nodule erodirane iz obliznjih au-
tohtonih stijena izloZene dugotrajnom djelovanju jakih valova
potpuno su zaobljene, abradirane nodulne okorine i napukle
povrsine zbog medusobnog udaranja.?s Nalaz je djelomi¢no bi-
jelo patiniran i pigmentiran Zeljeznim oksidom. Tipi¢ne svije-
tle mrlje i tockice na lomljenim mjestima koja otkrivaju unu-
trasnjost valutice, ukazuju da potjece od roznaka tipa Maiolica.
Grube i dublje napukline na kaloti valutice nastale su termic-
kim djelovanjem i/ili prilikom tehnolo$ke obrade udaranjem.
Na artefaktu, jednako kao i na geoloskom korelatu, vidljive su
mrlje koje sadrze smjesu kalcitnih i kvarcnih minerala. To su
slabije silificirana mjesta i/ili rekristalizirani litoklasti. Nalaz
odgovara roznjackim valuticama kakvih ima na viSe gargan-
skih obala (tab. 4; sl. 8 a, b).

Jedno sitno pravilno sjecivo izradeno je od silicificiranog
kalkarenita, detriticnog vapnenca (tab. 3; sl. 2 g, h). To su sti-
jene rasprostranjene u vise formacija na poluotoku Garganu.?
Silicificirani vapnenci nisu kao roznjaci pogodni za izradu oru-
da pa su i manje zastupljeni u litickim skupovima dalmatin-
skih nalazi$ta.?” Nalaz je na povrSini smeckasto pigmentiran
Zeljeznim oksidom s brojnim sitnim kavernama ispunjenim
Cesticama tla. Nabrusak otkriva sivkastu, blijedozuckasto-sme-
du boju. Pod mikroskopom su na artefaktu kao i na geoloskom
korelatu jasno vidljivi litoklasti i mikrofosili uklopljeni u sta-
klasti svjetlopropusni kvarcni matriks. Nalaz je usporeden s
garganskim uzorkom prema kojemu je odredeno porijeklo
sirovine (tab. 4; sl. 8 ¢, d).

lour and structure (Table 3; Fig. 1 e, f; 2 a-e). Of this, the only
standout is a tiny broken prismatic blade with a mass of 0.4 g,
made of silicified calcarenite (LMT 39; Table 3; Fig. 2 g, h).

Maiolica cherts developed in a formation of eponymous
carbonate rocks on Gargano over a period spanning the Upper
Cretaceous to the late Lower Cretaceous, wherein a number of
varieties emerged on the basis of structure and texture, tran-
slucence and other features.»

A variety of the Maiolica type is present in the Lokvica ar-
tefacts; it is pale yellowish brown and opaque or only slightly
translucent at thin points (LMT 30e; Table 3; Fig. 1 e, f). The
typical macroscopically visible smudges and spots can be re-
cognized under a microscope as radiolarian fossils (RA) and
globigerinoides (GG) scattered in the quartz matrix and in-
corporated into the quartz-calcite lithoclasts (LI). Based on a
comparison with the geological sample (Table 4; Fig. 7 a, b), a
Gargano origin has been attributed to the cherts in the artefa-
cts from this group.

The LMT 30h variety (Table 3; Fig. 2 a, b) is a more satura-
ted brown and translucent with a waxy, almost glassy sheen.
The rare phantom fossils (PH)* cannot be mineralogically
distinguished from the quartz matrix except by the higher
concentration of darker components. It should be noted that
phantom fossils generally cannot be very closely identified un-
der a microscope. An entirely remineralised micro-fossil may
resemble a sub-milimetric lithoclast. The rare spherulite forms
(SL) with a 0.2 mm diameter of fibrous chalcedony are probably
entirely silicified fossil radiolarians, albeit without the typical
serrated edges. The sponge spicules (SS) of diatoms are clearly
visible. The few irregular black smudges (less than 0.1 mm) are
likely the remains of organic matter. The chert artefacts from
this group correspond to the geological sample of cherts from
Gargano (Table 4; Fig. 7 ¢, d).

The LMT 3o0i variety (Table 3; Fig. 2 c) is very pale yellowish-
brown and opaque, with a waxy sheen. Under magnification it
has greyish spots and tiny smudges that indicate micro-fossils
and lithoclasts. A Gargano origin (Table. 4; Fig. 7 e, f) has been
attributed to the cherts in the artefacts. The typical diatom
sponge spicules, radiolaria and lithoclasts are visible on a thin
section of the geological correlate. The lithoclasts are partia-
lly recrystallized and composed of a mixture of quartz and ca-
Icite minerals (CE/Q).

The LMT 32a variety (Table 3; Fig. 2 d) is greyish with
yellowish-brown nuances. It is markedly opaque with a muted
waxy, almost porcelain sheen. Whitish spots and smudges,
phantom fossils (PH), are typical, indicating the remains of
micro-fossils, probably globigerinoides as well as lithoclasts

25 De Santis, Caldara 2015.
26 Bosellini et al. 1999; Cremonini et al. 1971; Martinis, Pavan 1967.
27 Perhoc 2020.
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23 Bosellini et al. 1999; Morsilli 2011; Tarantini, Galiberti 2011; Tarantini
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3.2.4. Patinirani artefakti

Nabrusci i presjeci artefakata iz Lokvice pokazuju da je patina
kamen zahvatila u razli¢itoj mjeri, neke samo povr$inski, dru-
ge u dubinu od nekoliko milimetara ili cijeli artefakt (sl. 2 f; 3
3,868 43,C e; 5 a-e). To je otezalo makroskopsku klasifi-
kaciju artefakata. Tek manjem broju nalaza (9,8 % broja roznja-
ka i 0,3 % silicificiranog kalkarenita) bilo je moguce izravno
odrediti litotip (tab. 1).

Sve stijene, tako i liticki artefakti, izloZeni subatmosfer-
skom i subakvatskom utjecaju podlijezu promjenama koje geo-
logija naziva trosenje.?® U arheologiji se povrSinski vid troSenja
litickih nalaza naziva patina.? Vrsta i razvojni stupanj patine
ovise o okoliSnim ¢imbenicima i tipu roznjaka (strukturi, tek-
sturi koja ukljucuje mineralni sastav, poroznost, sadrzaj vode).
Karakter jednog tipa patine mozZe varirati na malom prosto-
ru nekog okoli$a kao i maloj povr$ini stijene koju je zahvatila.
Zato ju je gotovo nemoguce tipizirati i generalno primjenjiva-
ti u analizi litickih artefakata.° Ipak, liticki artefakti s pojedi-
nih do sada istrazenih nalazi$ta koji su izradeni od istih ili sli¢-
nih roznjaka, odloZeni u sli¢cnom okoli§u, pokazuju razlikovne
znacajke patine koja u tim slucajevima ima stanovitu dijagno-
sticku vrijednost u odredivanju litotipova.3 Ta naSa zapazZanja
djelomiéno smo primijenili u analizi litike iz Lokvice.

U litickom skupu Lokvice ustanovili smo tri tipa patine,
prema kojoj su nalazi klasificirani u sljedece skupine: bijela
patina (3wp), patina od Zeljeznog oksida (3fp-i 3fp-2) i kom-
pleksna patina (3fw-1 i 3fw-2). U pojedinim slucajevima pati-
na ima prijelazne oblike i razliCite razvojne stupnjeve, pa pa-
tinirane nalaze nije moguce uvijek jednoznacno klasificirati.
Makroskopskom usporedbom nepatiniranih artefakata defini-
ranih litotipova s onima na kojima se patina tek pocela razvi-
jatiis onima s dubinskom patinom koja sasvim skriva izvor-
ni izgled roznjaka, u kombinaciji s mikroskopskim pregledom
prepariranih uzoraka tih artefakata i konacno korelacijom s ge-
oloSkim uzorcima, bilo je moguce prilicno pouzdano odrediti
porijeklo sirovine patinirane litike iz Lokvice, a to je apulski
poluotok Gargano. Pritom nije bilo moguce izbje¢i neka ogra-
nicenja metode, npr. sigurno odredenje varijeteta litotipa s ob-
zirom na boju ili strukturu. Generalno odredenje litotipa i po-
rijekla sirovine time nije prikraceno.

Bijela patina je tanji, prozirni ili deblji neprozirni bijeli
sloj na povrsini roznjaka. Neki istrazivaci bijelu patinu tuma-
Ce efektom nastalim lomom svjetlosti kroz dezintegrirane lju-
skice kvarca, drugi reakcijom kalcedona na alkalijska tla. Tipic¢-
na je za svjetlopropusne roznjake visokog vostanog i staklastog
sjaja izgradenog od mikrokristalastog i kriptokristalastog kvar-

Porijeklo sirovine i svojstva liticke industrije ...

(LI). These cherts also correspond to the Gargano geological
sample (Table 4; Fig. 7 g, h).

One core was made on a chert pebble (LMT 34; Table 3; Fig.
2 e). The find is half of a well-rounded and spherical pebble.
The lateral remainder of the pebble crust with a dense grid of
shallow impact fissures (PC-IM) indicates that it emerged on
one of Gargano’s beaches. The chert nodules eroded from ne-
arby indigenous rocks exposed to the long-term effects of po-
werful tides are entirely rounded, with abraded nodular crusts
and cracked surfaces due to mutual impact.® The find has par-
tial white patination and iron oxide pigmentation. The typical
light smudges and spots at the knapped places that reveal the
pebble’s interior indicate that they originated from Maiolica
chert. The coarse and deeper fissures on the pebble’s calotte
were created by heat and/or percussive stone-working. Smud-
ges containing a composite of calcite and quartz minerals are
visible both on the artefact and the geological correlate. These
are more weakly silicified points and/or recrystallized lithoc-
lasts. The find corresponds to the type of chert pebbles that
can be found at several Gargano beaches (Table 4; Fig. 8 a, b).

A tiny regular blade is made of silicified calcarenite, a detri-
tal limestone (Table 3; Fig. 2 g, h). These are widespread rocks
in several formations on the Gargano Peninsula.?® Silicified li-
mestones, unlike cherts, are not suitable for making imple-
ments so they are less present in the lithic groups of Dalma-
tian sites.”” The find has brownish iron oxide pigmentation on
the surface with numerous tiny cavities filled with soil par-
ticles. The polished section revealed a greyish, pale yellowish
brown. Under a microscope, lithoclasts and micro-fossils in-
corporated in a glass translucent quartz matrix are visible on
both the artefact and the geological correlate. The find has
been compared to the Gargano sample whereby the origin of
the raw material was determined (Table 4; Fig. 8 c, d).

3.2.4. Patinated artefacts
Polished sections and cross-sections of artefacts from Lokvi-
ca show that patina had effected the stone to varying degrees,
some only on the surface , and others to a depth of several mi-
llimetres or even the entire artefact (Fig. 2h; 3 a; 4 a, ¢, e; 5 a-e).
This made the macroscopic classification of the artefacts diffi-
cult. It was only possible to determine the lithotype for a small
number of finds (9.8% of the number of cherts and 0.3% of the
silicified calcarenites) (Table 1).

All rocks, including the lithic artefacts, exposed to subae-
rial and sub-aquatic effects are subject to changes which in ge-
ology are called weathering.?® In archaeology, the surface aspe-

28 Tisljar 2004.

29 Luedtke 1992; Rottlinder 2013.

30 Luedtke 1992.

31 Perhoc 2018; Podrug et al. 2018; Barbir et al. 2022.

25 De Santis, Caldara 2015.

26 Bosellini et al. 1999; Cremonini et al. 1971; Martinis, Pavan 1967.
27 Perhoc 2020.

28 Tisljar 2004.
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ca.3* Mi smo je zapazili na geoloskim nalazima dalmatinskih
i garganskih roznjaka takve vrste. Istocnojadranski foramini-
ferski i fliski roZnjaci po tome se jasno razlikuju od zapadnoja-
dranskih, napose garganskih.: Bijelo patinirane roznjacke ar-
tefakte nalazili smo u litickim skupovima brojnih neolitickih
dalmatinskih nalazi$ta i gotovo redovito onih na otvorenom,
bez obzira jesu li artefakti prikupljeni na povrsini ili su iskopa-
ni iz tla. Prema tome, pri nastanku bijele patine moZe se pret-
postaviti utjecaj sunca. Primjerice, na SuScu smo nalazili bije-
lo patinirane artefakte koji su na strani okrenutoj prema tlu
ostali nepatinirani. Jedan takav nalaz naden je i u Lokvici (tab.
3; sl. 5 a). Bijela patina nastaje isklju¢ivo na jezgrenom dijelu
nodule, nikada na okorini. Razlog tome je vjerojatno mjesovi-
ti kvarcno-kalcitni mineralni sastav okorine. Time je moguce
objasniti da nepotpuno silicificirani litoklasti uklopljeni u jez-
greni dio nodule ne patiniraju. To je jedna od tipi¢nih znacajki
garganskih roZnjaka tipa Maiolica.

Sloj bijele patine (WP) na sivkastim roznjacima lokvickih
artefakata gotovo je redovito blago pigmentiran Zeljeznim ok-
sidom pa poprima svijetlu blijedozZuckasto-sivu nijansu (tab. 3;
sl. 2 f). Na pojedinim mjestima s tanjom patinom nazire se siva
boja i struktura roznjaka karakteristi¢na za tip Maiolica: sub-
milimetarske tocke i nesto vece mrlje koje upucuju na mikro-
fosile (MIF) i litoklaste (LI) stopljene s kvarcnim matriksom.
To je potvrdeno mikroskopiranjem nabruska (tab. 3; sl. 3 a,b).
Lokvicki artefakti s bijelom patinom ocito nisu bili dugotraj-
no deponirani u jezerskom mulju ili u mocvarnom tlu tijekom
su$nijeg dijela godine pa nisu smeckasto pigmentirani ili su to
tek veoma blago. Nalazi s bijelom patinom (WP), ali jednostra-
no smeckasto pigmentirani, ocito su dugo lezali na tlu, iz ko-
jeg su poprimili Zeljezni oksid (FP). Uklopljeni litoklasti (LI) i
fosili nerijetko se nijansom boje razlikuju od sasvim patinira-
nog matriksa roznjaka (sl. 4 g, h).

Patina od Zeljeznog oksida na svjetlopropusnim roznjacima
visokoga sjaja vizualno djeluje kao prili¢no prozirni smeckasti
film kroz koji se nazire struktura povrsine. Povr§ina roznjaka
pigmentirana je mineralima Zeljeznog oksida. Oni nastaju, uz
poticaj oborinske vode obogacene kisikom, oksidacijom dvova-
lentnog Zeljeza minerala koji sadrZe taj metal kao $to su getit,
hematit ili limonit u trovalentno. Smeckasto obojenje roznja-
ka moZe nastati i oksidacijom organske tvari.3* Crvenicki mulj
povremenog Blatskog jezera jamacno je na oba nacina omo-
gucio stvaranje patine od Zeljeznog oksida na roznjackim ar-
tefaktima.

Povr$ina nalaza od patiniranih rozZnjaka iz skupine 3fp -1
je glatka, sjajna i heterogena (tab. 3; sl. 3 ¢-f). Nalazi su prekri-
veni tankim poluprozirnim smeckastim filmom Zeljeznog ok-

32 Luedtke 1992; Rottlinder 2013.
33 Perhoc 2018.
34 Luedtke 1992; Tisljar 2004.
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ct of weathering on lithic finds is called patina.® The type and
developmental degree of patina depends on environmental fa-
ctors and the chert type (structure, texture including mineral
composition, porosity and water content). The character of a
patina type may vary over the small area of a given environ-
ment and on the small surface of the affected rock. This is why
it is almost impossible to set a type and generally apply it in
the analysis of lithic artefacts.>* Nonetheless, the lithic artefa-
cts from individual thus-far excavated sites that are made of
the same or similar cherts deposited in a similar environment
exhibit distinguishing patina features that in these cases have
diagnostic value in the determination of lithotypes.3* Our ob-
servations here have been partially applied to the analysis of
the lithics from Lokvica.

Three patina types were ascertained in the Lokvica lithic
group, on which basis the finds were further classified into
the following groups: white patina (3wp), iron oxide patina
(3fp-i 3fp-2) and complex patina (3fw-1 and 3fw-2). In indivi-
dual cases, the patina has transitional forms and different de-
velopmental degrees, so the patinated finds cannot always be
unequivocally classified. A macroscopic comparison of unpati-
nated artefacts with defined lithotypes to those on which the
patina has only just begun to develop and to those with deep
patina which entirely conceals the chert’s original appearance,
combined with a microscopic inspection of prepared samples
of these artefacts and a final correlation with geological sam-
ples made it possible to rather reliably determine the origin
of the raw materials used in the patinated lithics from Lokvi-
ca, and this is the Gargano Peninsula in Apulia. Here it was not
possible to avoid certain methodological limitations, e.g., re-
liably determine the lithotype variety given the colour or stru-
cture. The general identification of the lithotype and origin of
the raw materials was thereby not curtailed.

White patina is a thinner, more transparent or thicker
opaque white layer on the chert’s surface. Some researchers in-
terpret the white patina as an effect created by the refraction of
light through disintegrated quartz husks, while others see it as
a reaction of chalcedony to alkaline soil. This is typical of tran-
slucent cherts with a high waxy or glassy sheen composed of
microcrystalline and cryptocrystalline quartz.3* We have obser-
ved it on the geological finds of Dalmatian and Gargano cherts
of this type. This is what distinguishes Eastern Adriatic forami-
nifera and flysch cherts from the Western Adriatic, particularly
those from Gargano.3? We found white patinated chert artefa-
cts in the lithic groups of numerous Dalmatian Neolithic sites
and almost regularly of open-air sites, regardless of whether

29 Luedtke 1992; Rottldnder 2013.

30 Luedtke 1992.

31 Perhoc 2018; Podrug et al. 2018; Barbir et al. 2022.
32 Luedtke 1992; Rottldnder 2013.

33 Perhoc 2018.
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sida kroz koji se nazire struktura roznjaka. Golim okom i pod
povecalom vidljive su bjelicaste i sivkaste submilimetarske
tocke mikrofosila (MIF) i milimetarski litoklasti (LI). Na na-
brusenim mjestima vidljiva je polu-svjetlopropusnost roznja-
ka, s jasnim uklopcima koji odgovaraju slici povr$ine. Uklopci
su mikroskopski identificirani kao litoklasti, radiolarije i plan-
ktonske foraminifere (GG) (tab. 3; sl. 3 c-f). Analogno nepatini-
ranim nalazima istih znacajki, vjerojatna prvotna smeckasta ili
sivkastosmeda boja roznjaka je zbog djelovanja Zeljeznog ok-
sida poprimila izrazito smedu, crvenkastosmedu nijansu. Mi-
kroskopska slika u svemu odgovara nepatiniranim nalazima,
$to potvrduje pripadnost roZnjacima tipa Maiolica (tab. 3; usp.
slie, f;sl. 3¢, d).

Nalazi iz skupine 3fp-2 patinirani su Zeljeznim oksidom
kao i nalazi iz skupine 3fp-1 s istim mikrofacijelnim znacaj-
kama. Na izbusku su jasno vidljivi mikrofosili planktonskih
foraminifera (globigerinida, GG), radiolarija (RA) i krupnijih
litoklasta (LI). Od skupine 3fp-1 razlikuje ih izrazita svjetlone-
propusnost i sivkasta boja (tab. 3-4; sl. 3 g, h; sl. 4 a, b). Ti ro-
Znjaci vjerojatno pripadaju litotipu Maiolica 32a (tab. 3; sl. 2 d;
usp. tab. 4, sl. 7 g, h). Na izbrusku geoloskog korelata vidljivi su
fosili istih skupina. Tipi¢ni za garganske roznjake su roZnjac-
ki litoklasti porijeklom iz starije generacije roZnjaka koji su in-
tegrirani u matriks mladih roZnjaka i sadrZe iste skupine fosi-
la (tab. 4, sL. 7 g, h).

Kompleksnom patinom u ovom slucaju nazivamo bijelu
patinu koja je na roznjackim artefaktima dodatno pigmentira-
na Zeljeznim oksidom. Ona je nastala dugotrajnim izlaganjem
roznjaka razli¢itim agensima u sedimentima Blatskog poja. Do
dvostruke patine moralo je do¢i promjenom okoli$a u kojem
su odloZeni artefakti s ve¢ nastalom bijelom patinom dodatno
pigmentirani Zeljeznim oksidom. Nalaze s kompleksnom pati-
nom najlakse je identificirati na recentno otkrhnutim mjesti-
ma na kojima je otkriven profil obje patine, bijele (WP) i pati-
ne od Zeljeznog oksida (FP), §to je potvrdeno i nabruscima (sl. 4
c, e; sl. 5 b, d). Na nekima od tih nalaza bijeli sloj je izrazito ta-
nak. Medutim, Zeljezni oksid je roZnjak zahvatio u punom pro-
filu (FP na sl. 4. ¢). Znacajke nalaza s kompleksnom patinom u
mnogo ¢emu odgovaraju nalazima s bijelom patinom i pati-
nom od Zeljeznog oksida. PovrSina je glatka i voStanoga sjaja.
Na nekim nalazima je submilimetarske tocke i litoklaste mo-
guce vidjeti tek pod povecalom ili mikroskopom (sl. 5 b, c), na
drugima ve¢ golim okom (sl. 5 d, e).

Povr$ina nalaza iz patinirane skupine 3fwp-1 glatka je, sjaj-
na i homogena. Tanki film patine od Zeljeznog oksida pokriva
tanji ili deblji sloj bijele patine. Bijela patina uopce se ne po-
javljuje u uobicajenoj bijeloj ili svijetlosivoj boji, nego u sme-
ckastoj, jer je zasiCena pigmentima Zeljeznog oksida (tab. 3; sl
4 ¢, e). U ovoj skupini ¢e$¢i su nalazi s neprozirnom patinom
(dvostrukom, bijelom patinom i patinom od Zeljeznog oksida),
kroz koju struktura i boja roznjaka nije izravno vidljiva. Medu-
tim, jedan od fenomena patine je $to ona parcijalno preuzima
strukturu roznjaka tako §to je na pojedinim mjestima jace ili

Porijeklo sirovine i svojstva liticke industrije ...

the artefacts were gathered on the surface or dug out from the
ground. The effect of sunshine can therefore be presumed in
the creation of the white patina. For example, on SuSac we fo-
und white patinated artefacts which had remained unpatinated
on the side turned toward the ground. One such find was disco-
vered in Lokvica as well (Table 3; Fig. 5 a). White patina appears
exclusively on the core section of a nodule, never on the crust.
The reason why is probably the mixed quartz-calcite mineral
composition of the crust. This makes it possible to explain that
incompletely silicified lithoclasts incorporated into the core se-
ction of a nodule do not patinate. This is one of the typical fe-
atures of Maiolica-type Gargano cherts.

The layer of white patina (WP) on the greyish cherts of
the Lokvica artefacts almost regularly has slight iron oxide
pigmentation so that it assumes a light, pale yellowish-gray
hue (Table 3; Fig. 2 f). At individual points with a thinner pati-
na, a gray colour and the chert structure typical of the Maioli-
ca type can be discerned: sub-milimetric spots and somewhat
larger smudges that indicate micro-fossils (MIF) and lithocla-
sts (LI) merged with the quartz matrix. This was confirmed by
examination of polished sections under a microscope (Table 3;
Fig. 3 a,b). The Lokvica artefacts with white patina had obvio-
usly not been deposited in lacustrine mud or marshy soil over
the long term during the dry periods of the year, so they do
not have brownish pigmentation or only do very slightly. The
finds with white patina (WP), but with brownish pigmentation
on one side obviously laid on the ground, whence they acqu-
ired iron oxide (FP). The incorporated lithoclasts (LI) and fos-
sils often differ from the patinated matrix by chromatic nuan-
ces (Fig. 4 g, h).

The iron oxide patina on translucent cherts with a high
shine visually appears as a rather transparent brownish film
through which the surface structure may be discerned. The
chert’s surface is pigmented with iron oxide minerals. Spurred
by oxygen-rich precipitation water, they are created through
the oxidation of divalent iron minerals containing this metal,
such as goethite, haematite or limonite, into trivalent mine-
rals. The brownish pigmentation of the cherts may also emer-
ge as a result of the oxidation of organic matter.3* The terra ro-
ssa mud of the seasonal Blatsko Lake assuredly facilitated the
creation of an iron oxide patina on chert artefacts in both ways.

The surface of the patinated chert finds from group 3fp-
11is smooth, shiny and heterogeneous (Table 3; Fig. 3 c-f). The
finds are covered with a thin semi-transparent brownish iron
oxide film through which chert structures may be discerned.
Whitish and greyish sub-milimetric spots of micro-fossils
(MIF) and milimetric lithoclasts (LI) are visible to the naked
eye and under a magnifying glass. The semi-translucence of
cherts is visible at polished places, with clear impurities that

34 Luedtke 1992; Tisljar 2004.
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slabije razvijena, manje ili viSe svjetlopropusna. Tako se na po-
vrsini patine ocrtavaju mikrofosili (MIF) vidljivi golim okom
ili pod povecalom kao brojne submilmetarske kruZne i nepra-
vilne mrlje. Mikrosnimke nabrusaka to jasno pokazuju (sl. 4
c-f). RozZnjaci ove skupine su madston teksture.

Znacajke nalaza iz skupine patiniranih 3fwp-2 razlikuju se
od skupine 3fwp-1 po strukturi koja je izrazito detriti¢na. Ma-
triks tih roznjaka zasiceniji je komponentama, u ovom sluca-
ju litoklastima (LI), koji mjestimice slobodno plivaju, a mjesti-
mice se dodiruju pa je prema tome tekstura izmedu vekston
1 pekston (tab. 3; sl. 5 b-e). Na nekim nalazima detriti¢na je
struktura vidljiva golim okom unato¢ patini, a na nekima tek
pod povecalom.

Mala je mogucnost da su neki jako patinirani artefakti izra-
deni od lokalnog, korculanskog roznjaka. Naime, dva nalaza
kojima smo prema makroskopskim znacajkama odredili lokal-
no porijeklo sirovine, nisu uopce patinirana. Daljnje istraZiva-
nje u tom smjeru zahtijevalo bi opsezno mikroskopsko ispiti-
vanje viSe nalaza.

Zanimljivo je da na nalazima iz Lokvice nema onakve or-
ganske patine kakvu smo do sada ustanovili na podmorskim
nalazima iz Resnika, iako su roznjaci iz oba nalazi$ta bili izlo-
Zeni troSenju u subakvatskom okoli§u. Razlog tome su vjero-
jatno razliciti ¢imbenici nastanka patine. U slucaju Lokvice
treba pretpostaviti razne agense iz smedeg tla i naplavljene cr-
venice, utjecaj slatke atmosferske vode obogacene kisikom, in-
solaciju u su$nim sezonama, a u slucaju Resnika specificnosti
morske vode i podmorskog mulja. Razliiti tipovi roZnjaka pri-
tom su sasvim sigurno imali vaznu ulogu: artefakti iz Resnika
izradeni su uglavnom od foraminiferskih, malobrojniji od flis-
kih i rijetki od rudistnih roznjaka, dok su artefakti iz Lokvice
uglavnom od garganskih roznjaka tipa Maiolica.

3.2.5. RozZnjaci neodredenog litotipa (LMT 1)

U skupinu RozZnjaci neodredenog litotipa (LMT 1) spadaju nalazi
koji su prepoznati kao roznjaci, ali kojima zbog nedovoljno ra-
zlikovnih elemenata nije bilo moguce odredenje litotipa. To su
sitni nalazi ili oni kontaminirani stranom tvari, npr. esticama
tla. Skupinu ¢ini 7 nalaza, mase 24,6 g (tab. 2).

3.2.6. Termicki izmijenjeni roZnjaci (LMT 2th)

Neki od artefakata bili su izlozeni utjecaju vatre. Buduci da su
nalazi prikupljeni s povrSine lokaliteta, nije moguce utvrditi
jesu li ti nalazi dospjeli u vatriSte neolitickih korisnika ili su
kasnije bili izloZeni prirodnim poZarima, odnosno uobicajenim
poljodjelskim paljevinama. I ovu skupinu ¢ine roznjaci kojima
nije moguce odrediti litotip (6 nalaza mase 17g; tab. 2). Termic-
ke izmjene na roznjacima prepoznaju se po mrezici napuklina,
jamicastim prslinama i promjeni izvorne boje i sjaja (sl. 1 h). Na

35 Barbir et. al. 2022.
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correspond to the surface image. The impurities have been
identified under a microscope as lithoclasts, radiolarian and
plankton foraminifera (GG) (Table 3; Fig. 3 c-f). Comparably to
the unpatinated finds with the same traits, the likely initial
brownish or gray-brown colour of cherts acquired a notably
brown, reddish-brown nuance due to the effects of iron oxide.
The microscopic picture corresponds to the unpatinated finds
in every way, which confirms that they belong to Maiolica-ty-
pe cherts (Table 3; cf. Fig. 1 ¢, f; Fig. 3 ¢, d).

The finds from group 3fp-2 are patinated with iron oxide
like the finds from group 3fp-1 with the same microfacial tra-
its. Micro-fossil plankton foraminifera (globigerinoides, GG),
radiolaria (RA) and larger lithoclasts (LI) are clearly visible in
a thin section. They are distinguished from group 3fp-1 by no-
table translucence and a greyish colour (Table 3-4; Fig. 3 g, h;
Fig. 4 a, b). These cherts probably belong to the Maiolica 32a li-
thotype (Table 3; Fig. 2 d; cf. Table 4, Fig. 7 g, h). Fossils of the
same group are visible on the thin section of the geological
correlate. Gargano cherts are typified by chert lithoclasts from
the older generation of cherts integrated into the matrix of
younger cherts and containing the same group of fossils (Ta-
ble 4, Fig 7. g, h).

In this case, we refer to a white patina which is additionally
pigmented by iron oxide on chert artefacts a complex patina.
It resulted from the long-term exposure of the chert to vario-
us agents in the sediments of Blatsko poje. The double patina
had to have been created by a change in the environment of
the chert artefacts already having a white patina, which additi-
onally pigmented them with iron oxide. The finds with a com-
plex patina are most easily identified at the recently chipped
places at which the profile of both patinas was discovered, the
white (WP) and iron oxide (FP) patinas, which has been confir-
med by the polished sections (Fig. 4 c, e; Fig. 5 b, d). On some
of these finds, the white layer is markedly thin. However, iron
oxide encompassed the chert in its full profile (FP on Fig. 4 ).
The features of the finds with complex patina in many ways
correspond to the white patina and iron oxide patina. The sur-
face is smooth with a waxy sheen. On some finds, sub-milime-
tric spots and lithoclasts can only be seen under a magnifying
glass or microscope (Fig. 5 b, c), while on others they can be
seen with the naked eye (Fig. 5 d, e).

The surface of a find from patinated group 3fwp-1 is smo-
oth, shiny and homogenous. The thin film of iron oxide pati-
na covers a thinner or thicker layer of white patina. The whi-
te patina does not appear in the customary white or light-gray,
because it is saturated with iron oxide pigment (Table 3; Fig. 4
¢, €). Finds with opaque patina (double, white patina and iron
oxide patina), through which the chert’s structure and colo-
ur cannot be directly seen, are more common in this group.
However, one of the phenomena of patina is that it partially
assumes the structure of the chert, so that at individual pla-
ces it is more or less developed and more or less translucent.
Thus, the contours of micro-fossils (MIF) on the patina’s sur-
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Tablica 3. Table 3.
Opis litotipova artefakata Description of artefact lithotypes
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Slika 1.

Uzorci litotipova artefakata:
LMT 4a, makrofotografija i
mikrofotografija nabruska (a,
b); LMT 4d, makrofotografija
i mikrofotografija nabruska
(c, d).

Fig. 1.

Samples of artefact litho-
types: LMT 4a, macro-photo-
graph and micro-photograph
of polished section (a, b);
LMT 4d, macro-photograph
and micro-photograph of
polished section (c, d).

Porijeklo sirovine i svojstva liticke industrije ...

Origin of the raw materials and properties of the lithic ...

face are visible to the naked eye or under a magnifying glass as
numerous sub-milimetric circular and irregular smudges. Mi-
cro-photographs of thin sections clearly demonstrate this (Fig.
4 c-f). The cherts in this group have a mudstone texture.

The features of the finds from the patinated group 3fwp-2
differ from group 3fwp-1 in terms of structure, which is highly
detrital. The matrix of these cherts is more saturated with com-
ponents, in this case lithoclasts (LI), which swim freely at places
and touch at other places, so that the texture is between that of
packstone or wackestone (Table 3; Fig. 5 b-e). On some finds, the
detrital structure is visible to the naked eye despite the patina,
while on others it is visible only under magnification.

There is little likelihood that some highly patinated artefa-
cts were made from local, Korcula cherts. Namely, two finds
for which the raw materials have been identified as local in
origin based on macroscopic features are not at all patinated.
Further research along this line would require the intensive
microscopic examination of many finds.

It is interesting that the finds from Lokvica have no orga-
nic patina as we have ascertained thus far on the underwater
finds from Resnik,3s even though the cherts from both sites
were exposed to wear in a sub-aquatic environment. The rea-
son why is probably due to various factors underlying the for-
mation of the patina. In the case of Lokvica, one should assume
various agents from the brown soil and fluvial terra rossa, the
influence of oxygen-rich precipitation and insolation in dry se-
asons, while in the case of Resnik there were specific qualities
of seawater and undersea mud. Various types of cherts certa-
inly played a major role in this: the artefacts from Resnik were
generally made of foraminifera cherts, fewer in number than
flysch and rarer than rudist cherts, while the artefacts from Lo-
kvica are generally made of Gargano Maiolica-type cherts.

35 Barbir et al. 2022.
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Slika 1.

Uzorci litotipova artefakata:

LMT 30e, makrofotografija
i mikrofotografija izbruska,
paralelni polarizatori (e, f):
LMT 42g, makrofotografija
(2); LMT 2th,
makrofotografija (h).

Fig. 1.

Samples of artefact
lithotypes: LMT 42g, macro-
photograph (e); LMT 30e,
macro-photograph and
micro-photograph of thin
section, parallel polarisers
(f, g); LMT 2th, macro-

photograph (h).

nekim nalazima iz Lokvice, termicki napukle povrsine prekri-
vene su kasnijom patinom od Zeljeznog oksida. Na izloZenost
nalaza poviSenoj temperaturi ukazuju promjena boje roznjaka
i povrsinske naprsline. Na nalazima bez naprslina nije moguce
jednoznacno ustanoviti termicki utjecaj jer je promjena boje
mogla nastati patiniranjem roznjaka.

Obje skupine litotipski neodredenih i termicki izmijenje-
nih roznjaka ¢ini 13 nalaza sa 4 % brojcanog udjela i mase 41,6
g sa 2,9 % masenog udjela (tab. 11 2).

120

3.2.5. Cherts of indeterminate lithotype (LMT 1)

The indeterminate lithotype chert (LMT 1) group includes finds
recognized as cherts, although their lithotype could not be
identified due to insufficiently distinguishable elements. The-
se are tiny finds or those contaminated by foreign substances,

e.g., soil particles. The group encompasses 7 finds, with a mass
of 24.6 g (Table 2).

3.2.6. Thermically altered cherts (LMT 2th)

Some of the artefacts were exposed to fire. Since the finds were
gathered from the site’s surface, it is not possible to ascerta-
in whether these finds ended up in the fireplace of the Neolit-
hic users or were later exposed to natural wildfires or common
agricultural burns. This group also consists of cherts for which
the lithotype could not be identified (six finds with a mass of
17g; Table 2). The thermic changes to the cherts are recognized
by the lattices of fissures, the dimpled fissurations and changes
to the original colour and sheen (Fig. 1 h). On some finds from
Lokvica, the thermically fissured surfaces were covered with a
subsequent iron oxide patina. Changes in the colour of cherts
and surface fissuration indicate exposure to high temperatu-
res. It is impossible to unambiguously ascertain thermic impact
on finds without fissuration because the change in colour may
have occurred due to patination of the chert.
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1 mm

Slika 2. Fig. 2.

Uzorci litotipova artefakata: LMT 30h, makrofotografija i Samples of artefact lithotypes: LMT 30h, macro-photograph
mikrofotografija izbruska, paralelni polarizatori (a, b); LMT 30i, and micro-photograph of thin section, parallel polarisers (a, b);
makrofotografija (c); LMT 32a, makrofotografija (d); LMT 34, LMT 30i, macro-photograph (c); LMT 32a, macro-photograph (d);
makrofotografija (e); LMT 3wp, makrofotografija (f); LMT 39, LMT 34, macro-photograph (e); LMT 39, macro-photograph and
makrofotografija i mikrofotografija nabruska (g, h). micro-photograph of polished section (f, g); LMT 3wp, macro-pho-

tograph (h).
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Slika 3.

Uzorci litotipova artefakata: LMT 3wp, makrofotografija i mikro-
fotografija nabruska (a, b); LMT 3fp-1, makrofotografije i mikrofo-
tografije nabrusaka (c, d, €) i mikrofotografija izbruska, paralelni
polarizatori (f); LMT 3fp-2, makrofotografija i mikrofotografija
izbruska, paralelni polarizatori (g, h).

1 mm

Fig. 3.

Samples of artefact lithotypes: LMT 3wp, macro-photograph and
micro-photograph of polished section (a, b); LMT 3fp-1, mac-
ro-photographs and micro-photographs of polished sections (c, d,
e) and microphotograph of thin section, parallel polarisers (f); LMT
3fp-2, macro-photograph and micro-photograph of thin section,
parallel polarisers (g, h).
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1 mm

Slika 4. Fig. 4.

Uzorci litotipova artefakata: LMT 3fp-2, makrofotografija i mikro- Samples of artefact lithotypes: LMT 3fp-2, macro-photograph
fotografija nabruska (a, b); LMT 3fwp-1, makrofotografije (c, e, g, h) and micro-photograph of polished section (a, b); LMT 3fwp-1,

i mikrofotografije nabrusaka (d, f). macro-photographs (c, e, g, h) and micro-photographs of polished

sections (d, f).
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f
10 mm
10 mm
Slika 5. Fig. 5.
Uzorci litotipova artefakata: LMT 3fwp-1, makrofotografija (a); LMT Samples of artefact lithotypes: LMT 3fwp-1, macro-photograph
3fwp-2, makrofotografija i mikrofotografija nabrusaka (b, c); LMT (a); LMT 3fwp-2, macro-photographs (b, d, f) and micro-photo-
3fwp-2, makrofotografija i mikrofotografija nabrusaka (d, e). graphs of polished sections (c, e).

Both groups of lithotypically indeterminate and thermica-
lly altered cherts consist of 13 finds with a 4% numerical sha-
re having a mass of 41.6 g with a 2.9% mass share (Table 1 and 2).
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Table 4.

Tablica 4.

Description of geological lithotypes - correlates

of artefact lithotypes

Opis geoloskih litotipova - korelata litotipova

artefakata
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1 mm

Slika 6.

Geoloski uzorci litotipova: LMT 4a, makrofotografija (a), mikro-
fotografija izbruska, paralelni polarizatori (b) i mikrofotografija
nabruska (c); LMT 4d, makrofotografija i mikrofotografija nabruska
(d, e); LMT 42g, makrofotografija i mikrofotografija izbruska, para-
lelni polarizatori (f, g).

Porijeklo sirovine i svojstva liticke industrije ...
Origin of the raw materials and properties of the lithic ...

Fig. 6.

Geological lithotype samples: LMT 4a, macro-photograph (a),
microphotograph of thin section, parallel polarisers (b) and
microphotograph of polished section (c); LMT 4d, macro-photo-
graph and micro-photograph of polished section (d, e); LMT 42g,
macro-photograph and micro-photograph of thin section, parallel
polarisers (f, g).
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Slika 7.

Geoloski uzorci litotipova: LMT 30e, makrofotografija i mikrofo-
tografija izbruska, paralelni polarizatori (a, b); LMT 30h, makrofo-
tografija i mikrofotografija izbruska, paralelni polarizatori (c, d);
LMT 30i, makrofotografija i mikrofotografija izbruska, paralelni
polarizatori (e, f); LMT 32a, makrofotografija i mikrofotografija
izbruska, paralelni polarizatori (g, h).

1mm

Fig. 7.

Geological lithotype samples: LMT 30e, macro-photograph and
micro-photograph of thin section, parallel polarisers (a, b); LMT
30h, macro-photograph and micro-photograph of thin section,
parallel polarisers (c, d); LMT 30i, macro-photograph and mi-
cro-photograph of thin section, parallel polarisers (e, f); LMT 32a,
macro-photograph and micro-photograph of thin section, parallel
polarisers (g, h).
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Slika 8.

Geoloski uzorci litotipova: LMT 34, makrofotografije (a, b); LMT
39¢, makrofotografija i mikrofotografija izbruska, paralelni polar-
izatori (c, d).

4. REZULTATI TEHNOLOSKE I TIPOLOSKE ANALIZE
IZRADEVINA OD LOMLJENOG KAMENA

4.1. Metodologija

S ciljem odredivanja lanca operacija koje su se obavljale na sa-
mom lokalitetu, skup litickih nalaza iz Lokvice tehnoloski je
analiziran. Obavljena je i analiza koriStene sirovine te su njezi-
nom usporedbom s geoloskim leZistima na Sirem prostoru obi-
ju jadranskih obala utvrdene lokacije s kojih sirovina potjece.
Dobiveni ¢e nas rezultati u budu¢em radu usmjeriti prema na-
lazenju lokacija i njihovih uloga unutar kronoloskih faza pro-
cesa kroz koji su liticki predmeti prolazili od prikupljanja si-
rovine do odbacivanja iskoriStenog oruda. U radu je kori§tena
terminologija, uz neke iznimke, onako kako je to predlozeno u
Karavanic et al. 2015.

Metodologija analize neolitickih liti¢kih predmeta oslanja
se na radove Forenbaher 2006; Forenbaher, Perhoc 2015; 2020.,

Fig. 8.

Geological lithotype samples: LMT 34, macro-photograph (a, b);
LMT 39¢, macro-photograph and micro-photograph of thin sec-
tion, parallel polarisers (c, d).

4. RESULTS OF TECHNOLOGICAL AND TYPOLOGICAL
ANALYSIS OF KNAPPED STONE ARTEFACTS

4.1. Methodology

The lithic find group from Lokvica has been technologically
analyzed with the objective of identifying the sequence of
activities performed at the site itself. An analysis of the raw
materials used was also conducted, and their comparison to
the geological deposits in the wider territory of both shores of
the Adriatic ascertained the point of origin of these materials.
The results thus obtained will guide us in future work to find
the locations and the role they played inside the chronological
phases of the process that lithics underwent from the gathe-
ring of raw materials to the discarding of utilized implements.
With a few exceptions, the terminology suggested in Karava-
nic et al. 2015 shall be used in this paper.

The analysis methodology of Neolithic lithic objects rests
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te na rad Vukosavljevic et al. 2020, u kojem je obradena litika
nesto starijih razdoblja iz obliZnje Vele spile.

Sakupljeni materijal je oci§en, signiran, izvagan, svakom
predmetu su pomi¢nom mjerkom izmjerene duzina, §irina i
debljina, litika je pregledana povecalom sa 10-kratnim pove-
canjem i dobiveni podaci uneseni su u Excel tablicu. Svi pred-
meti veci od 15 mm, a ako su retuS$irani i oni manji, obradeni
su prema tehnoloskim kategorijama (jezgre, lomljevina, oruda
i otpad, odnosno kr$lje). Neobradeni predmeti manji od 15 mm
samo su prebrojani i izvagani. Unutar lomljevine zasebno su
analizirani odbojci te prizmatic¢na i nepravilna sjeciva.

Medu odbojke smo uvrstili i oStecene predmete prepoznat-
ljive ventralne strane, a ako su slomljeni, a duzina im je dvo-
struko veca od §irine, tada su uvrsteni medu nepravilna sjeci-
va. Slomljeni segmenti sjeciva karakteristicnog trapezastog ili
trokutastog presjeka uvrSteni su medu prizmasta sjeciva. Ti su
artefakti izuzimani iz onih analiza u kojima se trazi teZina ili
oStecene dimenzije. Koli¢ina okorine na pojedinom predme-
tu odredivana je u postocima. U daljnjem tekstu predmeti su
razdvojeni na one bez okorine i one s okorinom, a za ove dru-
ge dana je prosjecna povrSina koju okorina zauzima na jednom
predmetu.

Tipoloska analiza obuhvatila je sve obradene, odnosno ne-
upitno retusirane predmete, koji su razvrstani na deset tipo-
va oruda. Kori§teni su nazivi uobicajeni u literaturi vezanoj uz
jadranski neolitik.

Analizirane liti¢ke izradevine prikupljene su iskljucivo s
povrsine vinograda i oranica koji se desetljecima redovito in-
tenzivno obraduju pa je na rubovima veéine predmeta vidljiv
niz mikroostecenja sli¢nih, a ponekad gotovo identiénih s re-
tuSem. Takva oStecenja nisu patinirana i razlikuju od izvornog
modificiranja radnog ruba pa je sigurno da su posljedica obra-
de tla. Prepoznati krije li se ispod recentnih o$tecenja izvorni
retus ili oSteCenje nastalo nekadasnjom uporabom oruda, po-
sebno u situaciji kad dolazi do njihovog gustog preklapanja, Ce-
sto nije moguce, pa nemamo elemenata da taj predmet progla-
simo orudem. To je vjerojatan razlog razmjerno malom udjelu
oruda, posebno onih tipova s kratkom radnom povr§inom, od-
nosno radnom povr§inom koja nije iziskivala slozeniju obradu.

Usprkos spomenutim o$tecenjima nastalih tijekom obra-
de tla, broj recentno slomljenih predmeta nije velik i ne utjece
znacajnije na statistiku dobivenih podataka.

4.2. Tehnoloska i tipoloska analiza izradevina
od cijepanog kamena

U daljnjem tekstu analizirane su 463 kamene izradevine pri-
kupljene iskljucivo s povrSine lokaliteta, ukupne mase 1640,8
grama (tab. 5). Treba spomenuti da taj broj nije konacan jer se
obilaskom terena zbirka stalno povecava.

Vecina artefakata patinirana je Zuckastocrvenim i raznim
izrazito smedim tonovima (priblizno Munsell, 5-5 YR; 5/4-5/6),
o ¢emu je viSe receno u prethodnom tekstu.
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on Forenbaher 2006, Forenbaher, Perho¢ 2015, 2020, and Vu-
kosavljevic et al. 2020, in which lithics dating to a somewhat
earlier period from nearby Vela spila are covered.

The gathered materials were cleaned, marked and weighed,
and the length, width and thickness of each item was measu-
red with vernier callipers, the lithics were examined under a
10x magnifying glass and these data were recorded in an Ex-
cel spreadsheet. All items larger than 15 mm or, if retouched,
smaller ones were processed according to technological cate-
gories (cores, debitage, tools and discards or debris). Unproces-
sed items smaller than 15 mm were only counted and weighed.
As a part of debitage, flakes and prismatic and irregular blades
were separately analyzed.

Among the flakes, we also encompassed damaged items
with a recognizable ventral side, and if broken with a len-
gth twice the width, they were then placed among the irre-
gular blades. The broken segments of a blade with the typi-
cal trapezoidal or triangular cross-section have been classified
as prismatic blades. These artefacts were exempted from tho-
se analyses in which mass or damaged dimensions are sought.
The quality of the crust on individual items was ascertained in
percentages. Hereunder the items are divided into those wit-
hout crust and those with, and the average surface covered by
the crust on a given item is provided for the latter.

The typological analysis encompassed all processed, or rat-
her unquestionably retouched items, which have been classi-
fied into ten tool types. The customary terms tied to the Adria-
tic Neolithic in the relevant literature are used.

The analyzed lithic artefacts were gathered exclusive-
ly from the surface of vineyards and plough-fields which had
been regularly quite intensively cultivated for decades, so a
series of micro-damages that are similar, and sometimes vir-
tually identical with retouch, are visible on the edges of the
items. Such damages are not patinated and differ from the ori-
ginally modified working edge so it is certain that they are a
result of soil cultivation. It is often impossible to ascertain
whether original retouching or damages caused by a tool’s for-
mer use are concealed beneath more recent damages, particu-
larly in situations when they rather densely overlap, so that
there are no elements to declare a given item a tool. This is li-
kely the reason for the relatively small share of tools, particu-
larly those types with a short working surface, i.e., a working
surface that did not require more intricate rendering.

Despite the aforementioned damages caused by soil culti-
vation, the number of recently broken items is not high and
did not very significantly affect the statistics of obtained data.

4.2. Technological and typological analysis of
knapped stone artefacts

The text that follows contains an analysis of 463 stone ar-
tefacts gathered from the site’s surface with a total mass of
1,640.8 grams (Table 5). It should be noted that this number is
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Jezgre/ . . . Oruda/ e . Ukupno/
Cores Lomljevina/ Debitages Tools Krslje/ Debris Total
No: 79 21 40 133 463
Odbojci/ Neprav.sj./ | Prizm. sjec./ Krhotine/ Sitnez/
Flakes Irregular bl. | Prismatic bl. Chunks Chips
No: 156 27 28 34 29
Grama: 501,5 132,7g 60,6 g 92,0g 36,4 ¢
Grama: 616,2 g 6948¢ 2014 ¢g 128,4 1640,8 g
Tablica 5. Table 5.

Razdioba izradevina od lomljenog roZnjaka nadenih na povrsini
lokaliteta prema tehnoloSkim kategorijama i mase u gramima

Oruda
9%
Jezgre
17%
Krhotine
7%

6%
/

Prizmaticna
sjeCiva
Nepravilna
sjeciva

Slikag.aib

a. postotna zastupljenosti broj¢anih udjela pojedinih tehnoloskih
kategorija (ukupno 453 komada)

b. postotna zastupljenost masenih udjela pojedinih tehnoloskih

kategorija (ukupno 1640,8 grama)

4.2.1. Jezgre (Cores)
Nadeno je 79 jezgara i njihovih ulomaka, $to iznosi 17 % od
ukupnog broja nalaza, ali ¢ak 37 % od njihove mase (tab. 5 i
6). Od cjelovitih jezgara izdvajamo Sest bipolarnih primjera-
ka tezih od 20 grama. To su razmjerno krupne, dobro ocuvane
izradevine koriStene najcesce za dobivanje odbojaka, ali od ne-
kih jezgara su uz odbojke odbijana i kraca nepravilna sjeciva (T.
1/12 113). Nadeno je i dvadesetak manjih, uglavnom do kraja is-
crpljenih jezgara, a ponekad se za dobivanje lomljevine koristi-
lo i pojedine vece odbojke.

Ni na jednoj jezgri nije vidljivo da je koriStena za dobiva-
nje prizmastih sjeciva iako dva ulomka jezgara mozda ostavlja-
juitu mogucnost.

Breakdown of knapped chert artefacts found on the site’s surface
based on technological categories and mass in grams

C
Krhotine l

Alatke
12%

Prizmati¢na —

sjeciva 4%
Nepravilna
sjeciva
7%
Fig.9.aand b

a. percentage of numerical shares of individual technological
categories (total of 453)

b. percentage of mass shares of individual technological catego-
ries (total of 1,640.8 grams)

not final, because the collection continually grows after new
field tours.

Most of the artefacts are patinated in a yellowish-red and
various notably brown tones (approximately Munsell, 5-5 YR;
5/4-5/6), which has been covered more extensively above.

4.2.1. Cores

79 cores or core fragments were found, which is 17% of the to-
tal number of finds, or as much as 37% of their mass (Tables 5
and 6). Out of the whole cores, six bipolar examples weighing
over 20 grams stand out. These are relatively large, well-pre-
served artefacts used most often to obtain flakes, but in additi-
on to flakes, shorter irregular blades were knapped from some

131



VAHD 115-1, 2023., 103-153

Masa Duzina | Sirina Debljina Masa Duzina Sirina Debljina
® (cm) | (cm) (cm) ® (cm) (cm) (cm)

Mass Lenght Width Thickness Mass Lenght Width Thickness

Cjelovite jezgre / Cores n. = 24 Sve jezgre/Cores and core fragments n. = 79
Minimum 3,70 1,90 1,30 0,70 0,60 1,50 0,80 0,30
Maksimum 39,30 6,20 4,40 13,00 41,40 6,20 4,40 13,00
Prosjek/Average 13,68 3,50 2,70 1,79 7,80 2,91 2,05 1,32
SD 10,90 1,17 0,81 2,43 8,83 1,03 0,80 1,66
Tablica 6. Table 6.

Statisticke vrijednosti za cjelovite jezgre i jezgrice te za dijelove
jezgara nadenih na povrsini lokaliteta

Ces¢i od cjelovitih jezgara su njihovi ulomci, s vidljivim,
Cesto skromnim tragovima prethodnog odbijanja. Manjih su
dimenzija, nepravilnog oblika, uglavhom bez moguénosti da
se nastavi daljnja redukcija, ali sa sa¢uvanim negativima odbo-
jaka te vjerojatno i nepravilnih sjeciva. Dobar dio dijelova jez-
gara smatramo tek otpadom nastalim pri redukciji, $to je po-
sebno izrazeno kod sirovine slabije kvalitete ili one s greSkom
u strukturi materijala.

Medu jezgre ubrajamo i nekoliko potpuno istroSenih pri-
mjerka s tragovima bipolarne redukcije, odnosno pokusajem da
se iz sitnih komada sirovine dobije jo$ neka korisna izradevina.

Na dijelu povrsine 21 jezgre, zapravo njihovih ulomaka, na-
lazi se okorina koja prosje¢no prekriva 23 % povrSine tih pred-
meta. Dominira nodularna okorina, a na manjem broju jezgara
evidentirana je i ona valuti¢na. Okorine na cjelovitim jezgrama
nema, a vidljiva je samo na ulomcima, zapravo otpadu od siro-
vine slabije kvalitete na kojem se jedva uocavaju tragovi pret-
hodnog odbijanja.

4.2.2. Lomljevina (Debitage)

Odnosno svi neretuSirani odbojci i sjeciva ¢ija je jedna duzi-
na veca od 15 mm. Razlika medu odbojcima i sjecivima je u
tome $to je kod ovih zadnjih duzina najmanje dvostruko veéa u
odnosu na §irinu. Posebno smo razlikovali nepravilna od priz-
mastih sjeciva. Lomljevina u ukupnom broju izradevina sudje-
luje sa 46 % ili sa 211 izradevina, odnosno sa 43 % od ukupne
mase svih izradevina (tab. 7).

Brojcani i maseni odnos odbojaka, prizmastih sjeciva i ne-
pravilnih sjeciva graficki je prikazan na slici 10. a i b, na kojoj
se vidi da udio odbojaka medu lomljevinom iznosi gotovo 3/4,
a u preostaloj Cetvrtini podjednako su zastupljena oba tipa sje-
¢iva. Maseni udio odbojaka slian je onom broj¢anom, ali kod
sje€iva je vidljivo da su nepravilna dvostruko masivnija od pri-
bliZno istog broja prizmastih, odnosno nepravilna sjeciva su
osjetno robusnije izradevine, $to je rezultiralo njihovom ve-
¢om masom i slabijom izlomljenoscu.
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Statistical values for whole cores and cores and core fragments
found on the site’s surface

cores (P1. 1/12 and 13). Approximately twenty smaller, generally
completely depleted cores were also found, and sometimes in-
dividual larger flakes were also used to obtain debitage.

None of the cores have visible indications that they were
used to obtain prismatic blades, even though two core fra-
gments suggest this possibility.

More common than whole cores are their fragments, with
visible, often modest traces of previous knapping. They have
smaller dimensions, with irregular shapes, generally without
the possibility of continuing further reduction, but with pre-
served imprints of flakes and probably irregular blades. A good-
ly portion of the cores are deemed only discards made during
reduction, which is particularly notable with raw materials of
lesser quality or those with faults in the structure of the ma-
terial.

Several entirely depleted examples with traces of bipolar
reduction, i.e., attempts to obtain a useful handicraft from tiny
pieces of raw material, have been counted among the cores.

On a part of the surfaces of 21 cores, or actually their fra-
gments, there are crusts which on average cover 23% of their
surface. They are dominated by nodular crusts, while pebble
rinds have been recorded on a smaller number of cores. There
are no crusts on whole cores, and they are visible only on fra-
gments, actually discards of lower-quality materials on whi-
ch traces of previous knapping have scarcely been preserved.

4.2.2. Debitage
Debitage or rather, all unretouched flakes and blades, one of
which is longer than 15 mm. The difference between flakes and
blades is that the latter have a length at least double that of
their width. We particularly distinguished irregular from pri-
smatic blades. In the total number of artefacts, debitage acco-
unts for 46% with 211 pieces, and 43% of the total mass of all
artefacts (Table 7).

The numerical and mass shares of flakes and prismatic and
irregular blades are graphically presented in Fig. 10a. and b., in
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Nepravilna
sjeciva
13%
Prizmaticna
sjeciva
13%

Slika1o.aib

a. broj¢ani odnos medu pojedinim kategorijama lomljevine (ukup-
no 211 komad)

b. maseni odnos medu pojedinim kategorijama lomljevine (ukupno
694,8 grama)

- Odbojci (Flakes) su sa 156 primjeraka brojéano najza-
stupljenija kategorija medu svim litickim izradevinama (tab. 5
1 8). Medu lomljevinom broj¢ano sudjeluju sa 74 %, odnosno sa
72 % mase. Cjelovito je sacuvano 125 odbojaka ili 80,1 %. Prosje-
¢an odbojak (tab. 7), ako mjerimo samo Citave primjerke, mase
je 3,38 grama, duzine 2,26 cm, Sirine 1,99 cm, a debljine 0,63
cm. Njihovi oblici i veli¢ine nisu ujednaceni i variraju, dio ih je
pravilan, s jasno izraZenom bulbusnom izboc¢inom i priblizno
istom duzinom i Sirinom, ali esti su i odbojci kod kojih §iri-
na znatno premasuje duzinu, kao i izrazito nepravilni primjer-
ci, koji su tek otpad nastao pri reduciranju jezgre. Ukupan broj
odbojaka je 156, a oruda na odbojku je 12, pa je za izradu oruda
iskoriSteno samo 7,1 % od svih odbojaka.

Usporedbom s ostatkom lomljevine i formalnim orudima
primjecujemo da se za dobivanje odbojaka koristila sirovina
donekle slabije kvalitete. Na dijelu krupnijih neobradenih pri-
mjeraka vidljivi su tragovi koriStenja, ali jo$ je veci broj s re-
centnim o$tecenjima. Okorina, Ce§Ce nodularna nego valuti¢na,
prisutna je na 16 od 125 cjelovitih odbojaka, a ako promatramo
samo tih 16 izradevina, onda moZemo konstatirati da okorina
zauzima prosjecno 19 % njihove ventralne povrsine, odnosno
radi se, osim u jednom slucaju, o drugotnim odbojcima.

Porijeklo sirovine i svojstva liticke industrije ...

Nepravilna
sjeciva
19%
Prizmati¢na

sjeciva
9%

Fig.10.aand b

a. Numerical shares of individual categories of debitage (total of
211 pieces)

b. Mass shares of individual categories of debitage (total of 694.8
grams)

which one can see that the share of flakes in the debitage is al-
most 3/4, while in the remaining quarter both types of blades
are equally represented. The mass share of flakes is similar to
the numerical, but for the blades it is apparent that the irre-
gular blades account for twice the mass of the roughly same
number of prismatic blades, i.e., irregular blades are palpably
more robust artefacts, which resulted in a greater mass and
less breakage.

- Flakes, at 156, are the most numerous category among all
lithic artefacts (Tables 5 and 8). Among the debitage, they nu-
merically account for 74%, and 72% of the mass. There are 125
wholly preserved flakes, or 80.1%. The average flake (Table 7), if
only whole examples are measured, has a mass of 3.38 grams, a
length of 2.26 cm, a width of 1.99 cm, and a thickness of 0.63
cm. Their shapes and sizes are not uniform and vary, some are
regular, with a clearly prominent bulbous protuberance and ro-
ughly identical length and width, but flakes with widths that
considerably exceed their lengths are common, as well as irre-
gular examples that are only discards created during core redu-
ction. The total number of flakes is 156, while there are 12 flake
tools, so only 7.1% of all flakes were used to make tools.

Based on a comparison with the remaining debitage and
formal tools, we noticed that raw materials of somewhat lesser
quality were used to obtain flakes. Traces of use are visible on
a portion of the larger unretouched examples, but there is an
even higher number with recent damages. Crusts, more often
nodular rather than pebble, are present on 16 of the 125 whole
flakes, and if only these 16 artefacts are observed, then we may
assert that crusts cover an average of 19% of their ventral sur-
faces, i.e., they are, except for a single case, secondary flakes.
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Masa (g) Duzina (cm) Sirina (cm) Debljina (cm) Oblik* Relativna debljina**
Mass Lenght Width Thickness Shape Relative thickness

Odbojci / Flakes (samo ¢itavi odbojci, n = 125)

Minimum 0,50 1,10 0,90 0,25 1,22 4,88
Maksimum 20,10 4,50 4,50 1,70 1,00 0,59
Prosjek/Average 3,38 2,26 1,99 0,63 1,34 2,13

St. dev. 3,83 0,73 0,70 0,29 1,43 4,93
Nepravilna sjeciva / Irregular blades

n. =12 n. =12 n. =21 n. =21

Minimum 0,70 2,00 0,80 0,30 2,50 8,33
Maksimum 18.1 6.00 2,70 1.00 2,22 2,22
Prosjek/Average 4,10 3,23 1,56 0,61 2,07 3,39

SD 4,89 1,18 0,54 0,18 2,19 12,17
Prizmasta sjeciva / Prismatic blades

n.=3 n.=3 n.=28 n.=28

Minimum 0,40 2,00 0,70 0,20 2,86 14,30
Maksimum 6,10 3,20 2,60 0,70 1,23 1,76
Prosjek/Average 2,67 2,47 1,56 0,46 1,58 3,43

SD 3,02 0,64 0,46 0,16 1,39 8,69

Tablica 7. Table 7.

Opisne statisticke vrijednosti za lomljevinu3®
*oblik = duzina/Sirina; **relativna debljina = debljina/Sirina (nisu
ukljuéena oruda na odbojcima)

- Nepravilna sjeciva (Irregular blades) zastupljena su sa
27 izradevina veli¢inom, oblikom i sirovinskom osnovom me-
dusobno razlicitih (tab. 7), donekle usporednih, ali i usporedo
zakrivljenih bo¢nih rubova, s naglaSenim, ali Cesto isprekida-
nim dorzalnim grebenom. Ukupna masa nepravilnih sjeciva je
132,7 g (tab. 5). Dijelom se radi o manjim, izduzenim obojcima
koji samo zbog omjera duzine i Sirine udovoljavaju kriteriju
da budu uvrsteni medu sjeciva. Zastupljeni su i krupni, lijepo
izradeni primjerci, a neki se jedva razlikuje od onih prizmastih.
Nadeno je 27 nepravilnih sjeciva, a oruda na tom tipu lomljevi-
ne je 5, pa zaklju¢ujemo da je za izradu oruda iskoristeno 15,6
% od svih nepravilnih sjeciva.

Posebnu skupinu medu ovom vrstom lomljevine ¢ine 6
prebacenih sjeciva, izuzetih iz daljnje analize. To su razmjer-
no krupne izradevine, sa zadebljanim distalnim dijelom. Zani-
mljivo je uociti da se na njihovim radnim rubovima u pravilu

36 Zaslomljene segmente sjeCiva duZina i masa nisu mjerene, ali jesu
izvorno sacuvane Sirine i debljine. Vrijedi i za oruda na sjecivima.
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Descriptive statistical values for debitage3®
*shape = length/width; **relative thickness = thickens/width
(flake tools are not included)

- Irregular blades are represented by 27 artefacts with
mutually different sizes, shapes and basic raw materials (Ta-
ble 7), somewhat parallel, but also parallelly curved lateral ed-
ges, with prominent but also frequently discontinuous dorsal
ridges. The total mass of the irregular blades is 132.7 g (Table
5). These are partially smaller, oblong flakes which only due to
the length and width ratio meet the criteria to be classified as
blades. Robust, nicely rendered examples are also present, and
some scarcely differ from the prismatic blades. 27 irregular bla-
des have been discovered, and there are 5 tools on this type of
debitage, so we have concluded that 15.6% of all irregular bla-
des were used to make tools.

A special group among this type of debitage consists of 6
overshot blades, exempted from further analysis. These are re-
latively large artefacts, with thickened distal sections. It is in-

36 The length and mass of broken blade segments have not been mea-
sured, but the originally preserved width and thickness were. This
also applies to flake tools.
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nalaze tragovi intenzivnog koriStenja.

Od 21 promatranih sjeciva 9 ih je slomljeno po duZini (tab.
7). Prosjecno neslomljeno nepravilno sjecivo tesko je 4,10 g, a
dugo samo 3,23 cm. Cini se da je za njihovu proizvodnju kori-
Stena ista sirovina kao i za dobivanje odbojaka, $to je vidljivo
na vie mjeSovitih jezgara ili njihovih dijelova.

- prizmasta sjeciva (Prismatic blades) su za neolitik Jadrana
od za njihovu izradu posebno pripremljenih prizmaticnih jez-
gara. Na taj su se nacin proizvodila pravilna, duga, uska, tanka
sjeCiva, usporednih rubova, trapezastog ili trokutastog presje-
ka, gotovo iskljucivo perastog zavr$etka i kao takva su bila naj-
CeSca osnova za proizvodnju razlicitih tipova oruda.

Medu liti¢kim nalazima s Lokvice ovoj kategoriji pripada
28 izradevina teskih ukupno 60,6 grama (tab. 5 i 8), Sto €ini 6 %
od broja nalaza, ali samo 3,7 % od njihove mase. Medu lomljevi-
nom prizmasta sjeciva brojcano su zastupljena sa 13 %, ali ma-
seni udio iznosi tek 8,7 %. Ukupan broj prizmastih sjeciva je 28
komada, ¢emu treba dodati 20 oruda izradenih na tom tipu lo-
mljevine, odnosno iskoritenost sirovine za izradu oruda izno-
si znacajnih 41,7 %.

Samo tri sjeciva nisu slomljena, svi ostali primjerci slomlje-
ni su po duzini, a neki dijelom i po §irini. Dvije ¢itave izradevi-
ne duge su samo 2,2 i 2,0 cm, pa bismo ih mogli uvrstiti u ka-
tegoriju plocica slucajno nastalih tijekom izrade nekog drugog
predmeta i izuzeti iz daljnjeg razmatranja. Samo na pet sjeciva
naden je proksimalni dio s bulbusnim zadebljanjem. O stupnju
iskoriStenosti najbolje govori ¢injenica da nije nadeno nijed-
no prizmasto sjecivo ni njegov segment bez tragova koriste-
nja/oStecenja.

U desetlje¢ima intenzivnog obradivanja vinograda, barem
dijelom, leZi odgovor na pitanje zasto su prizmasta sjeciva do
te mjere izlomljena da prosjecna sacuvana duZina iznosi samo
2,33 cm, a najduze sauvano neobradeno prizmasto sjecivo, za-
pravo njegov segment, ima tek 3,70 cm. U isto vrijeme prosjec-
na se §irina od 1,56 cm i debljina od 0,46 cm donekle uklapaju
u stanje poznato na obliznjim lokalitetima.?”

4.2.3. Tipoloska analiza oruda

Sva oruda (Tools) neupitno su retusirane izradevine. Ukupno je
nadeno samo 40 oruda, §to iznosi 9 % od litickih nalaza i 12 %
od njihove mase (tab. 5i9; sl. 111 12; T. 1). U obzir nisu uzimani
primjerci kod kojih je zbog loma ili oStecenja retusirana povr-
Sina izrazito kratka, kao ni izradevine kod kojih nismo u mo-
gucénosti sa sigurno$cu razluciti recentna oStecenja od uporab-
nog ili pravog retusa. Kad bismo medu oruda mogli ubrojiti i
one primjerke kod kojih pretpostavljamo da je retu$ uniSten u
novije vrijeme, njihov bi broj zasigurno bio barem za 50 % veci.
To se posebno odnosi na nezastupljene ili razmjerno slabo za-

Porijeklo sirovine i svojstva liticke industrije ...

teresting to note that as a rule they have traces of intense use
on their working edges.

Out of the 21 observed blades, 9 have been broken along
their length (Table 7). The average unbroken irregular blade
weighs 4.1 g, and is only 3.23 cm long. It would appear that
they were made of same material as the flakes, which is appa-
rent on many mixed cores or parts thereof.

- prismatic blades are the most typical component of de-
bitage in the Adriatic Neolithic. They were obtained by knap-
ping from prismatic cores specially prepared for their produ-
ction. In this manner, they produced straight, long, narrow,
thin blades that are trapezoidal or triangular in section, with
parallel edges and almost exclusively feather-like ends and as
such they were the most common basis for the production of
various types of tools.

Among the lithic finds from Lovkica, this category encom-
passes 28 artefacts weighing a total of 60.6 grams (Table 5 and
8), which is 6% of the number of finds, but only 3.7% of the-
ir mass. Among the debitage, prismatic blades numerically ac-
count for 13% and 8.7% of the mass share. The total number of
prismatic blades is 28, to which 20 tools should be added as
they are made of this type of debitage, i.e., the use of raw ma-
terials for tool production is a significant 41.7%.

Only three blades are not broken; all of the other exam-
ples are broken lengthwise, and some are partially also broken
across their width. Two whole artefacts are only 2.2 and 2 cm
long, so we may classify them in the category of bladelets ac-
cidentally made during the production of a longer item and
remove them from further consideration. A proximal portion
with bulbous protuberance was only found on five blades. The
best testimony to the degree of use is the fact that not a single
prismatic blade nor segment thereof was found without tra-
ces of use/damage.

Intensive vineyard cultivation over the course of decades
provides, at the very least partially, an answer to the question
of why the prismatic blades were shattered to such an extent
that the average preserved length is only 2.33 cm, while the
longest preserved unretouched prismatic blade, actually a se-
gment thereof, is only 3.7 cm. At the same time, the average
width of 1.56 cm and thickness of 0.46 cm to an extent corres-
pond to the situation known from nearby sites.s”

4.2.3. Typological analysis of tools

All tools are unquestionably retouched artefacts. Only 40 tools
in total were discovered, which is 9% of the lithic finds and 12%
of their mass (Tables 5 and 9; Fig. 11 and 12; PL. 1). Not taken into
consideration were examples on which the retouched surfa-
ce is, due to breakage or damage, notably short, or artefacts on
which we have been unable to distinguish more recent dama-

37 Forenbaher, Perhoc 2015, str. 23, tab. 7.

37 Forenbaher, Perhoc 2015, p. 23, Table 7.
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Masa(g) Duzina(cm) Sirina (cm) Debljina(cm) Oblik* Relativna debljina**
Mass(g) Lenght (cm) Width(cm) Thickness(cm) Shape Relative thickness
Oruda na odbojcima / flake tools
n. n.=8 n.=8 n.=12 n.=12
Minimum 0,80 2,20 1,20 0,40 1,83 0,33
Maksimum 27,00 4,50 3,70 1,60 2,31 0,43
Prosjek/Average 9,20 3,15 2,23 0,74 1,41 0,33
S.D. 9,94 0,89 0,78 0,42 1,14 0,54
Oruda na prizmastim i nepravilnim sjecivima / prizmatic and irregular blade tools
n. n.=6 n=6 n. =25 n. =25
Minimum 1,70 3,40 0,90 0,30 3,78 0,33
Maksimum 14,60 8,50 3,00 1,00 2,83 0,33
Prosjek/Average 5,23 4,77 1,78 0,56 1,68 0,34
S.D. 4,80 1,95 0,49 0,18 3,98 0,37

*oblik = duzina/Sirina; **relativna debljina = debljina/sirina

Tablica 8.
Statisticke vrijednosti za oruda na odbojcima i oruda na sjecivima
(uzimane su samo cjelovite dimenzije)

stupljena oruda, poput obradenih odbojaka, iskrzanih komadi-
¢a, udubaka, dubila.

Na odbojcima je napravljeno ukupno 12 oruda, od kojih je
8 sacuvano Citavo, a 4 su slomljena. Na prizmastim sjecivima
izradeno je 20 oruda, samo pet oruda je neoSteceno, od toga
su tri bifacijalni §iljci. Nepravilna sjeciva ¢inila su osnovu za
5 oruda, od kojih je samo jedno neoSteceno. Za jedno orude je
iskoriSten dio jezgre, a dva su oruda nadena znatno ostecena
pa se sa sigurno§¢u ne moze odrediti njihova osnova.

Vecina oruda koja za osnovu imaju sjeciva, gotovo da i ne-
maju okorinskih elemenata, koji su prisutni samo na jednom
obradenom komadicu. Kod oruda koje za osnovu imaju odboj-
ke, od dvanaest primjeraka okorina se nalazi na njih tri.

- Retusirana sjeciva (n = 10) - (T. 1/ 1, 3, 4, 1 9; sL. 11/1-6)
najbolje su zastupljen tip oruda. Sedam sjeciva izradeno je na
prizmastim sjecivima, a tri na nepravilnim sje¢ivima. Sacuva-
ni su iskljucivo samo dijelovi oruda, ¢esto oStecenih radnih ru-
bova. Uglavnom im je odlomljen distalni dio, ali moZe nedosta-
jati i onaj proksimalni. Retu$irana mogu biti oba ruba ili samo
jedan bocni rub. Zastupljena je vecina tipova retusiranja, od
polustrmog i strmog, ali i sitnog, uglavnom parcijalnog rub-
nog. Jedno (sl. 11/6) prizmasto sjecivo fino obradenih i oStece-
nih bocnih rubova distalno je slomljeno tako da je dobiven §i-
ljasti zavrSetak. Jedna od inacica ovih oruda su izradevine sa

“sjajem srpa”, poput slomljenog sjeciva (sl. 11/2) koje je retusi-
rano obostrano polustrmo. Oba radna ruba koristena su (i po-
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*shape = length/width; **relative thickness = thickness/width

Table 8.
Statistical values for flake tools and blade tools (only whole di-
mensions are used)

ge from use or genuine retouch. If we could count as tools tho-
se examples on which we presume that the retouch has been
destroyed more recently, their number would certainly be 50%
higher. This pertains in particular to unrepresented or relati-
vely poorly represented tools, such as retouched flakes, splin-
tered pieces, notches or burins.

A total of 12 tools were made on flakes, of which 8 have been
entirely preserved, while 4 are broken. 20 tools were made on
prismatic blades, and only 5 are undamaged, of which three are
bifacial points. Irregular blades formed the basis for 5 tools, of
which only one is undamaged. Part of a core was used for one
tool, while two considerably damaged tools were found, so that
their foundation cannot be identified with any certainty.

Most of the tools which have a blade as their foundation
have virtually no crust elements, which are present on only a
single retouched piece. Three of the tools based on flakes, out
of twelve in all, have a crust.

- Retouched blades (n = 10) - (PL 1/ 1, 3, 4, and 9; Fig. 11/1-
6) are the best represented tool type. Seven blades were made
on prismatic blades, and three on irregular blades. Parts of to-
ols, often with damaged working edges, have been preserved
exclusively. Generally their distal parts have broken off, but
the proximal parts may also be missing. Both edges or just a
single lateral edge may be retouched. Most retouching types
are present, from semi-abrupt and abrupt, but also marginal,
generally partial edge retouch. One (Fig. 11/6) prismatic blade,
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novno oStrena) sve dok nisu sasvim istupljena. Ostale izrade-
vine s tragom sjaja srpa su dva manja segmenta neretusiranih
prizmastih sjeciva i orude s hrptom (T. 1/11).

- Obostrano retusirani iljci (n = 5) - (s. 11/7-11) Tanki §i-
ljci s jezi€cem i krilcima izdvajaju se kvalitetnim plitkim, finim
prekrivaju¢im retu$em koji se nalazi na dorzalnoj povrsini izra-
devina. RetuSiranju ventralne strane, osim oko usadnika, nije se
posvecivala posebna pozornost. Jedan §iljak je minimalno oste-
en, a jednom je recentno odlomljen distalni dio. I u sondi iz
2016., u sloju 1, naden je dobro ocuvan obostrano retusiran $iljak.
Pretpostavljamo da su za izradu S§iljaka koriSteni adekvatni se-
gmenti prizmastih sjeciva, ali nije isklju¢eno ni da su to bili od-
bojci. U tom bi slucaju odnos prvobitnih oblika kod oruda umje-
sto 20 : 12 u korist sjeciva iznosio 17 : 15 u korist odbojaka.

Svih pet, odnosno Sest nadenih $iljaka su po nacinu retusi-
ranja i oblikovanja trna gotovo unificirani, primjerak na sl. 11/9
izdvaja se izduZeno§c¢u, pravilnim ljuskastim dorzalnim retu-
Sem te lijepo oblikovanim trnom. Osim na obostrano retusira-
nim §iljcima fini, plitki, prekrivajuci retus$ nije zapazen na dru-
gim orudima, $to upucuje na zakljucak da se tehnika lomljenja
pritiskom u srednjem neolitiku koristila najcesce (ili iskljuci-
vo?) za proizvodnju ovog tipa oruda/oruzja.s®

- Udupci (n = 5) - (T. 1/15-17; sl. 11/13 i 14) Veli¢inom i na-
¢inom izrade medusobno dosta neujednacena oruda, izradena
najce$ce na slomljenim sjecivima i odbojcima. Npr. jedna stra-
na slomljenog prizmastog sjeciva (sl. 11/13) je strmo retuSirana,
gotovo zarubljena, a na drugoj je strani oblikovan udubak. Na
slicnom, takoder slomljenom sjecivu (T. 1/17) udubak je retu-
$iran inverzno. Nepravilno sjecivo (sl. 11/14) je prvobitno bo¢-
no retusirano, nakon ostecenja na lijevoj strani napravljena su
tri udupka, a na desnoj jedan. Na kraju je izradevina koriStena
i za odbijanje odbojaka. Udubak (T. 1/16) je napravljen na izni-
mno fino inverzno retusiranom odbojku. Na povecem odbojku
(T. 1/15) izradena su dva udupka.

- Strugalo (n = 5) - (T. 1/2; sl. 11/15, 18, 19 i 20) Ceona struga-
la (sl. 11/19-20) izradena su na rubovima vjerojatno slomljenih
odbojaka, bo¢no strugalo (T. 1/2) je napravljeno na dijelu sli¢ne
izradevine, a ista takva oruda na distalnom dijelu izduZenog,
bocno parcijalno retusiranog odbojka. Zanimljivo je i njuskoli-
ko strugalo (sl. 11/18), napravljeno na manjem odbojku.

- Retusirani odbojci (n = 4) - (T. 1/5; sl. 11/12, 16 i 17) Sit-
nim, finim rubnim retu$em, u jednom slucaju i polustrmim
retuSem obradeni su radni rubovi tri ¢itava odbojka i jednog
osteCenog. Retus je dijelom prekriven recentnim ostecenjima.
I na viSe drugih odbojaka uocavaju se tragovi obrade, u vecoj ili
manjoj mjeri o$teceni intenzivnim poljoprivrednim radovima
u novije vrijeme.

finely retouched with damaged lateral edges, is distally bro-
ken so that a pointed end was obtained. One of the variants of
these tools is the artefact with “sickle gloss”, such as the bro-
ken blade (Fig. 11/2) that was bifacially semi-abruptly retou-
ched. Both working edges were used (and resharpened) until
they became entirely dull. The remaining artefacts with traces
of sickle gloss are two small segments of retouched prismatic
blades and backed tools (Pl. 1/11).

- Bifacially retouched points (n = 5) - (Fig. 11/7-11) Thin
tanged and barbed points stand out by the quality of their
shallow, fine concealing retouch which can be found on the
dorsal surface. Specific attention was not accorded to ventral
retouch, except that around sockets. One point was minimally
damaged, while another had its distal portion recently broken
off. Awell-preserved bifacially retouched point was also found
in the test trench in 2016, in layer 1. We have presumed that
adequate segments of prismatic blades were used to make po-
ints, but the possibility that these were flakes has not been
discounted. In that case, instead of 20:12 in favour of blades,
the ratio among tools would be 17:15 in favour of flakes.

All five, or rather six, discovered points are virtually unified
according to their manner of retouch and formation of their
tangs; the example in Fig. 11/9 stands out due to its oblong
form, regular scaly dorsal retouch and nicely shaped tang. Be-
sides the bifacially retouched points, fine, shallow concealing
retouch has not been observed on other tools, which leads to
the conclusion that the pressure flaking technique was used
most often (or exclusively?) during the Neolithic to produce
this tool/weapon type.’*

- Notches (n = 5) - (PL. 1/15-17; Fig. 11/13 and 14) Rather
non-uniform tools in terms of size and production method,
most often made on broken blades and flakes. For example,
one side of a broken prismatic blade (Fig. 11/13) has abrupt re-
touch, almost truncated, on one side, while a notch is formed
on the other side. On a similar, also broken blade (Pl. 1/17), the
notch was inversely retouched. An irregular blade (Fig. 11/14)
was initially laterally retouched, and after sustaining damage
three notches were made on the left side and one on the right.
Ultimately the artefact was also used to knap flakes. A notch
(Pl. 1/16) was made on a finely inversely retouched flake. Two
notches were made on a larger flake (Pl. 1/15).

- Scraper (n = 5) - (Pl. 1/2; Fig. 11/15, 18, 19 and 20) A fron-
tal scraper (Fig. 11/19-20) was made at the edges of probably
shattered flakes, a sidescraper (PL. 1/2) was made on a section
of a similar artefact, and the same type of tool on the distal se-
ction of an oblong, laterally partially retouched flake. A nosed
scraper (Fig. 11/18) made on a smaller flake is also interesting.

38 Forenbaher, Perho¢ 2015, 39, T. 3/10;19; 5/26; Diedrich 2011: 61, SI.
9; Forenbaher, Nikitovi¢ 2009, 16 i 17; Forenbaher, Perho¢ 2020, str.
42.
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38 Forenbaher, Perhoc 2015, 39, Pl. 3/10;19; 5/26; Diedrich 2011: 61, fig.
9; Forenbaher, Nikitovi¢ 2009, 16 and 17; Forenbaher, Perho¢ 2020,
p. 42.
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- Oruda s hrptom (n = 4) - (T. 1/7-8 i 10-11) Ovaj tip oruda
izraden je na prizmastim sjecivima. Prije pocetka rada prok-
simalan kraj s bulbusom je odstranjen (ili se je biralo sjeciva s
neizrazenim bulbusom), nakon Cega su oba bocna ruba konti-
nuirano strmo retusirana te su rubovi potpuno zatupljeni. Na
taj je nacin i Sirina cijele izradevine znatno stanjena.’ Oruda
ovog tipa Cesto su slomljena, ali temeljem sa¢uvanih primjera-
ka pretpostavljamo da proksimalno zavrSavaju najcesce Silja-
tim radnim rubom. Distalno su retusiranjem dodatno stanjena
i tako prilagodena za moguce uglavljivanje u adekvatan drzac.
Osnova na kojoj su izradena ova oruda prvotno se je mogla ko-
ristiti kao “obi¢no” sjecivo.

- Kombinirana oruda (n = 3) - (T. 1/6 i 14; sl. 11/21) Uz bifa-
cijalno obradene izradevine jedina tri oruda sacuvana u izvor-
noj duzini su dva obostrano retusirana prizmasta sjeciva i jed-
no nepravilno. Dva primjerka zavr$avaju $iljatim vrhom, a onaj
na sl. 11/21 sa strane ima udubak. Treée orude (T. 1/14) zavr$a-
va uskim, njuskolikim grebalom, a sa strane je napravljen udu-
bak. Na svima su duZ oba radna ruba vidljivi tragovi uglavnom
polustrmog retusiranja i intenzivnog koristenja. Ovo orude bi
se moglo odrediti kao retuSirana sjeciva, odnosno kao udub-
ci ili grebala, ovisno o finalizaciji, a u posebnu skupinu ih iz-
dvajamo zbog njihove multifunkcionalnosti i karakteristi¢ne
zastupljenosti u srednje i mladeneolitickim naslagama ostalih
korculanskih lokaliteta.4°

- Grebala (n = 2) - (sl. 11/23; sl. 12) Ceona grebala izradena
su usporednim, strmim, uskim, ,ljevkastim“ retuSiranjem od-
bojka. Sa 4 centimetara duzine i viSe od 20 grama mase grebala
(sl 12) spadaju medu najkrupnije i najljepse izradena oruda do-
sad nadena na Lokvici, §to je i razlog da smo ih odvojili od do-
nekle sli¢nih strugala.+

- Zarubak (n = 1) - (T. 1/18) Na obje bocne strane segmenta
prizmastog sjeciva vidljivi su tragovi koristenja te dijelom i re-
tuSiranja, distalan rub je ravno, strmo retusiran.

- Dio slomljenog oruda (n =1) - (sl. 11/22) Znatno o$tecen
odbojak s okorinom na dorzalnoj strani. Desni rub obraden je
strmim retusem. Ovom tipu moglo se je dodati jo§ najmanje
desetak slomljenih oruda na kojima su, pokriveni ili izmijeSa-
ni s recentnim osteéenjima, sacuvani kratki retusirani dijelovi.

Pojedini za neolitik uobicajeni tipovi oruda, poput dubi-
la, svrdla, iskrzanih komadica zarubljenih izradevina... na Lo-
kvici za sada nisu nadeni ili su zastupljeni s malim brojem pri-
mjeraka, a i udio od oko 16 % oruda medu debitazom (debitaz +
orude) poprili¢no je nizak. Razlozi tome zasigurno se ve¢im di-
jelom kriju u nacinu prikupljanja materijala i u poljodjelskim
aktivnostima, koja nisu u znatnijoj mjeri pridonijela izlomlje-
nosti artefakata, ali su radni rubovi veéine predmeta dijelom
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- Retouched flakes (n = 4) - (Pl. 1/5; Fig. 11/12, 16 and 17)
The working edges of three whole flakes and one damaged
flake have tiny, fine edge retouch, and in one case also se-
mi-abrupt retouch. The retouch is partially obscured by more
recent damages. Traces of retouch can also be seen a number
of other flakes, damaged to a lesser or greater degree by inten-
sive soil cultivation works in more recent periods.

- Backed tools (n = 4) - (P1. 1/7-8 and 10-11) This type of
tool was made on prismatic blades. Before work on it commen-
ced, the end with bulb was removed (or blades without promi-
nent bulbs were chosen), after which both lateral edges were
continually abruptly retouched so that the edges were enti-
rely blunted. The width of the entire artefact was considerably
narrowed in this manner. Tools of this type were often bro-
ken, but based on preserved examples we have presumed that
they most often proximally ended in a pointed working edge.
They were additionally narrowed distally by retouch and thus
adapted to possible fastening onto a suitable grip. The base on
which these tools were made could have been initially used as
an “ordinary” blade.

- Combined tools (n = 3) - (Pl. 1/6 and 14; Fig. 11/21) Alon-
gside bifacially retouched artefacts, the only three tools pre-
served in their original lengths are two bifacially retouched
prismatic blades and one irregular blade. Two examples end
in pointed tips, and the one shown in Fig. 11/21 has a notch to
one side. The third tool (Pl. 1/14) ends in a narrow, nosed ends-
craper, and a notch was made on one side. Traces of mostly se-
mi-abrupt retouch and intensive use are visible on all tools
along both working edges. This tool may be identified as a re-
touched blade, i.e., as notches or endscrapers, depending on
their finalization, and they have been set aside into a separa-
te group due to their multi-functionality and typical presen-
ce in Middle and Late Neolithic sediments at other sites on
Korcula.4°

- Endscraper (n = 2) - (Fig. 11/23; Fig. 12) Frontal endscra-
pers were made by parallel, abrupt, narrow “funnelled” retou-
ching of a flake. With a 4 centimetre length and a mass of over
20 grams, the endscrapers (Fig. 12) are among the largest and
best crafted tools thus far found at Lokvica, which is the rea-
son why they have been separated from the somewhat simi-
lar sidescrapers.+

- Truncated blade (n = 1) - (P1. 1/18) Traces of use and even
partial retouch are visible on the lateral sides of a prismatic
blade segment; the distal edge is straight and abruptly reto-
uched.

- Piece of a broken tool (n = 1) - (Fig. 11/22) A considera-
bly damaged flake with crust on the dorsal side. The right edge

39 Usporedi Radi¢ 2012, str. 64, T. 1/1-3, 5-7.
40 Radi¢ 2012, str. 91, 191-192.
41 Forenbaher, Perho¢ 2015, 32, bilj. 7.

39 Cf. Radi¢ 2012, 64, Pl. 1/1-3, 57.
40 Radi¢ 2012, pp. 91, 191-192.
41 Forenbaher, Perhoc 2015, 32, note 7.
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Zastupljenost pojedinih tipova oruda i n. % Odbojci / | Prizmasta sjeci- Neprizmas- Jezgre/ | Neodedeno /
osnova na kojoj su izradeni / Shares of Flakes va / Prismatic ta sjeciva / Cores Undeter-
individual tool types and the base on blades Non-prismatic mined
which they were made Blades
Retusirana sjeciva / Retouched blades 10 25,0 % / 7 3 / /
Obostrano retusirani Siljci / Bifacially 5 12,5 % / 5 / / /
retouched points
Oruda s hrptom / Backed tools 4 10,0 % / 3 / / 1
Kombinirana oruda / Combined tools 3 7,5% / 2 1 / /
Grebala / Endscrapers 2 5,0 % 2 / / / /
Udupci / Notches 5 12,5 % 2 2 1 / /
Zarubak / Truncated blade 1 2,5% / 1 / / /
Strugalo / Sidescraper 5 12,5% 3 / / 1 1
Retusirani odbojci / Retouched flakes 4 10,0 % 4 / / / /
Dio slomljenog oruda / 1 2,5% 1 / / / /
Piece of broken tool
Ukupno / Total 40 100 % 12 20 5 1 2
Tablica 9. Table 9.
Zastupljenost pojedinih tipova oruda i osnova na kojoj su izradeni Shares of individual tool types and the base on which they were
made

has been abruptly retouched. A minimum of roughly ten more
broken tools may be added to this type. Short retouched se-
gments have been preserved on them, either concealed or in-
termingled with recent damages.

Individual tool types typical of the Neolithic, such as bu-
rins, drills, splintered pieces of truncated artefacts, etc., have
thus far not been found at Lokovica, or they are present in a
small number of examples, and even the share of approxima-
tely 16% of the tools among the debitage (debitage + tools) is
rather low. For the most part, the reasons for this certainly lie
in the manner of gathering materials and in agricultural activi-
ties, which did not significantly contribute to the broken con-
dition of the artefacts, although the working edges of most
items are partially concealed by unpatinated micro-damages

(length and width below 5§ mm) so it is not possible to ascerta-

icm in what they conceal.
Slika 12. Fig. 12. 4.2.4. Discards or debris
Grebalo (nacrtala Tansy Endscraper (drawn by Tansy Consists of chunks, i.e., amorphous pieces of materials longer
Branscombe) Branscombe) than 15 mm which may be approximately identified, but unu-

sable to produce any manner of tool. According to the raw ma-
terials composition, they are generally Gargano cherts, so it is
prekriveni nepatiniranim mikroos$te¢enjima (duZine i irineis-  interesting to note that even lower-quality materials were also
pod 5 mm) pa nije moguce zakljuciti $to prekrivaju. imported. The discards also encompass chips, most often con-
sisting of miniature flakes, but also various artefacts with di-
4.2.4. Otpad ili krslje (Debris)

Sastoji se od krhotina (Chunks), tj. amorfnih komada sirovine

mensions smaller than 15 mm (Table 10).
- Chunks are relatively few in number and sometimes it is
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Masa(g) Duzina (cm) Sirina (cm) Debljina (cm)
Mass Lenght Width Thickness

Krhotine / Chunks, n. = 34

Maksimum 1.4 3.1 20
Prosjek/Average 271 142 0.77
SD 2,90 0,53 0,52 0,47
Sitnez / Chips, n. = 99

Minimum 0,10 0,60 0,30 0,10
Maksimum 1,40 1,80 1,70 1,10
Prosjek/Average 0,37 1,15 0,94 0,37

Tablica 10. Table 10.

Lokvica, opisne statisticke vrijednosti za otpad(krhotine i sitnez)

duzih od 15 mm koji se ne mogu pobliZe odrediti, a neiskori-
stivi su za proizvodnju bilo kakvih oruda. Prema sirovinskom
sastavu uglavnom pripadaju garganskim roznjacima pa je za-
nimljivo konstatirati kako je importirana i sirovina slabije kva-
litete. U otpad spada i sitnez, koji najé¢e$ce ¢ine minijaturni od-
bojci (Chips), ali i razne izradevine dimenzija manjih od 15 mm
(tab. 10).

- Krhotine (Chunks) razmjerno su malobrojne i ponekad ih
je teSko razlikovati od dijelova manje kvalitetnih jezgara, ali
i odbojaka. Nadene su samo 34 krhotine (tab. 10), prosjecne
mase od 2,71 grama; medu svim nalazima njihova brojc¢ana i
masena zastupljenost iznosi 7 %, odnosno 6 %.

- SitneZ (Chips) je sa 99 izradevina relativno dobro za-
stupljena (tab. 10), posebno uzevsi u obzir da su predmeti sku-
pljeni s povrsine lokaliteta. Udio sitnezi medu svim nalazima
je 21,4 %, a maseni udio od samo 2,2 % zorno pokazuje da se
radi o - sitnezi, prosjecne mase od samo 0,37 grama. Veéina
izradevina koje sacinjavaju sitnez Cesto su pravilni odboj¢ici
kraci od 15 mm, ali nije moguce uociti prepoznatljive mikrood-
bojke koji bi bili produkt retusiranja; u isto vrijeme nije mogu-
Ce iskljuciti ni da je dio odboj¢i¢a nastao zbog poljoprivrednih
radova. Medu amorfnim komadi¢ima moZe se uociti viSe krat-
kih ulomaka prizmastih sjeciva.

o ow

4.3. Ostale liti¢ke izradevine

Tijekom rekognosciranja lokaliteta nadena je samo jedna izra-
devina od opsidijana. Radi se o odbojku s tragovima koriste-
nja i/ili otecenja tijekom poljodjelskih radova. U sondi iz 2016.
nadene su jo$ dvije opsidijanske izradevine, jedno manje sjeci-
vo bez tragova koriStenja i minijaturan, pravilan odbojak. Opsi-
dijan iz srednjoneolitickih naslaga obliZnje Vele spile i sa sred-

Lokvica, descriptive statistical values for discards (chunks and
chips)

difficult to distinguish them from parts of lesser-quality cores,
or even flakes. Only 34 chunks have been found (Table 10) with
an average mass of 2.71 grams; among all finds, their respective
numerical and mass shares are 7% and 6%.

- Chips, with 99 artefacts, are relatively well represented
(Table 10), particularly taking into consideration that they were
gathered from the site’s surface. The share of chips in the total
number of finds is 21.4%, while their share in the total mass is
only 2.2 %, clearly showing that these are chips with an average
mass of only 0.37 grams. Most artefacts that make up the chips
are often regular small flakes less than 15 mm long, but it is im-
possible to observe any recognizable micro-flakes that would
have been the product of retouching; at the same, the possibili-
ty that part of the small flakes resulted from agricultural activi-
ty cannot be excluded. Among the amorphous pieces a number
of short prismatic blade fragments can be seen.

4.3. Remaining lithic artefacts

During site reconnaissance, only a single obsidian artefact was
found. This is a flake with traces of use and/or damage sustai-
ned during soil cultivation. Two additional obsidian artefacts
were found in a test trench in 2016, one small blade without
traces of use and a miniature regular flake. The obsidian found
in the Middle Neolithic layers in nearby Vela spila and the Mi-
ddle Neolithic site Su. 027 on SuSac originally came from Lipa-
ri,# which is very likely an indicator of the source for the three
finds from Lokvica.

42 Tycot 2015, pp. 17-181.
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njoneolitickog lokaliteta Su. 027 na SuScu potjece s Lipara,+
$to je vrlo vjerojatan pokazatelj izvoriSta i za tri nalaza iz Lo-
kvice.

Na povrsini lokaliteta nadeno je nekoliko ulomaka i jedna
fino polirana kamena sjekirica. Ti nalazi, kao ni oni od opsidi-
jana, nisu obuhvaceni tehnoloskom i tipolo§kom analizom kao
ni analizom sirovinskog sastava.

o ow

4.4. Neka svojstva liticke industrije na lokalitetu Lokvica

Medu prikupljenim izradevinama samo su s nekoliko pri-
mjeraka zastupljeni prvotni odbojci jezgara za odbojke. Oko-
rinski elementi opcenito su rijetki, na dijelovima jezgara i od-
bojcima odbijenim od kvalitetnije sirovine zauzimaju izrazito
malu povr§inu. Okorina je donekle prisutnija na izradevina-
ma loSijeg sirovinskog sastava. Ako pokuSamo rekonstruirati
lanac operacija, poCetna proizvodnja dijela odbojaka i nepra-
vilnih sjeciva odvijala se je na samom lokalitetu, na §to ukazu-
je relativno velik broj jezgara za odbojke, neobradenih odboja-
ka i otpada te posebno pet elemenata za pomladivanje jezgre,
nekoliko krestastih odbojaka ili njihovih dijelova. Nerazmjer
izmedu male koli¢ine prvotne lomljevine i razmjerno velikog
broja odbojaka te na odbojcima izradenog oruda upucuje da je
dio za reduciranje ve¢ pripremljenih jezgara za odbojke zasi-
gurno donesen na lokalitet.

Kod nepravilnih sjeciva stanje je slicno. Od Sest prebacenih
primjeraka na dva su izraZeni okorinski elementi pa se moze
pretpostaviti da su izradena na samom lokalitetu. Vecina osta-
lih nepravilnih sjeciva su tek odbojci ¢ija je duZina jedva veca
od dvostruke $irine, a za njihovu proizvodnju koriStene su iste
jezgre kao i za odbojke.

Usporedimo li nadene jezgre s lomljevinom, onda uocava-
mo da nije nadena nijedna jezgra za prizmasta sjeciva, a nisu
sa sigurnoscu potvrdeni ni njihovi dijelovi, $to, uzevsi u obzir
udio od 13 % tih sjeiva u lomljevini, ukazuje da je vjerojatno
samo manji dio sjeciva proizveden na Lokvici, odnosno da su
se te izradevine uglavnom proizvodile na nekom drugom mje-
stu.® Okorinski elementi na prizmastim sjecivima nisu pozna-
ti, a isto je stanje (uz jednu iznimku na manjem dijelu povrsi-
ne) i na orudima izradenim na sjecivima.

Several fragments and one finely polished stone axe were
also found on the site’s surface. These finds, like those made
of obsidian, were not encompassed in the technological and
typological analysis nor in the analysis of the composition of
raw materials.

4.4. Some characteristics of the lithic industry
at the Lokvica site

Among the gathered artefacts, initial core flakes for flakes
are only present with a few examples. Crust elements are ge-
nerally rare, they cover an exceptionally small surface on par-
ts of cores and flakes knapped from higher quality material.
Crusts are somewhat more present on artefacts with a poo-
rer raw material composition. If we attempt to reconstruct
the sequence of operations, the initial production of a porti-
on of the flakes and irregular blades proceeded at the site it-
self, which is indicated by the relatively high number of lithic
cores, unretouched flakes and discards, and particularly five
elements for core rejuvenation, several crested flakes or parts
thereof. The imbalance between the small quantity of initial
flakes and the relatively high number of flakes and tools made
on flakes indicates that a part of the cores already prepared for
reduction into flakes had certainly been brought to the site.

The situation of irregular blades is similar. Out of the six
overshot examples, two have notable crust elements so that it
may be assumed that they were made at the same site. Most
of the remaining irregular blades are only flakes that are twi-
ce as long as they are wide, and they were produced from the
same core as the flakes.

If the discovered cores are compared to the debitage, then
we can see that not a single core for prismatic blades was fo-
und, and not even their parts have been confirmed which, ta-
king into account the 13% share of these blades in the debita-
ge, indicates that probably only a smaller portion of the blades
were produced at Lokvica, i.e., these artefacts were generally
produced at some other location.®® No crust elements on pri-
smatic blades have been identified on prismatic blades, and
the same situation (with a single exception over a smaller por-
tion of one surface) holds for tools made on blades.

42 Tycot 2015, str. 17-181.

43 Nezaobilazna postaja kojom je liti¢ka sirovina dolazila iza Apulije
u Dalmaciju bio je otoci¢ Susac, posebno srednjoneoliticki lokali-
tet SU 027 (Della Casa 2019, str. 103-120; Perhoc, Altherr 2011, str.
7-39), na kojem je primijeeno da su medu golemom koli¢inom s
povrsine prikupljenih nalaza razmjerno dobro zastupljeni prvotni
odbojci prizmastih sjeciva. Nije iskljuéeno da se pocetni dio reduk-
cije jezgara odvijao na Suscu te je na Kor¢ulu dolazila apulika sirovi-
na €iji je dio bio osloboden korteksa. Ta pretpostavka bit ¢e sredidnja
tema iduéih analiza litike sa Susca, s prvenstvenim ciljem utvrdivan-
ja kronologije tehnolo3kih faza redukcije jezgara unutar lanca distri-
bucije na potezu od Apulije do Dalmacije.
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43 Anunavoidable stopover whereby lithic materials came from Apulia
to Dalmatia was the islet of SuSac, the special Middle Neolithic
site designated SU 027 (Della Casa 2019, pp. 103-120; Perho¢, Al-
therr 2011, pp. 7-39), on which it was observed that initial flakes of
prismatic blades are relatively well represented among the enor-
mous quantity of finds gathered on the surface. The possibility that
the initial reduction of cores proceeded on Susac and the Apulian
materials arrived on Korcula with a part of their cortex removed.
This hypothesis will be the primary topic of subsequent analysis
of lithics from Susac, with the primary objective of ascertaining
the chronology of technological phases of core reduction inside the
distribution chain running from Apulia to Dalmatia.
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Slika 13. Fig. 13.

Litotipovi artefakata prema
porijeklu sirovine (resursne
zone)

Lithotypes of artefacts
based on origin of raw
materials (resource zones)

Iz iznesenog se namece zakljucak da je veci dio odbojaka i
nepravilnih sjeciva izraden na lokalitetu, ali da je reduciranjem
prizmastih jezgara dobiven, u najboljem slucaju, samo manji
dio prizmastih sjeciva.

Na jednom sje¢ivu i jednom orudu s hrptom (T. 1/11; sL
11/2) te na dva krac¢a neobradena sjeciva uocen je ,,sjaj srpa“, od-
nosno promjena do koje dolazi na oStrici kad se koristi kao dio
srpa.** To se posebno uocava na oba radna ruba 5,6 cm dugog
dvostranog polustrmo i strmo retu§iranog prizmastog sjeciva.

5. RASPRAVA | ZAKLJUCCI

5.1. Sirovina za proizvodnju neolitickih oruda na Sirem
prostoru Korcule uglavnom je apulskog porijekla

Svih 327 litickih artefakata iz Lokvice obuhvacenih materijal-
nom analizom izradeno je tehnikom lomljenja od roZnjaka s.1.,
tj. od zamjenskih roznjaka i radiolarita (tab. 1). Skupinu litotip-
ski neodredenih nalaza ¢ini 13 termicki izmijenjenih i petro-
grafski podrobnije neodredenih roZnjaka (4 % brojc¢anogi 2,9 %
masenog udjela; tab. 11 2).

Samo dva nalaza izradena su od lokalnog korculanskog ro-
znjaka (0,6 % broj¢anog i 0,6 % masenog udjela) i tri od radio-
larita (0,9 % brojcanog i 0,8 % masenog udjela). Neznatna ko-
licina nalaza izradenih od stijena isto¢nojadranskog porijekla
ukazuje na sporadicno ili slucajno dospijece na nalaziste Lo-
kvice, neovisno o op¢oj strategiji nabave liticke sirovine.

Nasuprot tome, liticka sirovina zapadnojadranskog pori-
jekla ostale velike vecine lokvickih nalaza upucuje na konze-
kventnu strategiju transregionalne nabave sirovine. Sirovinu
tih nalaza ¢ine roZnjaci porijeklom s apulskog poluotoka Gar-

Porijeklo sirovine i svojstva liticke industrije ...

Consequently, the conclusion that imposes itself is that
the majority of the flakes and irregular blades was produced at
the site, but that in the best case only a smaller portion of pri-
smatic blades were obtained by reduction of prismatic cores.

“Sickle gloss,” meaning the change that occurs on a blade
when it is used as part of a sickle*+ has been observed on a bla-
de and a backed tool (Pl 1/11; Fig. 11/2) and on two short unre-
touched blades. This is particularly notable on both working
edges of a 5.6 cm long bifacially semi-abruptly and abruptly re-
touched prismatic blade.

5. DISCUSSION AND CONCLUSIONS

5.1. The raw materials for the production of Neolithic
tools in the wider area of Korcula were generally
of Apulian origin

All 327 lithic artefacts from Lokvica encompassed by the mate-
rials analysis were made by the knapping technique from chert
s.l, i.e., from diagenetic cherts and radiolarites (Table 1). The
group of lithotypically indeterminate finds consists of 13 ther-
mically altered and petrographically more thoroughly indeter-
minate cherts (4% of the numerical and 2.9% of the mass sha-
re; Table 1 and 2).

Only two finds were made of local Korcula chert (0.6% of
the numerical and 0.6% of the mass share) and three were
made of radiolarites (0.9% of the numerical and 0.8% of the
mass share). The insignificant quantity of finds made of sto-
nes of Eastern Adriatic origin is indicated by their sporadic
or chance arrival at the Lokvica site, regardless of the general
strategy for procuring lithic raw materials.

By contrast, the lithic raw materials of Western Adriatic
origin in the remaining large majority of lithic finds indicate
a consequent strategy of transregional materials procurement.
The materials used to make these finds consist of cherts origi-
nally from the Gargano Peninsula in Apulia. The analysis noted
27 unpatinated artefacts with a mass of 159.4 g made of Mai-
olica-type chert, accounting for an 8.3% numerical and 11.2%
mass share in the finds group. By way of analogy to the unpati-
nated finds, a Gargano origin was identified for the remaining
281 finds with a mass of 1,202.4 g, account for an 85.9% nume-
rical and 84.5% mass share (Table 2).

This specific extra-territorial strategy for procuring We-
stern Adriatic raw materials is further reinforced by the fact
that the lithic group lacks even a single artefact made of Dal-
matian foraminifera and flysch cherts. Abundant outcrops of
these cherts have been recorded in the territory of central Dal-

44 Mazzucco et al. 2018.

44 Mazzucco et al. 2018.
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resursna zona resource zone

nalaziste site razdoblje period istoéna | zapadna | istoéna | zapadna
n m%

Vela spila 2010-2012 mezolitik / neolitik Mesolithic Neolithic 48,7 20,5 62,3 25,8
Zukovica mezolitik / neolitik, rani Mesolithic / Neolithic, early 7.3 32,3 20,6 28,1
Zemunica 56,7 78,2

Zdrapanj-Rainovac 38,6 44,3 60,2 32,7
Crno vrilo 20,9 56,5 33,7 45,2
Vilina 3pilja Ze°".tik.’ rani 7 72,1 19,5 60,3

eolithic, early

Vela spila 2010-2012 10,6 59,1 18,5 59,8
Vrbica-Piramatovci 4,0 27,3 12,6 28,1
Spila Nakovana 1,6 71,8 0,9 78,8
Pokrovnik 89,4 71,0

neolitik, rani-srednji

Sukovica Neolithic, early-middle 46,5 42,9
Danilo-Bitinj 6,6 36,0 16,1 42,2

S e neolitik, srednji
Bribir-Krivace Neolithic, middle 2,8 12,0 6,7 22,4
Spila Nakovana 82,8 85,2

. neolitik, srednji-kasni

Vela spila 2010-2012 Neolithic, middle-late 8,9 65,6 25,7 57,3
Spila Nakovana neolitik, kasni 80,2 87,9
Sukovica Neolithic, late 40,0 44,4
Gudnja neolitik Neolithic 1,4 79,5 2,0 86,8

Tablica 11. Table 1.

Pregled sirovine neolitickih nalazi$ta prema porijeklu sirovine Overview of raw materials at Neolithic sites based on origin
(resursne zone) (resource zone)

gana. Analizom je zabiljeZeno 27 nepatiniranih artefakata mase = matia.*s Even though the Dalmatian cherts were incomparably
159,4 g izradenih od roznjaka tipa Maiolica sa 8,3 % brojéanog  more accessible to Korcula’s Neolithic residents than the Gar-
i11,2 % masenog udjela u skupu nalaza. Analogno nepatinira- gano cherts from the Adriatic’s opposite, western shore, they
nim nalazima, odredeno je gargansko porijeklo ostalom 281na-  did not use them.
lazu mase 1202,4 g, sa 85,9 % broj¢anog i 84,5 % masenog udje- A comparison of pre-Neolithic procurement strategies for
la (tab. 2). raw materials found at Eastern Adriatic sites to post-Mesolit-
U prilog ovoj specifi¢no eksteritorijalnoj strategiji opskrbe  hic strategies generated an enigmatic picture of radical Neolit-
zapadnojadranskom sirovinom govori i podatak da u litickom  hic change in the procurement of lithic materials. Despite pre-
skupu nema ni jednog artefakta izradenog od dalmatinskog fo-  vious relatively comprehensive and systematic research into
raminiferskog i fliSkog roznjaka. Obilni izdanci tih roznjaka za-  this aspect of survival by Stone Age communities, the sub-
biljeZeni su na podrucju srednje Dalmacije.*> Iako su dalma- sequent interpretation has no pretention to comprehensive-
tinski roZnjaci korculanskim neoliticarima bili neusporedivo  ness nor does it provide answers to all questions.

45 Perhoc¢ 2020. 45 Perhoc 2020.
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dostupniji od garganskih sa suprotne, zapadne strane Jadrana,
oni ih nisu koristili.

Usporedbom predneolitickih strategija nabave sirovine s
isto¢nojadranskih nalazista s postmezolitickim, sloZila se za-
gonetna slika radikalne neoliticke promjene u nabavi liticke
sirovine. Unato¢ dosada$njem relativno obuhvatnom i sustav-
nom istrazivanju tog aspekta prezivljavanja kamenodobnih za-
jednica, sljedeca interpretacija ne pretendira na potpunost niti
daje odgovore na sva pitanja.

Najraniji tragovi neolitika na isto¢nom Jadranu, osim im-
preso keramike i kostiju domesticiranih zivotinja, jesu roznjaci
porijeklom s Gargana. Dosada$nja istrazivanja ukazuju na pri-
jenos garganskog roznjaka plovidbom od otoka do otoka, po-
Cevsi od poluotoka Gargana u Apuliji, preko arhipelaga Tremi-
ta do PalagruZe i SuSca, zatim i do ostalih dalmatinskih otoka
te do obalnih krajeva, ¢esto u formi poluproizvoda, odbojaka i
pravilnih prizmastih sjeciva. U odnosu na to, nalazi jezgara re-
lativno su rijetki, a neobradni roznjak zabiljeZen je tek jednim
fragmentom nodule na Su$cu.#® Mati¢no podrucje te produk-
cije bili su brojni rudnici roznjaka na Sirem sjevernom i sjeve-
roisto¢nom pojasu Gargana.# Glavnina rudnika roznjaka otkri-
vena je sjeverno od linije Varano - Mattinata, u okolici Vieste u
formaciji Peschici te u okolici Peschici u formacijama Maioli-
ca i Scaglia. Rudnici su bili u funkciji od ranog neolitika do ra-
nog broncanog doba.+®

Pojas uz more na sjeveru i sjeveroistoku Gargana obiluje
autohtonim i alohtonim izdancima roznjaka. Roznjaci su ra-
zvijeni u kredastim vapnencima formacije Rippe Rosse (ki-
meridz - valendis), mikritnim vapnencima formacije bioklas-
ticnih vapnenaca Mattinata (valendis - gornji alb), kredastim
vapnencima formacije Monte degli Angelo (gornji alb - donji
turon), mikritnim vapnencima formacije Peschici (lutet - bar-
ton), mikritnim vapnencima formacije Maiolica (titon - donji
apt), glinovitim vapnencima i laporima formacije Marne a Fu-
coidi (donji apt - gornji alb), mikritnim vapnencima formacije
Scaglia (cenoman - paleocen)# i drugim formacijama. Forma-
cija Maiolica, najveca od navedenih, prostire se od linije Lago
diVarano - Mattinata do sjeverne i sjeveroistocne obale poluo-
toka. Tu granici s manjim zonama formacije Marne a Fucoidi,
uz koju se proteZze uski pojas formacije Scaglia i formacija Pes-
chici, i to u zoni od gradica Vieste do Peschici uz obalu mora.>°

Petrografski spektar lokvickog liti¢kog skupa s dominaci-
jom zapadnojadranske garganske sirovine nije jedini takav na
Korculi, niti Sire u Dalmaciji. ViSe je neolitickih nalazista svih
faza koja upotpunjuju ovu sliku i potvrduju gotovo istu ili ve-

46 Radic et al. 2000.

47 Tarantini, Galiberti 2011; Guilbeau 2012; Weisgerber 1999.

48 Di Lernia et al. 1995;Tarantini, Galiberti 2011; Tarantini et al. 2016.

49 Bosellini et al. 1999; Morsilli, 2011.

50 Martinis 1965; Martinis, Pavan 1967; Selli 1970; Cremonini et al. 1971;
Cita et al. 200s5.
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Besides Impressed ware and the bones of domesticated ani-
mals, the earliest traces of the Neolithic in the Eastern Adria-
tic are cherts originally from Gargano. Previous research indi-
cates the transfer of Gargano cherts by navigation from island
to island, beginning with the Gargano Peninsula in Apulia, via
the Tremiti archipelago to Palagruza and Susac, and then to
the remaining Dalmatia islands and beyond to the mainland
coastal regions, often in the form of semi-finished products,
flakes and regular prismatic blades. In comparison, the finds
of cores are relatively rare, and unretouched chert has only
been registered as a single fragmentary nodule on Susac.+® The
home territory of this production was the wider northern and
north-eastern belt of Gargano, with numerous chert mines.+
The majority of chert mines was discovered north of the Vara-
no-Mattinata line, in the vicinity of Vieste in the Peschici for-
mation and in the Peschici vicinity in the Maiolica and Scaglia
formations. The mines were in operation from the Early Neo-
lithic to the Early Bronze Age.*®

The coastal belt on northern and north-eastern Garga-
no abounds in autochthonous and allochthonous chert out-
crops. Cherts are developed in the Cretaceous Rippe Rosse
formations (Kimmeridgian-Valanginian), the micrite limesto-
nes of the Mattinata bioclastic limestone formations (Valan-
ginian-Upper Albian), the Cretaceous limestone formations of
Monte degli Angelo (Upper Albian-Lower Turonian), the mi-
crite limestones of the Peschici formation (Lutetian-Barto-
nian), the micrite limestones of the Maiolica formation (Tit-
honian-Upper Aptian), the clayey limestones and marl of the
Marne a Fucoidi formation (Upper Aptian-Upper Albian), the
micrite limestones of the Scaglia formation (Cenomanian-Pa-
laeocine)* and other formations. The Maiolica formation, the
largest of the aforementioned, extends from the Lago di Vara-
no-Mattinata line to the peninsula’s north and north-east co-
ast. Here it borders the smaller zones of the Marne a Fucoidi
formation, along which a narrow belt of the Scaglia and Pesc-
hici formations extend in the zone from the town of Vieste to
Peschici along the seashore.s

The petrographic spectrum of the Lokvica lithic group,
with domination of the Western Adriatic Gargano materials,
is not the only one like this on Korcula nor farther afield in
Dalmatia. There are several Neolithic sites of all phases that
complement this picture and confirm virtually the same or a
very similar strategy for the procurement of lithic raw mate-
rials (Table 11).5

46 Radic et al. 2000.

47 Tarantini, Galiberti 2011; Guilbeau 2012; Weisgerber 1999.

48 Di Lernia et al. 1995; Tarantini, Galiberti 2011; Tarantini et al. 2016.

49 Bosellini et al. 1999; Morsilli, 2011.

50 Martinis 1965; Martinis, Pavan1967; Selli 1970; Cremonini et al. 1971;
Cita et al. 2005.

51 For more detailed data, see Perhoc 2020.
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oma sli¢nu strategiju nabave liticke sirovine (tab. 11).5

Srednjojadranski tranzit garganskih roznjaka odvijao se ru-
tom Gargano - Dalmacija. Cini se da su Palagruza i Susac u
tome od najranijih neolitickih faza bili sredisnji ,,stupovi otoc-
nog mosta“ na putu od sjeverne Apulije prema Dalmaciji.s

Garganskom izvori$tu najbliZi vjerojatni trag distribuci-
je roznjacke sirovine na istocnojadransku stranu regija naden
je na Palagruzi% i zasigurno na ranoneoliti¢kom i srednjone-
olitickom nalazi$tu na SuScu.>* Geografskim slijedom tu tre-
ba spomenuti ranoneoliticku Kralji¢inu spilu na Visus s ne-
koliko litickih nalaza od garganskog roznjaka.® Na Hvaru su
to neoliticki liticki nalazi iz Markove $pilje, iz Grapceve §pi-
Jjes® i kasnoneoliti¢ko nalazi§te na otvorenom u uvali Maslini-
ca kod Vrboske.*

U litickom skupu nalaza PalagruZe pripisanom ranom ne-
olitiku i bron¢anom dobu, unatoc¢ postojecim lezi§tima ro-
Znjaka in situ, gotovo uopce nema artefakata od lokalne sirovi-
ne. Lokalni roZnjak nije razvijen u dovoljno velikim nodulama,
niti je primjeren za izradu oruda zahtjevnijih formi. Litic-
ki skup nalaza ¢ine artefakti od roznjaka s Gargana.® Kako na
otocicu nema uvjeta za dulji boravak, tragovi najranijih posje-
titelja otoka objasnjeni su funkcijom Palagruze kao odmorista
za kratkotrajne boravke na plovidbenom putu za Dalmaciju.®

Na SusScu nije zabiljeZen ni jedan artefakt istocnojadran-
skog litotipa. Mali udio artefakata od lokalnih otockih valu-
tica roznjaka i silicificiranog kalkarenita nejasnoga geolos-
kog porijekla u brojnom skupu nalaza sa SuSca odgovara tom
skromnom sirovinskom izvoru i neprimjerenosti (kvalitetom
1 mjerama) za produkciju pravilnih prizmastih sjeciva. Velika
velina artefakata izradena je od garganskog roznjaka.®s Unatoc
nesto povoljnijim uvjetima za boravak na otoku u usporedbi s
Palagruzom, ni Su$ac nije pogodan za dugotrajni ostanak pa je
otok za neoliticke pomorce na putu do potencijalnih korisnika
vjerojatno imao slicnu logisticku funkciju distribucijskog lo-
gora kao i Palagruza.

Na Korculi, Lokvici je najbliza nekoliko kilometara udalje-
na Vela spila pokraj Vele Luke. Garganski roznjaci, iako s ne-
znatnim udjelom i sasvim irelevantni u lovacko-skupljackoj

51 Podrobnije podatke vidjeti u Perho¢ 2020.

52 Forenbaher 2009.

53 Forenbaher 2018; Perhoc 2018.

54 Perhoc, Altherr 2011; Della Casa 2019; Perho¢ 2020.

55 Kaiser, Forenbaher 2002.

56 Perhoc, neobjavljena analiza 2015.

57 Perho¢, Preliminarni pregled litickih skupova s dalmatinskih
kamenodobnih nalaziSta pohranjenih u AM Split 2018.

58 Forenbaher 2008; Perhoc 2020.

59 Diedrich 2011; Perhoc 2020.

60 Forenbaher 2018.

61 Perhoc 2018, 2020.

62 Forenbaher 2018.

63 Perhod, Altherr 2011; Perhoc€ 2020.
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The central Adriatic transit of Gargano cherts proceeded
along the Gargano-Dalmatia route. It would appear that Pa-
lagruza and SuSac were the central “piers of the island bridge”
on the way from northern Apulia to Dalmatia since the very
earliest Neolithic phases.s

The closest probable trace of chert distribution on the Ea-
stern Adriatic side to the Gargano source was found on the
island of Palagruzas? and certainly at the Early and Middle Ne-
olithic site on Susac.5* The Early Neolithic Kralji¢ina spila on
the island of Vis,ss with several lithic finds made of Gargano
cherts*® should be added to this geographic sequence. On Hvar
these are the Neolithic finds from Markova $pilja,5” Grapceva
$piljas® and the open-air Late Neolithic site in Maslinica Cove
at Vrboska.s®

There are almost no artefacts made of local materials in the
lithic group of finds from Palagruza attributed to the Early Ne-
olithic and the Bronze Age,® despite existing, in situ chert de-
posits. Local chert was not developed in sufficiently large no-
dules, nor was it suited to produce tools with more demanding
shapes. The lithic find group consists of artefacts made of chert
from Gargano.® Since the conditions for extended residence do
not exist on the islet, traces of the earliest visitors to the island
have been explained by Palagruza’s function as a resting place
for brief stays on the navigation route to Dalmatia.®

Not a single artefact of the Eastern Adriatic lithotype has
been recorded on SuSac. The small share of artefacts made of lo-
cal island chert and silicified calcarenite pebbles of ambiguous
geological origin in the numerous find group on SuSac corres-
ponds to this modest material source and their unsuitability (in
terms of quality and dimensions) for the production of regular
prismatic blades. The vast majority of artefacts is made of Gar-
gano chert.® Despite the somewhat more suitable conditions
for life on the island in comparison to Palagruza, SuSac is simi-
larly not suited for long-term residence, so like Palagruza the
island probably played a similar logistical role as a distribution
camp for Neolithic seafarers on the way to potential users.

On Korcula, at a distance of only a few kilometres, Vela
spila next to Vela Luka is the closest to Lokvica. The Garga-
no cherts, although accounting for a negligible share and en-

52 Forenbaher 20009.

53 Forenbaher 2018; Perhoc¢ 2018.

54 Perhoc, Altherr 2011; Della Casa 2019; Perhoc¢ 2020.

55 Kaiser, Forenbaher 2002.

56 Perhoc, unpublished analysis, 2015.

57 Perho¢, Preliminarni pregled litickih skupova s dalmatinskih
kamenodobnih nalaziSta pohranjenih u AM Split 2018.

58 Forenbaher 2008; Perhoc 2020.

59 Diedrich 2011; Perho¢ 2020.

60 Forenbaher 2018.

61 Perhoc 2018, 2020.

62 Forenbaher 2018.

63 Perhoc, Altherr 2011; Perho¢ 2020.
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privredi velaspilskih stanovnika, zabiljeZeni su jo§ u epigrave-
tijenskim slojevima.®* Medutim, ve¢ u prijelaznoj mezolitic¢-
ko-neolitickoj fazi, a osobito u sljede¢im neolitickim fazama
¢ine znacajnu sirovinsku komponentu.® KoriStenje lokalne
sirovine u postmezolitickim fazama Vele spile, gdje za razli-
ku od PalagruzZe i Su$ca postoje uvjeti za neoliti¢ko gospodar-
stvo, moguce je objasniti nuznim nadomjestavanjem zapadno-
jadranske sirovine.

Tragove daljnjeg Sirenja garganskog roznjaka nalazimo u
neolitickoj fazi peéine Zukovice na istoénom kraju Koréule.s”
Prilican udio garganskih roznjaka u kasnomezolitickoj fazi te
pecine sasvim odudara od generalne slike pocetka distribucije
garganskog roznjaka na isto¢nojadransku stranu pocetkom ne-
olitika.’® U tome je kasnomezoliticka faza Zukovice usporedi-
va s prethodno navedenom prijelaznom mezoliti¢ko-neolitic¢-
kom fazom Vela spile.

U neoliti¢kim fazama Spile Nakovane na nasuprotnom Pe-
JjeScu liticki artefakti izadeni su gotovo iskljucivo od gargan-
skih, zapadnojadranskih roznjaka. Iznimku ¢ini tek jedan izra-
den od isto¢nojadranske sirovine, od radiolarita. Izostanak
artefakata od lokalnog roznjaka lako je objasniti nepostoja-
njem izvora roznjaka pogodnog za liti¢ku proizvodnju na polu-
otoku. No viSetisucljetno ignoriranje istocnojadranskih regio-
nalnih i transregionalnih izvora govori u prilog kompleksnoj
tehnolos$ko-sirovinsko-socijalnoj uvjetovanosti takve strategi-
je.% Na Spilu Nakovanu se na PeljeScu nastavljaju neoliticki ar-
tefakti od garganskog roznjaka iz pecine Gudnje kod Stona.”

Tragom artefakata od garganskog roznjaka u liti¢kim sku-
povima mnogih nalazi§ta mogucde je pracenje Sirenja zapad-
nojadranskog utjecaja od obalne srednje Dalmacije prema sje-
vernoj i juznoj. Zasada najjuzniji trag garganskih roznjaka na
dalmatinskim nalazi§tima naden je u Vilinoj §pilji kod Du-
brovnika.” Na podrudju srednje i sjeverne Dalmacije gargan-
ske roZnjake nalazimo u ranoneolitickoj fazi nalaziSta Konje-
vrate,”> na ranoneolitickom nalazi§tu Vrbica - Piramatovci,”
Zdrapanj - Rainovac’, na ranoneoliti¢kom i srednjoneolitié-
kom nalazi$tu Pokrovnik, srednjoneoliti¢kom Bribir - Kriva-
¢e i Danilo - Bitinj” te u skupini manjih nalazista na Sirem
podrucju Benkovca (Vrcelj, rani neolitik; Brgud, rani i sred-
nji neolitik: Barice kod Benkovca, rani do kasni neolitik; Islam

Porijeklo sirovine i svojstva liticke industrije ...

tirely irrelevant to the hunter-gatherer economy of the Vela
spila dwellers, have been recorded even in the Epigravettian
layers.5* However, in the transitional Mesolithic-Neolithic
phase, and particularly in the Neolithic phases, it accounts for
a significant raw material component.® The partial use of local
raw materials as well in the post-Mesolithic phases of Vela spi-
la - where in contrast to Palagruza and SuSac the conditions
for Neolithic farming existed - can be explained by the nece-
ssary replacement of Western Adriatic raw materials.®

Traces of the further spread of Gargano chert can be found
in the Neolithic phase of Zukovica Cave on Korlula’s eastern
end.% A considerable share of Gargano cherts from that cave’s
late Mesolithic phase diverge from the general picture of the
onset of Gargano chert distribution on the eastern side of the
Adriatic at the beginning of the Neolithic.®® The late Mesolit-
hic phase at Zukovica is thereby comparable to the previously
noted Mesolithic-Neolithic transitional phase at Vela spila.

The lithic artefacts in the Neolithic phases at the cave ca-
lled Spila Nakovana on the opposite, mainland shore of the Pe-
ljeSac Peninsula are almost exclusively made of Gargano, We-
stern Adriatic cherts. The sole exception is one made of an
Eastern Adriatic raw material, radiolarite. The absence of ar-
tefacts made of local chert can easily be explained by the pe-
ninsula’s lack of sources of chert suitable for lithic industry.
But several millennia of ignoring Eastern Adriatic regional and
transregional sources speak in favour of the complex techno-
logical, material and social contingency of such a strategy.®
Artefacts made of Gargano chert from Gudnja Cave not Ston
seem to be a continuation of the picture from Spila Nakovana
on the PeljeSac Peninsula.”®

By tracing the Gargano chert artefacts in the lithic groups
of many sites, it is possible to follow the spread of Western
Adriatic influences from coastal central Dalmatia to its north
and south. Thus far the southernmost trace of Gargano chert
at Dalmatian sites was discovered in Vilina spila near Dubrov-
nik.” In central and northern Dalmatia, Gargano chert was fo-
und in the Neolithic phase of the Konjevrate site,”” at the Early
Neolithic Vrbica-Piramatovci’3 and Zdrapanj-Rasinovac sites,
the Early and Middle Neolithic Pokrovnik site, the Middle Ne-
olithic Bribir-Krivace and Danilo-Bitinj sites,’s and in the gro-

64 Perho¢ 2020; Vukosavljevic et al. 2022.

65 Forenbaher pers. kom. 2017; Perho¢ 2020.

66 Perho€ 2020, prema Forenbaher pers. kom. 2018.
67 Forenbaher, Perho¢ 2020; Perho¢ 2020.

68 Vukosavljevi¢, Perho¢ 2020; usp. Perho¢ 2020.
69 Forenbaher, Perho¢ 2015; 2017.

70 Marjanovi¢ 2005; Perhoc¢ 2020.

71 Perki¢ 2012; Perhoc 2020.

72 Perho¢, neobjavljeno istraZivanje 2020.

73 Perhoc 2020.

74 Podrug et al. 2018; Perhoc¢ 2020.

75 Perhoc 2020.

64 Perhoc¢ 2020; Vukosavljevic et al. 2022.

65 Forenbaher, pers. com. 2017; Perho¢ 2020.
66 PerhocC 2020, according to Forenbaher , pers. com. 2018.
67 Forenbaher, Perho¢ 2020; Perho¢ 2020.

68 Vukosavljevi¢, Perho¢ 2020; cf. Perho¢ 2020.
69 Forenbaher, Perho¢ 2015; 2017.

70 Marjanovi¢ 2005; Perhoc¢ 2020.

71 Perki¢ 2012; Perho¢ 2020.

72 Perho¢, unpublished excavation 2020.

73 Perhoc 2020.

74 Podrug et al. 2018; Perho¢ 2020.

75 Perhoc 2020.
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Grcki i Smilcic, rani, srednji i kasni neolitik; Lisi¢i¢-Podlivade,
Tinj i Tinj-Podlivade, srednji i kasni neolitik).”® U ranoneolitic-
kom Crnom vrilu kod Zadra” u maloj je mjeri koriStena lokal-
na sirovina, ali ne za izradu pravilnih prizmastih sjeciva, koja
su od garganskog roznjaka.”®

Tragove garganskog roznjaka nasli smo i na nekoliko nala-
zita u zaledu. U Zagori je to ranoneoliticka Mala pecina kod
Muca” i neoliticko nalaziSte na otvorenom MusSa kod KoSuta
blizu Trilja® te ranoneoliticko nalazi$te Solioce u Podgradu.®
Zanimljivo je da medu neoliti¢kim nalazi§tima jedino u litici
pecine Zemunice kod Dicma u Zagori nisu zabiljeZeni gargan-
ski roznjaci.®

U dubljoj unutrasnjosti liticke artefakte od garganskog ro-
znjaka utvrdili smo u skupu nalaza burdeve grede u Lici.®

5.2. Liticka industrija Lokvice

Liticka industrija Lokvice uklapa se u sliku poznatu na dru-
gim istocnojadranskim lokalitetima. Najzastupljenije izradevi-
ne su jezgre te od njih odbijeni odbojci i nepravilna sjeciva. Re-
dukcija tih jezgara uglavnom se je odvijala na samoj Lokvici, o
¢emu uz debitaz svjedoci veca kolic¢ina kr$lja i dijelova jezgara.
U isto vrijeme slaba zastupljenost okorinskih elemenata navo-
di na pretpostavku da je koriSten materijal koji je na lokalitet
donosen barem dijelom osloboden od okorine.

Temeljno svojstvo liticke industrije Lokvice i drugih isto-
vremenih lokaliteta je koristenje za neolitik karakteristi¢nih
prizmastih sjeciva. Jezgre od kojih su proizvedena, kao ni nji-
hovi prvotni odbojci nisu nadeni, $to upucuje da su se ta sje-
¢iva vec¢inom ili mozda iskljucivo proizvodila negdje drugdje.

Polovica od svih oruda izradena je na prizmastim sjecivima,
nesto rjede su kori$teni odbojci, nepravilna sjeciva zauzimaju
12,5 %, a jedno je orude napravljeno na dijelu jezgre. Treba na-
pomenuti da se prakticki sva nadena prizmasta sjeciva iskori-
Stavaju, neka od njih kao formalna, a neka kao neformalna oru-
da. Najcesce, iako to nije pravilo, sloZenija se oruda izraduju na
prizmatskim sjecivima, a odbojci i dio nepravilnih sjeciva kori-
ste se za izradu manje zahtjevnih oruda.

Medu orudima najbolje su zastupljena retusirana sjeciva,
a razmjerno su Cesta za srednji neolitik karakteristi¢na oruda
na prizmastim sjecivima sa strmo retusiranim (zatupljenim)
ili polustrmo retusiranim bo¢nim rubovima, ponekad sa sa-
¢uvanim trnom za usadivanje. Izdvajamo i obostrano retusi-

up of smaller sites over the wider area of Benkovac (Vrcelj, Ear-
ly Neolithic; Brgud, Early and Middle Neolithic, Barice near
Benkovac, Early to Late Neolithic; Islam Grcki and Smilci¢,
Early, Middle and Late Neolithic; Lisi¢i¢-Podlivade, Tinj and
Tinj-Podlivade, Middle and Late Neolithic).” At the Early Ne-
olithic site of Crno vrilo near Zadar,” local raw materials were
used to a limited extent, but not to make regular prismatic bla-
des, which are made of Gargano chert.”®

We have also discovered traces of Gargano chert at a few
sites in the Dalmatian hinterland (Zagora). Specifically, the-
se are the Early Neolithic Mala pecina cave near Muc¢” and the
Neolithic open-air site at KoSute near Trilj® as well as the Ear-
ly Neolithic site of Solioce in Podgrade.® It is interesting that
among the Neolithic sites, Gargano cherts were not recorded
only in the lithics from Zemunica Cave at Dicmo in Zagora.®

In the deeper interior, we only ascertained Gargano chert
in the find group from Purdeva greda in Lika.®

5.2. Lithic industry of Lokvica

The lithic industry of Lokvica complies with the picture
known from other Eastern Adriatic sites. The best represen-
ted artefacts are cores and the flakes and irregular blades kna-
pped from them. The reduction of these cores generally pro-
ceeded in Lokvica itself, to which not only debitage but also
debris and core fragments testify. At the same time, the mea-
gre presence of crust elements points to the hypothesis that
materials were used that had been brought to the site already
at least partially freed of crust.

The fundamental quality of the lithic industry at Lokvi-
ca and other contemporary sites is the use of prismatic blades,
which was typical of the Neolithic. The cores from which they
were produced, like their initial flakes, were not found, indi-
cating that these blades were mostly or possibly even exclusi-
vely produced elsewhere.

Half of all tools were made on prismatic blades, flakes were
used somewhat more rarely, irregular blades account for 12.5%,
while one tool was made on part of a core. It should be no-
ted that practically all discovered prismatic blades were used,
some as formal and some as informal tools. Most often, even
though this was not the rule, more complex tools were made
on prismatic blades, while flakes and a part of irregular blades
were used to make less demanding tools.

76 Horvat 2017; Perho¢ 2020.

77 Marjanovi¢ 2009ab.

78 Perhoc 2020; usp. Korona 2009.

79 Drni¢ et al. 2018; Perhoc¢, neobjavljeno istrazivanje 2021.

80 Babi¢ 2006; Perho¢, neobjavljeno istraZivanje 2019.

81 V. Delonga pers. kom. 2014; Perho¢, neobjavljeno istraZivanje 2014.
82 Sosi¢ KlindZi¢ et al. 2016; Perho¢ 2020.
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rane §iljke s trnom obradene plitkim, finim dvostranim retu-
Sem, koji zauzimaju znacajnih 12,5 % medu svim retuSiranim
izradevinama. Vjerojatno se radi o vrhovima strelica koje na
taj nacin lovu odaju jednu od uloga u gospodarstvu lokalite-
ta. Slabu zastupljenost ili odsutnost viSe tipova oruda moze-
mo dijelom objasniti cestim recentnim o$tecenjima radnih ru-
bova svih izradevina.

U sondi iz 2016. nadena je manja koli¢ina kostiju gove-
da i ovikaprida, nekoliko ribljih kostiju, viSe ljustura morskih
Skoljaka i puZeva, a ranije smo spomenuli i nekoliko uloma-
ka sjeciva sa sjajem srpa, §to bi zajedno ukazivalo na vjerojat-
ne osnovne elemente gospodarstva srednjoneolitickog lokali-
teta na otvorenom oslonjenog na poljodjelstvo i stocarstvo te
lov, ribolov i sakupljanje razlicitih, posebno morskih plodova.+

o ow see

5.3. Neoliticki obrat u strategiji nabave liticke sirovine

Nedvojbeno zapadnojadransko porijeklo sirovine neolitic-
kih artefakata na isto¢nojadranskim nalazistima® dio je kom-
pleksne strategije uvjetovane tehnoloskim i resursnim ¢im-
benicima.® Takva strategija pretpostavlja kontinuitet nabave i
prerade sirovine te Sirenje proizvoda.®” Liticki resursi vise nisu
istovjetni stani$no-lovnom podrucju, nego su koncentrirani,
barem u neolitickim pocecima, u ravnici Tavoliere i brdima
Gargana. Tu je sirovina nabavljana rudarenjem i skupljanjem
te je preradivana u poluproizvode.®® U tom kontekstu postme-
zoliti¢ka nabava sirovine u Dalmaciji i Sire nadilazi datosti lo-
kalnih i regionalnih resursa.® RoZnjaci su dopremani iz Apuli-
je preko Palagruze® i Susca” do Korcule i dalje u Dalmaciju.*
Te spoznaje opravdavaju pretpostavke koje iduéim istraziva-
njima treba provjeriti. Postupno se razvila pomorska logisti-
ka koja je pojedina¢nim ili skupnim pohodima, mozda pret-
hodnicima kolonizacije, $irila roZnjacke proizvode. U to su na
isto¢noj strani Jadrana ukljucene sredine Cije se zajednice s
vremenom vjerojatno osamostaljuju i same organiziraju naba-
vu sirovine iz prekomorskih izvora.”? Socijalna komponenta u
tom kompleksu neoliticke jadranske tranzicije nije povezana
samo s tehnologijom i distribucijom. MozZe se pretpostaviti da
je ona sadrZana u monopoliziranju tih procesa, transferu zna-
nja i iniciranju tradicije koja se, sudeci prema primjeru Spile

84 Zahvaljujemo obitelji Darka Franulovica Prcala i Javhom poduzeéu
Vodovod Blato na pomoci pri obilasku terena i skupljanju litickih
nalaza.
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Among the tools, the best represented are retouched bla-
des, while relatively frequent finds are the typically Middle
Neolithic tools on prismatic blades with abruptly retouched
(dulled) or semi-abruptly retouched lateral edges, sometimes
with a preserved peg for fastening to a handle. Also notewort-
hy are the bifacially retouched points with shallowly, finely
bifacial retouched tangs that account for a considerable 12.5%
among all retouched artefacts. These were probably arrowhe-
ads which in this manner made hunting one of the site’s eco-
nomic activities. The scant presence or absence of several tool
types may partially be explained by frequent more recent da-
mages sustained on the edges of all blades.

A small quantity of bovine and ovicaprid bones, a few fish
bones, several marine mollusc and sea snail shells were found
in the test trench from 2016, and above we have already noted
several fragments of blades with sickle gloss, which together
would indicate the likely basic elements of Middle Neolithic
open-air site’s economy resting on soil cultivation and animal
husbandry, as well as hunting, fishing and gathering of vario-
us foodstuffs, particularly marine life.3

5.3. The Neolithic shift in the lithic material
procurement strategy

The unambiguous Western Adriatic origin of the raw materials
used to make Neolithic artefacts at Eastern Adriatic sites® is a
component of the complex strategy dictated by technological
and resource factors.® Such a strategy assumes a continuity of
procuring and processing raw materials and distribution of pro-
ducts.®” Lithic resources were no longer congruent with the ha-
bitat-hunting zone, rather they were concentrated, at least in
the beginnings of Neolithic, in the plain of Tavoliere and the
hills of Gargano. The raw materials were obtained here by mi-
ning and gathering and then processed into semi-finished pro-
ducts.® In this context, the post-Mesolithic procurement of raw
materials in Dalmatia and beyond surpassed the limits of local
and regional resources.® Cherts were brought in from Apulia
via Palagruza® and SuSac® to Korc¢ula and onward to Dalmatia.s
These insights justify the hypotheses which should be verified
by future research. Maritime logistics gradually developed, thus
spreading chert products, either in individual or group journeys,
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Nakovane, odrzala tisuclje¢ima. Prema ovim pretpostavkama
utemeljenim navedenim neolitickim nalazi$tima na isto¢no-
jadranskoj strani, strategija nabave mogla se razviti s rastuéom
tehnoloskom potrebom u kombinaciji s izdasnim resursima i
Sirokom distribucijskom mreZom unutar i izvan sustava Tavo-
liere, Gargano — Dalmacija.

S obzirom na procijenjenu masu artefakata na Palagruzis
ina SuScu, kao i s obzirom na geografski polozaj tih otoka te
prostorne disparitete izmedu polazi$nih (Tavoliere — Gargano)
i prihvatnih mjesta (Vela spila, Lokvica i Zukovica na otoku
Korculi, Spila Nakovana i Gudnja na poluotoku Peljescu, Crno
vrilo na priobalnom zaledu i dr.), moguce je pretpostaviti ele-
mente triju osnovnih proizvodno - distribucijsko - prihvat-
nih procesa: prikupljanju sirovine na izvorima i specijaliziranoj
proizvodnji pravilnih prizmastih sjeciva na zapadnojadranskoj
strani%, distribuciji (plovidbenoj logistici) i preuzimanju po-
luproizvoda na istocnojadranskoj strani.

Navedeni procesi otvaraju mnoga pitanja bez odgovora: u
cemu se sastojalo preuzimanje poluproizvoda, koja strana je
inicirala nabavu i $to je bila protuvrijednost tog egzoti¢nog do-
bra (ako se uopce radilo o razmjeni) i je li ta protuvrijednost
bila materijalna? Uspostavljanje socijalnih veza, stjecanje so-
cijalnog statusa, personalnog identiteta,*® vjerojatno je u tom
procesu bilo daleko izraZenije nego u ranijim, predneoliti¢kim
razdobljima.”” S obzirom na stratigrafske manjkavosti Lokvice,
ovo nalazi$te nije reprezentativni primjer navedenog kontek-
sta, ali se prema litotipskom spektru nalaza moZe promatrati
kao fragment koji odgovara op¢oj slici.
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perhaps to the precursors of colonization. On the eastern side of
the Adriatic, this process incorporated areas in which the com-
munities probably became independent over time and organi-
zed their own procurement of materials from transmarine so-
urces.” The social component in this complex Adriatic Neolithic
transition was not solely linked to technology and distributi-
on. It may be assumed that it was contained in the monopoli-
zation of these processes, knowledge transfer and initiation of
traditions that, judging by the example of Spila Nakovana, per-
sisted for millennia. Based on these assumptions rooted in the
aforementioned Neolithic sites on the Eastern Adriatic side, the
procurement strategy may have developed with growing tech-
nological needs combined with copious resources and a wide
distribution network even outside of the Tavoliere, Gargano-
Dalmatia system.

Given the estimated mass of the artefacts on Palagruza®+
and SuSac, and the geographic location of these islands and the
spatial disparities between the points of departure (Tavolie-
re-Gargano) and destinations (Vela spila, Lokvica and Zukovi-
ca on the island of Korcula, Spila Nakovana and Gudnja on the
PeljeSac Peninsula, Crno vrilo in the coastal hinterland, etc.), it
is possible to speculate on the elements of the three basic pro-
duction-distribution-receiving processes: the gathering of raw
materials at their sources and the specialized production of re-
gular prismatic blades on the Western Adriatic side,’ distribu-
tion (seafaring logistics) and the receiving of the semi-produ-
cts on the Eastern Adriatic side.

These processes prompt many questions without answers:
what was the nature of receiving the semi-products, which
side initiated procurement and what was the exchange value
of this exotic good (if it was in fact a case of exchange) and
was that value material? The establishment of social ties, the
acquisition of social status, personal identity,*® was probably
far more notable in this process than in earlier, pre-Neolithic
eras.”” Given the stratigraphic shortcomings of Lokvica, this
site is not a showcase example of the aforementioned con-
text, but based on the lithotypical spectrum of finds, it may be
viewed as a fragment that corresponds to the general picture.
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