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Rad donosi rezultate materijalnih, tipoloskih i tehnoloskih analiza velike i sloZzene zbirke kamenih izradevina s poluotoka PeljeSca u juznoj
Dalmaciji. Vecina grade potjece s dva viseslojna nalazista, nakovanske Spile i gradine Grada te pokriva vremenski raspon od ranog neolitika do
Zeljeznog doba. Postoji izraziti kontinuitet u odabiru sirovina i proizvodnoj tehnologiji. Skoro sve izradevine od lomljenog kamena napravljene
su od sirovine koja je uvezena s garganskog poluotoka. Promjene se ocituju razli¢itom ucestalos¢u pojedinih klasa izradevina, a ne vrstama ka-
menih izradevina. Prizmolika sjeciva donosena su u Nakovanu kao gotov proizvod. Prisutna su od ranog neolitika, postupno postaju sve ¢esca,
ucestalost im dosiZe vrhunac za bakrenog doba, a nestaju nakon prijelaza iz bakrenog u rano bronc¢ano doba. Jednostavna tehnologija proiz-
vodnje oruda na odbojcima prisutna je kroz Citav vremenski slijed. Njezina vaznost opada s porastom vaznosti tehnologije prizmolikih sjeciva,
no nakon nestanka prizmolikih sjeciva, bron¢anodobni skupovi litickih nalaza sadrZe gotovo iskljucivo proizvode tehnologije odbojaka.

Kljucne rijeci: liticka tehnologija, sirovine, roZnjak, neolitik, bakreno doba, broncano doba, Jadran

This paper presents results of raw material, typological, and technological analyses of a large and complex lithic collection from Peljesac Pen-
insula in southern Dalmatia. Most of the evidence comes from two stratified sites, a cave named Spila and the hillfort of Grad that cover the
time span from the Early Neolithic until the Iron Age. There is a pronounced continuity in the choice of raw material and in production technol-
ogy. Virtually all lithics are made of cherts that were imported from Gargano Peninsula. Changes are manifest in frequencies of lithic artifact
classes, rather than in kinds of lithic artifacts. Prismatic blades were brought to Nakovana as finished products. They are present since the Early
Neolithic, gradually they become more common, their frequencies culminate during the Copper Age, and they disappear from the record after
the Copper Age to Early Bronze Age transition. A simple flake tool production technology is present throughout the sequence. Its importance
diminishes as the prismatic blade technology takes over, but after the disappearance of prismatic blades, Bronze Age lithic assemblages con-
tain almost nothing else but products of flake technology.

Key words: lithic technology, raw materials, chert, Neolithic, Copper Age, Bronze Age, Adriatic

uvoD

Prije desetak godina jedan je od autora ovog rada pri-
mijetio da je teSko raspravljati o isto¢nojadranskim postme-
zolitickim litickim industrijama zbog nedostatka sustavno
prikupljenih skupova nalaza i podrobne prezentacije nji-
hovih sadrzaja (Forenbaher 2006a: 81). Informacije o kame-
nim nalazima s vaznih, davno istrazivanih nalazista poput
Smil¢ic¢a (Batovi¢ 1961: 35-45; 1963: 97-98), Danila (Korosec
1958: 27-33), Lisicica (Benac 1958: 37-38) ili Markove spilje
(Cecuk 1968; 1974; 1976; 1982) oskudne su i nepouzdane
zbog niskog standarda iskopavanja i nepotpunog objavlji-
vanja. Novije revizije sadrzaja starih zbrki (primjerice, Gilli,

INTRODUCTION

A decade ago, one of the authors of this paper has ob-
served that discussion of the eastern Adriatic post-Meso-
lithic flaked stone industries was hampered by a deficit of
systematically collected assemblages and detailed reports
of their contents (Forenbaher 2006a: 81). Information about
lithics from important sites that were excavated long ago,
such as Smilci¢ (Batovi¢ 1961: 35-45; 1963: 97-98), Danilo
(KoroSec 1958: 27-33), Lisici¢i (Benac 1958: 37-38), or Mar-
kova Cave (Ce¢uk 1968; 1974; 1976; 1982), is sparse and
unreliable due to low excavation standards and summary
reporting. More recent reexaminations of old collections
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Montagnari Kokelj 1995: 88-96, 99-100; Codacci 2002), kao
i rijetki sinteticki radovi (Miller 1994: 163-170; Martinelli
1990) ograniceni su nedostacima podataka na kojima se te-
melje. Skupovi nalaza iz nekih od novijih, metodoloski bolje
provedenih iskopavanja, poput onih iz Tinja (Chapman et al.
1996: 192-193; Martinelli 1990: 131-133), s Palagruze (Fore-
nbaher, Kaiser 1997), Suica (Bass 1998: 169-171) ili Vele spile
na Kor¢uli (Ce¢uk, Radi¢ 2005) objavljeni su samo sazeto,
dok mnogi drugi nisu uopce objavljeni. Dodatni problem
predstavjala je ¢injenica da o sirovinama za kamene izra-
devine i njihovim mogucim izvoristima nismo znali gotovo
nista.

Tijekom posljednjih godina, objavljivanje postmezo-
litickih kamenih izradevina tek je neznatno napredovalo.
Donekle detaljno objavljen je velik skup nalaza iz Crnog
vrila, ranoneolitickog naselja u sjevernoj Dalmaciji (Korona
2009). Podrobno su analizirana i objavljena tri mala, pazlji-
vo prikupljena skupa nalaza iz viseslojnih 3piljskih nalazista
(Forenbaher 2006b; 2008; Forenbaher, Nikitovi¢ 2010), no
opceniti zaklju¢ci temeljeni na rezultatima tih analiza (Fo-
renbaher 2006a: 108-113) nisu posve uvjerljivi zbog malih
raspolozivih uzoraka. Zapocela su sustavna geoarheoloska
i petrografska istrazivanja leziSta roznjaka i roznjackih arte-
fakata (Perho¢ 2009a; 2009b), no njihovo cjelovito objavlji-
vanje tek predstoji.

Cilj je ovog rada doprinijeti trenuta¢nom stanju istrazi-
vanja putem materijalne, tipoloske i tehnoloske analize veli-
ke i slozene zbirke kamenih izradevina s poluotoka PeljeSca
u juznoj Dalmaciji. Zbirka je prikupljena u terenskim istra-
Zivanjima nakovanske visoravni koja smo provodili tijekom
deset godina, od 1999. do 2008 godine.! Sadrzi preko tisuc¢u
izradevina od lomljenog kamena iz niza prostorno bliskih
nalazista koja pokrivaju raspon od Sest tisu¢a godina, od ra-
nog neolitika do kraja prapovijesti (sl. 1). Ve¢ina nalaza pri-
kupljena je iz paZljivo otkopanih konteksta dvaju viseslojnih
nalazista, nakovanske Spile i gradine Grada, dok dodatni
skupovi nalaza potjecu iz intenzivnog i ekstenzivnoga te-
renskog pregleda (tab. 1). Zbirka kamenih izradevina iz Na-
kovane sadrzi obilatu gradu koja omogucuje dijakronijsko
proucavanje postmezoliti¢kih litickih industrija i usporedbu
izmedu konteksta Spilja i nalazista na otvorenom.

U prvom dijelu ovog rada predstavljamo kamene nalaze
iz Spile odakle potjece najveca grupa skupova nalaza. Ana-
lize preko 500 izradevina iz duboke istrazne sonde iskopane
pri ulazu u 3pilju (sektor 1 Spile) pruzaju ¢vrst okvir za neo-
litik i bakreno doba. Nadopunjuju ga mali skupovi nalaza
iz niskog prolaza (sektor 3) i iz unutrasnje $piljske dvorane
(sektor 2). U drugom dijelu rada predstavljamo kamene
izradevine s Grada, odakle potjece grupa mladih skupova

1 Istrazivanja su provodena od 1999. do 2003. u sklopu medunarodnog
‘Projekta Nakovana’ pod vodstvom S. Forenbahera (Institut za antropo-
logiju, Zagreb) i T. Kaisera (Royal Ontario Museum, Toronto, Kanada),
te poslije u sklopu projekata MZOS-a Populacijska struktura Hrvatske
—antropoarheoloski pristup (0196004) i Kulturalne promjene i dinamika
arheoloSkih populacija na istocnom Jadranu (196-1962766-2740) pod
vodstvom S. Forenbahera.

(e. g. Gilli, Montagnari Kokelj 1995: 88-96, 99-100; Codacci
2002), as well as the few attempted overviews (Miiller 1994:
163-170; Martinelli 1990), are plagued by deficiencies of the
data that they were based upon. Assemblages from some
of the relatively recent and methodologically sound exca-
vations, such as those at Tinj (Chapman et al. 1996: 192-193;
Martinelli 1990: 131-133), Palagruza (Forenbaher, Kaiser
1997), Susac (Bass 1998: 169-171), or Vela Cave on the island
of Korc¢ula (Ce¢uk, Radi¢ 2005) have been published only
summarily, while many other have not been published at
all. This was exacerbated by the fact that we knew next to
nothing about the raw materials for lithic artifacts, or about
their possible sources.

Reporting post-Mesolithic lithics has improved but sli-
ghtly over the recent years. The only large assemblage that
has been published in some detail is the one from Crno Vri-
lo, an Early Neolithic village in northern Dalmatia (Korona
2009). Three small assemblages, recovered according to
high professional standards from stratified cave sites, were
analyzed and published in detail (Forenbaher 2006b; 2008;
Forenbaher, Nikitovi¢ 2010), but general conclusions based
on results of those analyses (Forenbaher 2006a: 108-113)
are not fully convincing due to small sample sizes. Systema-
tic geoarchaeological and petrographic investigations we-
re initiated of chert outcrops and artifacts (Perho¢ 2009a;
2009b), but they are yet to be published comprehensively.

This paper aims to contribute to the current state of
research by analyzing raw material, typology, and techno-
logy of a large and complex lithic collection from Peljesac
Peninsula in southern Dalmatia. The collection was recove-
red during field investigations of Nakovana Plateau, which
we conducted over a ten-year period from 1999 until 2008.
It contains over a thousand flaked stone artifacts from a ti-
ght group of sites that span a period of six thousand years,
from Early Neolithic until the end of prehistory (Fig. 1). Most
of the artifacts were recovered from carefully excavated
contexts of two stratified sites, a cave named Spila and the
hillfort of Grad, while additional assemblages were recove-
red by intensive and extensive surface surveys (Tab. 1). The
lithic collection from Nakovana provides abundant material
for diachronic study of post-Mesolithic lithic industries and
comparison between cave and open-air contexts.

In the first part of this paper, we discuss the lithic finds
from Spila, which yielded the largest set of assemblages.
Analyses of more than 500 lithics from the deep excavati-
on trench located near the cave entrance (Spila’s Sector 1)
provide a sound framework for Neolithic and Copper Age,
which is augmented by small assemblages from the low

1 This research was carried out from 1999 until 2003 as a part of the
international project “Nakovana” led by S. Forenbaher (Institute of
Anthropology, Zagreb) and T. Kaiser (Royal Ontario Museum, Toronto,
Canada), and later with the support of the Croatian Ministry of Education,
Science and Sports, projects Population structure of Croatia — anthropo-
archaeological approach (0196004) and Cultural changes and dynamics
of archaeological population on the Eastern Adriatic Coast (196-1962766-
2740), led by S. Forenbaher.
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Razdoblie Spila, Spila, Spila, Grad, Grad, Nakovana, Uku-
PeriodJ sektor 1 sektor 2 sektor 3 sonda pregled pregled pno
Sector 1 Sector 2 Sector 3 Trench Survey Survey Total
Rani neolitik
64 64
Early Neolithic
Srednji neolitik
Middle Neolithic 238 238
Kasni neolitik 177 177
Late Neolithic
k
Bakreno doba 51 1 ) 25 129
Copper Age
Broncano doba 4 122 126
Bronze Age
Broncano ili Zeljezno doba
97 97
Bronze Age or Iron Age
Zeljezno doba
31 22 53
Iron Age
Nesigurni konteksti
. 22 160 182
Uncertain contexts
k
Ukupno 565 1 ) 266 22 160 1066
Total

Tab. 1 Broj prikupljenih kamenih izradevina po nalazistima i razdobljima
Tab. 1 Number of recovered lithic artifacts by site and period

Skupina 1/ Cluster 1
N—%Jr

N-94

Cluster 2

. 34;*1
i
o N-88
a Spilja / Cave N-43
O Gradna / Hillfort {
o Koncentracija nalaza / Scatter
+ Pojedinatni nalaz / Findspot

1km

Don; | Spila
fa Nakovana ﬂ N79§\

N-84 It
- N-87
+NO77N+i5
T NS3
Skupina 2

a2

Skupina 4
Cluster 4

N-70

200~ |

SI.1 Zemljovid zapadnog kraja poluotoka Peljesca s naznacenim polozajem Spile, Grada i drugih nalazista zabiljezenih terenskim

pregledom

Fig. 1 Map of the western end of Peljesac Peninsula showing locations of Spila, Grad, and other sites recorded by surface survey
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nalaza koji pocinju s bakrenim dobom te se dijelom prekla-
paju s onima iz Spile. Analize preko 250 izradevina iz istraz-
ne sonde na Gradu pruzaju okvir za broncano i Zeljezno
doba / helenisticko razdoblje. Nadopunjuje ga mali skup
nalaza prikupljen intenzivnim pregledom povrsine gradine.
U tre¢em dijelu ukratko predstavljamo kamene izradevine
prikupljene ekstenzivnim terenskim pregledom nakovan-
ske visoravni. Rad zaklju¢ujemo raspravom rezultata nasih
analiza.

1. SPILA

Spila se nalazi nedaleko od vrha kamenitog hrpta zva-
nog Kopinje, na pribliznoj nadmorskoj visini od 390 metara,
oko devet kilometara od zapadnog kraja poluotoka Peljes-
ca. Poznata je kao eponimno nalaziste isto¢nojadranske ra-
nobakrenodobne nakovanske kulture (Petri¢ 1976; Dimitri-
jevic¢ 1979; Forenbaher 2000). Nasa istraZivanja zapocela su
1999. godine. Tijekom pet kampanja iskopavanja zahvatili
smo ukupno 78 m? nalazista.

Iskopavanje smo provodili u tri sektora (sl. 2). Najprije
smo se usredotodili na duboki iskop pri ulazu u 3pilju (sek-
tor 1) gdje kulturni slojevi pokrivaju ¢itavo postmezoliticko
razdoblje prapovijesti. Sonda tlocrtnih dimenzija 3 x 3 m,
iskopana uz sjevernu stijenu spilje, prosirena je pri dnu na 3
% 4 m zahvaljujudi Sirenju $piljskog svoda.

Godine 2000. i 2001. otkopali smo povrsinski sloj u unu-
trasnjoj dvorani Spilje (sektor 2) i istrazili 47 m? neporemece-

passage (Sector 3) and from the interior chamber of the ca-
ve (Sector 2). In the second part, we discuss the lithic finds
from Grad, which yielded a set of later assemblages that
begin with Copper Age, partially overlapping those from
Spila. Analyses of more than 250 lithics from the test trench
at Grad provide the framework for Bronze Age and Helle-
nistic Iron Age, which is augmented by a small assemblage
recovered during the intensive surface survey of the hillfort.
In the third part, we briefly present the lithics collected du-
ring the extensive surface survey of Nakovana Plateau. We
conclude with a discussion of our results.

1. SPILA CAVE

Spila is located near the summit of a rocky ridge called
Kopinje, at an approximate altitude of 390 meters, about
nine kilometers from the westernmost tip of Peljesac Penin-
sula. It is well known as the type-site for the eastern Adriatic
Early Copper Age Nakovana culture (Petri¢ 1976; Dimitrije-
vi¢ 1979; Forenbaher 2000). We began our investigations of
Spila in year 1999. During five field seasons (1999-2003), we
exposed a total area of 78 square meters.

Our excavations proceeded in three sectors (Fig. 2). Ini-
tially we focused on a deep sounding located near the cave
entrance (Sector 1), where prehistoric cultural deposits span
the entire post-Mesolithic sequence. We opened a three-
meter-square trench abutting the north wall of the cave,
and expanded it to 3 x 4 meters in lower levels, thanks to
recessed cave ceiling.

Sector? ©

Stalagmiti / Stalagmites

Krupno kamenje / Large stones

Suhozid i nabacano kamenje /
=5 Drystone wall and stone rubble

v~ Streha ulaza / Drip line

Otkopane povrsine /
Excavated areas

Sektor.3
Sector '3

Sektor 1
Sector 1

Sektor 2
Sector 2

SI.2  Tlocrtipresjek Spile
Fig.2 Plan and section of Spila Cave
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noga ilirsko-helenistickog obrednog prostora (Forenbaher,
Kaiser 2001; 2003; 2006; Forenbaher 2010a; Kaiser, Forenba-
her 2012). U tom sektoru nismo dirali naslage ispod heleni-
stickog sloja. Napokon, godine 2003. otkopali smo dugacku
i usku istraznu sondu duz sjevernog zida niskog prolaza koji
povezuje vanjski dio $pilje s njezinom unutrasnjosc¢u (sektor
3). Duzina sonde je jedanaest metara, dok joj Sirina u pro-
sjeku iznosi oko 1,5 m, zavisno od oblika zida 3pilje. Njezina
najveca dubina odredena je praktichom potrebom da se
unutrasnjost Spilje ucini dostupnom za posjetioce uz naj-
manje moguce ostecivanje naslaga nalazista.

U sva tri sektora slijedili smo vrlo sli¢ne postupke isko-
pavanja. U svim iskopima primijenili smo stratigrafsku me-
todu iskopavanja koja slijedi prirodne slojeve. Tamo gdje je
uslojavanje bilo nejasno ili odsutno, iskopavalo se u proi-
zvoljnim slojevima tanjim od 10 cm. Pri tome smo koristili
samo rucne alate i prosijavali svu iskopanu zemlju. U sekto-
ru 1, mreza kvadrata od 1 m pruzala je vodoravnu prostornu
kontrolu, a zemlja je prosijavana na suhim sitima otvora 6
mm. U sektoru 2, zbog posebnih obiljezja toga dijela nalazi-
Sta, koristili smo mrezu kvadrata od 0,5 m, a zemlja je prosi-
javana u laboratorijskim uvjetima na mokrim sitima otvora
3 mm. U tijesnom prostoru sektora 3 moglo se iskopavati
jedino postupno, od ulaza prema unutrasnjosti. Zbog toga
se iskopavalo u segmentima duzine 1 m i Sirine oko 1,5 m.
Kao i u sektoru 1, i ovdje je sva iskopana zemlja prosijava-
na na suhim sitima otvora 6 mm. Nazalost, taj se postupak
prikupljanja nalaza pokazao manje ucinkovitim u vlaznim
naslagama plasti¢ne ilovace sektora 3.

PROSTOR PRI ULAZU (SEKTOR 1)

Kulturni slojevi debeli su oko 3,5 m. Uslojavanje se op-
cenito moze opisati kao fino, pravilno i gotovo vodoravno,
s jasno definiranim prijelazima izmedu stratigrafskih jedi-
nica. Iznimka su poremeceni slojevi pri povrsini i konteksti
koji se izravno naslanjaju na zid Spilje. Najdublji arheoloski
konteksti sadrze ranoneoliticke nalaze, uklju¢ujuci i ulomke
loncarije impreso A tipa (Miller 1994). Ti konteksti leze na
debelim prirodnim naslagama sterilnoga kamenog krsja.
NaZalost, nema tragova nekoga ranijeg, predneolitickog
koristenja 3pilje, Sto nam onemogucuje da se pozabavimo
prijelazom iz mezolitika u neolitik. S druge strane, zahvalju-
juci tomu nema nesigurnosti i sumnji koje nas ¢esto muce
na drugim nalazistima na kojima su zastupljena oba spome-
nuta razdoblja. Neoliticki skupovi nalaza iz Spile skoro sigur-
no ne sadrze nikakve zaostale nalaze iz starijih razdoblja.

Na osnovi stratigrafskih odnosa medu otkopanim kon-
tekstima, loncarskih stilova i radiokarbonskih datuma, po-
dijelili smo stratigrafski slijed sektora 1 nakovanske Spile u
sedam glavnih faza (Forenbaher, Kaiser 2010). Faza 1 datira-
na je kronometrijski u prva dva stoljeca 6. tisu¢ljeca prije Kri-
sta.? Sadrzi ranoneoliticku impreso loncariju (Mller 1994) te
se moze podijeliti na dvije podfaze: loncarija tipa impreso

2 Sve datacije koje navodimo u tekstu izraZene su u kalendarskim godina-
ma prije Krista i temeljene na kalibriranim radiokarbonskim datumima.

In years 2000 and 2001, we excavated the topmost layer
in the interior cave chamber (Sector 2), exposing 47 square
meters of an undisturbed lllyrian-Hellenistic ritual site (Fo-
renbaher, Kaiser 2001; 2003; 2006; Forenbaher 2010g; Kaiser,
Forenbaher 2012). In this sector, we did not excavate any of
the deposits underlying the Hellenistic layer. Finally, in ye-
ar 2003 we excavated a long and narrow trench along the
northern wall of the low passage that connects the external
part of the cave with its interior (Sector 3). This trench was
eleven meters long, while its width depended on cave wall
configuration, averaging about 1.5 m. Its maximum depth
was determined by the practical demand to make the cave
interior accessible to visitors, while minimizing destruction
of the site’s deposits.

We followed closely similar excavation procedures in
all sectors. Universally applied standards included strati-
graphic excavation that followed natural layers unless natu-
ral stratification was unclear or absent, in which case exca-
vation proceeded by arbitrary levels less than 10 cm thick.
We used only small hand tools, and sieved all excavated
soil. In Sector 1, one-meter square grid provided horizontal
spatial control, and sediments were dry-sieved using 6-mm
sieves. In Sector 2, due to the special character of that part
of the site, half-meter square grid was used, and sediments
were wet-sieved under field laboratory conditions using
3-mm sieves. In the constricted space of Sector 3, excavati-
on could only progress from the entrance towards the inte-
rior, and was carried out in slices that were one meter long
and about 1.5 m wide. As in Sector 1, all sediments were
dry-sieved using 6-mm sieves. Unfortunately, this artifact
recovery procedure proved less effective in wet plastic silty
clay sediments of Sector 3.

CAVE ENTRANCE (SECTOR 1)

Strata that contain cultural remains are about 3.5 m
thick. Generally speaking, stratification may be described
as fine, regular and near horizontal, with well-defined tran-
sition between stratigraphic units. Exception to this is the
disturbed topmost levels and the contexts directly abutting
the cave wall. The lowest archaeological contexts contain
Early Neolithic finds, including Impressed Ware A potsherds
(Miller 1994). They overlay a thick natural accumulation of
sterile eboulis. There is no evidence of an earlier, pre-Neo-
lithic occupation of the cave. This is unfortunate, because
it denies us the possibility to study the Mesolithic-to-Neo-
lithic transition. On the other hand, it spares us of uncerta-
inties and doubts that often hound us at other sites, where
both of those periods are represented. We can be pretty
sure that the Neolithic lithic assemblages from Spila do not
contain any residual artifacts from pre-Neolithic times.

Based on stratigraphic relationships among the excava-
ted contexts, and the associated pottery styles and radio-
carbon dates, we have divided the stratigraphic sequence
in Sector 1 of Spila into seven major phases (Forenbaher,
Kaiser 2010). Phase 1 was chronometrically dated to the
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A pojavljuje se u kontekstima podfaze 1a, dok se loncarija
tipa impreso B pojavljuje u kontekstima podfaze 1b. Faza
2 kronometrijski je datirana u drugu Cetvrtinu 6. tisucljeca
prije Krista. Iz nje potjece isklju¢ivo neukrasena loncarija te
je jedino na osnovi radiokarbonskih datuma mozemo pripi-
sati ranom neolitiku. Faza 3 pokriva drugu polovinu $estog
i pocetak 5. tisu¢ljeca prije Krista. Sadrzi loncariju ukrasenu
urezanim geometrijskim motivima karakteristi¢nu za sred-
njoneoliti¢ki danilski stil (Batovi¢ 1979). Podijelili smo je u
dvije podfaze: podfaza 3a sadrzi rijetke ulomke fine danil-
ske polikromne loncarije, dok podfaza 3b sadrzi podjedna-
ko rijetke ulomke fine juznodalmatinske (“velolucke” ili “tipa
Gudnja”) polikromne loncarije (Ce¢uk, Radi¢ 2005; Marija-
novi¢ 2005). Faza 4 pokriva drugu i tre¢u Cetvrtinu 5. tisu¢-
ljeca prije Krista. Sadrzi kasnoneoliticku hvarsku loncariju
te se moze podijeliti na tri podfaze: podfazu 4a oznacenu
klasi¢cnom hvarskom loncarijom, ukljucujuéi i “obrubljeno”
ukrasavanje, podfazu 4b u kojoj vise nema “obrubljeno”
ukrasenih ulomaka te podfazu 4c obiljezenu kaneliranjem
(Forenbaher, Kaiser 2008). Faza 5 sadrzi mjeSavinu bakreno-
dobne loncarije, ukljucuju¢i ulomke nakovanskog i ranoce-
tinskog stila (Dimitrijevi¢ 1979; Marovi¢, Covi¢ 1983) koji su
se nakupili tijekom dugog razdoblja te vjerojatno pokriva
najveci dio 4. i 3. tisucljeca prije Krista. Faza 6 sadrzi bronca-
nodobnu lon¢ariju koja vjerojatno pokriva prvu polovinu 2.
tisucljeca prije Krista, ali i ponesto zaostalih bakrenodobnih
nalaza. Napokon, faza 7 sadrzi Zeljeznodobnu loncariju i fi-
nu helenisti¢cku keramiku zajedno s brojnim zaostalim bron-
¢anodobnim, bakrenodobnim i neolitickim ulomcima.

Apsolutno datiranje prve Cetiri faze oslanja se na niz od
dvanaest radiokarbonskih datuma (tab. 2). Jedan od njih
(OxA-18175) ne slijedi kronoloski redoslijed, a kako potjece
iz konteksta koji se naslanja na poremeceni kontekst uz zid
Splje, taj datum smatramo nepouzdanim. Procjena pocet-
nih i zavr$nih datuma za svaku od faza (tab. 3) temelji se na
Bayesovu statistickom modeliranju preostalih jedanaest
datuma pomocu ra¢unalnog programa OxCal 4.1 (Bronk
Ramsey 2009). Rezultate modeliranja modificirali smo u
dva slucaja: kako za stratigrafski starije kontekste faza 3 i 4
nemamo na raspolaganju radiokarbonske datume, pretpo-
stavili smo da obje spomenute faze zapocinju oko stotinu
godina ranije od procjene statistickog modela.

Zafaze 5,6 i 7 nemamo na raspolaganju kronometrijske
datume. Njihovo datiranje i trajanje mozemo tek priblizno
procijeniti na osnovi formalnih obiljezja vremenski osjetlji-
vih ulomaka loncarije. Na osnovi takvih manjkavih podataka
mogu se ipak grubo izracunati brzine nakupljanja naslaga.
Te se brzine u razli¢itim razdobljima znatno razlikuju (sl. 3).

SIROVINE
Iz sektora 1 nakovanske Spile prikupljeno je 565 litickih
izradevina ukupne tezine 994 grama (tab. 4). Gotove su sve

izradene od zamjenskog roznjaka (99,3% tezinskog udjela).
Tek tri su izradene od opsidijana (0,3% teZinskog udjela) i
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first two centuries of the sixth millennium BC.2 It contains
Early Neolithic Impressed Ware pottery (Muller 1994), and
was further divided into two sub-phases: Impressed Ware
A sherds are restricted to contexts of Sub-phase 1a, whi-
le Impressed Ware B sherds are restricted to contexts of
Sub-phase 1b. Phase 2 was chronometrically dated to the
second quarter of the sixth millennium BC. It yielded only
undecorated potsherds, and its attribution to the Early Ne-
olithicis based entirely on radiocarbon dates. Phase 3 spans
the second half of the sixth millennium and the beginning
of the fifth millennium BC. It contains pottery with incised
geometric decoration characteristic of the Middle Neolithic
Danilo-style (Batovi¢ 1979), and was further divided into two
sub-phases: the rare Danilo-style polychrome painted figu-
lina sherds are restricted to Sub-phase 3a, while the equally
rare sherds of southern Dalmatian (‘'Vela Luka’ or ‘Gudnja’)
style polychrome painted figulina (Ce¢uk, Radi¢ 2005; Mari-
janovic 2005) are restricted to Sub-phase 3b. Phase 4 spans
the second and third quarter of the fifth millennium BC. It
contains Late Neolithic Hvar pottery, and was further divi-
ded into three sub-phases: Sub-phase 4a marked by classic
Hvar pottery, including ‘outlined’ decoration, Sub-phase 4b
marked by similar pottery, but missing the ‘outlined’ deco-
ration, and Sub-phase 4c, marked by channeled decorati-
on (Forenbaher, Kaiser 2008). Phase 5 contains a mixture of
Copper Age pottery including Nakovana and early Cetina
(Dimitrijevi¢ 1979; Marovi¢, Covi¢ 1983) that has accumula-
ted over a very long period, possibly covering most of the
fourth and third millennium BC. Phase 6 contains Bronze
Age pottery that likely spans the first half of the second
millennium BC, as well as a few residual Copper Age finds.
Finally, Phase 7 contains coarse Iron Age pottery and Helle-
nistic fine wares, as well as many residual Bronze Age, Co-
pper Age, and Neolithic potsherds.

Absolute dating of the first four phases relies on a series
of twelve radiocarbon dates (Tab. 2). One of these dates is
out of sequence (OxA-18175), and it comes from a context
that abuts a disturbed context next to the cave wall; there-
fore, we consider it unreliable. Estimates of the beginning
and ending dates for each phase (Tab. 3) are based on Baye-
sian modeling of the remaining eleven dates (Bronk Ramsey
2009). These modeled estimates were modified in two in-
stances: since no dates are available for the stratigraphically
early parts of Phase 3 and Phase 4, we presumed that both
of these phases began about 100 years earlier than what
the modeling would suggest.

Chronometric dates are not available for phases 5, 6 and
7. Dating and duration of those phases are nothing more
than educated guesses, based on formal traits of tempo-
rally sensitive potsherds. Rough estimates of sedimenta-
tion rates that can be calculated from this imperfect data
suggest, nevertheless, that those rates changed markedly
over time (Fig. 3).

2 All ages cited in this text are calendar years BC, based on calibrated
radiocarbon dates
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Kalibrirana starost pr. Kr.
Faza Materijal uzorka Lab. broj Starost pr. sad. Calibrated age BC
Phase Sample material Lab no. Age BP Raspon 1 SD Raspon 2 SD
1SD range 2 SDrange
PROSTOR PRI ULAZU (SEKTOR 1) / CAVE ENTRANCE (SECTOR 1)
drveni ugljen / charcoal,
1a . OxA-18120 7050+37 5986-5902 6008-5846
Juniperus
1b drvent ugljen / charcoal, OXA-18121 6982+36 5971-5811 5981-5758
Juniperus
1p | drveni uggien'zé charcoal, | ) a18122 6975+37 5966-5801 5979-5752
, | drveniuglien/charcoal, | ) 1a953 6711436 5662-5572 5708-5559
Prunus
, | drveniuglien/charcoal, |\ 1aq54 6609+37 5613-5514 5618-5487
Prunus
32 | drveniuglien/charcoal, |y 10105 6236+35 5301-5081 5306-5069
Rhamnus
30 | drveniuglien/charcoal, | o ) 1aq56 6117+34 5204-4988 5208-4951
Quercus
3p | drveni ”9'5: X/ charcoal, | a18127 6004+34 4938-4846 4990-4799
4a drvent ugljen / charcoal, OxA-18173 5631431 4502-4375 4535-4368
Rhamnus
ap | drveniuglien/charcoal, | s 1010 5547+33 4446-4350 4452-4342
Rhamnus
ac | drveniuglien/charcoal, | 1aq75 519030 4038-3968 4044-3959
Fraxinus
ac | drveniuglien/charcoal, | s 1a176 5357+30 4317-4077 4326-4054
Prunus
NISKI PROLAZ (SEKTOR 3) / LOW PASSAGE (SECTOR 3)
5a drveni ugljen / charcoal z-3478 4185495 2893-2633 3011-2489
5b drveni ugljen / charcoal z-3480 4160+75 2877-2637 2904-2499
5b drveni ugljen / charcoal z-3481 3485+90 1919-1690 2110-1536
6 drveni ugljen / charcoal z-3482 2750£100 1011-807 1256-675
UNUTRASNJA DVORANA (SEKTOR 2) / INTERIOR CHAMBER (SECTOR 2)
5 drveni ugljen / charcoal Beta-156934 4870+40 3686-3638 3760-3534
5 drveni ugljen / charcoal Beta-156933 4570+40 3487-3125 3496-3103

Tab.2 Spila, popis radiokarbonskih datuma; * nepouzdan, prekasan (vidjeti podrobnije u tekstu)

Tab. 2 Spila, list of radiocarbon dates ; * considered as too young (see text for details)

jedna od radiolarita (0,4% tezinskog udjela). RAW MATERIALS

Sector 1 of Spila yielded a total of 565 flaked stone arti-
facts, weighing 994 grams (Tab. 4). Almost all are made of
replacement chert (99.3% by weight). Only three re made

Relativno mali broj izradevina (110 nalaza ili 13,5% teZin-
skog udjela) nije uklju¢en u podrobniju petrografsku ana-
lizu: termicki izmijenjene (83 izradevina ili 10% teZinskog

A
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Modelirani raspon 1 SD Procjena
Modeled 1 SD range Estimate
Kal. pr. Kr. Godina Kal. pr. Kr. Godina
calBC Years calBC Years
Granica: pocetak faze 1
6021-5881 5950
Boundary: Start of Phase 1
Trajanje: faza 1
-2 1
Duration: Phase 1 0-260 >0
Granica izmedu faza 1i2 5886-5716 5800
Boundary: Phase 1-2
Trajanje: faza 2
Duration: Phase 2 223-567 275
Granica izmedu faza2i3
5556-5295 5525
Boundary: Phase 2-3
Trajanje: faza 3
586-1010 775
Duration: Phase 3
Granica izmedu faza 3i 4 4831-4448 4750
Boundary: Phase 3-4
TraJa.nJe: faza 4 215-669 550
Duration: Phase 4
Granica: kraj faze 4
4313-4085 4200
Boundary: End of Phase 4

Tab. 3 Spila, sektor 1, modelirano i procijenjeno datiranje i trajanje faza
Tab. 3 Spila, Sector 1, modeled and estimated dating and duration of phases
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SI.3  Spila, sektor 1, brzina nakupljanja naslaga po fazama

Fig. 3 Spila, Sector 1, sedimentation rates by phase

udjela), znatno patinirane (8 izradevina ili 1,3% teZinskog
udjela) te petrografski neodredene, neciste i vrlo sitne izra-
devine (19 izradevina ili 2,2% tezZinskog udjela), no i za njih
je bilo moguce utvrditi da je rije¢ o zamjenskim roznjacima.

Medu najc¢esce zabiljeZenim termickim promjenama
su mrezaste naprsline, jamice i nepravilni lomovi izazvani
termickim naprezanjem, te promjena boje, dok nekoliko
primjeraka ima izrazito sjajnu citavu povrsinu ili izrazite
kolobare na ventralnoj strani. Niti jedna od spomenutih
promjena izazvanih visokom temperaturom ne upucuje na
namjernu termicku obradu (Collins, Fenwick 1974; Doman-
ski, Webb 1992). Rijec je o slu¢ajnim promjenama koje su na-
stale nakon odlaganja, mozda paljenjem vatre nad slojem s
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of obsidian (0.3% by weight), and a single one is made of
radiolarite (0.4% by weight).

Relatively few artifacts (110 pieces or 13.5% by weight)
have not been included in raw material analysis: thermally
altered (83 pieces or 10% by weight), heavily patinated (8
pieces or 1.3% by weight), and petrographically indeter-
minate, dirty and very tiny artifacts (19 pieces or 2.2% by
weight), but even those could be determined as replace-
ment cherts.

The most common evidence of thermal alteration inclu-
des crazing, potlidding, heat fracturing, and color change,
while a few specimens exhibited an intensive overall gloss
or pronounced ripples. None of these heat-induced chan-
ges indicates intentional heat treatment (Collins, Fenwick
1974; Domanski, Webb 1992). They are post-depositional
and accidental, resulting from fires built upon layers that
contained the artifacts, or artifacts being dropped into he-
arths. A weak decreasing diachronic trend in frequency of
thermal alteration may be related to the frequency of he-
arth remains, which are more common in early phases, and
relatively rare in late phases of the site.

Patination was recorded as heavy (all surfaces comple-
tely covered by patina), intermediate (=50% patinated),
slight (<50% patinated), or absent. Patination is less frequ-
ent and less extensive in the lower part of the stratigraphic
sequence. Artifacts with slight patina were classified as pro-
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Izvoriste, skupina sirovinskog materijala Tezina / Weight Broj / Count
Source, raw material group g % n %
Gargano, zamjenski roznjak, smedi varijetet
gano, zamjensid rozn) ' varus 504,0 50,7 212 375
Gargano, replacement chert, brown variety
Gargano, zamjenski roznjak, sivi varijetet
i 336,6 33,9 235 41,7
Gargano, replacement chert, grey variety
Gargano, zamjenski roznjak, crvenkastosmedi varijetet
. . 1,2 0,1 1 0,2
Gargano, replacement chert, reddish brown variety
smiaki
Gargano, roznjak iz detrltlc'n.og.vapnenca 102 10 5 03
Gargano, chert from detritic limestone
Vieroi sniak oatini
jerojatno Gargano, roznja ,p.atlmran 12,8 13 8 14
Probably Gargano, chert, patinated
N radiolari
eretva racﬁolaflt 37 0.4 1 0.2
Neretva, radiolarite
Pelietac, rozni i
ej.efac roznjak.s numulltl.ma . 01 1 02
Peljesac, chert with numulites
Termicki izmijenjeni roznjaci
e X 99,6 10,0 83 14,6
Thermally altered cherts
Pet fski dredivi roznjaci
e rogra. S mgo re IVI. roznjaci 216 22 19 34
Petrographically indeterminate cherts
Lipari, opsidii
|’par|v op5|‘ |}an 32 03 3 05
Lipari, obsidian
Ukupno / Total 994,0 100,0 565 100,0

Tab. 4 Spila, sektor 1, razdioba skupa nalaza prema tipovima sirovinskog materijala

Tab. 4 Spila, Sector 1, lithic assemblage breakdown by raw material type

izradevinama ili izravnim odlaganjem u vatriste. Blago opa-
danje ucestalosti termicki izmijenjenih izradevina od starijih
prema mladim kontekstima mozda bi se moglo povezati s
ucestalos¢u ostataka vatrista koja je veca u ranim fazama.

Patiniranost je biljezena kao znatna (sve povrsine posve
prekrivene patinom), srednja (=50% povrsine), neznatna
(<50% povrsine) ili odsutna. Manje je ucestala i slabije izra-
Zena u donjem dijelu stratigrafskog slijeda nalazista. Izrade-
vinama s prozirnom patinom utvrdena je vjerojatna pripad-
nost nekom od varijeteta roZnjaka.

Metode, mogucnosti i ogranic¢enja materijalne analize

Podrijetlo sirovine nakovanskih roznjackih izradevina
utvrdeno je temeljem korelacije makroskopskih i mikrofa-
cijalnih karakteristika, strukture jezgrenog i okorinskog di-
jela nodula roznjaka te fosilne asocijacije geoloskih uzoraka
s nakovanskim arheoloskim uzorcima materijalnih tipova.
Pritom se oslanjamo na rezultate vlastitih opseznih geoar-
heoloskih istrazivanja izdanaka roznjaka na isto¢noj strani
Jadrana te na studijske obilaske zapadne strane Jadrana
koje provodi jedan od autora, s ciljem utvrdivanja izvora ka-
mene sirovine u prapovijesnoj litickoj proizvodnji Dalmacije
i susjednih regija (Perho¢ 2009a; 2009b).

bably belonging to one of the chert varieties.

Methods, possibilities and limitations of material
analysis

The origin of the raw material for chert artifacts from Na-
kovana was established by correlation of macroscopic and
microfacial characteristics, the texture of core and cortical
parts of chert nodules, and fossil associations, between ge-
ological samples and archaeological samples of material
types from Nakovana. We relied on results of our own exten-
sive geoarchaeological investigations of chert outcrops in
the eastern Adriatic. The aim of those investigations, carried
out by one of the authors, is to establish the sources of lit-
hic raw materials for prehistoric lithic industries of Dalmatia
and neighboring regions (Perho¢ 2009a; 2009b).

Fieldwork and microfacial analysis of geological and ar-
chaeological materials faces specific methodological limita-
tions. Lithic artifacts are made of sedimentary silica rocks,
most commonly of cherts. Sedimentological methods are
employed to collect paleontological and sedimentological
data necessary for further interpretation of the rock under
investigation. The sum of all sedimentary, petrographic and
paleontological microscopic characteristics provides the

13
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U terenskom istrazivanju i mikrofacijalnoj analizi geo-
loskog i arheoloskog materijala, suoceni smo sa specifi¢cnim
metodoloskim ograni¢enjima. Liticke izradevine napravlje-
ne su od silicijskih sedimentnih stijena, naj¢es¢e roznjaka.
Sedimentoloskim metodama dolazi se do paleontoloskih i
sedimentoloskih podataka potrebnih za daljnju interpreta-
ciju ispitivanih stijena. Ukupnost sedimentno-petrografskih
i paleontoloskih mikroskopskih znacajki ¢ini mikrofacijalnu
sliku neke stijene (Fliigel 1978: 1). Sedimentne su stijene
strukturno heterogene pa je za pouzdanu mikrofacijalnu
analizu potrebno sustavno, visestruko uzorkovanje u je-
dinstvenom litoloskom kontekstu (Fligel 1978: 6), a to nije
moguce u slucaju litickih izradevina koje su izdvojene iz sti-
jene postanka ili alohtonog izdanka i uz to malih dimenzija.
K tomu, mikrofacijes roznjaka nije u svemu preslika mikro-
facijesa stijene domacina. Roznjak ne preuzima cjelovitu
strukturu primarne stijene nego se jedan njezin dio gubi u
procesu silicifikacije, a strukturni relikti nisu uvijek sasvim
prepoznatljivi.

Unato¢ navedenim ograni¢enjima, mikrofacijalnom ana-
lizom okarakterizirane kamene izradevine moguce je kore-
lirati s potencijalnim izvorima sirovine. Vazna pretpostavka
tomu su terenska istrazivanja koja jedan od autora sustavno
poduzima od 2006. godine s ciljem stvaranja topografije
izdanaka stijena s arheoloskog aspekta, prikupljanja geo-
loskih uzoraka stijena - potencijalne sirovine te izgradnje
komparativne geoarheoloske litoteke s kompleksnom ba-
zom podataka. Usporedbom tako prikupljenih podataka
o izradevinama i geoloskim korelatima, kombinacijom mi-
krofacijalnih i makroskopskih karakteristika uzoraka, uklju-
Cujuci geoloske, geomorfoloske i arheoloske specifi¢nosti
istrazivanog prostora i njegova susjedstva, uz temeljitu
konzultaciju geoloskih izvora podataka, u mnogim slucaje-
vima moguce je utvrditi vjerojatne izvore kamene sirovine.

Zamjenski roZnjaci s radiolarijama, spikulama spongi-
jaiplanktonskim foraminiferama

Unutar ove prevladavaju¢e materijalne skupine (tab. 4)
izdvojili smo dva bojena varijeteta. U prvom prevladava siva
boja smeckastosivih i tamnosivih tonova, a u drugom sme-
da s blijedo Zu¢kastosivim i zu¢kastosmedim tonovima. Mi-
krofacijalnim ispitivanjem uzoraka, prema fosilnoj zajednici
mogli smo identificirati nekoliko tipova roznjaka. Izradevine
sivog varijeteta napravljene su od roznjaka s radiolarijama i
spikulama spongija ili samo s radiolarijama. Izradevine sme-
deg varijeteta napravljene su od roznjaka s radiolarijama,
spikulama spongija i planktonskim foraminiferamaiili od ro-
Znjaka s radiolarijama i planktonskim foraminiferama.

Za oba bojena varijeteta svojstvena je struktura nepra-
vilnih bijelih ili svijetlosivih mrlja u homogenoj kvarcnoj ma-
si (marmorizacija). Neki autori tu pojavu nazivanju ‘fantomi
fosila’ (Tisljar 2004: 217). Karakteristi¢na struktura mrlja i bo-
ja nakovanskih roznjaka ima veliku vrijednost u korelaciji s
geoloskim uzorcima. Prostim okom, a narocito pod lupom,
u amorfnom jezgrenom dijelu nodule roznjaka vidljive su
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microfacial image of a rock (Fliigel 1978: 1). Since sedimen-
tary rocks are texturally heterogeneous, reliable microfacial
analysis requires systematic multiple sampling within a sin-
gle lithological context (Fliigel 1978: 6). This is not feasible
for lithic artifacts, which have been removed from their pa-
rent rock or alochthonous outcrop, and whose dimensions
are small. Furthermore, a chert microfacies is not a complete
copy of the parent rock’s microfacies. Chert does not retain
the complete texture of the parent rock, because a part of it
is lost during the silicification process, while textural relicts
are not always completely recognizable.

Despite these limitations, lithic artifacts characterized
by microfacial analysis can be correlated with potential raw
material sources. An important prerequisite is fieldwork,
which one of us has been carrying out systematically sin-
ce year 2006. The aim is to produce topography of rock
outcrops from the archaeological aspect, to collect geolo-
gical samples of rocks that are potential raw materials, and
to build a comparative geoarchaeological lithic collection
accompanied by a complex database. By comparing the
collected data on artifacts and geological correlates, by
combining microfacial and macroscopic characteristics of
the samples, by including geological, geomorphological
and archaeological specifics of the study region and its
neighborhood, and with a thorough consultation of geolo-
gical data sources, in many cases it is possible to establish
the likely sources of the raw material.

Replacement cherts with radiolaria, spiculae of spon-
gia and planktonic foraminifera

We distinguished two colored varieties within this do-
minant group of material (Tab. 4). The first is predominantly
gray, with brownish gray and dark gray hues, while the se-
cond is predominantly brown, with pale yellowish gray and
yellowish brown hues. Microfacial investigation of samples
allowed identification of several chert types, according to
the fossil community. The gray variety artifacts are made
of chert with radiolaria, or with radiolaria and spiculae of
spongia. The brown variety artifacts are made of chert with
radiolaria and planktonic foraminifera, or with radiolaria,
spiculae of spongia and planktonic foraminifera.

Both color varieties are marked by a characteristic
pattern of irregular white or light gray stains within the ho-
mogeneous mass of quartz (marbelisation). Some authors
call this phenomenon ‘phantom fossils’ (Tisljar 2004: 217).
The characteristic pattern of stains and the color of Nako-
vana cherts are of a great value in correlation with geologi-
cal samples. By visual inspection, and especially by loupe,
one can distinguish white spots (size about one millimeter
and less) in the amorphous core part of the chert nodule.
Microfacial analysis indicated that the larger spots are re-
crystallized lithoclasts, while the smaller ones are fossils of
radiolaria and planktonic foraminifera. Almost all artifacts
from this group are translucent if they are thin and exhibit
a waxy luster, while the technical quality of the rock is very
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milimetarske i submilimetarske bijele tockice. Mikrofacijal-
na analiza pokazala je da vece tockice predstavljaju rekrista-
lizirane litoklaste, dok su sitnije fosili radiolarija i plankton-
skih foraminifera. Zajednicko gotovo svim izradevinama
iz ove skupine jest svjetlopropusnost na tanjim mjestima,
vostani sjaj i vrlo dobra do odli¢na tehni¢ka kvaliteta. Na
nekim izradevinama zapazene su vrlo fine Zilice patinirane
zeljeznim oksidom.

Smedi (Zuckastosivi i Zuckastosmedi) varijetet (sl. 4)
je dominantna skupina sa 50,7% udjela u ukupnoj tezini
izradevina. Okorine ovih nodularnih roznjaka su bijele ili
svijetlosive, nerijetko Zutosmede patinirane, redovito koro-
dirane ili slabo abradirane u kratkom transportu. Karakter
okorine upucuje na to da je sirovina ubrana s alohtonog iz-
danka, najvjerojatnije iz nanosa nekog buji¢njaka ili drugo-
ga aluvijalnog nanosa.

Mikroskopskim pregledom izbrusaka i nabrusaka izabra-
nih uzoraka, u roZnjacima su uoceni fosili radiolarija, spikula
spongija i rijetkih planktonskih foraminifera te rekristalizi-
rani zaobljeni litoklasti (sl. 5a). Fosila radiolarija prosjecnog
promjera 0,2 mm (vrlo rijetko od 0,5 mm) nema vise od 10%
u kvarcnoj masi (muljna potpora). U izbruscima je vidljiva
njihova uobicajena fibrozna i sferulitna grada, a u nabrusci-
ma se prepoznaju po mlije¢nobijelim kuglastim uklopcima.
Radiolarije su zapazZene i u uklopljenim rekristaliziranim li-
toklastima. Planktonske foraminifere su rijetke kao i spikule
spongija koje su rekristalizirane i teSko zapazive.

Autohtoni izdanci ovakvog roznjaka nalaze se na sjever-
nom i sjeveroisto¢nom podrucju Gargana (sl. 4 i 5b). Lezi-
$ta su u gornjejursko-donjokrednoj formaciji detriti¢nih i
bioklasti¢nih vapnenca i dolomita Monte lacotenente u ko-
jimaima roznjaka s planktonskim foraminiferama i radiolari-
jama (Martinis 1965; Martinis, Pavan 1967: 17) te u vapnenci-
ma i glinovitim vapnencima s raznim klastima i bioklastima
u gornjojursko-donjokrednoj formaciji Rodi Garganico u
kojima ima roznjaka s planktonskim foraminiferama, radi-
olarijama i brahiopodima (Selli 1970; Cremonini et al. 1971:
18-19).

Sivi (smeckastosivi i tamnosivi) varijetet (sl. 6) zastupljen
je sa 33,9% ukupne tezine liti¢kih izradevina. Mikroskopira-
njem izbruska identificiran je tip roznjaka s radiolarijama i
spikulama spongija (sl. 7a). Gustoca fosila radiolarija, pro-
sje¢nog promjera 0,2 mm, u kriptokristalnom kvarcnom
matriksu ne prelazi 10% (muljna potpora). Na nodularnim
okorinama nekoliko izradevina sa¢uvana su vrlo dobro zao-
bljena zrna sitnoga sljunka i krupnoga pijeska koje je roznjak
u procesu nastanka preuzeo od stijene domacina. Te okori-
ne imaju kavernastu strukturu koja je nastala ispadanjem
zrna. U jezgrenom dijelu nodule ta su zrna rekristalizirana
i vidljiva kao karakteristi¢ne bjelicaste tocke i manje kugli-
ce difuznih kontura u kriptokristalnom kvarcnom matriksu.
Potvrda ove pojave su zrna vidljiva na prijelazu okorine u
jezgreni dio nodule roznjaka. U neke litoklaste su uklopljene
radiolarije, $to znaci da je rije¢ o intraklastima.

good to excellent. Very fine veins patinated by iron oxide
were observed on some of the artifacts.

Brown (yellowish gray and yellowish brown) variety (Fig.
4) dominates, constituting 50.7% of the lithic assemblage
by weight. Cortex of these nodular cherts is white or light
gray, often with a yellowish brown patina, always corroded
or slightly abraded in short transport. Appearance of the
cortex indicates that the raw material was collected from
an allochthonous outcrop, most likely from a torrent bed or
some other alluvial deposit.

Fossils of radiolaria, spiculae of spongia and rare plan-
ktonic foraminifera, as well as recrystallized and rounded
lithoclasts, are visible under the microscope in thin sections
and polished sections of the selected samples (Fig. 5a). Ra-
diolaria fossils with an average diameter of 0.2 mm (rarely,
up to 0.5 mm) constitute up to 10% of the quartz mass (ma-
trix-supported fabric). Their common fibrous and spheruli-
tic fabric is discernable in thin sections, while in polished
sections they can be recognized by milky white spheroidal
inclusions. Radiolaria also have been observed in recrystalli-
zed lithoclast inclusions. Planctonic foraminifera and spicu-
lae of spongia are rare, and the latter are recrystallized and
hard to notice.

Allochthonous outcrops of such cherts are located in
the northern and northeastern Gargano region (Fig. 4 and
Fig. 5b). They are present in the upper Jurassic-lower Cre-
taceous formation of detritic and bioclastic limestones and
dolomites of Monte lacotenente, which contain cherts with
planktonic foraminifera and radiolaria (Martinis 1965; Marti-
nis, Pavan 1967: 17), as well as in limestones and marly lime-
stones with a variety of clasts and bioclasts in the upper Ju-
rassic-lower Cretaceous formation of Rodi Garganico, which
contain cherts with planktonic foraminifera, radiolaria and
brachiopods (Selli 1970; Cremonini et al. 1971: 18-19).

Gray (brownish gray and dark gray) variety (Fig. 6) con-
stitutes 33.9% of the lithic assemblage by weight. A chert

SI.4  Zamjenski roznjak, smedi varijetet, lijevo: geoloski uzorak s
Gargana, desno: izradevina iz Nakovane

Fig.4 Replacement chert, brown variety, left: geological sample
from Gargano, right: artifact from Nakovana
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SI.5  Zamijenski roznjak, smedi varijetet, izbrusak: a) izradevina iz Nakovane, b) geoloski uzorak s Gargana
Fig.5 Replacement chert, brown variety, thin section: a) artifact from Nakovana, b) geological sample from Gargano

SI.6  Zamjenski roznjak, sivi varijetet, lijevo: geoloski uzorak s
Gargana, desno: izradevina iz Nakovane

Fig.6 Replacement chert, gray variety, left: geological sample from
Gargano, right: artifact from Nakovana
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type with radiolaria and spiculae of spongia was identified
by thin section microscopy (Fig. 7a). The density of radio-
laria fossils, with an average diameter of 0.2 mm, in cryp-
tocrystalline quartz matrix is up to 10% (matrix-supported
fabric). Nodular cortex on several artifacts retains very well
rounded grains of small gravel and coarse sand, taken over
from the host rock during the process of chert formation.
This cortex has a cavernous texture, due to the grains that
have dropped out. In the core part of the nodule, these gra-
ins have been recrystallized and are visible as whitish spots
and small spheres with diffuse edges in cryptocrystalline
quartz matrix. Grains visible at the transition from the cor-
tex to the core of the chert nodule confirm this phenome-
non. Some lithoclasts contain radiolaria as inclusions, which
makes them intraclasts.

Conglomerate habitus of cortex is a typical trait and an
important indicator of provenience of these cherts. Their
outcrops are located in northern and northeastern Gargano
region (Fig. 6 and Fig. 7b), in the upper Cretaceous formati-
on of ‘majolica’ type micritic limestones with intraclasts, in
the association zone of radiolaria and spiculae of spongia

b .

SI.7  Zamjenski roznjak, sivi varijetet, izbrusak: a) izradevina iz Nakovane, b) geoloski uzorak s Gargana
Fig.7 Replacement chert, gray variety, thin section: a) artifact from Nakovana, b) geological sample from Gargano
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Konglomeratski habitus okorine tipi¢no je svojstvo i va-
zan indikator provenijencije ovih roZnjaka. LeZista su im na
sjevernom i sjeveroisto¢nom podrucju Gargana (sl. 6 i 7b), u
gornjokrednoj formaciji mikritnih vapnenaca tipa ‘maiolica’
s intraklastima u zoni asocijacije radiolarija i spikula spon-
gija (Martinis 1965; Martinis, Pavan 1967: 19) i u donjokred-
noj formaciji bioklasti¢nih vapnenca s le¢cama i nodulama
roznjaka na podrucju od Monte S. Angela do Mattinate u
zoni asocijacije radiolarija i spikula spongija (Martinis 1965;
Martinis, Pavan 1967: 20).

Crvenkastosmedi varijetet zastupljen je samo jednom
izradevinom tezine 1,2 g (0,1% teZinskog udjela). Pregledom
nabruska, u homogenom matriksu uoceni su rijetki mlijec-
nobijeli kuglasti uklopci promjera od 0,2 do 0,4 mm koji
upucuju na radiolarije. U okolici Mattinate, na polozaju Car-
mine s neolitickim rudnicima roznjaka na jugoisto¢nom di-
jelu poluotoka, taj je bojeni varijetet dominantan (Di Lernia
et al. 1995: 415-434), no iz vlastitih obilazaka terena znamo
daihimaiu drugim podru¢jima Gargana.

Roznjaci iz detriti¢nih vapnenaca

Dvije izradevine (1% teZinskog udjela) izradene su od ro-
Znjaka koji svojom zrnatom strukturom odudaraju od osta-
lih. To su roznjaci hrapave i porozne povrsine, blijede Zuc¢ka-
stosmede boje i porculanskog sjaja. Pod mikroskopskom su
vidljivi submilimetarski angularni i subangularni litoklasti,
rijetke planktonske foraminifere i radiolarije te razni biokla-
sti. Matriks je porozan, a litoklasti imaju zrnsku potporu s
potpuno silicificiranim i stoga tes$ko uocljivim zrnima. Na
jednoj od izradevina vidljiva je blago zaobljena i pohabana
okorina koja se strukturom i bojom vrlo malo razlikuje od
jezgrenog dijela nodule. Pohabanost okorine i grube udar-
ne napukline upucuju na to da je sirovina ubrana iz nanosa
nekog buji¢njaka.

Navedena svojstva tipi¢na su za roznjake razvijene u de-
triti¢cnim vapnencima tipa kalkarenit i kalkrudit s leZistima
u sjeveroisto¢nom podrucju Gargana. Pojavljuju se u vise
formacija: u paleogenskim (eocen) vapnencima s numuliti-
ma u pojasu od Peschici do Vieste i kod Monte S. Angelo, u
donjokrednim bioklasti¢nim vapnencima kod Mattinate, u
gornjojurskim-donjokrednim vapnenacima kod Monte la-
cotenente i u gornjojursko-donjokrednim vapnencima for-
macije Rodi Garganico (Martinis 1965; Martinis, Pavan 1967:
17, 20, 24; Di Lernia et al. 1995: 414; Selli 1970; Cremonini et
al. 1971: 18). Iz vlastitih neobjavljenih istrazivanja znamo da
svi opisani garganski roznjaci dolaze i drugdje po Dalmaciji
u arheoloskim kontekstima (Perho¢, Altherr 2011).

Izvori sirovine za nakovanske roznjacke izradevine

Na ovom mijestu tek ¢emo ukratko izloziti zbog ¢ega naj-
vjerojatnije mozemo iskljuciti isto¢nojadransko, a u svakom
slu¢aju dalmatinsko podrijetlo sirovine nakovanskih kame-
nih izradevina. Konkretni primjeri i specifi¢cnosti primjene
geoarheoloskih metoda bit ¢e podrobnije objavljeni u za-
sebnom radu.

(Martinis 1965; Martinis, Pavan 1967: 19), and in the lower
Cretaceous formation of bioclastic limestones with chert
lenses and nodules in the area from Monte S. Angelo to
Mattinata, in the association zone of radiolaria and spiculae
of spongia (Martinis 1965; Martinis, Pavan 1967: 20).

Reddish brown variety is represented by a single artifact
weighing 1.2 g (0.1% of the lithic assemblage by weight).
Inspection of polished sections revealed rare milky whi-
te spherical inclusions with diameters from 0.2 to 0.4 mm,
indicative of radiolaria. This color variety is dominant at
Neolithic chert mines, located at Carmine near Mattinata
in southeastern part of the peninsula (Di Lernia et al. 1995:
415-434), but they are also present in other parts of Garga-
no, which we know from our own field investigations.

Cherts from detritic limestones

Two artifacts (1% of the assemblage by weight) are ma-
de of chert that stands out by its grainy texture. Both are
pale yellowish brown, and their coarse and porous surfaces
have a porcelain luster. Angular and sub-angular lithocla-
sts (size less than 1 mm), rare planktonic foraminifera and
radiolaria, as well as diverse bioclasts are visible under the
microscope. The matrix is porous, while lithoclasts have a
grain-supported fabric with completely silicified grains that
are barely noticeable. One of the artifacts exhibits a gently
curving, mechanically worn cortex. Its texture and color
differ only slightly from the core part of the nodule. Mecha-
nical wear and coarse impact fractures indicate that the raw
material was collected from a torrent bed.

These characteristics are typical of cherts that develo-
ped in detritic limestones of calcarenite and calcrudite type
with outcrops in northeastern Gargano region. They appe-
ar in several formations: in a band of Paleogene (Eocene)
limestones with numulites that stretches from Peschici to
Vieste, as well as at Monte S. Angelo, in lower Cretaceous
bioclastic limestones near Mattinata, in upper Jurassic-
lower Cretaceous limestones near Monte lacotenente, and
in upper Jurassic-lower Cretaceous limestones of Rodi Gar-
ganico formation (Martinis 1965; Martinis, Pavan 1967: 17,
20, 24; Di Lernia et al. 1995: 414; Selli 1970; Cremonini et al.
1971: 18). Our own unpublished work indicated that all of
the described Gargano cherts appear in a number of other
archaeological contexts in Dalmatia (Perho¢, Altherr 20117).

Sources of raw materials for Nakovana chert artifacts

In this paper, we shall discuss only briefly why the raw
materials for the artifacts from Nakovana almost certainly
are not of an eastern Adriatic origin, and quite certainly do
not come from Dalmatia. Particular examples and specifics
of the application of geoarchaeological methods will be pu-
blished elsewhere.

Visual inspection of the lithic finds from Spila, aided by
a 20-power loupe, suggested that the raw material is re-
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Makroskopskim pregledom liti¢kih nalaza iz nakovanske
Spile, uz koristenje lupe s dvadeseterostrukim uvecanjem,
utvrdena je znakovita jednolikost sirovine s obzirom na bo-
ju, strukturu, gradu i transparentnost, sjaj i tehnicku kvali-
tetu, Sto upucuje na njezin jedinstven izvor. Na Peljescu i u
njegovoj okolici nisu poznati roznjaci koji bi odgovarali toj
sirovini.

Na podrucju Dalmacije i dalmatinskog zaleda pojavljuju
se eocenski te rjede gornjokredni roznjaci. Medutim, gor-
njokredni roZnjaci na Korculi kod Vele Luke ili na Vilaji u za-
ledu Trogira s izdancima dobre i odli¢ne tehnicke kvalitete,
kao i slabiji roZnjaciiz Dola na Bracu, razlikuju se makroskop-
ski i mikrofacijalno od svih roznjaka nakovanskih izradevina.
U priobalnom eocenskom pojasu Dalmacije (Geoloska kar-
ta Republike Hrvatske 2009; Veli¢, Vlahovi¢ 2009) brojni su
izdanci roznjaka s foraminiferama koji su ¢esto zastupljeni
u litickim inventarima prapovijesnih nalaziSta unutar regije.
Njih je lako identificirati, mikrofacijalno i makroskopski raz-
graniciti donjoeocenske od gornjoeocenskih te razlikovati
od garganskih eocenskih roznjaka (Sosi¢ Klindzi¢ et al. 2015,
u tisku; Vukosavljevi¢ et al. 2014). Roznjaci tih dalmatinskih
tipova nisu zastupljeni u nakovanskoj litici.

Usporedbom makroskopskih i mikrofacijalnih znacajki
nakovanskih izradevina s brojnim regionalnim i transregio-
nalnim geoloskim uzorcima utvrdili smo da roznjaci nako-
vanskih izradevina nemaju ni makroskopskih ni mikrofaci-
jalnih sli¢nosti s roznjacima iz lokalnih ili uzih regionalnih
izvora. Nakovanski roznjaci najvjerojatnije potjecu iz broj-
nih, Siroko rasprostranjenih autohtonih i alohtonih izdanaka
karbonatnih stijena vise formacija uglavnhom kredne staro-
sti koje leze na sjevernom i sjeveroisto¢nom dijelu poluoto-
ka Gargana.

Izradevine iz Spile ni¢im ne upucuju da je sirovina za njih
kopana iz lezista in situ pa nema svrhe povezivati petrograf-
ske grupe nakovanskih roznjaka s autohtonim izdancima
roznjaka na Garganu, niti s brojnim neoliti¢ckim rudnicima
roznjaka koji su otkriveni na tom podrucju (Di Lernia et al.
1995: 415). Nijedna okorina izradevina nije bez znakova tro-
$enja, Sto znadi da sirovina potjece s alohtonih izdanaka
roznjaka koji su rasprostranjeni uz autohtone izdanke, lako
dostupni i obilati vrlo kvalitetnim roznjacima. To su kvartar-
ni aluviji (terase, vrtace, polja), naplavine recentnih buji¢nja-
ka. U naplavinama najvecih buji¢njaka Corretino, Roman-
dato i Machio na sjeveru poluotoka zabiljezili smo gotovo
sve tipove garganskih roznjaka. Te naplavine ¢ine uglavhom
slabo zaobljeni vapnenacki krs te fragmenti, ¢itave nodule i
lece roznjaka dimenzija od sitnih krhotina do blokova (sl. 8).
Sipari sastavljeni od vapnenackog kr3a i obilja roznjackog
Sljunka osobito su Cesti u dolinama, u zoni vapnenaca tipa
‘scaglia’ i ‘maiolica’ (Martinis, Pavan 1967: 27-28). Rijetke su
vrlo dobro zaobljene valutice silicijskih stijena s udarnim na-
puklinama na okorini.
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markably uniform with regard to its color, texture, fabric,
transparency, luster and technical quality, suggesting a sin-
gle source. In Peljeac and its neighborhood, there are no
known sources of chert that would correspond to this raw
material.

Eocene cherts and (less commonly) upper Cretaceous
cherts are present in Dalmatia and its hinterland. However,
the good and excellent technical quality upper Cretaceo-
us cherts from Vela Luka on the island of Kor¢ula, and from
Vilaja in the hinterland of Trogir, as well as the lower qua-
lity cherts from Dol on the island of Bra¢, differ macrosco-
pically and microfacially from all of the cherts of Nakova-
na artifacts. Outcrops of cherts with foraminifera that are
common in the Dalmatian coastal Eocene belt (Geoloska
karta Republike Hrvatske 2009; Veli¢, Vlahovi¢ 2009) are of-
ten represented in the lithic assemblages from prehistoric
sites within the region. They are easily identified, microfa-
cially and macroscopically recognized as either lower or
upper Eocene, and differentiated from Eocene cherts of
Gargano (50si¢ Klindzi¢ et al. 2015 in print; Vukosavljevi¢ et
al. 2014). These Dalmatian chert types are absent from the
Nakovana lithics assemblage.

Through comparison of macroscopic and microfacial
characteristics of Nakovana artifacts with numerous regi-
onal and transregional geological samples, we established
that the cherts of Nakovana artifacts are unlike any of the
cherts from local or neighboring regional sources. Most li-
kely, Nakovana cherts originate from numerous and exten-
sive, autochthonous or alochthonous, outcrops of limesto-
ne rocks, mostly of Cretaceous age, located in northern and
northeastern parts of Gargano Peninsula.

There is no indication that the raw material for the arti-
facts from Spila was quarried in situ. One should not, there-
fore, attempt to correlate the petrographic groups of Nako-
vana cherts with autochthonous chert outcrops in Gargano,
or with numerous Neolithic chert mines that have been dis-
covered in that area (Di Lernia et al. 1995: 415). All cortical
surfaces preserved on artifacts show evidence of mecha-
nical wear. This suggests that the raw material came from
allochthonous chert outcrops, which are widely distributed
next to autochthonous ones, easily available, and abound
in very high quality cherts. Those are Quaternary alluvi-
ums (terraces, sinkholes and poljes), deposited by recent
torrents. We recorded almost all types of Gargano cherts in
deposits of the largest torrents (Corretino, Romandato and
Machio) in the northern part of the peninsula. Those depo-
sits consist primarily of weakly rounded calcareous angular
rocks, as well as fragments, complete nodules and lenses
of chert, ranging in size from small debris to blocks (Fig. 8).
Scree slopes consisting of calcareous rocks and abundant
chert gravel are especially common in dolinas, in the zone
of ‘scaglia’ and ‘maiolica’ type limestones (Martinis, Pavan
1967: 27-28). Well-rounded pebbles of silica rocks with im-
pact fractures marking their cortex are rare.
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SI.8  Buji¢njak Romandato na Garganu, roznjaci u nanosu suhog korita, nodule crnog roznjaka u bo¢noj stijeni kanjona, umetak: detalj
Fig.8 Romandato torrent in Gargano, cherts deposited in the dry bed, black chert nodules in the lateral rock face of the canyon, inset: detail

Izradevine posebne petrografije

Tek nekoliko nalaza svojom petrografijom i provenijen-
cijom odudaraju od inace vrlo ujednacene slike nakovanske
litike. To su izradevine od opsidijana, radiolarita i roznjaka s
numulitima. Tri izradevine napravljene su od sjajnoga, ¢ada-
vocrnog, svjetlopropusnog opsidijana. Elementarna analiza
koju je proveo Robert Tykot (University of South Florida) po-
kazala je da opsidijan potjece iz podru¢ja klanca Gabellotto
na otoku Lipari (osobno priopéenje, Tykot 2009).

Samo jedan odbojak izraden je od radiolarita tamne cr-
venosmede boje i odli¢ne tehnicke kvalitete. Izrazito prigu-
$en vostani sjaj i potpuna svjetlonepropusnost vjerojatno
su posljedica termicke promjene. Mali ostatak hrapave oko-
rine vjerojatno je povrsina sloja ili pukotine s uobicajenim
znakovima trosenja. Na mikroskopskom izbrusku, u krip-
tokristalnom kvarcnom matriksu vidljivi su fosili radiolarija
prosje¢nog promjera 0,2 mm ispunjeni vlaknastim kalcedo-
nom sferulitne grade. Fosili radiolarija imaju zrnsku potporu
i pakirani su vrlo gusto, $to upucuje na radiolarit, a ne na
zamjenski roZznjak s radiolarijama. PeljeScu najblizZi izvor cr-
venosmedeg radiolarita jesu nanosi sljunka rijeke Neretve
(Perhog, Altherr 2011: 8). Osim ovoga alohtonog izdanka, u
obzir dolaze brojni autohtoni izdanci radiolarita u melan-
zu ofiolitne zone Banije ili Bosne i Hercegovine (Hrvatovic¢

Artifacts of special petrography

By their petrography and provenience, only a few finds
stand out against the otherwise remarkably uniform con-
tents of the lithic assemblage from Spila. Among them are
artifacts from obsidian, radiolarite and chert with numuli-
tes. Three artifacts are made of glossy and semi-translucent
black obsidian. Elemental analysis of this raw material, carri-
ed out at the University of South Florida by Robert Tykot,
determined as its source the Gabellotto Gorge area of the
island of Lipari (Tykot, pers. comm. 2009).

A single flake is made of dark reddish brown radiolari-
te, of excellent technical quality. Very modest waxy luster
and complete opacity probably are consequences of ther-
mal alteration. A small remnant of rough cortex probably
represents the surface of a layer or a crack, marked by the
usual evidence of wear. In thin section, radiolaria fossils
(average diameter 0.2 mm) filled with fibrous chalcedony
of spherulite fabric are visible in cryptocrystalline quartz
matrix. Radiolaria fossils have a grain-supported fabric and
are very tightly packed, which is indicative of radiolarite,
rather than replacement chert. Sources of reddish brown
radiolarite closest to Peljesac are gravel deposits of Neretva
River (Perho¢, Atherr 2011: 8). Aside from this allochthonous
outcrop, one may consider numerous autochthonous radi-
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Izvoriste, skupina sirovinskog materijala
Source, raw material group

Faza 1
Phase 1

Faza 2
Phase 2

Faza 3
Phase 3

Faza 4
Phase 4

Faza 5
Phase 5

Faza 6
Phase 6

Faza 7
Phase 7

Gargano, zamjenski roznjak, smedi varijetet

14,9

56,8

113,4

161,5

47,9

9,7

99,8

Gargano, replacement chert, brown variety

Gargano, zamjenski roznjak, sivi varijetet

. 2,0
Gargano, replacement chert, grey variety

28,6 165,0 92,7 373 11,0

Gargano, zamjenski roznjak, crvenkastosmedi varijetet
Gargano, replacement chert, reddish brown variety

1,2

Gargano, roznjak iz detriti¢cnog vapnenca
Gargano, chert from detritic limestone

0,7 9,5

Vjerojatno Gargano, roznjak, patiniran
Probably Gargano, chert, patinated

2,8 35 6,5

Neretva, radiolarit
Neretva, radiolarite

37

Peljesac, roznjak s numulitima

11
Peljesac, chert with numulites

Termicki izmijenjeni roznjaci
Thermally altered cherts

10,9

14,9 43,3 21,8 6,8 1,9

Petrografski neodredivi roznjaci
Petrographically indeterminate cherts

0,7 5,6 12,1 3,2

Lipari, opsidijan
Lipari, obsidian

3,2

Ukupno / Total

28,9

101,0 332,3 303,6 98,7 9,7 122,9

Tab.5 Spila, sektor 1, tipovi sirovinskih materijala po fazama (tezina u gramima)

Tab.5 Spila, Sector 1, raw material groups by phase (weight in grams)

2006: 76; Pamic¢ 2000: 70; Perho¢, Altherr 2011), a od aloh-
tonih bosanske rijeke savskog sliva i Crnogorsko primorje
(Gori¢an 1994).

Jedan mali svjetlopropusni odbojak zutosmede boje
izraden je od roZnjaka s numulitima. Takvi se roznjacijavljaju
relativno ¢esto u donjoeocenskim foraminiferskim vapnen-
cima u isto¢nom jadranskom obalnom i priobalnom pojasu.
Roznjaci s numulitima pojavljuju se u donjoeocenskim alve-
olinsko-numulitnim vapnencima na samom PeljeScu u po-
dru¢ju juzno od navlake visokoga krsa (Raic et al. 1980; Raic,
Papes 1982: 23). lako smo nalaz petrografski mogli odrediti
tek mikroskopiranjem nabruska, mala je moguc¢nost da je
medu ostalim izradevinama sli¢nih makroskopskih svojsta-
va jo$ roznjaka s numulitima.

Zaklju¢no, materijalna skupina koju ¢ine zamjenski ro-
Znjaci s radiolarijama, spikulama spongija i planktonskim
foraminiferama, podrijetlom s podru¢ja Gargana, izrazi-
to prevladava u svim fazama Spile (tab. 5). To upucuje na
kontinuiranu videtisu¢ljetnu nabavu sirovine iz istih izvora
sa suprotne strane Jadrana. Iz istoga geografskog podru¢ja
vjerojatno potjecu i rijetke izradevine od roznjaka iz detri-
ti¢nih vapnenaca. Jedine su iznimke jedna izradevina od
radiolarita iz Spile i po jedan nalaz izraden od donjoeocen-
skog roznjaka iz Spile i Grada (v. u nastavku). Posvemasnja
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olarite outcrops in the mélange of the ophiolithic zone of
Banija and Bosnia-Hercegovina (Hrvatovi¢ 2006: 76; Pamic
2000: 70; Perho¢, Altherr 2011), or the allochthonous sour-
ces along the Bosnian rivers that drain into Sava, as well as
the Montenegrine littoral (Gorican 1994).

A single translucent flake is made of yellowish brown
chert with numulites. Such cherts are fairly common in
lower Eocene foraminiferal limestones of the eastern Adria-
tic coastal zone and its hinterland. Limestones with numuli-
tes appear in lower Eocene alveoline-numulitic limestones
in Peljesac, in the area to the south of the high karst over-
thrust (Raic¢ et al. 1980; Rai¢, Papes 1982: 23). While this piece
could be determined petrographically only by microscopy
of polished section, it is unlikely that there are other arti-
facts made of chert with numulites among macroscopically
similar pieces.

In conclusion, the material group constituted of replace-
ment cherts with radiolaria, spiculae of spongia and plan-
ktonic foraminifera, originating from the area of Gargano,
dominates overwhelmingly in all phases of Spila (Tab. 5).
This suggests several millennia of continuity in raw material
acquisition from the same sources located on the opposite
shore of the Adriatic Sea. Rare artifacts made of cherts from
detritic limestones probably originate from the same geo-
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nezastupljenost roznjaka iz blizih i lakse dostupnih izvora
otvara arheoloska pitanja daleko Sireg znacaja nego sto je
sama nabava sirovine za potrebe liticke proizvodnje.

GLAVNE TEHNOLOSKE KATEGORIJE ROZNJACKIH
IZRADEVINA

Izradevine od lomljenog roznjaka® klasificirali smo su u
Cetiri glavne tehnoloske kategorije: jezgre, oruda (sve izra-
devine s retusem),* lomljevinu (svi neretusirani odbojci i sje-
¢iva) te krsje (krhotine i odbojcici). Lomljevina ¢ini skoro po-
lovicu od 562 izradevine napravljene od roznjaka. Kr3je cCini

graphic area. Sole exceptions are a single artifact made of
radiolarite from Spila, and two artifacts made of lower Eoce-
ne chert, one from Spila and another from Grad (see below).
Total absence of chert from local and more easily accessible
sources opens much wider archaeological questions than
those focused merely on acquisition of raw materials for the
needs of lithic production.

MAIN TECHNOLOGICAL CATEGORIES OF CHERT ARTI-
FACTS

All lithic artifacts® were classified into four main tech-

Faza Lomljevina Oruda Jezgre Krije Ukupno
Phase Debitage Tools Cores Debris Total
1 10 1 1 2 14
2 21 16 3 10 50
3 122 32 10 71 235
4 76 41 14 46 177
5 23 10 13 51
6 1 3 0 4
7 18 9 2 31
Ukupno / Total 271 112 35 144 562

Tab. 6 Spila, sektor 1, razdioba skupa roznjackih nalaza prema tehnoloskim kategorijama i fazama
Tab. 6 Spila, Sector 1, chert assemblage breakdown by technological category and phase

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Spila Spila Grad Nakovana
sektor 1 sektor 3 sonda pregled
Sector 1 Sector 3 Testtrench  Survey
Lomljevina Oruda Jezgre Krije
Debitage Tools Cores Debris

SI.9  Ucestalost glavnih tehnoloskih kategorija u Spili (sektori 1
i3), na Gradu i medu nalazima iz terenskog pregleda nako-
vanske visoravni

Fig. 9 Frequencies of main technological categories at Spila (Sectors
1 and 3), Grad, and among finds from Nakovana Plateau sur-
vey

3 U ovom radu koristimo strukovno nazivlje preporuc¢eno u terminoloskoj
bazi hrvatskoga strukovnog nazivlja (http:/struna.ihjj.hr/) uz rijetke
iznimke koje obrazlazemo dodatnim biljeskama.

4 Umjesto opéenitog izraza ‘obrada’ koristimo precizniji izraz ‘retus’
jer izradevine od lomljenog kamena mogu osim retusem biti obradene
termicki te bruSenjem i glacanjem.
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|
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|
|
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Lomljevina Oruda Jezgre Krije
Debitage Tools Cores Debris

SI.10 Spila, sektor 1, u¢estalost glavnih tehnoloskih kategorija po
fazama

Fig. 10 Spila, Sector 1, frequency of main technological categories by
phase

nological categories: cores, tools (all retouched artifacts)?,
debitage (all unretouched flakes and blades) and debris
(chunks and chips). Almost half of the 562 artifacts made of
chert are debitage. Just over a quarter is debris, formal tools
make up one fifth, and the remaining 6% are cores and core

3 In the Croatian version of this paper we follow the recommendations of
the database of Croatian Special Field Terminology (http://struna.ihjj.hr/)
with rare exceptions, which are discused in addditional footnotes.

4 Instead of the general Croatian term obrada we prefer the more specific
term retus since flaked stone artifacts, aside from retouch, may be modi-
fied by heat treatment, grinding and polishing.
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nesto vise od Cetvrtine, oruda oko petinu te jezgre i ulomci
jezgara preostalih 6% (tab. 6, sl. 9).

Ukupni skup nalaza podijeljen je u sedam podskupova
koji odgovaraju gore definiranim fazama nalazista. Raspo-
lozivi uzorci za faze 3 i 4 prilicno su veliki, uzorci za faze 2,
517 su znatno manji no jo$ uvijek primjereni, dok su uzorci
zafaze 1i6 premali da bi bili pouzdani. Odnos izmedu cetiri
glavne teholoske kategorije ne mijenja se bitno od faze 2 do
faze 5, odnosno od zavrsnog ranog neolitika do bakrenog
doba (sl. 10). Odstupanja u fazama 1 i 6 vjerojatno su poslje-
dica malih uzoraka, dok faza 7 sadrzi mjesavinu izradevina
iz razli¢itih razdoblja.

Lomljevina

Svi komadi s prepoznatljivom dorsalnom i ventralnom
stranom, bez retusa te duzi ili $iri od 15 mm klasificirani su

fragments (Tab. 6, Fig. 9).

The total assemblage was divided into seven sub-
assemblages, in correspondence to the seven chronologi-
cal phases defined above. The available samples for phases
3 and 4 are quite large; those for phases 2, 5 and 7 are much
smaller but still may be adequate, while samples for phases
1 and 6 are too small to be reliable. Ratios between the four
main technological categories of artifacts remain relatively
stable from Phase 2 to Phase 5, that is, from the later Early
Neolithic to Copper Age (Fig. 10). Aberrations in phases 1
and 6 probably are consequences of very small samples,
while Phase 7 contains a mix of artifacts of different ages.

Debitage
All pieces with recognizable dorsal and ventral surface,

unmodified by retouch, and longer or wider than 15 mm,
were classified as debitage. All pieces of debitage with

Pr|%rr1ét|cna Nepravilna sjeciva Odbojci Neodredivo Ukupno
Faza / Phase sjeciva .
. ) Irregular blades Flakes Indeterminate Total
Prismatic blades
1 3 6 0 10
2 6 2 13 0 21
3 28 18 71 4 121
4 19 8 49 0 76
5 5 4 15 0 24
6 1 0 0 1
7 5 1 12 0 18
Ukupno / Total 66 35 166 4 271
Tab.7 Spila, sektor 1, razdioba lomljevine po fazama
Tab. 7 Spila, Sector 1, debitage assemblage breakdown by phase S—
kao lomljevina. Svi komadi lomjevine kojima je odnos duZzi- 90%
ne i sirine maniji od 2 klasificirani su kao odbojci. Komadi kod 80%-
kojih je taj odnos jednak ili veci od 2, kao i svi prepoznatljivi
ulomci takvih komada, klasificirani su kao prizmolika sjeciva e
(ako su im boc¢ni rubovi i dorsalni grebeni priblizno uspo- 60%
redni) ili kao nepravilna sjeciva (ako im boc¢ni rubovii dorsal- 50%-
ni grebeni nisu priblizno usporedni). Odnos izmedu sjeciva i
odbojaka za ukupni skup nalazaiznosi oko 2 : 3 (tab. 7, sl. 11). e
30%
Sve klase lomljevine prisutne su kroz Citav stratigrafski 20%
slijed s relativno ujedna¢enom ucestalo$¢u (ako zanemari-
mo vrlo mali uzorak faze 6). Odbojci ¢ine oko 60%, prizmoli- R
ka sjeciva oko 25-30% te nepravilna sjeciva oko 10-15% (sl. 0% -
12, lijevo). Ako medutim uklju¢imo i prvobitne oblike oruda Spila Spila Grad  Nakovana
, . . . sektor 1 sektor 3 sonda pregled
(sl. 12, desno), pokazat e se rastuci trend ucestalosti priz- Sector 1 Sector3 Testtrench  Survey
molikih sjeciva. Njihova zastupljenost raste od nesto preko l:] Nepravilna sje¢iva Odbojci
20% u fazi 2 na preko 30% u fazi 4 i kasnijim fazama, dok za- Irregular blades Flakes
stupljenost odbojaka opada od gotovo 70% u fazi 2 na oko Prizmatiéna sjetiva Neodredivo
50% u fazi 4 i kasnijim fazama. Jednostavnije re¢eno, iako su Prismatic blades Indeterminate

prizmolika sjeciva prisutna od samog pocetka neolitika, ona
postaju sve Cesca, i sve ¢esce se modificiraju u oruda kako
neolitik odmice.
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SI. 11 Ucestalost pojedinih klasa lomljevine u Spili (sektori 1 3),
na Gradu i medu nalazima iz terenskog pregleda nakovan-
ske visoravni

Fig. 11 Frequencies of debitage classes at Spila (Sectors 1 and 3),

Grad, and among finds from Nakovana Plateau survey
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SAMO LOMLIJEVINA
DEBITAGE ONLY

Faza /Phase
i

0 20 40 60 80 100%
Prizmatigna sjetiva

Prismatic blades Irregular blades

Nepravilna sjeciva

LOMLIEVINA | PRVOBITNI OBLICI
DEBITAGE AND TOOL BLANKS
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Necdredivo Odbojci
Indeterminate Flakes

SI.12 Spila, sektor 1, ucestalost pojedinih klasa lomljevine po fazama, lijevo: samo lomljevina, desno: lomljevina i prvobitni oblici oruda
Fig. 12 Spila, Sector 1, frequency of debitage classes by phase, left: debitage only, right: including tool blanks

Odbojci

Odbojci su razmjerno mali (tab. 8). Cjeloviti primjerci ni-
kad na dosezu duzinu ni Sirinu od 50 mm. Prosjecan odbo-
jak bio bi dug nesto vise od 22 mm, tek nesto malo manje
sirok, debeo 4 mm i tezak malo vise od 2 grama. Odbojci su

length-to-width ratio smaller than 2 were classified as fla-
kes. Pieces with length-to-width ratio equal or greater than
2, as well as recognizable fragments of such pieces, were
classified either as prismatic blades (if their lateral edges
and dorsal ridges were sub-parallel), or as irregular blades
(if their lateral edges and dorsal ridges were not sub-pa-

Duzina Sirina Debljina TeZina " **::tljjt;::a
Length Width Thickness Weight N v .
(mm) (mm) (mm) @ Shape If(elatlve
thickness
ODBOJCI / FLAKES

n 96 96 96 96 96 96

Minimum / Minimum 7,6 9,6 11 0,2 0,41 0,06
Maksimum / Maximum 47,6 41,9 11,7 10,4 1,97 0,75
Prosjek / Average 22,17 20,61 3,98 2,12 117 0,20
SD 7,43 747 1,96 2,08 0,45 0,09

NEPRAVILNA SJECIVA / IRREGULAR BLADES

n 19 35 35 19 19 35

Minimum / Minimum 15,5 4,6 09 0,1 2,08 0,09
Maksimum / Maximum 58,4 25,1 9,3 13,2 4,22 0,92
Prosjek / Average 25,59 11,54 3,26 1,39 2,68 0,31
SD 11,52 5,27 2,12 2,98 0,69 0,19

PRIZMATICNA SJECIVA / PRISMATIC BLADES

n 5 65 65 5 5 65

Minimum / Minimum 29,8 7,2 1,4 0,8 2,46 0,1
Maksimum / Maximum 46,9 21,9 8,0 3,5 3,19 0,44
Prosjek / Average 37,31 13,58 3,52 2,28 2,83 0,26
SD 7,05 3,27 1,28 1,16 0,28 0,07

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina
*Shape = length / width; ** Relative thickness = thickness / width

Tab. 8 Spila, sektor 1, deskriptivne statisti¢ke vrijednosti za lomljevinu

Tab. 8 Spila, Sector 1, descriptive statistics for debitage
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vrlo razlicitih oblika (pri ¢emu oblik definiramo kao odnos
duzine prema $irini), od kratkih odbojaka kod kojih je Sirina
dvostruko veca od duzine, do onih koji tek Sto ne pripadaju
kategoriji sjeciva.

Zabiljezili smo raznovrsne plohke: glatke, zdrobljene,
dvoplo3ne, viseplo$ne i tockaste. Cini se da je priprema
plohka u vedini slu¢ajeva bila minimalna (primjerice, pri-
prema brusenjem vrlo je rijetka). Bulbus je obi¢no velik i
jasno izrazen ili difuzan, mali bulbusi su slabije zastupljeni,
a usnati plohak rijedak (4,4%). Sve to pokazuje da je vecina
odbojaka proizvod razmjerno jednostavne tehnike lomlje-
nja provedene tvrdim ceki¢em i slobodnom rukom. Nema
naznaka dijakronijske promjene prosjecne velicine ili bilo
kojeg drugog opisanog obiljezja odbojka.

Nepravilna sjeciva

Sirinu i debljinu nepravilnih sje¢iva mjerili smo na uzor-
ku koji je obuhvatio sve cjelovite primjerke i mjerljive ulom-
ke, dok smo za duzinu i tezinu uzeli u obzir samo cjelovite
primjerke (tab. 8). Prosje¢no nepravilno sjecivo bilo bi Siroko
oko 11,5 mm i debelo oko 3 mm. Vjerojatnije je da kratka, a
ne duga sjeciva ostanu cijela, zbog ¢ega prosje¢nu duzinu,
teZinu i oblik nepravilnih sje¢iva ne smatramo realnima. Va-
rijabilnost debljine i relativne debljine (definirane kao od-
nos debljine i Sirine) veca je nego kod odbojaka.

Presjek nepravilnog sjeciva obi¢no je trokutasti, trape-
zasti je manje uobicajen, dok je visekutni presjek rijedak
(manje od 5%). Plohak je obi¢no malen i gladak (tockast) ili
zdrobljen, a priprema plohka rijetka (iako je bruseni plohak
nesto ucestaliji nego kod odbojaka). Razlicite vrste bulbusa
pojavljuju se s podjednakom ucestalos$cu, a usnati je plohak
rijedak (5%). Cini se da je ve¢ina nepravilnih sje¢iva proizvod
sli¢cne tehnike lomljenja kao i odbojci, provedene tvrdim ce-
kicem i slobodnom rukom. Ni ovdje nema naznaka dijakro-
nijske promjene.

Prizmolika sjeciva

Kao i kod nepravilnih sjeciva, Sirinu i debljinu mjerili smo
na uzorku koji je obuhvatio sve cjelovite primjerke i mjerlji-
ve ulomke (tab. 8), dok smo za duzinu i teZinu uzeli u obzir
samo cjelovite primjerke. Prosje¢no prizmoliko sjecivo bilo
bi siroko oko 13,5 mm i debelo oko 3,5 mm, tek nesto malo
Sire i deblje od prosje¢noga nepravilnog sjeciva. Zbog vec
spomenutih razloga, prosje¢nu duzinu, tezinu i oblik priz-
molikih sje¢iva ne smatramo realnima. Prizmolika sjeciva
vi$e su standardizirana u usporedbi s odbojcima i nepra-
vilnim sjecivima. Njihova $irina, debljina i relativna debljina
manje je varijabilna.

Poprecni presjek prizmolikog sjeciva obicno je trape-
zast, dok je trokutast presjek manje uobicajen, a visekutan
presjek iznimno rijedak (manje od 3%). Plohak je pretezno
gladak, ¢esto vrlo malen (tockast). Bruseni plohak je rijedak,
kao i zdrobljeni plohak. Bulbus je ve¢inom malen ali izra-
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rallel). The overall blades to flakes ratio is about 2 : 3 (Tab.
7, Fig. 11).

All classes of debitage are present throughout the sequ-
ence, and their frequencies remain relatively stable (disre-
garding the very small sample for phase 6). Flakes make up
around 60%, prismatic blades 25-30%, and irregular blades
10-15% (Fig. 12, left). However, when tool banks are inclu-
ded (Fig. 12, right), a trend of increasing frequency beco-
mes evident for prismatic blades. Their frequency increases
from just over 20% in Phase 2 to over 30% in Phase 4 and
later phases, while frequency of flakes drops from almost
70% in Phase 2 to about 50% in Phase 4 and later phases.
Put simply, while prismatic blades are present from the very
beginning of Neolithic, they are becoming more common,
and are more often being modified into tools, as Neolithic
progresses.

Flakes

Flakes are quite small (Tab. 8). Complete specimens ne-
ver reach 50 mm in either length or width. An average flake
would be just over 22 mm long, only slightly longer than it
is wide, 4 mm thick, and weighing a little over 2 grams. Flake
shape (defined as length to width ratio) varies widely, from
short flakes that are only half as long as they are wide, to
those that are just short of falling into the blade category.

A variety of striking platforms was noted, including pla-
in, crushed, dihedral, faceted, and punctiform. In most ca-
ses, platform preparation seems to have been minimal (for
instance, ground platforms are very rare). Bulbs of percussi-
on usually are large and prominent, or diffuse, while small
bulbs are less common, and lipping is rare (4.4%). This wo-
uld suggest that most of the flakes were products of a relati-
vely simple, free-hand, hard hammer percussion technique.
There is no indication that average flake size or any other of
the described characteristics changed over time.-

Irregular blades

Width and thickness of irregular blades were measured
on a sample that included all complete specimens and me-
asurable segments, while length and weight were recorded
only for complete pieces (Tab. 8). An average irregular bla-
de would have been around 11.5 mm wide and a little over
3 mm thick. Since short blades were more likely to survive
complete than the long ones, the average length, weight,
and shape are not considered realistic. Compared to flakes,
there is greater variability in both thickness and relative
thickness (defined as thickness to width ratio).

Cross section of irregular blades is usually triangular,
while trapezoidal section is less common, and polygonal
section is rare (less than 5%). Striking platforms are usually
very small and plain (punctiform), or crushed, and platform
preparation is rare (although, in comparison to flakes, gro-
und platforms are somewhat more common). Different kin-
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zen. Difuzni bulbus je slabije zastupljen, a ostale su vrste
bulbusa rijetke. Usnati se plohak pojavljuje nesto ¢es¢e, no
ne precesto (7,1%). U usporedbi s odbojcima i nepravilnim
sjecivima, uocene pravilnosti pokazuju da je za proizvodnju
prizmolikih sjeciva koriStena drugacija, profinjenija tehnika
lomljenja.

Slika 13 prikazuje prosjec¢ne vrijednosti i raspone od jed-
ne standardne devijacije za Sirinu, debljinu i relativnu deblji-
nu (odnos debljine i $irine) prizmolikih sjeciva po kronolos-
kim fazama. Nema jasnih dijakronijskih trendova, narocito
ako zanemarimo premale uzorke za faze 116 (n=2 za svaku
od spomenutih faza). Prema tome, ni dimenzije ni stupanj
standardiziriranosti nisu se mijenjali tijekom vremena. Na-
dalje, nema naznaka dijakronijske promjene u ucestalosti
razlicitih tipova plohaka, bulbusa, ni u relativnoj zastuplje-
nosti razlicitih oblika poprecnih presjeka. Ukratko, ¢ini se da
se tehnologija prizmolikih sje¢iva predstavljena nalazima
iz Spile nije mijenjala tijekom neolitika ni kasnijih razdoblja
prapovijesti.

ds of bulbs of percussion appear with almost equal frequ-
ency, and lipping is rare (5%). This would suggest that most
of the irregular blades were products of a similar free-hand,
hard hammer percussion technique as flakes. Likewise, the-
re is no indication of diachronic change.

Prismatic blades

As was the case with irreqular blades, width and
thickness of prismatic blades were measured on a sample
that included all complete specimens and measurable se-
gments (Tab. 8), while length and weight were recorded
only for complete pieces. An average prismatic blade would
have been around 13.5 mm wide and about 3.5 mm thick,
only slightly wider and thicker than the average irregu-
lar blade. For reasons already mentioned, average length,
weight, and shape of prismatic blades are not considered
realistic. Prismatic blades are more standardized compared
to both flakes and irregular blades: there is less variability in
their width, thickness and relative thickness.
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SI. 13 Spila, sektor 2, prosjeci i rasponi od jedne standardne devijacije za Sirinu, debljinu i relativnu debljinu (odnos debljine i Sirine) priz-

molikih sjeciva po fazama

Fig. 13 Spila, Sector 1, averages and 1 SD ranges for the width, thickness and relative thickness (thickness to width ratio) of prismatic blades by

phase
Procjena duZine cijelih sjeciva

Ako skup kamenih nalaza sadrzi mnogo usitnjenih izra-
devina, ograni¢avanje analize na razmjerno malobrojna
cjelovita sjeciva dovest ¢e do pogredne procjene prosjecne
duzine spomenute klase lomljevine jer je vjerojatnije da ¢e
kraca sjeciva ostati cijela, dok ¢e ona duza gotovo uvijek biti
razlomljena. U nasem slucaju, ovu pretpostavku podupiru
mnogi segmenti sjeciva koji su duzi od najduzih cjelovitih
primjeraka. Duzina najduzeg segmenta nepravilnog sjeci-
va je 88,4 mm (u usporedbi sa 58,4 mm za najduzi cjeloviti
primjerak), dok je najduzi segment prizmolikog sjeciva dug
87,3 mm (u usporedbi sa 46,9 mm za najduzi cjeloviti pri-
mjerak). Mozemo li bolje procijeniti prosje¢nu duzinu sjeci-
va na osnovi svih raspolozivih ulomaka?

Za pocetak, pretpostavimo da je nekoliko sjeciva razlici-
tih duljina razlomljeno na segmente. Bez obzira na ukupni
broj segmenata i njihove razli¢ite duzine, izvorni broj sjeciva
moze se lako odrediti tako da izbrojimo sve proksimalne ili
sve distalne segmente (ukljucujuci i cjelovite primjerke, ako

Cross section of prismatic blades is usually trapezoidal,
while triangular section is less common, and polygonal sec-
tion is exceptionally rare (less than 3%). Striking platforms
tend to be plain and often are very small (‘punctiform’), and
both ground and crushed platforms are rare. Most bulbs of
percussion are small but prominent, while diffuse bulbs are
less common, and all other varieties are rare. Lipping is sli-
ghtly more common, but still rare (7.1%). Compared to flakes
and irregular blades, these patterns reflect a different, more
sophisticated knapping technique that would have been
employed for production of prismatic blades.

Figure 13 shows average values and 1 SD ranges for the
width, thickness and relative thickness (thickness to width
ratio) of prismatic blades by chronological phase. Any appa-
rent temporal trends disappear if one ignores the excessi-
vely small samples for phases 1 and 6 (n=2 for each of those
phases), and phase 7 (mixed contexts near the surface). This
suggests that neither their dimensions, nor the degree of
standardization changed over time. Likewise, there is no
indication of diachronic change for either the frequency
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Nepravilna Prizmati¢na
sjeciva sjeciva
Irregular Prismatic
blades blades

SAMO LOMLIJEVINA / DEBITAGE ONLY

Ukupna duzina (mm)

952 1820
Total length (mm)

Ukupni broj segmenata

35 66
Total number of segments

Ukupni broj proksimalnih
krajeva
Total number of proximal
ends

20 21

Ukupni broj distalnih krajeva

33 20
Total number of distal ends

Procjena izvornog broja
sjeciva
Estimated original number
of blades
Procjena prosje¢ne duzine
sjeciva (mm)
Estimated average blade
length (mm)
LOMLJEVINA | PRVOBITNI OBLICI /
DEBITAGE AND TOOL BLANKS
Ukupna duzina (mm)
Total length (mm)

26,5 20,5

359 88,8

1128 3288

Ukupni broj segmenata

41 m
Total number of segments

Ukupni broj proksimalnih
krajeva
Total number of proximal
ends

21 30

Ukupni broj distalnih krajeva

35 31
Total number of distal ends

Procjena izvornog broja
sjeciva
Estimated original number
of blades
Procjena prosje¢ne duzine
sjeciva (mm)
Estimated average blade
length (mm)

28 30,5

40,3 107,8

Tab. 9 Spila, sektor 1, procjene prosjecnih duzina sjeciva, gore: sa-
mo neretusirana sjeciva, dolje: uklju¢ujudi prvobitne oblike
oruda

Tab. 9 Spila, Sector 1, estimated average blade lengths, top: debitage
only, bottom: including tool blanks

ih ima). Prosje¢nu duzinu sjeCiva mozemo zatim izracuna-
ti tako da zbrojimo duzine svih segmenata i tu vrijednost
podijelimo s ustanovljenim brojem sjeciva. Ako umjesto na
Citavoj populaciji segmenata isti postupak provedemo na
reprezentativnom uzorku, dobit ¢éemo razmjerno pouzda-
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of different striking platform types, or the frequency of
different kinds of bulbs of percussion, or the ratio between
different transversal sections shapes changed over time. In
short, it seems that prismatic blade technology represented
by finds from Spila did not change over the course of post-
Mesolithic prehistory.

Estimating complete blade length

When a lithic assemblage contains many highly fra-
gmented artifacts, restricting the analysis to relatively few
complete blades will lead to underestimating the average
length of this class of debitage. That happens because short
blades are more likely to survive complete than the long
ones. In our case, many blade segments that are longer
than the longest complete blades support this assumption:
length of the longest irregular blade segment is 88.4 mm
(compared to 58.4 mm for the longest complete specimen),
while length of the longest prismatic blade segment is 87.3
mm (compared to 46.9 mm for the longest complete speci-
men). Is there a way to estimate the average blade length
more realistically, based on the available fragments?

Let us begin by assuming that several blades of different
lengths have been broken into segments. Regardless of the
total number of segments and various segment lengths, we
can easily establish the original number of blades by coun-
ting all proximal or all distal fragments (including complete
blades, if any such remain). Next, we can calculate the avera-
ge blade length by adding up lengths of all segments, and
dividing their total length by the established original num-
ber of blades. If we carry out this procedure on a represen-
tative sample of segments rather than the total population,
we should come up with a reasonable estimate of average
blade length. The original number of blades represented by
the sample of segments is itself an estimate, which may be
calculated as the mean between the number of all proxi-
mal and all distal pieces. For this procedure to be useful in
practice, however, one must be sure that the sample repre-
sents a single population of blades. In other words, factors
that decide blade length, such as reduction technology and
raw material type, must be uniform throughout. A further
assumption is that none of the three classes of segments
(proximal, medial, and distal) has been removed selectively
from the site, or is underrepresented for some other reason.

Based on the proposed procedure, Tab. 9 lists the esti-
mated average lengths for irregular blades and prismatic
blades from Sector 1 of Spila, first for debitage only, and se-
cond including tool blanks. The ‘total number of segments’
includes all proximal, medial, and distal segments, as well as
all complete specimens.

The average length estimate for irregular blades is jud-
ged as unreliable. While raw material type is uniform throu-
ghout the sequence, and reduction technology seems not
to have changed over time, there is evidence that our sam-
ple of irregular blade segments is not representative. The
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nu procjenu prosje¢ne duljine sjeciva. U tom slucaju, izvorni
broj sjeciva procijenit ¢emo tako da uzmemo srednju vri-
jednost broja svih proksimalnih i svih distalnih segmenata
sjeciva. Postupak ce biti valjan ako smo sigurni da uzorak
predstavlja jedinstvenu populaciju sjeciva. Drugim rijecima,
¢imbenici koji utje¢u na duzinu sjeciva kao $to su tehnologi-
jalomljenja i vrsta sirovine, moraju biti jedinstveni. Dodatna
pretpostavka je da niti jedna od tri klase segmenata (proksi-
malni, medijalni i distalni) nije selektivno uklonjena s nalazi-
sta ili podzastupljena iz nekog drugog razloga.

Na osnovi predlozenog postupka, u tablici 9 donosimo
procjene prosjecnih duzina za nepravilna sjeciva i prizmoli-
ka sjeciva iz sektora 1 u Spili, najprije samo za neretusirana
sjeciva, a zatim uljucujudi i prvobitne oblike oruda. U ‘uku-
pni broj segmenata’ ukljuceni su svi proksimalni, medijalni i
distalni segmenti, kao i svi cjeloviti primjerci.

Smatramo da ova procjena nije pouzdana za nepravilna
sjeciva. lako je sirovina ujednacena kroz Citav stratigrafski
slijed, a redukcijska tehnologija po svemu sudedi ostaje ne-
promijenjena, postoje naznake da nas uzorak nepravilnih
sjeCiva nije reprezentativan. Velika razlika u broju proksi-
malnih i distalnih segmenata pokazuje da mnogi proksimal-
ni segmenti nisu ubrojeni u klasu nepravilnih sjeciva. Mo-
guce je da su pogresno klasificirani kao proksimalni ulomci
odbojaka. Povrh toga, nepoznat broj kratkih medijalnih ili
distalnih ulomaka takoder je mozda uvrsten medu ulomke
odbojaka. Unato¢ tomu, nema naznaka da bi prosje¢na du-
Zina nepravilnih sjeciva bila ve¢a od 50 mm, 5to je uobicaje-
na vrijednost za razgranicenje izmedu manjih i vecih sjeciva
(Tixier 1963). Mnoga su vjerojatno bila znatno kraca pa bi
pripadala kategoriji malih sjeciva.’®

Zarazliku od nepravilnih sjeciva, smatramo da je procje-
na prosje¢ne duzine prizmolikih sjeciva pouzdana. Uzorak
bi trebao biti reprezentativan, jer je ¢ak i vrlo kratki segment
prizmolikog sjeciva lako prepoznatljiv. Taj uzorak sadrzi go-
tovo jednak broj proksimalnih i distalnih ulomaka, $to po-
kazuje da ih je vrlo malo pogresno klasificirano. Sirovina je
ujednacena i nema naznaka promjene tehnologije izrade
prizmolikih sjeciva tijekom vremena obuhvaéenog skupom
nalaza.

Prema tome, prosje¢no prizmoliko sjecivo bilo je dugo
oko 90 mm. Ako ukljuc¢imo i prvobitne oblike oruda, proci-
jenjena duzina veca je za oko 20%. Ta vrijednost mozda je
precijenjena ako su neki od proksimalnih segmenata retu-

5 Premaizvornoj definiciji, podjela na veca i manja sjeciva temelji se isklju-
¢ivo na njihovim dimenzijama (Tixier 1963; 1974: 5-9). Za ona manja, u
vecini jezika koristi se jednostavno deminutiv (fr. lamelle, engl. bladelet,
$p. laminita, port. lamela, njem. Klingenlamelle), no u hrvatskom jeziku
‘sjecivee’ zvuci pomalo nezgrapno pa se ne koristi. Umjesto toga obi¢no
se koristi izraz ‘plocica’ (Karavani¢ 1993: 25) koji sugerira da je rije¢ o
ne¢em posve drugacijem od sjeciva. To ¢esto nije slucaj, naro¢ito u neo-
litickim skupovima nalaza gdje su prosje¢ne dimenzije (narocito, Sirina)
vrlo blizu vrijednosti Tixierova razgrani¢enja manjih i vecih sjeciva.
Stoga bi podjela neolitickih izduzenih komada lomljevine na sjeciva i
plocice bila posve arbitrarna i neopravdana. Da bismo naglasili njihovo
jedinstvo, umjesto izraza ‘plocica’ radije koristimo izraz ‘malo sje¢ivo’.

large difference between the number of proximal and dis-
tal segments suggests that quite a few proximal segments
may be missing from the ‘irregular blades’ class. They may
have been misclassified as proximal flake fragments. Likewi-
se, an unknown number of short medial or distal segments
may have been misclassified as flake fragments. Nothing
suggests, however, that the average irregular blade length
was greater than the Tixier’s (1963) commonly used 50 mm
cut-off length between blades and bladelets; many were
quite a bit shorter than that, which would put them into the
‘bladelet’ category.®

As opposed to irregular blades, the average length esti-
mate for prismatic blades is judged reliable. Our sample
should be representative, since even a very short prismatic
blade segment is readily recognizable. It contains virtually
equal number of proximal and distal segments, suggesting
that few, if any, were misclassified. Raw material type is uni-
form, and there is no evidence that prismatic blade reducti-
on technology changed over the time span represented by
the assemblage.

This would suggest that an average prismatic blade
was about 90 mm long. When tool blanks are included,
the estimated length increases about 20%. This may be a
slight overestimate, since a few of the proximal segments
may have been made unrecognizable by retouch. On the
other hand, proximal and distal retouch would have redu-
ced the length of a few segments, causing a slight undere-
stimate of the complete blade length. These uncertainties
notwithstanding, most of the prismatic blades would have
been longer than Tixier's 50 mm cut-off length. Further-
more, their average width (around 13.6 mm) is greater than
Tixier's 12 mm cut-off value, although about a quarter of all
prismatic blades were narrower than 12 mm.

Based on the proposed estimated average prismatic
blade length, we can estimate their average shape. Prisma-
tic blades were quite elongated, with an average length to
width ratio greater than 7 : 1. Their weight also can be rou-
ghly estimated. If the total length of all prismatic bade se-
gments is 1820 mm (or 3288 mm with tool blanks included),
and their total weight is 115.1 g (or 217.6 g with tool blanks
included), then an average prismatic blade, close to 100 mm
long, would have weighed about 6 grams.

5 According to the original definition, bladelets differ from blades only
by their dimensions (Tixier 1963; 1974: 5-9). Most languages simply
use diminutive form for the smaller variant (French lamelle, English
bladelet, Spanish laminita, Portuguese lamela, German klingenlamelle),
but in Croatian, sjecivce would sound somewhat awkward and is not
used. The term plocica is widely used instead (Karavani¢ 1993: 25), but
this suggests an artifact quite different from a blade (sjecivo). However,
that is often not the case, especially in Neolithic assemblages where
average dimensions (especially, width) often fall very cose to Tixier’s
limit between blades and bladelets. Therefore, splitting the Neolithic as-
semblage of elongated debtage into plocice and sjeciva would be arbitrary
and unjustified. In order to emphasize their unity, we refer to the smaller
specimens as mala sjeciva rather than plocice.
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Sirani do neprepoznatljivosti. S druge strane, proksimalnim
i distalnim retusem skraceni su neki od segmenata, zbog
Cega je procjena ukupne duljine sjeciva neznatno podcije-
njena. Bez obzira na spomenute nesigurnosti, vecina sjeci-
va bila je duza od Tixierove grani¢ne vrijednosti (50 mm).
Njihova prosjecna Sirina (oko 13,6 mm) veca je od Tixierove
grani¢ne vrijednosti od 12 mm, iako je oko Cetvrtine priz-
molikih sjeciva uze od te vrijednosti.

Na osnovi predlozene procjene prosjecne duzine priz-
molikih sjeciva moZemo procijeniti njihov prosjecni oblik.
Prizmolika sjeciva bila su prilicno izduzena, prosje¢nog
omijera duzine i Sirine oko 7 : 1. Moguce je grubo procijeniti
i njihovu tezinu. Ako ukupna duzina svih segmenata iznosi
1820 mm, a ukupna tezina 115,1 g (odnosno, ukljucujuci pr-
vobitne oblike oruda, 3288 mm i 217,6 g), tada je prosje¢no
prizmoliko sjecivo, dugo skoro 100 mm, teZilo oko 6 grama.

Oruda

Sve nedvojbeno retusirane izradevine klasificirane su
kao oruda. Izradevine s mikroretusem, nasumicnim (ispreki-
danim ili naizmjeni¢nim) retusem, kao i udupci napravljeni
jednim udarcem, klasificirane su kao lomljevina.

Svojom veli¢inom i oblikom oruda otprilike odgovaraju
velicini i obliku raspolozive lomljevine. Pri izracunu prosjec-
ne duZine, tezine i oblika (tab. 10) u obzir su uzeta samo ona
oruda kod kojih se sacuvala cjelovita duzina prvobitnog
oblika. Prosje¢ne dimenzije prvobitnih oblika oruda nesto

Tools

All clearly retouched pieces were classified as tools.
Pieces exhibiting only microretouch, haphazard (disconti-
nuous or alternating) retouch, or single blow notches were
classified s debitage.

Size and shape of tools roughly correspond to the si-
ze and shape of the available debitage. In Tab. 10, length,
weight and shape are listed only for those tools that have
preserved complete length of their blank. Average dimen-
sions of tool blanks are somewhat greater than average di-
mensions of the corresponding debitage (Tab. 8), reflecting
preference for larger flakes and blades.

Overall, almost equal number of tools was made on fla-
kes as were on blades (Fig. 14), but the ratio between these
two classes of blanks changed markedly over time (Fig. 15).
While blades and flakes were used as blanks throughout the
sequence (except maybe in Phase 1 and Phase 6, for which
sample sizes are inadequate), there is a clear temporal trend
in the ratio between these two classes of blanks. Only a sin-
gle tool is present in Phase 1, and it was made on a flake.
After that, frequency of tools on blades increases steadily
from Phase 2 until Phase 5, while frequency of tools on
flakes decreases. Finally, only two tools with recognizable
blanks are present in Phase 6, and they were both made on
blades. Frequency values for Phase 7 are about the average
for all underlying phases, which reflects its mixed character.
The observed trend corresponds to the diachronic trend

Duzina Sirina Debljina Tezina *Oblik *;Ree}ljjtilr\:ga
Length Width Thickness | Weight . o h
(mm) (mm) (mm) @ Shape Relative
thickness
ORUDA NA ODBOJCIMA / FLAKE TOOLS
n 14 48 48 14 14 48
Minimum / Minimum 15,3 73 2,3 0,7 0,71 0,14
Maksimum / Maximum 63,8 39,7 11,0 14,6 1,94 0,56
Prosjek / Average 27,93 21,59 5,46 3,73 1,29 0,26
SD 11,65 7,04 2,04 3,44 0,32 0,09
ORUDA NA SJECIVIMA / BLADE TOOLS
n 0 50 50 0 0 50
Minimum / Minimum 7,6 14 0,14
Maksimum / Maximum 28,9 7,5 0,46
Prosjek / Average 14,45 3,84 0,27
SD 3,59 1,20 0,07

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina
*Shape = length / width; ** Relative thickness = thickness / width

Tab. 10 Spila, sektor 1, deskriptivne statisticke vrijednosti za oruda

Tab. 10 Spila, Sector 1, descriptive statistics for tools

su vece od dimenzija odgovarajuce lomljevine (tab. 8), $to
upucuje na odabir vecih odbojaka i sjeiva za izradu oruda.

Na razini ukupnog skupa nalaza, gotovo jednak broj
oruda napravljen je na odbojcima i na sjecivima (sl. 14), no
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already noted for debitage (Fig. 12), but is far more prono-
unced. Clearly, preference for choosing blades over flakes as
tool blanks increased over time.

Retouched blades (n=35) represent the most common
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SI. 14 Ucestalost prvobitnih oblika u Spili (sektori 1i 3), na Gradu i
medu nalazima iz terenskog pregleda nakovanske visoravni

Fig. 14 Frequencies of tool blank classes at Spila (Sectors 1 and 3),
Grad, and from Nakovana Plateau survey

odnos izmedu ove dvije klase prvobitnih oblika s vreme-
nom se znatno mijenjao (sl. 15). lako su se i sjeciva i odbojci
koristili kroz ¢itav vremenski slijed kao prvobitni oblici za
oruda (osim mozda u fazama 1 i 6, za koje nemamo zadovo-
ljavajuce uzorke), odnos izmedu ove dvije klase prvobitnih
oblika pokazuje jasan dijakronijski trend. Iz faze 1 imamo sa-
mo jedno orude, napravljeno na odbojku. Ucestalost oruda
na sjecivima nakon toga postojano raste od faze 2 do faze 5,
dok ucestalost oruda na odbojcima opada. Napokon, iz faze
6 imamo samo dva oruda, oba napravljena na sjec¢ivima. U
fazi 7, ucestalosti su bliske srednjoj vrijednosti za sve stari-
je faze zajedno, Sto odrazava njezin mijesani karakter. Ovaj
se trend poklapa s ve¢ uocenim dijakronijskim trendom za
lomljevinu (sl. 12), ali je znatno izrazeniji. OcCito je da su se s
vremenom oruda sve vise izradivala na sjecivima, a sve ma-
nje na odbojcima.

Retusirana sjeciva (n=35) najbolje su zastupljena klasa
(tab. 11) koja ¢ini preko 30% svih oruda (sl. 16) te preko 50%
u pojedinim fazama (sl. 17). Rijec¢ je o segmentima prizma-
ti¢nih sjeciva (rijetko, segmentima nepravilnih sjeciva) razli-
¢itih duzina (od 12 mm do 88,4 mm) koja su retusirana duz
jednogili oba bo¢na ruba, a ponekad i duz distalnog i prok-
simalnog kraja. Unutar ove klase postoji znatna raznolikost,
no retusirana sjeciva u pravilu su pretanka, a retus prekratak
ili preplitak da bismo ih klasificirali kao strugala.

Dvobocno retusirana sjeciva (n=23) su segmenti sjeciva
duzine do 90 mm retusirani duz oba boc¢na ruba (T. 1: 19; T.

Faza /Phase
I~

|
|
|
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|
|
|

0 a 80 100%
D Nepravilna sjeCiva D Odbojci
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Prismatic blades

20 40 6
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Indeterminate

SI.15 Spila, sektor 1, ucestalost prvobitnih oblika po fazama
Fig. 15 Spila, Sector 1, frequency of tool blanks by phase

tool class (Tab. 11), constituting over 30% of all tools (Fig.
16) and reaching over 50% in some of the phases (Fig. 17).
These are prismatic blade segments (rarely, irregular blade
segments) of different lengths (from 12 mm to 88.4 mm),
retouched along one or both lateral edges, and sometimes
along distal and proximal ends. While this class embraces
considerable variability, retouched blades are usually too
thin, and their retouch is too short or too flat, to be classifi-
ed as scrapers.

Bilaterally retouched blades (n=23) are blade segments
up to 90 mm long with retouch along both lateral edges
(PI. 1: 19; PIL. 2: 10; PI. 3: 7-8; PI. 4: 5-6, 13). Often extending
along the entire length of the tool, retouch is almost always
normal,® usually short semiabrupt or (somewhat less often)
abrupt. Lateral edges often converge towards a retouched
distal end which is rounded or ogival, often asymmetrical,
sometimes shaped into a rough point (PI. 2: 15, 18-19; PI.
3: 6, 12-13; Pl. 4: 4, 7, 15). Elsewhere, | have used the term
‘pointed blades’ for similar pieces (Forenbaher 2006a: 106).
A couple of specimens have been retouched along their en-
tire circumference (PI. 2: 20-21).

Simple retouched blades (n=12) are fairly short se-
gments with retouch along one lateral edge (Pl. 2: 16-17; PI.
3:9; Pl. 4: 12). All are shorter than 50 mm, and many may be
fragments of longer, bilaterally retouched blades like those
described above. Retouch is always normal, usually short
semiabrupt. On two specimens, distal end has been parti-
ally rounded (PI. 2: 14).

Retouched blades are absent from Early Neolithic con-

6 We use the Croatian form of the common international terms normalni
retu$ and inverzni retus instead of izravna obrada and neizravna obrada,
since these can be easily confused with techniques of direct and indirect
percussion.
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i 0
Tip oruda / Faza 1 5 3 4 5 7 Ukupnon/%
Tool type / Phase Totaln/%
Retusirana sjeciva
3 23 5 2 35 31,3
Retouched blades
Svrdla
1 3 4 3,6
Drills
Dubil
ubria 3 1 4 36
Burins
Zarupci
. 1 6 7 6,3
Truncations
Oruda s hrptom
1 1 2 1,8
Backed elements
Polumjesecasti mikroliti
. o 1 2 1,8
Microlithic crescents
Obostrfano.retus.lranl Siljci 5 5 18
Bifacial points
Strugala 3 2 5 45
Scrapers
P .
erforatori 5 5 18
Perforators
Udupci
1 1 1 1 4 3,6
Notches
Iskrzani komadici
. 4 5 5 2 16 14,3
Scaled pieces
Retusirani odbojci 1 5 3 1 5 ] 13 16
Retouched flakes !
N . Sirani ul .
eodredivi retusirani u omci 4 6 4 1 1 16 143
Broken retouched pieces
k
Ukupno 1 6 | 32 | 4 10 9 112 100,0
Total

Tab. 11 Spila, sektor 1, razdioba oruda po fazama
Tab. 11 Spila, Sector 1, tools assemblage breakdown by phase

2:10; T. 3: 7-8; T. 4: 5-6, 13). Retus je skoro uvijek normalan,®
obi¢no polustrm i sitan, a tek ponekad strm. Bo¢ni rubovi
Cesto konvergiraju prema retusiranom distalnom kraju koji
je zaobljen ili oblika slomljenog luka, ¢esto asimetrican te
ponekad oblikovan kao grubi Siljak (T. 2: 15, 18-19; T. 3: 6,
12-13;T. 4: 4,7, 15). Za sli¢na oruda koristili smo u jednom ra-
nijem radu naziv ‘zasiljena sjeciva’ (Forenbaher 2006a: 106).
Dva primjerka retusirana su duz ¢itavoga svojeg opsega (T.
2:20-21).

Jednostavna retusirana sjeciva (n=12) prili¢cno su krat-
ki segmenti retusirani duz jednog od bo¢nih rubova (T. 2:
16-17; T. 3: 9; T. 4: 12). Svi su kra¢i od 50 mm, a mnogi od
njih su mozda ulomci duzih, dvoboéno retusiranih sjeciva
poput onih gore opisanih. Retus je uvijek normalan, obi¢no
polustrm i sitan. Distalni kraj na dva je primjerka djelomi¢no
zaobljen (T. 2: 14).

6 Koristimo uobi¢ajene medunarodne izraze ‘normalni retus’ i ‘inverzni
retu$’ umjesto izraza ‘izravna obrada’ i ‘neizravna obrada’ jer je potonje
lako pobrkati s tehnikama izravnog i neizravnog udaranja.
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Fig. 16 Spila, Sector 1, frequency of tool types
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SI.17 Spila, sektor 1, uestalost tipova oruda po fazama
Fig. 17 Spila, Sector 1, frequency of tool types by phase

U ranoneoliti¢ckim kontekstima nema retusiranih sjeciva,
osim ako u tu kategoriju ne ubrojimo neodredivi retusirani
ulomak iz faze 2 (T. 1: 10). Pojavljuju se u srednjem neolitiku,
a u kasnom neolitiku i kasnijim razdobljima predstavljaju
dominantni tip oruda (sl. 17).

Svrdla (n=4) su razmjerno rijetka te ¢ine samo 3,6% svih
oruda. Rije¢ je o segmentima prizmolikih sjeciva kojima je
distalni kraj oblikovan poput ostroga izduzenog Siljka, naj-
cesce strmim normalnim retusem (T. 1: 20). Vrh Siljka dodat-
no je izmijenjen s ventralne strane uklanjanjem vrlo sitnih
odbojaka ili (u jednom slucaju) plitkim inverznim retusem.
Dva svrdla (T. 2: 22-23) retusirana su pri proksimalnom kra-
ju, a par simetri¢no smjestenih udubaka na jednom od njih
upucuje na uglavljivanje u drzak. Jedan drugi primjerak (T.
2: 24) zavrsava ostrim Siljcima na oba kraja. Svrdla su prisut-
na samo u srednjoneoliti¢kim i kasnoneolitickim konteksti-
ma.

Dubila (n=4) su podjednako rijetka kao i svrdla. Sva su
napravljena na popre¢nom lomu prizmolikog sjeciva. Po-
javljuju se jednostavna i dvostruka dubila, s jednim ili oba
bocna ruba izmijenjena odlamanjem po jednog ivera, ili od-
lamanjem nekoliko uzastopnih ivera duz istog ruba (T. 2: 11;
T. 4: 8). U jednom su slucaju tragovi uklanjanja ivera izrazito
zakosSeni (T. 1: 21). Dubila su prikupljena samo iz srednjone-
olitickih i bakrenodobnih konteksta.

Zarupci (n=7) su nesto ucestaliji te ¢ine 6,3% svih oruda.
Ovoj klasi pripadaju cetiri kosa zarupka na sjecivima (T. 1:
22-25) i tri dvostruka zarupka na odbojcima (T. 1: 9, 26-27)
nalik geometrijskim mikrolitima (trapezima). Svi su malih di-
menzija, obi¢no duzine oko 25 mmi i Sirine oko 20 mm. Strmi
retus proteze se duz ¢itavoga distalnog ili duz oba poprecna
ruba. Smo jedan zarubak prikupljen je iz faze 2 (zavr3ni rani
neolitik), dok svi ostali potjecu iz srednjoneoliticke faze 3.

Oruda s hrptom (n=2) vrlo su rijetka te ¢ine samo 1,8%
svih oruda. Sjec¢ivo s dvobocnim hrptom (T. 1: 8) potjece
iz konteksta faze 2 (zavrsni rani neolitik). Distalni kraj Silja-

texts, unless one includes into this category a broken reto-
uched piece from Phase 2 (PI. 1: 10). They appear in Middle
Neolithic, and become the dominant tool type in Late Neo-
lithic and later phases (Fig. 17).

Drills (n=4) are relatively rare, constituting only 3.6% of
all tools. These are prismatic blade segments with the distal
end shaped as an elongated acute point, usually by normal
abrupt retouch (PI. 1: 20). The tip of the point is further mo-
dified by microremovals on ventral side, or (in one case) by
inverse flat retouch. Two examples (PI. 2: 22-23) also have
retouch near or at the proximal end, and one of these has a
pair of symmetrically placed notches, suggesting hafting. In
another specimen (PI. 2: 24), both distal and proximal ends
terminate in sharp points. Drills are present only in Middle
Neolithic and Late Neolithic contexts.

Burins (n=4) are just as rare as drills. All were made on
transversal breaks of prismatic blades. Simple and double
burins are present, with one or both of their lateral edges
modified by a single burin blow, or by several successive
blows along the same edge (PI. 2: 11; Pl. 4: 8). In one case,
scars produced by removal of burin spalls are sharply incli-
ned (Pl. 1: 21). Burins were recovered from Middle Neolithic
and Copper Age contexts only.

Truncations (n=7) are somewhat more common, con-
stituting 6.3% of all tools. Included in this class are four
oblique truncations on blades (PI. 1: 22-25), and three dou-
ble truncations on flakes (PI. 1: 9, 26-27) resembling geome-
tric microliths (trapezes). All of them are small, usually aro-
und 25 mm long and 20 mm wide. Backing retouch extends
along the entire width of their distal end (or both distal and
proximal ends). A single specimen was recovered from Pha-
se 2 (later Early Neolithic), while all other truncations come
from the Middle Neolithic Phase 3.

Backed elements (n=2) are very rare, constituting only

1.8% of all tools. A bilaterally backed blade (PI. 1: 8) was re-
covered from a Phase 2 (later Early Neolithic) context. Its
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to je oblikovan, dok je proksimalni kraj neznatno dotjeran
polustrmim inverznim retu$em. Mali odbojak s dvobo¢nim
hrptom (T. 2: 1) nalik gore opisanim dvostrukim zarupcima
na odbojcima, prikupljen je iz srednjoneolitickog konteksta.

Polumjesecasti mikroliti (h=2) su takoder vrlo rijetki. Ri-
jec je o vrlo malenim zarubljenim orudima, dugim oko 20 m
i laksim od jednog grama, oblika kruznog odsjecka (T. 4: 9,
14). U oba slucaja retus je strm i obostran, a prvobitni oblik
neodrediv. Polumjesecasti mikroliti prikupljeni su iz bakre-
nodobnih i bron¢anodobnih konteksta.

Obostrano retusirani 3iljci (n=2) jednako su rijetki kao i
polumjesecasti mikroliti. Oba su malena, duga oko 24 mm
i teSka oko jedan gram te pazljivo oblikovana obostranim
povrsinskim retusem. Prvobitni oblici nisu odredivi. Oba lica
razmjerno Sirokog Siljka s jezi¢cem i krilcima (T. 3: 10) prekri-
vena su retusem. Cini se da je jedno krilce bilo odlomljeno
i zatim ponovno zasiljeno. Drugi Siljak ima oblik kapljice, a
jedno od njegovih lica nije posve prekriveno retusem (T. 3:
19). Oba obostrano retusirana Siljka prikupljena su iz kasno-
neolitickih konteksta, tocnije, iz srednje i kasne kasnoneoli-
ticke podfaze (4b i 4c).

Perforatori (n=2) su takoder vrlo rijetki. Rijec je o slabo
definiranim svrsishodnim orudima. Jedan je napravljen na
kratkom i razmjerno debelom odbojku koji zavrsava odlo-
mljenim Siljkom izmedu dva gruba udupka (T. 3: 1). Drugi
je napravljen na segmentu prizmolikog sjeciva ciji jedan
kraj zavrsava ostrim Siljkom izmedu dva udupka od kojih je
jedan obostrano retusiran, dok je suprotni rub ljuskasto re-
tusiran, a jedan od bo¢nih rubova ima kratak naizmjenic¢ni
retus. Oba perforatora prikupljena su iz srednjoneoliti¢kih
konteksta.

Udupci (n=4) su samo nesto malo ¢esci te ¢ine 3,6% svih
oruda. Poput perforatora, i to su svrsishodna, cesto slabo
definirana oruda. Medu njima su inverzno retusiran udu-
bak na retusiranom prizmolikom sjecivu (T. 4: 17), normalno
retusiran udubak na retusiranom odbojku i odbojak s dva
udupka (jedan na bo¢nom, drugi na distalnom rubu) izme-
du kojih je prili¢no tupast ‘Siljak’ (T. 2: 3). Udupci su zastu-
pljeni u svim fazama neolitika izuzev faze 1 (impreso lonca-
rija), a jedan primjerak prikupljen je iz mijeSanog konteksta
najmlade faze 7.

Strugala’ (n=>5) su skoro jednako rijetka te ¢ine 4,5% svih
oruda. Ova klasa oruda obuhvaca tri ¢eona strugala (T. 2: 2,
12; T. 4: 18), jedno dvostruko ¢eono strugalo (T. 4: 19) i jedno
bocno strugalo na retusiranom odbojku (T. 2: 13). Sva osim
jednog strugala vjerojatno su napravljena na odbojcima.

7 Ovom klasom oruda obuhvatili smo strugala i grebala. Ta dva tipa oruda
bitno se medusobno razlikuju jedino orijentacijom svojih radnih rubova
(bocni rub ili rubovi kod strugala i poprecni rub ili rubovi kod grebala).
Budu¢i da ne znamo jesu li strugala imala drugaciju funkciju od grebala,
smatramo povoljnijom angloameri¢ku terminolosku shemu koja ne suge-
rira razli¢ite funkcije nego isti¢e klju¢nu formalnu razliku. Zbog toga za
te dvije klase oruda koristimo nazive ‘bo¢no strugalo’ (bo¢ni radni rub)
i ‘Ceono strugalo’ (popre¢ni radni rub).
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distal end converges to a point, while its proximal end is sli-
ghtly modified by semiabrupt inverse retouch. A small, bi-
laterally backed flake (PI. 2: 1), similar to double truncations
on flakes described above, was recovered from a Middle
Neolithic context.

Microlithic crescents (n=2) are also very rare. These are
very small backed pieces, about 20 mm long, weighing less
than a gram, and shaped as a segment of a circle (Pl. 4:9, 14).
Retouch is backing crossed in both examples, while blank
types remain undetermined. Microlithic crescents were re-
covered from a Copper Age and a Bronze Age context.

Bifacial points (n=2) are just as rare as microlithic cres-
cents. Both are small, about 24 mm long, weighing up to
one gram, and carefully shaped by invasive bifacial reto-
uch. Blank types remain undetermined. A relatively wide,
tanged-and-barbed point (Pl. 3: 10) has covering retouch
on both faces. One of its barbs may have been broken, and
the break resharpened. The other point is drop-shaped, and
one of its faces is not completely covered by retouch (PI. 3:
19). Both bifacial points were recovered from Late Neolithic
contexts, more specifically, from middle and late sub-pha-
ses (4b and 4c¢) of the Late Neolithic.

Perforators (n=2) are also very rare. These are poorly de-
fined expedient tools. One is made on a short and rather
heavy flake, terminating in a broken tip formed by two rou-
gh notches (Pl. 3: 1). The other is made on a prismatic blade
segment, with one end terminating in an acute tip formed
by two notches, one of them bifacially retouched, while
the opposite end has scalar retouch, and one of the lateral
edges has short alternating retouch. Both perforators were
recovered from Middle Neolithic contexts.

Notches (n=4) are somewhat more common, but still ra-
re, constituting 3.6% of all tools. Like perforators, these also
are expedient tools, often poorly defined. They include an
inversely retouched notch on a retouched prismatic blade
(PI. 4:17), a normally retouched notch on a retouched flake,
and a flake with a couple of notches (one on a lateral edge,
the other on the distal edge), flanking a rather blunt ‘tip’ (PI.
2: 3). Notches are present in all Neolithic phases, excepting
the earliest Phase 1 (Impressed Ware), and one specimen
was recovered from the mixed context of the latest Phase 7.

Scrapers’ (n=>5) are almost as rare, constituting 4.5% of
all tools. This class of tools includes three end scrapers (PI.
2:2,12; Pl. 4:18), a double end scraper (PI. 4: 19), and a side
scraper on retouched flake (PI. 2: 13). All but one of the scra-
pers probably was made on flakes. They vary considerably

7 This class includes side scrapers and end scrapers. The essential differ-
ence between these two tool types is orientation of their working edges
(lateral edge or edges for side scrapers, distal and/or proximal edge for end
scrapers). Since we do not know if side scrapers had a different function
from end scrapers, we prefer the Angloamerican terminological scheme,
which emphasises the crucial formal difference rather than suggesting
diferent tool function. Therefore, we use the Croatian terms bocno stru-
galo (lateral working edge) and ceono strugalo (distal and/or proximal
working edge) rather than strugalo and grebalo.
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Prili¢cno su raznolikog oblika, veli¢ine i tezine (od 1,3 do 15,6
g), no najveca dimenzija nikad ne prelazi 45 mm. Retus je
uvijek strm i normalan. Osim iz mijesanih konteksta faze 7,
strugala su prikupljena samo iz srednjoneoliti¢ih konteksta.

Retusirani odbojci (n=13) su razmjerno dobro zastuplje-
na klasa svrsishodnih oruda te ¢ine 11,6% svih oruda. Ova
klasa obuhvaca oruda vrlo raznolikih veli¢ina, oblika i retusa
(T.3:2,T.4:10, 20). Mnoga od njih su slabo definirana. Rubo-
vi su Cesto nepravilni te mogu biti bilo kojeg oblika. Bilo koji
rub ili svi rubovi mogu biti retusirani djelomice ili cijelom
svojom duzinom. Retus je obi¢no normalan, no moze biti i
inverzan, izmjeni¢an, naizmjenican ili obostran. Prevladava
sitni polustrmi retus, no pojavljuje se i strmi i plitki retus. Na
istom orudu cesto se pojavljuju razli¢ite vrste retusa, a kut
retusa ponekad se znatno mijenja duz ruba. Retusirani od-
bojci ¢es¢i su u ranijim fazama, no prisutni su u skoro svim
fazama nalazista.

Iskrzani komadici (n=16) su upitna svrsishodna oruda
obiljeZzena obostranim ljuskastim retusem na nasuprotnim
rubovima (T. 1: 14; T. 2: 5, 7-8; T. 3: 3-4, 18; T. 4: 21). Nakon
retusiranih sjeciva, to je najbolje zastupljena klasa koja cini
14,3% svih oruda. Iskrzani komadici razmjerno su mali, du-
Zine obi¢no izmedu 20 mm i 30 mm i teZine izmedu 2 i 5
g. Vedina ih je vjerojatno napravljena na odbojcima, iako bi
neki mogli biti slu¢ajni proizvod nastao bipolarnom reduk-
cijom jezgre. Dva primjerka imaju obostran ljuskast retus ne
samo na proksimalnom i distalnom rubu nego i na oba bo¢-
na ruba (T. 1: 13; T. 2: 6). Pojavljuju se i prili¢no su cesti u fazi
2 (zavrdni rani neolitik). Tijekom neolitika postupno su sve
manje zastupljeni i posve nestaju u bakrenom dobu.

Neodredivi retusirani ulomci (N=16) su svi ulomci oruda
koji su premali da bi ih se moglo klasificirati. Prisutni su kroz
¢itav vremenski slijed (izuzev faza 11 6 s posve malim uzor-
cima), a njihova ucestalost u mladim fazama pomalo opa-
da. Razmjerno velik broj neodredivih retusiranih ulomaka
svjedodi o visokom stupnju razlomljenosti kamenih oruda
u sektoru 1 nakovanske Spile.

Jezgre

Ova klasa izradevina sadrzi samo iscrpljene ostatke i
ulomke jezgara. Svi su oni vrlo malih dimenzija (tab. 12). Naj-

n=35 Duzina Sirina | Debljina | TeZina

(mm) (mm) (mm) (9)

Minimum / 13,2 8,0 2,5 0,5
Minimum

Maksimum / 49,3 34,2 26,5 16,5
Maximum

Prosjek / 24,84 17,11 7,65 3,58
Average

SD 8,60 7,51 4,98 3,84

Tab. 12 Spila, sektor 1, deskriptivne statisticke vrijednosti za jezgre
i ulomke jezgara

Tab. 12 Spila, Sector 1, descriptive statistics for cores and core fra-
gments

in shape, size, and weight (from 1.3 to 15.6 grams), but the-
ir longest dimension is always less than 45 mm. Retouch is
always normal and abrupt. Aside from the mixed contexts
of Phase 7, scrapers were recovered from Middle Neolithic
contexts only.

Retouched flakes (n=13) are a fairly common class of
expedient tools, constituting 11.6% of the tool assembla-
ge. This class embraces a considerable variety of tool size,
shape, and retouch (PI. 3: 2; Pl. 4: 10, 20). Many of the to-
ols are poorly defined. Their edges may be of any shape,
and often they are irregular. Any or all of the edges may be
retouched, either partially or along their full length. Reto-
uch is usually normal, but it may also be inverse, alternate,
alternating, or bifacial. Short abrupt or semiabrupt retouch
predominates, but backing and flat retouch are also pre-
sent. The angle of retouch may change considerably along
a single edge, and various kinds of retouch often appear on
the same piece. Retouched flakes are present virtually thro-
ughout the sequence, but they tend to be more commonin
earlier phases.

Scaled pieces (n=16) are marginal expedient tools, mar-
ked by bifacial scalar retouch at opposite edges (PI. 1: 14;
Pl. 2: 5, 7-8; Pl. 3: 3-4, 18; PI. 4: 21). Constituting 14.3% of all
tools, this is the most common tool class after retouched
blades. Scaled pieces are relatively small, usually between
20 and 30 mm long, and weighing between 2 and 5 grams.
Most of them were probably made on flakes, although a few
may be accidental products of bipolar core reduction. On a
couple of examples, bifacial scalar retouch is not only proxi-
mal and distal, but also bilateral (PI. 1: 13; Pl. 2: 6). They appe-
ar, and are quite common, in Phase 2 (later Early Neolithic).
They gradually become less common during the course of
Neolithic, and disappear completely by the Copper Age.

Broken retouched pieces (n=16) are all tool fragments
that are too small to be classifiable. They are present throu-
ghout the sequence (excepting phases 1 and 6 with extre-
mely small samples), and their frequency decreases slightly
through time. Relatively high number of broken retouched
pieces testifies of high fragmentation rate of lithic tools in
Sector 1 of Spila.

Cores

This class of artifacts contains only exhausted core re-
mnants and core fragments. All of them are very small (Tab.
12). Maximum linear dimension of the largest specimen is
less than 50 mm, and its weight is only 16.5 grams, while
average dimensions are considerably smaller.

Bipolar cores and bipolar core fragments constitute over
half of the core assemblage (Tab. 13). Some of the fragments
resemble scaled pieces, and the distinction between the
two can be problematic. Apart from these, there are only
four flake core remnants, including one single platform fla-
ke core (PI. 4: 11) and three amorphous cores. Finally, about
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Klasa / Class n %
Jezgre za odbojke
s jednom platformom 1 29
Single platform flake cores
Bezobli¢ne jezgre za odbojke
3 8,6
Amorphous flake cores
Bi .
|p.olarneJezgre 5 57
Bipolar cores
ul S o
o.ma bipolarnih jezgara 17 485
Bipolar core fragment
Neodre.dlw ulomci jezgara 12 343
Indeterminate core fragments
Ukupno / Total 35 100,0

Tab. 13 Spila, sektor 1, razdioba skupa nalaza jezgara
Tab. 13 Spila, Sector 1, cores assemblage breakdown

veca pravocrtna dimenzija najveceg primjerka iznosi manje
od 50 mm, a tezina samo 16,5 g, dok su prosje¢ne dimenzije
znatno manje.

Bipolarne jezgre i njihovi ulomci ¢ine preko polovice
skupa nalaza jezgara (tab. 13). Neki od ulomaka nalikuju
iskrzanim komadi¢ima te je ponekad tesko razlikovati jedne
od drugih. Uz njih su prikupljene jo§ samo Cetiri istroSene
jezgre za odbojke, ukljucujuci jednu jezgru s jednom udar-
nom plohom (T. 4: 11) i tri bezobli¢ne jezgre. Oko trecine
skupa nalaza jezgara ¢ine neodredivi njihovi ulomci.

ZabiljeZena su tri jasna primjera recikliranja komada lo-
mljevine koji su koristeni kao ad hoc jezgre. Najveca od svih
jezgara jest razmjerno debeo odbojak od kojeg je odlomlje-
no nekoliko manjih odbojaka. Dvije bipolarne jezgre zapra-
vo su segmenti prizmolikih sjeciva reducirani bipolarnim
udaranjem (T. 2: 9).

Krsje

Ova kategorija obuhvaca krhotine i odbojcice. Krhotine
su bezobli¢ni komadi razlomljenog roznjaka. U Spili su kr-
hotine vrlo malih dimenzija, u prosjeku jos manje od jezga-
ra i ulomaka jezgara (tab. 14). Najveca pravocrtna dimenzija

one third of the core assemblage is made up of unidentifia-
ble core fragments.

There are three clear examples of debitage being
recycled as ad-hoc cores. The largest of all cores is a rela-
tively heavy flake from which several smaller flakes were
struck. The two bipolar cores are prismatic blade segments
reduced by bipolar percussion (Pl. 2: 9).

Debris

This class includes chunks and chips. Chunks are amor-
phous pieces of chert shatter. At Spila, they are very small,
even smaller on the average than cores and core fragments
(Tab. 14). Maximum linear dimension of the largest chunk
is less than 55 mm, and it weighs only 28.4 grams, while
average dimensions are considerably smaller. Chips are an
arbitrary category of microdebitage that includes all fla-
kes and flake fragments with maximum linear dimension
smaller than 15 mm. Chips are about four time as numerous
as chunks.

OBSIDIAN ASSEMBLAGE

The obsidian assemblage consists of three small flaked
stone artifacts. Two of those artifacts are blade segments.
The first one (Fig. 18: 1), with irregular microretouch along
one of its lateral edges, is comparable in size and morp-
hology to prismatic blade segments made of chert. The
second segment (Fig. 18: 2) probably belonged to a much
smaller bladelet. The third artifact (Fig. 18: 3) is a tiny amor-
phous core fragment with evident scars of bipolar percu-
ssion. All obsidian artifacts were recovered from Phase 3
contexts (two from Phase 3a, one from Phase 3b).

ASSEMBLAGES BY PHASE

What follows are brief descriptions of lithic assemblages
by chronological phase, summarizing their contents and
highlighting the most salient characteristics of each assem-
blage.

Phase 1 (Early Neolithic, Impressed Ware)

Containing only fourteen artifacts (Tab. 6), this assem-

Duzina Sirina Debljina Tezina

KRHOTINE / CHUNKS (n = 26)
Minimum / Minimum 11,4 8,3 3,2 0,2
Maksimum / Maximum 54,6 45,0 14,6 28,4
Prosjek / Average 19,97 13,45 5,43 2,10
SD 8,63 6,82 2,43 543

ODBOJCICI / CHIPS (n = 118)
Minimum / Minimum 6,4 3,0 0,6 0,0
Maksimum / Maximum 15,0 14,9 58 1,5
Prosjek / Average 11,33 9,10 2,09 0,19
SD 2,26 2,46 0,93 0,20

Tab. 14 Spila, sektor 1, deskriptivne statisticke vrijednosti za krsje

Tab. 14 Spila, Sector 1, descriptive statistics for debris
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najvece krhotine manja je od 55 mm, a tezina samo 28,4
g, dok su prosje¢ne dimenzije znatno manje. Odbojcici su
proizvoljna kategorija malih komada lomljevine u koju smo
ubrojili sve odbojke i ulomke odbojaka cija je najveca pra-
vocrtna dimenzija manja od 15 mm. Odbojcici su otprilike
Cetiri puta brojniji od krhotina.

IZRADEVINE OD OPSIDIJANA

Ovaj skup nalaza sastoji se od tri male izradevine od lo-
mljenog kamena. Dvije od njih su segmenti sjeciva. Prvi se-
gment s nepravilnim mikroretusem duz bo¢nih rubova (sl.
18: 1) velicinom i oblikom odgovara segmentima prizmoli-
kih sje¢iva od roznjaka. Drugi segment vjerojatno potjece
od znatno manjeg sjeciva (sl. 18: 2). Treca izradevina je mali
bezobli¢an ulomak jezgre s vidljivim tragovima bipolarnog
lomljenja (sl. 18:3). Sve izradevine od opsidijana prikupljene
su iz konteksta faze 3 (dvije iz faze 3a i jedna iz faze 3b).

blage is exceedingly small. It consists mainly of debitage,
including three prismatic blade segments (PI. 1: 1-2) and an
irregular blade. The only tool is a retouched flake with short
inverse semiabrupt retouch along a part of its distal edge
(PI. 1: 3). There is also a bipolar core fragment.

Five artifacts (a flake, an irregular blade, a prismatic bla-
de segment, a chip and a chunk) are from Sub-phase 1a
contexts, dated by radiocarbon to around 5950 calBC and
associated with the typologically earliest Neolithic pottery
(Impressed Ware A). These artifacts are of a special interest,
since they constitute the earliest Neolithic lithic assemblage
at our disposal. Unfortunately, the assemblage is extremely
small, and its contents are not very informative. The irregu-
lar blade and the prismatic blade segment (PI. 1: 1) are quite
small in comparison to blades from later contexts, inviting
a possibility that these may be products of an earlier (Me-
solithic) technological tradition. On the other hand, equally

\
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SI. 18 Spila, sektor 1, izradevine od opsidijana: 1 faza 3b, 2-3 faza 3a

Fig. 18 Spila, Sector 1, obsidian artifacts: 1 phase 3b, 2-3 phase 3a

SKUPOVI NALAZA PO FAZAMA

U nastavku slijedi kratki prikaz skupova nalaza od lo-
mljenog kamena po kronoloskim fazama u kojem sazeto
opisujemo sadrzaj i isticemo najvaznija obiljezja svakog po-
jedinog skupa nalaza.

Faza 1 (rani neolitik, impreso loncarija)

Ovaj vrlo mali skup nalaza sadrzi samo cetrnaest izrade-
vina (tab. 6). Sastoji se pretezno od lomljevine medu kojom
su i tri segmenta prizmolikih sjeciva (T. 1: 1-2). Jedino orude
je retusirani odbojak sa sitnim polustrmim inverznim retu-
Sem duz dijela distalnog ruba (T. 1: 3). Prisutan je i jedan ulo-
mak bipolarne jezgre.

Pet izradevina (po jedan odbojak, nepravilno sjecivo, seg-
ment prizmolikog sjeciva, krhotina i odbojci¢) prikupljeno
je iz konteksta podfaze 1a koja je radiokarbonski datirana
oko godine 5950. prije Krista i obiljezena tipoloski najrani-
jom neolitickom impreso A lon&arijom. Te su izradevine na-
rocito zanimljive jer predstavljaju najraniji skup neolitickih
nalaza koji nam stoji na raspolaganju. Nazalost, taj je skup

small (or even smaller) specimens appear occasionally thro-
ughout the Neolithic sequence, so one should not jump to
any conclusions. In contrast to these blades, dimensions of
the two prismatic blade segments from Sub-phase 1b, da-
ted by radiocarbon to around 5850 calBC and associated
with the typologically later Impressed Ware B pottery, are
slightly above the average for this class of artifacts. This
rather scarce evidence suggests that products of prismatic
blade technology were present at Spila since the very be-
ginning of the Early Neolithic.

Phase 2 (Early Neolithic, undecorated pottery)

This assemblage contains 50 artifacts (Tab. 6). Frequency
of tools (32%) is the highest of all phases with adequate
samples. Most of those tools were made on flakes (Fig. 15).
Expedient tools predominate, such as retouched flakes and
scaled pieces (Tab. 11, Fig. 17, Pl. 1: 11-14). Other tools made
on flakes include a notch on retouched flake and a roughly
made double oblique truncation (PI. 1: 9).

Blades (PI. 1: 4-7) are about as common as in the previo-
us phase, but only two of the tools were made on blades.
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nalaza posve malen, a njegov sadrZaj nije pretjerano infor-
mativan. Nepravilno sjecivo i segment prizmolikog sjeciva
(T. 1: 1) prilicno su maleni u usporedbi sa sjec¢ivima iz kasnijih
konteksta, Sto navodi na pomisao da bi mogla biti rije¢ o
proizvodima neke ranije (mezoliticke) tehnoloske tradicije.
S druge strane, podjednako mala (pa i manja) sjeciva po-
nekad se pojavljuju kroz ¢itav neoliticki slijed pa ne treba
preuranjeno donositi zakljucke. Za razliku od spomenutih
sje¢iva, dimenzije dvaju segmenata prizmolikih sjeciva iz
podfaze 1b, radiokarbonski datirane oko godine 5850. prije
Krista i obiljezene tipoloski mladom impreso B loncarijom,
malo su vece od prosjecnih vrijednosti za ovu klasu izra-
devina. Ova prilicno skromna grada upucuje na prisutnost
proizvoda tehnologije prizmolikih sjeciva u Spili ve¢ od sa-
mog pocetka ranog neolitika.

Faza 2 (rani neolitik, neukrasena loncarija)

Skup nalaza sadrzi 50 izradevina (tab. 6). Od svih faza
predstavljenih dovoljno velikim uzorkom, u ovoj je fazi naj-
veca ucestalost oruda (32%). Vecina oruda napravljena je na
odbojcima (sl. 15). Prevladavaju svrsishodna oruda poput
retusiranih odbojaka i iskrzanih komadica (tab. 11, sl. 17, T.
1: 11-14). Udubak na retusiranom odbojku i grubi dvostruki
kosi zarubak (T. 1: 9) takoder su napravljeni na odbojcima.

Sjeciva (T. 1: 4-7) su podjednako ¢esta kao i u prethodnoj
fazi, no samo su dva oruda napravljena na sjecivima. Jedno
je dvoboéno zarubljeno sjecivo (T. 1: 8) s neprekinutim str-
mim retusem duz citavoga jednog boc¢nog ruba. Distalni
kraj mu je zasiljen, dok je proksimalni neznatno dotjeran
polustrmim inverznim retusem. Drugo orude je neodredi-
vi retusirani ulomak (T. 1: 10), mozda ulomak retusiranog
sjeciva. Sva tri mala ulomka jezgara, ukljucujudi i reciklirani
segment prizmolikog sjeciva, reducirani su bipolarnim uda-
ranjem.

Faza 3 (srednji neolitik, Danilo)

Iz ove faze potjece najvedi skup nalaza (tab. 6). Sastoji se
od 238 izradevina, ukljucujudi i tri izradevine od opsidijana
(sl. 18). Prili¢no visoka ucestalost oruda (13,9%) ipak je znat-
no niza nego u prethodnoj fazi, dok je raznolikost oruda ve-
¢a nego u bilo kojoj drugoj fazi. Neretusirana sjeciva (T. 1:
15-18) podjednako su ¢esta kao u prethodnoj fazi, no sada
je vise oruda (otprilike tre¢ina) napravljeno na sjecivima (sl.
15).

Zarupci su najbrojnije zastupljena klasa oruda (tab. 11,
sl. 17). Medu njima su Cetiri kosa zarupka (barem dva od njih
na sje¢ivima) i dva dvostruka zarupka na odbojcima nalik
geometrijskim mikrolitima (T. 1: 22-27). Svrsishodna oruda
(retusirani odboijci, iskrzani komadi¢i i udupci) i dalje su Ce-
sta (T. 2: 3-8), no njihova ukupna ucestalost u skupu nalaza
oruda pala je od 63% u prethodnoj fazi na 28%. Znatno ma-
nje brojna strugala i dubila ograni¢ena su skoro iskljucivo na
ovu fazu. Medu njima su dva ¢eona strugala na odbojcima
(T. 2: 12), bo¢no strugalo na retusiranom odbojku (T. 2: 13) i
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One is a bilaterally backed blade (PI. 1: 8), with continuous
backing along the entire length of both lateral edges, con-
verging to a point at the distal end, and slightly modified by
semiabrupt inverse retouch at the proximal end. The other
is a broken retouched piece (PI. 1: 10), possibly a fragment
of a retouched blade. All of the three small core fragments,
including a segment of a prismatic blade that was recycled
as a core, were reduced by bipolar percussion.

Phase 3 (Middle Neolithic, Danilo)

This phase yielded the largest of all assemblages (Tab. 6).
It consists of 238 artifacts, including the three artifacts ma-
de of obsidian (Fig. 18). Frequency of tools, while still relati-
vely high (13.9%), is considerably lower than in the previous
phase, while tool variability is greater than in any other pha-
se. Unmodified blades (PI. 1: 15-18) are as common as in the
previous phase, but more tools (about a third of all) are now
made on blades (Fig. 15).

Truncations represent the most common tool class (Tab.
11, Fig. 17). Among them are four oblique truncations (at le-
ast two of them on blades) and two double truncations on
flakes resembling geometric microliths (PI. 1: 22-27). Expe-
dient tools (retouched flakes, scaled pieces and notches)
are still common (PI. 2: 3-8), but their combined frequency
within the tool assemblage is down to 28%, from 63% in the
previous phase. Less common, and restricted almost exclu-
sively to this phase, are scrapers and burins. They include
two end scrapers on flakes (Pl. 2: 12), a side scraper on reto-
uched flake (Pl. 2: 13) and three burins on prismatic blades
(PI. 2: 11).

There are three bilaterally retouched blades (Pl. 1: 19)
with different kinds of short retouch (semiabrupt, abrupt,
scaled, normal, or alternate) extending along different parts
of their edges. Except for its orientation, a small bilaterally
backed flake (Pl. 2: 1) is closely comparable to double trun-
cations mentioned above. A prismatic blade with abrupt
bilateral retouch converging to a point, and irregular micro-
retouch on the tip’s ventral side, was classified as a drill (PI. 1:
20). Scars of bipolar reduction are evident on more than half
of the eleven small core fragments, including a relatively
thick prismatic blade segment that was recycled as a core.

Phase 4 (Late Neolithic, Hvar)

This phase yielded a substantial assemblage of 177 arti-
facts (Tab. 6). Frequency of tools is quite high (23.1%). Whi-
le the frequency of unmodified blades (PI. 3: 5, 11) remains
virtually unchanged, about two thirds of all tools are now
made on blades (Fig. 15). Combined frequency of expedient
tools made on flakes drops to 22%. Included among them
are scaled pieces (PI. 3: 3-4, 18), perforators (PI. 3: 1), a notch
and a retouched flake (PI. 3: 2).

Retouched blades are by far the most common tool cla-
ss, constituting more than a half of all tools (PI. 2: 14-19; PI.
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tri dubila na prizmolikim sjecivima (T. 2: 11).

Tri dvobodno retusirana sjeciva (T. 1: 19) imaju razli¢ite
vrste sitnog retusa (polustrm, strm, ljuskast, normalan ili
izmjenican) duz razli¢itih dijelova rubova. Ako zanemarimo
orijentaciju radnih rubova, mali dvobo¢no zarubljen odbo-
jak (T. 2: 1) vrlo je slican gore spomenutim dvostrukim za-
rupcima. Prizmoliko sjecivo sa strmim obostranim retusem,
zasiljenim krajem i nepravilnim mikroretusem na ventralnoj
strani Siljka klasificirano je kao svrdlo (T. 1: 20). Na vise od
polovice od jedanaest malih ulomaka jezgara, ukljucujuci i
razmjerno debeo segment prizmolikog sjeciva koji je reci-
kliran kao jezgra, vidljivi su tragovi bipolarne redukcije.

Faza 4 (kasni neolitik, Hvar)

Iz ove faze potjece povelik skup nalaza od 177 izradevina
(tab. 6). U¢estalost oruda je vrlo visoka (23,1%). Ucestalost
neretusiranih sjeciva (T. 3: 5, 11) ostaje gotovo nepromije-
njena, no skoro dvije tre¢ine svih oruda napravljeno je na
sjec¢ivima (sl. 15). Ukupna ucestalost svrsishodnih oruda
smanjuje se na 22%. Medu njima su iskrzani komadici (T. 3:
3-4, 18), perforatori (T. 3: 1) te po jedan udubak i retusirani
odbojak (T. 3: 2).

Retusirana sjeciva daleko su najzastupljenija klasa na
koju otpada preko polovice od svih oruda (T. 2: 14-19, T. 3:
6-9, 12-13). Retus je sitan, normalan, polustrm ili strm (tek
iznimno, plitak ili obostran) te se proteze duz jednog ili oba
bocna ruba. Primjerci s oba reusirana boc¢na ruba brojniji su
od segmenata sjeciva retusiranih po samo jednom bo¢nom
rubu. Distalni kraj obi¢no je takoder retusiran, ako je sacu-
van. Moze biti briZljivo ili grubo oblikovan, zaobljen ili Siljast,
simetrican ili asimetri¢an. Samo jedan segment sjeciva (T. 3:
9) ima sjaj srpa duz ventralne strane retusiranog radnog ru-
ba i duz hrptova izmedu tragova retusa na dorsalnoj strani.

U retusirana sjeciva ubrojili smo dvije unikatne izrade-
vine. Veliko sjecivo s polustrmim retusem duz cijele duZine
bocnih rubova koje zavrava ostrim asimetri¢nim Siljkom
nalikuje na jednostrano retusiran bodez (T. 2: 21). Retusira-
njem segmenta sjeciva duz ¢itavog oboda napravljeno je iz-
duZeno orude elipsastog oblika nalik dvostrukom strugalu
(T. 2: 20).

Tri oruda na sjecivima klasificirana su kao svrdla. Dis-
talni krajevi dvaju od njih (T. 2: 22-23) ostro su zasiljeni po-
lustrmim ili strmim retusem duz oba boc¢na ruba, dok su
im proksimalni krajevi takoder retusirani, vjerojatno zbog
uglavljivanja. Trece je svrdlo segment sjeciva s hrptovima
duz oba bo¢na ruba i ostrim Siljcima na oba kraja (T. 2: 24).

Dva obostrano retusirana Siljka predstavljaju rijetku, ali
vaznu novost koja je ograni¢ena samo na ovu fazu (tocnije,
na podfaze 4b i 4c). Jedan od njih razmjerno je Sirok Siljak s
jezi¢cem i krilcima (T. 3: 10), dok je drugi oblikovan poput
kapljice i ima zaobljenu bazu (T. 3: 19). Oba su malih dimen-
zija koje odgovaraju Siljcima strelica.

3:6-9, 12-13). Retouch is short normal semiabrupt to abru-
pt (exceptionally, it may be flat or bifacial), extending along
one or both lateral edges. Bilaterally retouched specimens
outnumber blade segments with only one of the lateral
edges retouched. When preserved, distal end is usually
also retouched. Its termination may be carefully or roughly
shaped, rounded or pointed, symmetrical or asymmetrical.
A single retouched blade segment (PI. 3: 9) has sickle gloss
along the ventral side of the working (retouched) edge, as
well as along the ridges that separate retouch scars on its
dorsal side.

Included among retouched blades are two unique arti-
facts: a large blade with semiabrupt retouch along full len-
gths of both lateral edges, terminating in an acute asymme-
trical point, resembling a unifacial dagger (PI. 2: 21), and a
blade segment whose entire circumference is retouched,
resulting in an elongated elliptical tool resembling a double
scraper (PI. 2: 20).

Three tools on blades were classified as drills. Two of
them (Pl. 2: 22-23) have their distal ends narrowed down
to acute points by semiabrupt or abrupt bilateral retouch.
Their proximal ends also have been retouched, suggesting
hafting. The third drill (Pl. 2: 24) is a bilaterally backed blade
segment with both of its ends bifacially retouched and ter-
minating in sharp points.

The two bifacial points represent a rare but important
new element, restricted to this phase only (more specifi-
cally, to sub-phases 4b and 4c). One is a relatively short and
wide, tanged-and-barbed point (Pl. 3: 10). The other is a
drop-shaped point with a rounded base (PI. 3: 19). Both are
small, of an appropriate size to serve as arrow points.

Fourteen artifacts were classified as cores or core fra-
gments. Among them are three small amorphous fake co-
res. The largest of them is a relatively heavy flake (weight
16.5 grams, maximum linear dimension just short of 50 mm)
that was recycled as a core. The other two are very small
and exhausted. Scars of bipolar reduction are evident on
five of the remaining eleven core fragments.

Phase 5 (Copper Age)

This assemblage contains 51 artifacts (Tab. 6). Frequency
of tools is relatively high (19,6%), unmodified blades are as
common as in the previous phase (PI. 4: 1-3), and two thirds
of all tools are made on blades (Fig. 15). A couple of reto-
uched flakes (Pl. 4: 10) are the only expedient tools (Tab. 9,
Fig. 14).

Retouched blades (Pl. 4: 4-7) continue as the most
common tool class by far, constituting 50% of all tools. Most
of them are closely similar to the specimens from the previo-
us phase. An exception is a medial segment of a blade with
carefully executed bilateral sub-parallel invasive retouch
that covers almost the entire dorsal face (PI. 4: 6), possibly a
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Cetrnaest izradevina klasificirano je kao jezgre ili ulomci
jezgara. Medu njima su tri male bezobli¢ne jezgre za odboj-
ke. Najveca od njih zapravo je razmjerno debeo odbojak
(tezine 16,5 g, najvece pravocrtne dimenzije tek nesto ma-
nje od 50 mm) koji je recikliran kao jezgra, dok su preostale
dvije vrlo male i iscrpljene. Na pet od preostalih jedanaest
ulomaka jezgara vidljivi su tragovi bipolarne redukcije.

Faza 5 (bakreno doba)

Ovaj skup nalaza sadrzi 51 izradevinu (tab. 6). Ucestalost
oruda razmjerno je visoka (19,6%), neretusirana sjeciva po-
djednako su cesta kao u prethodnoj fazi (T. 4: 1-3), a dvije
trecine svih oruda napravljeno je na sjec¢ivima (sl. 15). Jedina
svrsishodna oruda (tab. 9, sl. 14) su dva retusirana odbojka
(T. 4:10).

Retusirana sjeciva (T. 4: 4-7) i dalje su daleko najbolje za-
stupljena klasa koja ¢ini preko 50% svih oruda. Vecina je vrlo
slicna primjercima iz prethodne faze. Iznimka je medijalni
segment sjeciva s pazljivo izvedenim usporednim retusem
koji prekriva gotovo ¢itavu dorsalnu stranu (T. 4: 6). Mozda
je i ovdje rije¢ o ulomku jednostrano retusiranog bodeza.
Jedino jednostavno dubilo na lomu napravljeno je na priz-
molikom sjecivu (T. 4: 8). Polumjesecasti mikrolit s jednim
odlomljenim krajem (T. 4: 9) predstavlja novost. Pretpostav-
ljamo da se taj tip oruda koristio kao dio sloZzenog siljka stre-
lice (Barfield 2001: 515). Prikupljen je mali ostatak jezgre za
odbojke s jednom platformom (T. 4: 11) i Cetiri mala ulomka
jezgara od kojih triimaju ocite tragove bipolarnog udaranja.

Faza 6 (bronéano doba)

Iz konteksta ove faze prikupljene su samo Cetiri izradevi-
ne (tab. 6), od toga tri oruda: jedan polumjesecasti mikrolit
(T.4:14) i dva retusirana sjeciva (T. 4: 12-13). Ta oruda svojim
oblikom posve odgovaraju izradevinama prikupljenim iz
prethodne faze. S obzirom na vrlo mali broj i nisku gustocu
nalaza u ovoj fazi (o cemu ce biti vise rije¢i u nastavku, sl.
17 lijevo), lako je moguce da je rije¢ o zaostalim nalazima iz
prethodne faze.

Faza 7 (zeljezno doba i mijesani konteksti)

Iz ove faze potjece razmjerno mali skup nalaza od 31
izradevine (tab. 6). Kao §to smo vec vise puta naglasili, nje-
gov sadrZaj odrazava mijeSanje grade iz razlic¢itih ranijih fa-
za. Medu orudima dolaze dva retusirana sjeciva (T. 4: 15) i
udubak na retusiranom sjecivu (T. 4: 17), ¢eono strugalo na
sjecivu (T. 4: 18) i dvostruko ¢eono strugalo na odbojku (T. 4:
19), retusirani odbojak (T. 4: 20) i dva iskrzana komadica (T.
4: 21). Jedan od dva prikupljena mala ulomka jezgara ima
tragove bipolarnog udaranja. lako su nam svi spomenuti ti-
povi oruda dobro poznati iz ranijih faza, ne moze se iskljuciti
mogucnost da su neka od njih napravljena ili koriStena za
Zeljeznog doba.
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fragment of another unifacial dagger. There is one example
of a simple burin on break, made on a prismatic blade (PI. 4:
8). A single microlithic crescent, with one of its ends missing
(Pl 4: 9), represents a new element. Presumably, this type
of tool was used as armature on arrow shafts (Barfield 2001:
515). A small remnant of a single platform flake core was re-
covered (Pl. 4: 11), as well as four small core fragments. Three
of them have evident scars of bipolar percussion.

Phase 6 (Bronze Age)

Only four lithic artifacts were recovered from contexts
belonging to this phase (Tab. 6). Three of them are tools: a
microlithic crescent (PI. 4: 14) and a couple of retouched bla-
des (Pl. 4: 12-13). They are formally indistinguishable from
similar artifacts recovered from Phase 5. Given the very low
number and density (see below, Fig. 17, left) of lithic finds
in Phase 6, there is a distinct possibility that these finds are
residual from the previous phase.

Phase 7 (Iron Age and mixed contexts)

This phase yielded a relatively small assemblage of 31
artifacts (Tab. 6). As was repeatedly noted above, its con-
tents reflect mixing of materials from different earlier pha-
ses. Tools include a couple of retouched blades (Pl. 4: 15)
and a notch on retouched blade (PI. 4: 17), an end scarper on
blade (PI. 4: 18) and a double end scraper on flake (PI. 4: 19),
a retouched flake (PI. 4: 20), and a couple of scaled pieces
(PI. 4: 21). One of the two small core fragments that were
recovered has evident scars of bipolar percussion. While all
of these tool types are well known from previous phases,
one cannot rule out the possibility that some of them were
made or used during the Iron Age.

PRODUCTION

Several lines of evidence indicate that there was little
on-site lithic production. Frequency of chipping debris is
relatively low (about 25% overall), and there are very few co-
res, all of them small, exhausted and of an ad hoc character.

Cortical elements are quite rare. According to the amo-
unt of dorsal cortex, all tools, debitage and chips were cla-
ssified into four groups: (1) no cortex, (2) up to 50% cortical,
(3) more than 50% cortical and (4) cortex covering the entire
dorsal surface (Andrefsky 2005: 105-106). Only 10% of these
artifacts have any cortex, which usually covers only a small
part of their dorsal surface (Tab. 15). Primary decortication
flakes (class 4) are completely absent. Frequency of cortical
elements remains stable throughout the sequence. Clearly,
decortication and early stages of reduction were not carried
out at the site.

Likewise, there is virtually no evidence for the later
stages of systematic core reduction. Core rejuvenation
elements are restricted to a single core tablet (PIl. 3: 17), a
twisted bladelet that removed the edge of a core platform
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PROIZVODNJA

Postoji niz naznaka da se izradevine od lomljenog kame-
na uglavnom nisu proizvodile na samom nalaziStu. Ucesta-
lost krsja prilicno je niska (25% za sve faze zajedno), a jezgre
su vrlo rijetke, male, iscrpljene i svrsishodnih obiljezja.

Okorinski elementi su rijetki. Sva oruda, lomljevinu i od-
bojcice svrstali smo u Cetiri skupine prema kolicini dorsalne
okorine: (1) bez okorine, (2) do 50% okorine, (3) preko 50%
okorine i (4) posve prekriveni okorinom (Andrefsky 2005:
105-106). Okorina je prisutna na samo 10% spomenutih
izradevina te obicno pokriva tek mali dio njihove dorsalne
strane (tab. 15). Prvotni odbojci (skupina 4) posve nedo-
staju. Ucestalost okorinskih elemenata ujednacena je kroz
¢itav vremenski sijed. Uklanjanje okorine i rani stupnjevi re-
dukcije ocito se nisu provodili na samom nalazistu.

Nadalje, gotovo da nema ni naznaka kasnijih stupnjeva
sustavne redukcije jezgara. Elementi za dotjerivanje jezgre
ograniceni su na jedan jedini okruzak (T. 3: 17), jedno izvi-
topereno malo sjecivo odlomljeno duz ruba udarne plohe
neke jezgre (T. 3: 16), te pola tuceta ‘krestastih odbojaka’ koji
bi mogli biti rezultat uklanjanja grebena neke male jezgre.
Sve osim jedne od spomenutih izradevina prikupljene su iz
srednjoneoliti¢kih ili kasnoneolitickih konteksta.

Proizvodnja na samom nalazi$tu bila je ograni¢ena na
ad hoc tehnike lomljenja, ponajprije na bipolarno udaranje
koje se koristilo prilikom recikliranja razmjerno malih ko-
mada raspolozive lomljevine i krhotina. Ulomci bipolarnih
jezgara i iskrzani komadici prisutni su kroz cijeli viemenski
slijed (uz iznimku faze 6 s posve malim uzorkom), $to upu-
¢uje na stedljivo koristenje kamenih sirovina kroz ¢itavo du-
gotrajno razdoblje koje pokriva sektor 1 nakovanske Spile.

Plitak ili prekrivajuci retus koji upucuje na lomljenje priti-
skom zabiljezen je na samo jedanaest izradevina: Cetiri retu-
Sirana sjeciva (T. 2: 19; T. 3: 12; T. 4: 6), dva retusirana obojka
(T.4:10), dva obostrano retusirana siljka (T. 3: 10, 19), jednom
svrdlu (T. 2: 24) i dva neodrediva retusirana ulomka. Vazno je
primijetiti da su sve osim jedne od spomenutih izradevina
(retusiranog odbojka iz faze 2) prikupljene iz kasnoneoliti¢-
kih ili bakrenodobnih konteksta. Cini se da lomljenje priti-
skom nije bilo uobicajeno prije kasnog neolitika, a i tada se
tek rijetko primjenjivalo.

Proizvodi tehnologije prizmolikih sjeciva odli¢no su za-
stupljeni kroz ¢itav vremenski slijed, no otpaci od njihove
proizvodnje posve nedostaju. Nema ni traga od prizmolikih
jezgara, pogresaka lomljenja kao $to su prebacena sjeciva,
niti bilo kakvih drugih naznaka proizvodnje sjeciva na sa-
mom nalazistu. Prizmolika sjeciva morala su biti proizvede-
na negdje drugdje i donesena na nalaziSte u svojem goto-
vom obliku.

UPORABA

Mikroskopska analiza tragova uporabe nije provedena.

PF:::e 0% | <50% | >50% | 100% Ul;;glmo

1 10 2 0 0 12

2 39 4 0 0 43

3 191 21 2 0 214

4 148 9 0 0 157

5 40 4 0 0 44

6 4 0 0 0 4

7 21 5 1 0 27
Uch‘:tF;TO 453 45 3 0 501

Tab. 15 Spila, sektor 1, broj okorinskih elemenata prema kolicini
okorine, po fazama

Tab. 15  Spila, Sector 1, number of cortical elements by the amount
of cortex and phase

(PI. 3: 16), plus half a dozen ‘crested flakes’ that may have
been produced by removing a ridge of a small core. All but
one of these artifacts were recovered from Middle Neolithic
or Late Neolithic contexts.

On-site flintknapping was restricted to ad-hoc flaking
techniques, primarily bipolar percussion, which was em-
ployed in recycling of relatively small pieces of the availa-
ble debitage and debris. Bipolar core fragments and scaled
pieces are present virtually throughout the sequence (the
only exception is Phase 6, with extremely small sample size),
suggesting economizing behavior with regard to the lithic
raw material throughout the long time span represented in
Sector 1 of Spila.

Flat or invasive retouch, indicative of pressure flaking,
was observed on only eleven artifacts: four retouched bla-
des (Pl. 2: 19; PI. 3: 12; Pl. 4: 6), two retouched flakes (PI. 4:
10), two bifacial points (Pl. 3: 10, 19), a drill (Pl. 2: 24), and
a couple of broken retouched pieces. Significantly, all but
one of these artifacts (a retouched flake from Phase 2) we-
re recovered from Late Neolithic or Copper Age contexts.
Apparently, pressure flaking was not practiced before the
Late Neolithic, and even then it was employed only rarely.

While products of prismatic blade technology are
common throughout the sequence, evidence of their pro-
duction is conspicuously absent. There is no trace of prisma-
tic blade cores, chipping accidents such as overshot blades,
or any other evidence of on-site blade production. Prismatic
blades must have been produced elsewhere and brought
to the site in their finished form.

USE
While microscopic use wear analysis was not underta-
ken, four different kinds of edge modification (aside from

retouch) were observed with the aid of a 10-power loupe.
Presence of sickle gloss, continuous microretouch, irregular
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Za sva oruda i lomljevinu biljezili smo cetiri vrste modifikaci-
je ruba (ne racunajuci retus) vidljive pod povecalom s dese-
terostrukim povecanjem: sjaj srpa, neprekinut mikroretus,
nepravilan mikroretus i gruba osteéenja ruba. Ponekad je
na jednoj izradevini zabiljeZzeno vise vrsta modifikacije ru-
ba pa zbog toga zbroj postotaka koje navodimo u nastavku
iznosi vise od 100%.

Karakteristi¢na vrsta sjaja, poznata kao sjaj srpa, sa sigur-
no$c¢u se moze povezati s na¢inom uporabe izradevine (Se-
menov 1964: 113-122). ZabiljeZili smo je na jednom orudu,
retusiranom segmentu sjeciva prikupljenom iz jednog od
konteksta faze 4 (T. 3: 9). Neprekinuti mikroretus (poduZi ne-
prekinuti niz tragova odbojci¢a manjih od 1 mm) vjerojatno
nije napravljen namjerno nego je posljedica dosljedne upo-
rabe izradevine. Ova vrsta modifikacije ruba prisutna je na
7% oruda i lomljevine (primjerice, T. 1: 18). Nepravilni mikro-
retus (nasumicno rasporedeni tragovi odbojci¢a manjih od
1 mm) je upitan jer je mogao nastati uporabom ili slucajno,
mozda i nakon odlaganja (Andrefsky 2005: 197). Prisutan je
na 30% uzorka (primjerice, T. 3: 11). Nasumicni retus (ispre-
kidan ili naizmjenican), kao i udupke napravljene jednim
udarcem, smatrali smo grubim ostecenjima ruba koja nisu
povezana s proizvodnjom ili uporabom. Takva o$tecenja za-
biljezena su na 22% uzorka. Napokon, 48% svih oruda i lo-
mjevine ima netaknute rubove. Ovi odnosi ne mijenjaju se
znatnije s vremenom i nema jasnih dijakronijskih trendova.

Razlicite vrste modifikacije ruba nisu, medutim, ravno-
mjerno rasporedene po razli¢itim klasama lomljevine (sl.

100%
90% 4
80% -
70%
60% -
50%
40%
309
20%
-
00 | I
omo Mpmim Pt
Flakes Irregular Prisrnatic
blades blades

O Sjajsrpa/Sicke gloss

[ Neprekinut mikroretus / Continuous microretouch
[ Nepravilan mikroretus / Irregular microretouch

[J Gruba osteéenja / Rough damage

O Netaknut rub / Pristine edge

SI.19  Spila, sektor 1, uestalost razli¢itih vrsta modifikacija ruba
po klasama lomljevine

Fig. 19 Spila, Sector 1, frequency of different kinds of edge modifica-
tion by debitage class
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microretouch, or rough edge damage was recorded for all
tools and debitage. A single artifact sometimes exhibited
several kinds of edge modification, which is why the per-
centages provided below add up to more than 100%.

We may safely presume that the characteristic kind of
luster known as sickle gloss is related to an artifact’s use
(Semenov 1964: 113-122). It was observed on a single tool,
a retouched blade segment recovered from a Phase 4 con-
text (Pl. 3: 9). Rather than produced intentionally, continuo-
us microretouch (a lengthy, unbroken series of flake scars
smaller than 1 mm) also is more likely related to an artifact’s
consistent use. This kind of edge modification was present
on 7% of tools and debitage (e.g., PI. 1: 18). Irregular micro-
retouch (haphazardly located flake scars smaller than 1 mm)
is more problematic, and may have been produced either
by use, or by accident (possibly, post-depositional) (Andre-
fsky 2005: 197). It is present on 30% of the sample (e.g., PI.
3: 11). Haphazard (discontinuous or alternating) retouch, as
well as single blow notches, are considered as rough edge
damage, and unrelated to production or use. Rough dama-
ge was observed on 22% of the sample. Finally, 48% of all
tools and debitage had pristine edges. These ratios remain
relatively stable throughout the sequence, and there are no
clear temporal trends.

However, different kinds of edge modification are not,
equally distributed among different classes of debitage (Fig.
19). Continuous and irregular microretouches, which are li-
kely (or possibly) related to use, are twice as common on
prismatic blades as on irregular blades and flakes. As oppo-
sed to that, rough edge damage, presumably unrelated to
use, is equally common for all debitage classes. Only about
20% of prismatic blades have pristine edges, as compared
to almost 60% for both flakes and irregular blades. All of this
suggests that prismatic blades, whether retouched or not,
were much more readily and/or intensively used than flakes
and irregular blades.

DISCARD

The frequency with which artifacts were lost, discarded,
or intentionally left at a site testifies of the intensity of ac-
tivities that involved particular classes of artifacts. Simple
counts or aggregate weights from different phases can be
very misleading, however, since strata may vary in thickne-
ss and spatial extent, and their sedimentation rates may be
different (Miracle, Forenbaher 2006: 462). To be compara-
ble, all measures have to be standardized to the volume of
excavated sediment and to the duration of occupation.

With regard to activities that involved lithic artifacts, one
may compare their density (quantity per unit of volume), or
the rate of their deposition (quantity by unit of excavated
area per unit of time). The former measure is less derived
and more robust. As shown above, however, sedimentation
rates were not constant over time (Fig. 3). Hence, the rate of
artifact deposition is more informative about activity inten-
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19). Neprekinuti i nepravilni mikroretus koji su vjerojatno (ili
moguce) povezani s uporabom dvostruko su ¢es¢i na priz-
molikim sje¢ivima nego na nepravilnim sje¢ivima i odboj-
cima. Nasuprot tomu, gruba osteéenja rubova, za koja smo
pretpostavili da nisu povezana s upotrebom, podjednako
su prisutna na svim klasama lomljevine. Samo oko 20% priz-
molikih sjeciva ima netaknute rubove, u usporedbi sa 60%
za nepravilna sjeciva i odbojke. Sve to pokazuje da su se
prizmolika sjeciva, bilo retusirana ili ne, znatno radije i in-
tenzivnije upotrebljavala nego nepravilna sjeciva i odbojci.

ODLAGANJE

Ucestalost gubljenja, odbacivanja ili namjernog ostav-
ljanja izradevina na nalazi$tu upucuje na intenzitet aktivno-
sti u kojima su se koristile odredene klase izradevina. Sam
broj ili ukupna tezina izradevina iz razlicitih faza mogu stvo-
riti pogresan dojam jer slojevi mogu biti nejednake debljine
i razli¢itog rasprostiranja, a brzine njihova taloZzenja razlicite
(Miracle, Forenbaher 2006: 462). Da bismo ih mogli uspore-
diti, moramo ih najprije ujednaciti prema zapremini iskopa-
ne taloZine i trajanju boravka.

Vezano uz aktivnosti u kojima su se koristile kamene
izradevine, moZzemo usporedivati njihovu gustocu (kolicinu
po jedinici zapremine) ili brzinu odlaganja (koli¢inu odloZe-
nu po jedinici povrsine u jedinici viemena). Prva spomenuta
mjera je izravnija i ¢vr$éa, no kao Sto smo pokazali (sl. 3), br-
zina taloZenja slojeva mijenjala se kroz vrijeme. Zbog toga
brzina odlaganja pruza bolje informacije o intenzitetu ak-
tivnosti, iako moramo priznati da su nase procjene trajanja
pojedinih faza prili¢cno grube. U tablici 16 donosimo obje
mjere intenziteta aktivnosti.

Gustoca kamenih nalaza naglo raste od faze 1 do faze 3,
ostaje visoka do faze 5 te zatim naglo opada u fazi 6 (sl. 20,
lijevo). Brzina odlaganja raste postupno od faze 1 do faze 4,
zatim naglo opada u fazi 5 (sl. 20, desno). Procjene brzina
odlaganja za faze 6 i 7 su nepouzdane zbog nesigurnog vre-
mena trajanja spomenutih faza, dok su vrijednosti za fazu 7
odraz njezinih mijesanih konteksta.

Ovi trendovi upucuju na tek sporadi¢nu aktivnost za ra-

Gustoca Brzina odlaganja
Density Deposition rate
Faza (n/m?/ (g/m?/
Phase stoljece stoljece
(/m?) | (g/m?) v /) (g’/mz /)
century) century)
1 6,6 13,5 1,4 2,8
2 12,2 24,7 2,6 5,2
3 32,3 44,8 29 4
4 233 40,0 4,0 6,9
5 34,2 66,2 0,6 1,2
6 53 12,9 0,2 04
7 74 29,2 11 4,2

Tab. 16 Spila, sektor 1, gustoca i brzina odlaganja kamenih izrade-
vina po fazama (prema broju i prema tezini)

Tab. 16 Spila, Sector 1, density and deposition rate of lithic artifacts
by phase (by count and by weight)

sity, although it must be acknowledged that our estimates
of phase duration are quite rough. In Table 16, we provide
both measures of activity intensity.

Density of lithic finds increases rapidly from Phase 1 to
Phase 3, remains high until Phase 5, then drops sharply in
Phase 6 (Fig. 20, left). Their deposition rate increases more
smoothly from Phase 1 to Phase 4, but then drops sharply
already in Phase 5 (Fig. 20, right). Deposition rate estimates
for phases 5 and 6 are unreliable due to uncertain durati-
on of those phases, while the values for Phase 7 reflect its
mixed contents.

These trends suggest only sporadic activity during the
earliest Neolithic or, more precisely, sporadic activities that
involved use of flaked stone artifacts. Those activities incre-
ased with time, and were much more common during the
Middle and Late Neolithic. Probably, this testifies of an ove-
rall increasing intensity of site occupation as the Neolithic
progressed. If our duration estimate for Phase 5 is correct,
Copper Age witnessed a sharp decline in intensity of occu-
pation, which remained very low until the end of prehistory.
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SI.20 Spila, sektor 1, gustoca (lijevo) i brzina odlaganja (desno) kamenih izradevina po fazama
Fig. 20 Spila, Sector 1, density (left) and deposition rates (right) of lithic artifacts by phase
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nog neolitika, to¢nije, sporadi¢ne aktivnosti koje su uklju-
Civale upotrebu kamenih izradevina. Te aktivnosti su se s
vremenom intenzivirale pa su za srednjeg i kasnog neolitika
bile znatno uobicajenije, Sto vjerojatno ukazuje na opcenit
porast intenziteta koristenja nalazista tijekom neolitika. Ako
je nasa procjena za trajanje faze 5 to¢na, za bakrenog doba
intenzitet koristenja nalazista naglo je opao i nakon toga
ostao vrlo nizak sve do kraja prapovijesti.

NISKI PROLAZ (SEKTOR 3)

Najveca dubina iskopa u sektoru 3 iznosi nesto malo pre-
ko jednog metra. Kao 5to smo ve¢ napomenuli, ta je dubina
bila odredena prakti¢cnom potrebom da se unutrasnjost Spi-
lje ucini pristupacnom za posjetitelje. S arheoloskog gledi-
$ta, iskopavanje je prekinuto na proizvoljnoj dubini, jer se
naslage bez prekida nastavljaju ispod dna otkopane sonde.

U usporedbi sa sektorom 1, stratigrafija sektora 3 znat-
no je manje jasna. TaloZina koja ispunjava najvisi dio niskog
prolaza unesena je u vodoravnom smjeru iz ulazne prosto-
rije Spilje. Prijelaz izmedu stratigrafskih jedinica ¢esto je ne-
jasan. Iskopavanje je u takvim slu¢ajevima moglo biti pro-
vedeno jedino proizvoljnim otkopnim slojevima. Zbog toga
ponekad nismo mogli izbje¢i mijeSanje nalaza iz susjednih
stratigrafskih konteksta i faza.

Na osnovi stilskih obiljezja dijagnostickih ulomaka lon-
Carije i stratigrafskih odnosa konteksta iz kojih su prikuplje-
ni, stratigrafski slijed sektora 3 podijelili smo u tri glavne
faze koje otprilike odgovaraju fazama u sektoru 1. Te faze
nisu tako ¢vrsto definirane kao one u sektoru 1 pa sve vje-
rojatno sadrze ponesto zaostalih i umetnutih nalaza. Fazu 5
pripisali smo opcenito bakrenom dobu i podijelili je u dvije
podfaze. Konteksti koji ¢ine fazu 5a sadrzavali su karakteri-
sti¢nu loncariju nakovanskog stila, ali i ponesto ulomaka ra-
noga cetinskog stila. Podfazu 5b obiljeZzavaju ulomci rano-
ga cetinskog stila ukradeni ¢edljastim utiskivanjem, iako su
najstariji konteksti te podfaze jo$ uvijek sadrzavali poneke
nakovanske ulomke, dok se u njezinim najmladim kontek-
stima pojavljuje kasnija cetinska loncarija, najavljujuci prije-
laz u bronc¢ano doba. Faza 6 sadrzi kasniju bron¢anodobnu
loncariju, a faza 7 znatnu koli¢inu helenisti¢ke keramike, uz
ponesto grubih Zeljeznodobnih ulomaka.

Za apsolutno datiranje faza 5 i 6 stoje nam na raspola-
ganju Cetiri radiokarbonska datuma (tab. 2), to nije dovolj-
no za Bayesovo statisticko modeliranje pocetaka, trajanja i
zavrietaka pojedinih faza. Ti datumi ipak upucuju na to da
faza 5 u sektoru 3 pokriva Citavo 3. tisucljece prije Krista, a
mozda i dulje razdoblje.

GLAVNE TEHNOLOSKE KATEGORIJE IZRADEVINA
Iz sektora 3 prikupljene su samo 42 izradevine, ukupne
teZine 175 grama. Sve su napravljene od zamjenskih roznja-

ka koje smo ve¢ opisali kao dominantnu kamenu sirovinu
u sektoru 1. Termicki izmijenjeni (21%) i patinirani komadi
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LOW PASSAGE (SECTOR 3)

Maximum depth reached by excavation in Sector 3 was
just over one meter. As was already mentioned, this depth
was determined by the practical demand to make the cave
interior accessible to visitors. From an archaeological per-
spective, digging was discontinued arbitrarily, since depo-
sits continue without break beyond the bottom of the exca-
vated trench.

Compared to Sector 1, stratification in Sector 3 is much
less clear. The soil that filled the topmost part of the low pa-
ssage was introduced horizontally from the external cham-
ber of the cave. Transition between stratigraphic units was
often fuzzy. When that was the case, excavation necessarily
proceeded by arbitrary levels. Consequently, some mixing
of finds between the neighboring stratigraphic contexts
and phases was unavoidable.

Based on style of diagnostic potsherds, and stratigraphic
relationships of contexts from which those potsherds were
recovered, we have divided the stratigraphic sequence in
Sector 3 into three major phases that roughly correspond
to those in Sector 1. These phases are much less clear-cut
than the phases defined in Sector 1, and all of them proba-
bly contain quite a few residual and intrusive finds. Phase
5 was attributed generally to the Copper Age and further
divided into two sub-phases. Contexts that constitute Sub-
phase 5a contained characteristic Nakovana-style pottery,
as well as a few early Cetina potsherds. Sub-phase 5b is
marked overall by comb-impressed early Cetina pottery,
although its lowest contexts still contained a few Nakovana
potsherds, while later Cetina pottery appears in its topmost
levels, heralding the transition to the Bronze Age. Phase 6
contains later Bronze Age pottery, while Phase 7 contains a
substantial amount of Hellenistic ceramics, as well as some
coarse Iron Age potsherds.

Four radiocarbon dates are available for absolute dating
of phases 5 and 6 (Tab. 2), too few to provide a reliable ba-
se for Bayesian modeling of phase transition and duration.
Nevertheless, these dates suggest that, in Sector 3, Phase 5
spans at least the entire third millennium BC.

MAIN TECHNOLOGICAL CATEGORIES OF ARTIFACTS

Only 42 lithic artifacts, weighing 175 grams, were reco-
vered from Sector 3. All of them were made of replacement
cherts, described above as the dominant lithic raw material
in Sector 1. Thermally altered pieces (21%) and patinated
pieces (14%) appear with similar frequencies as in Sector 1.

Over 60% of the assemblage is debitage, while tools ma-
ke up almost a quarter, cores almost 10%, and debris just un-
der 5% (Tab. 17). Compared to the assemblage from Sector
1, the only marked difference is the low frequency of debris
(Fig. 9). We suspect this to be is a consequence of the alre-
ady mentioned less efficient artifact recovery. Most of the
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(14%) podjednako su ¢esti kao u sektoru 1.

Preko 60% skupa nalaza ¢ini lomljevina, oruda ¢ine oko
Cetvrtine, jezgre skoro 10% te krsje nepunih 5% (tab. 17). U
usporedbi sa skupom nalaza iz sektora 1, jedina ocita razli-
ka je niska ucestalost krsja (sl. 9). Pretpostavljamo da je to
posljedica ve¢ spomenutog manje ucinkovitog nacina pri-
kupljanja nalaza. Vecina prikupljenih kamenih izradevina
razmjerno je velika: prosjecna tezina im je 4,2 g, za razliku
od 1,8 g u sektoru 1. To pokazuje da mnoge male izradevine,
uklju¢ujudi i nesrazmjerno velik broj odbojci¢a, nisu priku-
pljene.

Cijepanje ovog razmjerno malog skupa nalaza po kro-
noloskim fazama ne bi bilo produktivno. Preko 70% izra-
devina (ukupno njih 30) pripada podfazi 5b. Iz podfaze 5a
potjece samo sedam izradevina: segment prizmolikog sjeci-
va, tri odbojka i tri ulomka jezgara. Fazi 6 pripada po jedan
segment prizmolikog sjeciva, nazubak i odbojak, a fazi 7 re-
tusirani segment sjeciva i ulomak jezgre. Najvedi dio skupa
nalaza (86%) ocito pripada fazi 5, odnosno bakrenom dobu.
Posve je moguce da su neke, ako ne i sve kamene izradevi-
ne koje su prikupljene iz kasnijih konteksta zapravo zaostali
bakrenodobni nalazi.

LOMLJEVINA, ORUDA, JEZGRE | KRSJE

Ucestalosti odbojaka, nepravilnih sjeciva i prizmolikih
sjeciva vrlo su slicne onima u sektoru 1 (sl. 11), narocito fazi 5
sektora 1. Odnos sjeciva naspram odbojaka nesto je manje
od 2 : 3, a prizmolika sjeciva priblizno su dvostruko brojni-
ja od nepravilnih sjeciva. Ako ubrojimo i prvobitne oblike
oruda, prizmolika sjeciva postaju jos brojnija, a ucestalosti
odbojaka (52%), prizmolikih sjeciva (31%), nepravilnih sjeci-
va (11%) i neodredivih komada (6%) izvrsno se pokapaju s
ucestalostima u fazi 5 sektora 1 (usporedi sa sl. 12, desno).

Sva obiljeZja oblika odbojaka odgovaraju onima iz sek-
tora 1 osim njihove prosjecne veli¢ine. lako su najveci od-
bojci iz oba sektora podjednake velic¢ine, odbojci iz sektora
3 su u prosjeku znatno vedi (tab. 18, usporedi s tab. 8). To
mozemo objasniti manjkavom tehnikom prikupljanja zbog
koje su propustene mnoge manje izradevine. Isto vrijedi za
prizmolika sjeciva (T. 5: 1-4) koja se ni po ¢emu ne razlikuju
od onih iz sektora 1, osim $to su vjerojatno u prosjeku nesto

Klasa / Class n %
LOMLIJEVINA / DEBITAGE 26 61,9
Odbojci / Flakes 15
Przmati¢na sjeciva / Prismatic blades 7
Nepravilna sjeciva / Irregular blades 4
ORUDA /TOOLS 10 23,8
Strugala / Scrapers 3
Retusirana sjeciva / Retouched blades 2
Nazubak / Denticulate 1
Iskrzani komadi¢i / Scaled pieces 2
Neodredivi retusirani uomci / Broken reto- 5
uched pieces
JEZGRE / CORES 4 9,5
Ulomci jezgara / Core fragments 4
KRSJE / DEBRIS 2 4,8
Odbojcici / Chips 2
UKUPNO / TOTAL 42 100,0

Tab. 17 Spila, sektor 3, razdioba skupa nalaza
Tab. 17 Spila, Sector 3, assemblage breakdown

recovered lithics are relatively large: their average weight is
4.2 grams, as compared to only 1.8 grams in Sector 1. This
suggests that many of the small artifacts escaped recovery,
including a disproportionately large number of chips.

Further splitting of this relatively small assemblage by
chronological phase would not be productive. Over 70% of
the lithics (a total of 30) are attributable to Sub-phase 5b.
Sub-phase 5a yielded only seven artifacts: a prismatic blade
segment, three flakes and three core fragments. Phase 6 yi-
elded a prismatic blade segment, a denticulate and a flake,
while Phase 7 yielded a retouched blade segment and a co-
re fragment. Most of the assemblage (86%) clearly belongs
to the Copper Age (Phases 5). It is quite possible that some,
if not all, of the lithic artifacts recovered from later contexts
are residual finds that also belong to the Copper Age.

DEBITAGE, TOOLS, CORES AND DEBRIS
Frequencies of flakes, irregular blades and prismatic bla-

des are very close to those in Sector 1 (Fig. 11) and, more
specifically, in Phase 5 of Sector 1. Blades to flakes ratio is sli-

Duzina Sirina Debljina Tezina (e **:eetl)?jtilr\::a
n=11 Length Width Thickness Weight N o .

(mm) (mm) (mm) @ Shape F?elatlve

Thickness
Minimum / Minimum 13,0 14,7 1,7 09 0,53 0,07
Maksimum / Maximum 42,8 471 10,9 16,9 1,86 0,45
Prosjek / Average 32,16 26,83 5,96 5,85 1,30 0,23
SD 8,15 9,95 2,75 4,74 0,43 0,10

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina
*Shape = length / width; ** Relative thickness = thickness / width

Tab. 18 Spila, sektor 3, deskriptivne statisticke vrijednosti za odbojke (samo cijeli primjerci)
Tab. 18 Spila, Sector 3, descriptive statistics for flakes (complete specimens only)
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veca (uzorak im je premalen za valjanu statisticku analizu).

Od ukupno deset oruda, pet je napravljeno na priz-
molikim sjecivima, tri na odbojcima, dok za preostala dva
prvobitni oblici nisu odredivi. Odnosi medu prvobitnim
oblicima (sl. 14) vrlo su bliski onima iz faze 5 sektora 1 (sl.
15). Najucestalija oruda su strugala, $to pomalo iznenaduje.
Medu njima su dva ¢eona strugala (T. 5: 6,8) i bo¢no struga-
lo retusirano duz oba boc¢na ruba (T. 5: 7), sva napravljena
na sjec¢ivima. Jedno od dva dvobo¢no retusirana sjeciva (T.
5:5, 10) zavrsava odlomljenim Siljkom. Medu svrsishodnim
orudima na odbojcima je jedan prili¢no velik nazubak (T. 5:
9) i dva iskrzana komadica. Dva od ¢etiri mala ulomka jezga-
ra imaju tragove bipolarnog udaranja. Prikupljena su samo
dva odbojcica.

PROIZVODNJA, UPORABA | ODLAGANIJE

Tragovi lomljenja kamena na samom nalazistu u sektoru
3 jednako su rijetki kao u sektoru 1. Nema citavih jezgara, a
dva od Cetiri ulomka jezgara (kao i dva iskrzana komadica)
reducirani su bipolarnim udaranjem. Okorinski elementi ne-
$to su ¢es¢i nego u sektoru 1 (24% svih oruda, lomljevine i
odboijcica), no jos uvijek ih je razmjerno malo. Okorina obi¢-
no prekriva tek mali dio dorsalne strane, samo jedna izra-
devina ima preko 50% okorine, a prvotnih odbojaka nema.

Razli¢ite vrste modificiranja ruba iskazuju sli¢cne pra-
vilnosti kao u sektoru 1 koje su jo$ izraZenije. Neprekinuti
i nepravilni mikroretus tri je puta ¢es¢i na prizmolikim sje-
¢ivima nego na odbojcima, gruba oSteéenja ruba ¢esca su
na odbojcima nego na prizmolikim sje¢ivima, a oko 20%
prizmolikih sjeciva ima netaknute rubove, za razliku od pre-
ko 60% odbojaka. Kao sto je vec re¢eno, to pokazuje da su
retusirana i neretusirana prizmolika sjeciva upotrebljavana
znatno cesce i intenzivnije od odbojaka.

Priblizna gusto¢a kamenih izradevina u fazi 5 sektora
3 je samo Cetiri izradevine (13 grama) po kubi¢nom metru
iskopanog tla, a priblizna brzina odlaganja samo 0,2 izra-
devine (0,6 grama) na stoljece. Obje ove mijere intenziteta
aktivnosti vrlo su niske u usporedbi s fazom 5 sektora 1. Te
su vrijednosti najvjerojatnije podcijenjene, jer se ¢ini da su
mnoge male izradevine izmakle prikupljanju. S druge stra-
ne, u tijesnom prostoru niskog prolaza vjerojatno se odvi-
jalo manje aktivnosti nego pri ulazu u $pilju pa ondje treba
ocekivati manju ucestalost odlaganja.

UNUTRASNJA DVORANA (SEKTOR 2)

Iskopavanje je u sektoru 2 bilo ogranic¢eno na tanki he-
lenisticki sloj koji je prekrivao manje od polovice povrsine
unutrasnje dvorane. Taj sloj bio je tek ponegdje deblji od
nekoliko centimetara te je isklinjavao pri rubu otkopanog
prostora. Iz naslaga koje leze neposredno ispod helenistic-
kog sloja prikupljena su dva uzorka drvenog ugljena za ra-
diokarbonsko datiranje. Sude¢i po radiokarbonskim datu-
mima (tab. 2), te naslage pripadaju ranom bakrenom dobu.
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ghtly less than 2 : 3, and prismatic blades are approximately
twice as common as irregular blades. When tool blanks are
included, prismatic blades become even more common,
and the frequencies of flakes (52%), prismatic blades (31%),
irregular blades (11%) and unclassifiable pieces (6%) match
almost perfectly their frequencies in Phase 5 of Sector 1 (for
comparison, see Fig. 12, right).

All formal characteristics of flakes correspond to those
from Sector 1, except for their average size. While the lar-
gest pieces from both sectors are of roughly equal size,
flakes from Sector 3 are considerably larger on the average
(Tab. 18; compare to Tab. 8). This can be explained by im-
perfect recovery technique that missed many of the smaller
artifacts. The same is true for prismatic blades (Pl. 5: 1-4),
which are indistinguishable from those from Sector 1, asi-
de from apparently being somewhat larger on the average;
their sample is too small for a meaningful statistical analysis.

Five of the ten tools were made on prismatic blades,
three were made on flakes, while blank types could not be
determined for two of the tools. These tool blank ratios (Fig.
14) are closely similar to those in Phase 5 of Sector 1 (Fig.
15). Somewhat surprisingly, scrapers are the most common
tools, including two end scrapers (PI. 5: 6, 8) and a bilaterally
retouched side scraper PI. 5: 7), all of them made on blades.
There are two bilaterally retouched blades (PI. 5: 5, 10), one
of them with pointed (broken) distal termination. Expedient
tools on flakes include a relatively large denticulate (PI. 5: 9)
and a couple of scaled pieces. Two of the four small core fra-
gments show evidence of bipolar percussion. Only a couple
of chips were classified as debris.

PRODUCTION, USE AND DISCARD

Like in Sector 1, in Sector 3 there is little evidence of on-
site flintknapping. Complete cores are absent, and two of
the four small core fragments (as well as a couple of scaled
pieces) were reduced by bipolar percussion. Cortical ele-
ments are not as rare as in Sector 1 (24% of all tools, de-
bitage, and chips), but they still are not numerous. Cortex
usually covers just a small part of their dorsal surface, only
a single artifact is more than 50% cortical, and there are no
primary decortication flakes.

Presence of different kinds of edge modification exhi-
bits a similar, even more pronounced, pattern as in Sector
1. Continuous and irregular microretouch are three times as
common on prismatic blades as on flakes, rough edge da-
mage is more common on flakes than on prismatic blades,
and about 20% of prismatic blades have pristine edges, as
opposed to over 60% of flakes. Again, this indicates that pri-
smatic blades, whether retouched or not, were much more
readily and/or intensively used than flakes.

The approximate density of lithics in Sector 3, Phase 5 is
only 4 artifacts (13 grams) per cubic meter of excavated soil,
and the approximate deposition rate is only 0.2 artifacts (0.6
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Mali skup nalaza od lomljenog kamena sadrzi jedanaest
izradevina, tezine 32,5 g. Prikupljeni su s povrsine i iz tanko-
ga helenisti¢kog sloja, gdje ih smatramo zaostalim nalazima
iz bakrenodobnih naslaga koje taj sloj neposredno preslo-
java. Skup nalaza sadrzi jedno dvobocno retusirano sjecivo
(T. 5: 13), Cetiri segmenta prizmolikih sjeciva (T. 5: 11-12), tri
odbojka, dva odbojci¢a i jednu krhotinu. Sirovinom, obiljez-
jima oblika i sastavom u kojem prevladavaju prizmolika sje-
Civa, taj skup nalaza odgovara bakrenodobnim skupovima
nalaza (faza 5) iz sektora 11 3.

DIJAKRONIJSKE PROMJENE U SPILI

Skupovi litickih nalaza iz Spile vrlo jasno upucuju na
kontinuitet redukcijske tehnologije i pribavljanja sirovine
kroz razdoblje od ¢etiri tisu¢e godina, od pocetka ranog ne-
olitika do kraja bakrenog doba. Promjene koje se dogadaju
pretezno su kvantitativne, a ne kvalitativne prirode.

Tehnologija prizmolikih sjeciva prisutna je kroz ¢itavo
spomenuto razdoblje. lako se ta tehnologija ne mijenja,
udio prizmolikih sjeciva u skupu nalaza postupno raste. Taj
rastuci trend vrlo je jasan ako lomljevinu i prvobitne oblike
analiziramo zajedno. Tijekom vremena, prizmolika sjeciva
sve se Ce$ce biraju za izradu oruda. Retusirana sjeciva koja
se pojavljuju u srednjem neolitiku najucestalija su i karakte-
risticna klasa oruda u kasnom neolitiku i bakrenom dobu.

Svrsishodna oruda poput retusiranih odbojaka i iskr-
zanih komadi¢a pokazuju obrnuti trend. Ona obiljezuju
rani neolitik, manje su uobi¢ajena u srednjem neolitiku, a
u kasnijim su razdobljima rijetka. Zarupci i oruda s hrptom
vremenski su ogranic¢eni na ranija razdoblja (rani i srednji
neolitik). Opsidijan je prisutan samo u srednjem neolitiku.
Svrdla su ogranicena na srednji i kasni neolitik. Dvostrano
retusirani Siljci i drugi proizvodi lomljenja pritiskom pojav-
ljuju se razmjerno kasno, ne prije kasnog neolitika. Drugi tip
oruda vezan uz strelicarstvo predstavljaju polumjesecasti
mikroliti koji dolaze jo$ kasnije, za bakrenog doba, a moz-
da i za ranoga bron¢anog doba. Za razvijenoga bron¢anog
doba i Zeljeznog doba, izradevine od lomljenog kamena u
Spili upotrebljavale su se vrlo rijetko, ako su se uopce upo-
trebljavale.

2. GRADINA GRAD

Oko jedan kilometar jugozapadno od Spile uzdize se
nad visoravni Donje Nakovane istaknuti stjenovit brezuljak
zvan Grad. Prije nasih istrazivanja, Grad nije bio sustavno
arheoloski istrazivan (Petri¢ 1978). Tijekom cetiri sezone te-
renskog rada (2005.-2008.) proveli smo intenzivan pregled
povrsine gradine i iskopali malu istraznu sondu na njezinoj
vrinoj zaravni (Forenbaher, Raji¢ Sikanji¢ 2006; 2007; 2008;
Forenbaher, Vlak 2009; Raji¢ Sikanji¢, Forenbaher 2010; Fo-
renbaher 2010b).

ISTRAZNA SONDA NA GRADU
Godine 2008. iskopali smo istraznu sondu nedaleko od

grams) per century. Compared to Sector 1, Phase 5, both of
these measures of activity intensity are very low. Most likely,
they are underestimates, since many small lithics seem to
have escaped recovery. On the other hand, lower frequency
of discard is to be expected in the cramped space of the low
passage, which would have witnessed less activity than the
area near the cave entrance.

INTERIOR CHAMBER (SECTOR 2)

Excavation in Sector 2 was limited to the thin Hellenistic
layer that covered less than a half of the interior chamber’s
surface. This layer was rarely more than a few centimeters
thick, and petered out beyond the excavated area. Two
charcoal samples were recovered for dating purposes from
deposits that immediately underlied the Hellenistic layer.
According to radiocarbon dates (Tab. 2), these underlying
deposits belong to early Copper Age.

The small lithic assemblage contains eleven artifacts,
weighing 32.5 grams. They were recovered from the surfa-
ce and from the thin Hellenistic layer, where they are con-
sidered residual finds from the directly underlying Copper
Age deposits. The assemblage contains a single bilaterally
retouched blade (PI. 5: 13), four prismatic blade segments
(PI. 5: 11-12), three flakes, a couple of chips and a chunk. Raw
material and formal traits of these artifacts, as well as the
composition of the assemblage, which is dominated by pri-
smatic blades, correspond to those of Copper Age (Phase 5)
assemblages recovered from sectors 1 and 3.

DIACHRONIC CHANGE AT SPILA

Lithic assemblages from Spila provide overwhelming
evidence of continuity in reduction technology and raw
material acquisition over a period of four thousand years,
from the beginning of Early Neolithic until the end of Co-
pper Age. When changes occur, they are mainly quantitati-
ve, rather than qualitative.

Prismatic blade technology is attested throughout that
period. While technology itself does not change over time,
prismatic blades gradually grow more common. This incre-
asing trend becomes very clear when debitage and tool
blanks are analyzed together. Prismatic blades were ever
more often selected as tool blanks. First appearing in Midd-
le Neolithic, retouched blades became the most common
and characteristic tool class in Late Neolithic and Copper
Age.

Expedient tools, such as retouched flakes and scaled
pieces, exhibit the opposite trend. They characterize the
Early Neolithic, become less common in Middle Neolithic,
and are rare in later periods. Truncations and backed ele-
ments are temporally restricted to earlier periods (Early
Neolithic and Middle Neolithic). Obsidian is present only
during the Middle Neolithic. Drills are limited to Middle and
Late Neolithic. Bifacial arrow points and other products of
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ruba vrdne zaravni Grada (sl. 21). Pri tome smo slijedili iste
postupke iskopavanja kao u sektoru 1 Spile. Nastojali smo
slijediti prirodne slojeve gdje god je to bilo moguce. Stra-
tigrafija je Cesto bila nejasna ili odsutna pa smo tada isko-
pavali u proizvoljnim otkopima debljine manje od 10 cm.
Koristili smo samo male ru¢ne alate i suho prosijali svu isko-
panu zemlju na sitima otvora 6 mm. Vodoravnu prostornu
kontrolu osigurali smo mrezom kvadrata od 1T m.

Najveca debljina kulturnih slojeva koji leze na vapnenac-
koj stijeni bila je oko 0,8 m. Prostirali su se gotovo vodorav-
no, no izmedu vecine stratigrafskih jedinica nije bilo jasnog
razgrani¢enja. Nismo naisli ni na kakve tvorevine sacuvane
in situ. Svi su slojevi bili do izvjesne mjere poremeceni, no
doniji slojevi bili su manje poremeceni od gornjih. Unato¢
tomu, postoje jasne pravilnosti u stratigrafskom rasporedu
vremenski osjetljivih arheoloskih nalaza.

Na osnovi stratigrafskih odnosa i ucestalosti karakteri-
sticnih nalaza loncarije, stratigrafski slijed Grada podijelili
smo na Cetiri faze (Forenbaher 2010b). Konteksti pripisani
najranijoj fazi D sadrze razmjerno malo nalaza. U njima se
ulomci loncarije koji se mogu pripisati kasnom neolitiku ili
ranom bakrenom dobu mijedaju s kasnobakrenodobnom
(ranocetinskom) loncarijom. Gustoca nalaza znatno je ve-
¢a u sljedecoj fazi C, gdje se vecina dijagnostic¢kih ulomaka
loncarije moze pripisati razvijenom bron¢anom dobu. Uz
njih se pojavljuje i ponesto ranobakrenodobnih, kasnoba-
krenodobnih i helenisti¢kih ulomaka. Faza B obuhvaca kon-
tekste koji sadrze podjednak broj prapovijesnih i helenistic-
kih ulomaka pa je ne moZzemo poblize pripisati ni jednom
od ta dva razdoblja. Najmladu fazu A obiljezuje helenisticka
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pressure flaking appear relatively late, not before the Late
Neolithic. Another type of tool related to archery, microlit-
hic crescents appear even later, during the Copper Age and
(possibly) Early Bronze Age. During developed Bronze Age
and Iron Age, lithics were used very rarely in Spila, if they
were used at all.

2. GRAD HILLFORT

Located about one kilometer to the southwest of Spi-
la, Grad is a prominent rocky hill that overlooks the Lower
Nakovana Plateau. Previous to our fieldwork, the hillfort at
Grad was investigated only casually (Petri¢ 1978). During
four field seasons (2005-2008), we carried out intensive sur-
face survey of the hillfort and excavated a small test trench
on its summit plateau (Forenbaher, Raji¢ Sikanji¢ 2006;
2007; 2008; Forenbaher, Vlak 2009; Raji¢ §ikanjié, Forenba-
her 2010; Forenbaher 2010b) .

TEST TRENCH AT GRAD

In year 2008, we excavated a two-meter-square test
trench near the edge of the summit plateau (Fig. 21). We
followed the same excavation procedures as in Sector 1 of
Spila. We strived to follow natural layers where possible.
When stratification was unclear or absent, which was often
the case, excavation proceeded by arbitrary levels less than
10 cm thick. We used only small hand tools, and dry-sieved
all excavated soil using 6-mm sieves. One-meter square
grid provided horizontal spatial control.

Maximum thickness of cultural deposits that overlie li-
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keramika. Uz nju se pojavljuje prilican broj ulomaka grube,
slobodnom rukom oblikovane nedijagnosticke loncarije ko-
ja vjerojatno pripada zeljeznom dobu.

Za Grad nemamo radiokarbonskih datuma. Sudeci po
sadrzanoj loncariji, faza D vjerojatno pripada 4. i 3. tisu¢lje-
¢u, faza C 2. tisucljecu, faza B 2. i/ili 1. tisu¢ljecu i faza A ka-
snijem 1. tisucljecu prije Krista.

SIROVINE

Preliminarnim pregledom nalaza utvrdena je znakovita
sli¢cnost osnovnih materijalnih tipova kamenih izradevina
iz Spile i s Grada. Stoga su pri materijalnoj klasifikaciji litike
s Grada uglavnom koristeni uzorci tipova za Spilu. Makro-
skopsku analizu dopunili smo mikroskopskom na nabrusci-
ma izabranih uzoraka materijalnih tipova.

Rezidualni roZnjaci

Iz sonde iskopane na Gradu prikupljena su 343 kamena
predmeta ukupne tezine 1138 g. Od toga 77 nalaza (192,9
g) ¢ine geofakti koji su diluvijalnim i pedogenetskim pro-
cesima dospjeli u kulturni sloj. Sivi, trodni fragmenti nodula
rezidualnih roZnjaka sastavni su dio tla nastalog na samom
nalazis$tu rastvaranjem vapnenaca s roznjacima. Grad se na-
lazi u podrucju donjokrednih vapnenaca u kojima se mje-
stimice pojavljuju nodule roznjaka (Korolija, Borovi¢ 1975;
Korolija et al. 1977: 27, 33). Inace kemijski rezistentni, ovi su

mestone bedrock was about 0.8 m. Their stratification was
near horizontal, but there were no clear interfaces between
most of the stratigraphic units, and we did not encounter
any in situ preserved features. All layers were disturbed to
some degree, but deeper layers were less disturbed than
those lying near the surface. There are, nevertheless, clear
patterns in stratigraphic distribution of temporally sensitive
archaeological finds.

Based on stratgraphic relationships and frequency of
characteristic pottery finds, we have divided the Grad sequ-
ence into four phases (Forenbaher 2010b). Contexts attri-
buted to the earliest Phase D contain relatively few finds.
In these contexts, pottery fragments attributable to Late
Neolithic or Early Copper Age mix with Late Copper Age
(early Cetina) pottery. Density of finds is much higher in the
following Phase C, where the majority of diagnostic pot-
sherds are attributable to the developed Bronze Age. Mixed
among them are relatively few Early Copper Age, Late Co-
pper Age, and Hellenistic potsherds. Phase B incorporates
contexts that contain roughly equal number of prehistoric
and Hellenistic potsherds. This phase cannot be attributed
more closely to either of these periods. The youngest Phase
A is marked by coarse Hellenistic pottery, which is accom-
panied by relatively numerous coarse, hand-made and
otherwise nondiagnostic potsherds, presumably attributa-
ble to the Iron Age.

There are no radiocarbon dates available from Grad.

Izvoriste, skupina sirovinskog materijala Tezina / Weight Broj / Count
Source, raw material group g % n %
G 3 jenski roznjak, di varijetet
argano, zamjenski roznjak, sme |var|er e 5837 618 132 496
Gargano, replacement chert, brown variety
Gargano, zamjenski roznjak, sivi varijetet 78 08 11 4
Gargano, replacement chert, grey variety ' '
Gargano, Tavoliere, zamjenski roznjak, obluci
. 89,7 9,5 16 6
Gargano, Tavoliere, replacement chert, pebbles
Gargano, roznjak iz detrltlc-n.og. vapnenca 1074 4 15 57
Gargano, chert from detritic limestone
Vjerojatno Gargano, roznjak, pgtlnlran 342 36 31 n7
Probably Gargano, chert, patinated
Marche, Umbria, scaglia rossa roznjak
. . 2,0 0,2 2 0,8
Marche, Umbria, scaglia rossa chert
PeIJ.efac, roznjak§ numul|t|.ma 58 06 : 04
Peljesac, chert with numulites
Termicki izmijenjeni roZnjaci 88,7 94 33 124
Thermally altered cherts
Petrografski neodredivi roznjaci
gratski Vi roznjac 25,8 2,7 25 9,4
Petrographically indeterminate cherts
Ukupno / Total 9451 100,0 266 100,0

Tab. 19 Grad, istrazna sonda, razdioba skupa nalaza prema tipovima sirovinskog materijala
Tab. 19 Grad, test trench, lithic assemblage breakdown by raw material group
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roznjaci trodni i porozni jer je iz njih otopljena i isprana kar-
bonatna komponenta. Tehnicki je to |03, prakti¢cno neupo-
rabljiv kamen pa ne iznenaduje $to na nalazistu nisu nadene
izradevine od te sirovine. Ova skupina nalaza nije prikazana
u statistickom pregledu (tab. 19 20).

Tipovi sirovinskih materijala

Analizom je obuhvaceno 266 kamenih izradevina uku-
pne tezine 945,1 g. Sve osim jedne izradene su od zamjen-
skih roznjaka. Utvrdeni su sljedeci petrografski tipovi i vari-
jeteti:

Smedi (zu¢kastosivi i Zu¢kastosmedi) varijetet roznjaka s
mikrofosilima (vjerojatno s radiolarijama, spikulama spongi-
ja i planktonskim foraminiferama) i rekristaliziranim litokla-
stima zastupljen je sa 132 izradevine ukupne tezine 583,7
g ili 61,8% tezinskog udjela. Medu njima je i velika krhotina
teska 456 g.

Sivi (smeckastosivi i tamnosivi) varijetet zastupljen je sa
11 izradevina ukupne tezZine 7,8 g ili 0,8% tezinskog udjela.
U ovoj skupini zabiljezene su izradevine s okorinom konglo-
meratskog habitusa kakve nalazimo i u Spili.

Oba gornja varijeteta odredena su prema makroskopski
identi¢nim uzorcima materijalnih tipova iz Spile te prema

Judging by pottery contents, Phase D probably belongs
to the fourth and the third millennium BC, Phase C to the
second millennium BC, Phase B to the second and/or first
millennium BC, and Phase A to later first millennium BC.

RAW MATERIALS

Preliminary survey of finds established a remarkable si-
milarity between artifacts from Spila and Grad with regard
to the major raw material types. Therefore, raw material cla-
ssification of lithics from Grad was based primarily on type
samples for Spila. Macroscopic analysis was augmented by
polished sections microscopy of a selected sample of ma-
terial types.

Residual cherts

Test trench at Grad yielded a total of 343 stone objects,
weighing 1138 grams. These include 77 geofacts (total
weight 192.9 g), which were incorporated into the cultural
deposit by diluvial and pedogenetic processes. Gray, friable
fragments of residual chert nodules are a constituent part
of the soil that was formed at the site by decomposition
of chert-bearing limestones. Grad is located within a zone
of lower Cretaceous limestones that occasionally contain
chert nodules (Korolija, Borovi¢ 1975; Korolija et al. 1977: 27,
33). While chemically resistant, these cherts are friable and

Izvoriste, skupina sirovinskog materijala Faza D Faza C Faza B Faza A
Source, raw material group Phase D Phase C Phase B Phase A
G ' ienski roznjak, S
argano, zamjenski roznjak, smedi varljétet 4619 48,8 56,8 16,2
Gargano, replacement chert, brown variety
Gargano, zamjenski roznjak, sivi varijetet 42 36
Gargano, replacement chert, grey variety ' !
Tavoli jenski roznjak, obluci
Gargano, avc? iere, zamjenski roznjak, obluci 35 545 6.4 25,3
Gargano, Tavoliere, replacement chert, pebbles
Gargano, roznjak iz detrltlc.n.og. vapnenca 242 82,0 12
Gargano, chert from detritic limestone
Vjerojatno Gargano, roznjak, p.atlnlran 47 19,3 102
Probably Gargano, chert, patinated
Marche, Umbria, scaglia rossa roznjak
. . 2,0
Marche, Umbria, scaglia rossa chert
Peljesac, roznjak s numulitima
L . . 58
Peljesac, chert with numulites
Termicki izmijenjeni roznjaci
13,4 19,5 54,5 1,3
Thermally altered cherts
p foki S
etrogré ski n'eodred|V|. roznjaci 0.2 20,2 53 01
Petrographically indeterminate cherts
Ukupno / Total 483,7 192,7 2246 441

* Ukljucujuci jedan komad krhotine tezak 456 g
* Including a single chunk weighing 456 grams

Tab.20 Grad, istrazna sonda, tipovi sirovinskih materijala po fazama (tezina u gramima)

Tab. 20 Grad, test trench, raw material groups by phase (weight in grams)
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tome zakljucujemo da oni takoder potjecu iz autohtonih i
alohtonih izdanaka roznjaka koji se nalaze na sjevernom i
sjeveroistocnom podruc¢ju Gargana.

Valutice sivog roznjaka koje prema karakteristikama jez-
grenog dijela pripadaju sivom varijetetu iz Spile zastupljene
su sa 16 izradevina tezine 89,7 g ili 9,5% teZinskog udjela.
Na nabrusku su vidljivi rekristalizirani litoklasti i sacuva-
ni mikrofosili (vjerojatno radiolarije). Poneka okorina ima
konglomeratski habitus. Za ovu skupinu izradevina znako-
vita je vrlo dobro zaobljena valuti¢na okorina s udarnim
napuklinama. Treba naglasiti da nije rije¢ o genetski oblim
nodulama roznjaka kojima okorina u fluvijalnom ili marin-
skom transportu moze biti manje-viSe pohabana, nego o
fragmentima nodula, le¢a roznjaka i drugih silicijskih stijena
koji su prosli dugotrajan transport u vodi visoke proto¢ne
energije. Posljedica resedimentiranja je dobro do vrlo do-
bro zaobljenje ¢ak i fizicki te kemijski najrezistentnijih stije-
na i nastanak karakteristi¢nih udarnih napuklina na povrsini
okorine valutica. U regiji Molise sjeverno od Gargana takve
su valutice dio grade neogenskih poligenetskih konglo-
merata (Balboni 1968: 18), a erodirane dolaze u obalnim i
zaobalnim aluvijima. Rijetki klasti toga tipa mjestimice se
pojavljuju u garganskim holocenskim aluvijima, a obilni
su i karakteristi¢ni u kvartarnim naplavinama u obalnom i
uskom zaobalnom podru¢ju Manfredonije i Siponta na ju-
gu Gargana. U tlima ravnice Tavoliere, valutice od silicijskih
stijena s udarnim napuklinama na okorini pojavljuju se ri-
jetko i to samo u nastavku navedenih podru¢ja. Geoloska
literatura rijetko se bavi petrografskim detaljima kao $to su
strukturalne razlike izmedu okorine i jezgrenog dijela nodu-
le roznjaka nastale u procesu silicifikacije stijene domacina
ili pojava patine i drugih sekundarnih znacajki klasta nasta-
lih u procesu transporta i resedimentiranja u razli¢itim geo-
loskim okolisima. Stoga koreliranje nakovanskih izradevina
s valutichom okorinom i garganskih valutica od roZnjaka i
drugih silicijskih stijena temeljimo na vlastitim terenskim
zapazanjima i komparativnim uzorcima.

Roznjaci iz detriti¢nih vapnenaca zastupljeni su sa 15
izradevina tezine 1074 g ili 11,4% tezinskog udjela. U ovu
skupinu pribrojili smo i jednu izradevinu konglomeratskog
habitusa za koju nismo mogli utvrditi je li rije¢ o zamjen-
skom roznjaku ili o nekoj vrsti silicificirane konglomeratske
stijene. Analogno izradevinama iz Spile, ova je sirovina gar-
ganskoga podrijetla.

Jednom dijeluizradevina s bijelom patinom (31 izradevi-
na tezine 34,2 g ili 3,6% tezinskog udjela) moguce je utvrditi
pripadnost roznjacima sivog i smedeg varijeteta gargan-
skog podrijetla.

Sljedece triizradevine petrografski sasvim odudaraju od
opce petrografske slike nalaza s Grada. Dvije su izradevine
(tezine 2 g ili 0,2% teZinskog udjela) napravljene od stijene
koja makroskopski vrlo sli¢i radiolaritu. Rije¢ je o zamjen-
skom roznjaku karakteristicne pastelne crvene boje koji je
razvijen u pelagi¢nim vapnencima tipa scaglia rossa, a do-

porous because their carbonate component had been dis-
solved and leached out. Technically, this is a practically use-
less, low quality stone. Unsurprisingly, none of the artifacts
recovered from the site were made of this raw material. This
group of finds is not shown it the statistical overview (Tab.
19 and 20).

Raw material types

A total of 266 lithic artifacts, weighing 945.1 grams, were
analyzed. All but one of them were made of replacement
cherts. We recorded the following petrographic types and
varieties:

Brown (yellowish gray and yellowish brown) variety with
microfossils (probably, radiolaria, spiculae of spongia and
planktonic foraminifera) and recrystallized lithoclasts is re-
presented by 132 artifacts weighing 583.7 grams, or 61.8%
of the assemblage by weight. This includes a large chunk,
weighing 456 grams.

Gray (brownish gray and dark gray) variety is repre-
sented by 11 artifacts weighing 7.8 grams, or 0.8% of the
assemblage by weight. Among them are artifacts with con-
glomerate habitus cortex, corresponding to some of the
finds from Spila.

Determination of both of these varieties was based on
macroscopically identical samples of material types from
Spila, which leads us to conclude that they also originate
from autochthonous and alochthonous chert outcrops
located in northern and northeastern part of Gargano.

Pebbles of gray chert that, according to characteristics
of their core parts, correspond to the gray variety from Spi-
la, are represented by 16 artifacts weighing 89.7 grams, or
9.5% of the assemblage by weight. Recrystallized lithoclasts
and preserved fossils (probably, radiolaria) are observable
in polished section. Some of the cortical surfaces have con-
glomerate habitus. Indicative for this group of artifacts is a
very well rounded pebble cortex with impact fractures. It is
important to note that these are not genetically round chert
nodules with their cortex more-or-less worn off by fluvial or
marine transport. Rather than that, these are fragments of
nodules, chert lenses and other silica rocks that had been
transported by high-energy running water over a long peri-
od of time. As a consequence of this redeposition, even the
physically and chemically most resilient rocks have a roun-
ded to well-rounded shape, while the pebble cortex surfa-
ce has characteristic impact fractures. Such pebbles are a
constituent part of Neogene polygenetic conglomerates in
Molise region to the north of Gargano (Balboni 1968: 18),
while eroded pebbles are present in alluvial deposits along
the coast and its hinterland. Rare clasts of this type occasio-
nally appear in Holocene alluviums of Gargano, but they are
common and characteristic in Quaternary alluviums along
the coast and its immediate hinterland around Manfredonia
and Siponto in southern Gargano. Silica rock pebbles with
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lazi u brojnim juznotirolskim i apeninskim lezistima. Takav
roznjak lako je dostupan na autohtonim izdancima u gor-
njokrednim i paleogenskim glinovitim vapnencima geo-
loSke serije Umbria-Marche na podru¢ju tjesnaca Rossa i
Frasassi (Carloni et al. 1971: 15-16; Cancellieri 2010: 77, 87).
Prema nasim zapaZanjima, rijedak je u tlima na obroncima
brda i u dolinama zaobalja provincije Ancona, a Cest je i vr-
lo kvalitetan u rije¢nim aluvijima rijeka Misa, Esino i Cesano
(Vukosavljevic et al. 2014). Tredi je nalaz (tezine 5,8 g ili 0,6%
tezinskog udjela) od roZnjaka s numulitima Zuékastosmede
boje. To je roznjak nastao u lokalnim naslagama donjoeo-
censkih alveolinsko-numulitnih vapnenaca, a pojavljuje se
juzno od navlake visokoga krsa (Rai¢ et al. 1980; Rai¢, Papes
1982: 23).

Jednom dijelu izradevina sa znakovima termicke izmje-
ne (33 nalaza tezine 88,7 g ili 9,4% tezinskog udjela) takoder
je moguce utvrditi pripadnost jednoj od skupina roznjaka
garganskog podrijetla s napomenom da medu njima ima i
lokalnih rezidualnih roznjackih geofakata. Petrografski ni-
je odredeno 25 izradevina tezine 25,8 g ili 2,7% teZinskog
udjela, za koje se ipak moze reci da su izradene od roznjaka.

GLAVNE TEHNOLOSKE KATEGORIJE IZRADEVINA

Odnosi medu glavnim tehnoloskim kategorijama kame-
nih izradevina s Grada (tab. 21) vidno se razlikuju od onih
iz Spile (sl. 9). Najbolje je zastupljeno krsje koje Cini preko
polovice skupa nalaza, na lomljevinu opada cetvrtina, na
jezgre i njihove ulomke 13,5%, dok su oruda razmjerno ma-
lobrojna (7,1%).

Ukupni skup nalaza podijeljen je prema gore definira-
nim kronoloskim fazama nalazista na cetiri manja skupa.

Faza Lomljevina | Oruda | Jezgre | Krsje | Ukupno
Phase Debitage Tools | Cores | Debris Total
D 7 4 3 1 25
C 27 9 21 65 122
B 30 4 9 54 97
A 3 2 14 22
UTko utzln °l e 19 36 | 144 | 266
Tab.21  Grad, istrazna sonda, razdioba skupa nalaza prema teh-

noloskim kategorijama i fazama
Grad, test trench, assemblage breakdown by technological
category and phase

Tab. 21

Raspolozivi uzorci za faze B i C prili¢no su veliki, dok su uzor-
ci za faze A i D znatno manji pa su stoga i manje pouzdani.
Ucestalost krsja postojano raste od 44% u fazi D do 64% u
fazi A, dok ucestalost lomljevine, oruda i jezgara opada (sl.
22).

Lomljevina
Pri klasifikaciji lomljevine drzali smo se istih, gore opisa-

nih kriterija. Sjeciva su na Gradu znatno manje brojna nego
u Spili. Odnos sjeciva naspram odbojaka je oko 1: 4 za cjelo-
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cortical impact fractures are rare in the soils of the Tavoliere
plain, and only appear close to the areas mentioned abo-
ve. Geological literature rarely addresses such petrographic
details as the textural difference between cortical and co-
re parts of a chert nodule created during the silicification
process of the host rock, or patination and other secondary
traits of the clasts incurred during transport and redepositi-
on in various geological environments. Hence, we base the
correlation between Nakovana artifacts with pebble cortex
and Gargano chert pebbles (and other silica rock pebbles)
on our own field observations and comparative samples.

Cherts from detritic limestones are represented by 15 ar-
tifacts weighing 107.4 grams, or 11.4% of the assemblage by
weight. Included among them is a single artifact of conglo-
merate habitus made of either replacement chert or some
kind of silicified conglomerate rock. By analogy to the arti-
facts from Spila, the origin of this raw material is Gargano.

Some of the artifacts with white patination (31 pieces
weighing 34.2 grams, or 3.6% of the assemblage by weight)
were determined as belonging to either grey or brown vari-
ety of Gargano chert.

The next three artifacts stand out petrographically from
the general picture provided by the finds from Grad. Two
of them (weighing 2 grams, or 0.2% of the assemblage by
weight) are made of a rock that macroscopically closely re-
sembles radiolarite. This is a replacement chert of a charac-
teristic soft reddish color, which developed in pelagic lime-
stones of scaglia rossa type and is present in many South
Tyrol and Apennine outcrops. Such chert is easily accessible
at autochthonous outcrops in upper Cretaceous and Pale-

Al | !
&
]
g 8| [ |
S
m
g cf | !
w
D | |
0 20 40 60 80 100%
Lomljevina Oruda Jezgre Krije
Debitage Tools Cores Debris
SI.22 Grad, istrazna sonda, ucestalost glavnih tehnoloskih ka-
tegorija po fazama
Fig.22  Grad, test trench, frequency of main technological catego-

ries by phase

ogene marly limestones of the Umbria-Marche geological
series, in the area of Rossa and Frasassi gorges (Carloni et
al. 1971: 15-16; Cancellieri 2010: 77, 87). According to our
own observations, it is rare in soils that cover the slopes
and valleys in the hinterland of Ancona province, but it is
common and of a high quality in alluviums of Misa, Esino
and Cesano rivers (Vukosavljevi¢ et al. 2014). The third ar-
tifact (weighing 5.8 grams, or 0.6% of the assemblage by
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vit skup nalaza (tab. 22, sl. 11). Povrh toga, nepravilna sjeciva
su razmjerno Cesta, dok su prizmolika sjeciva vrlo rijetka.
Odbojci su prisutni u svim fazama, a njihova ucestalost

Prizmatic¢na Nepravilna
Faza/ sjeciva sjeciva Odbojci | Ukupno
Phase Prismatic Irregular Flakes Total
blades blades

D 0 4 3 7

C 1 6 20 27

B 0 2 28 30

A 0 0 3 3
Ukupno

1 12 54 67

Total

Tab.22 Grad, istrazna sonda, razdioba lomljevine po fazama
Tab.22  Grad, test trench, debitage assemblage breakdown by
phase

postojano raste od ispod 50% u fazi D do 100% u fazi A (sl.
23, lijevo). Nasuprot tomu, ucestalost sjeciva naglo opada,
pri ¢emu su rijetka prizmolika sjeciva ograni¢ena na raniji
dio vremenskog slijeda (faze D i C). Ti se trendovi ne mije-
njaju, ako ubrojimo prvobitne oblike oruda (sl. 23, desno).
Prema tome, sjeciva su se rijetko upotrebljavala nakon
prijelaza iz bakrenog u bron¢ano doba. S obzirom na oci-
to mijeSanje medu slojevima, moguce je da su razmjerno
malobrojna sjeciva, prikupljena iz faza B i C, zapravo zao-
stali nalazi iz faze D. Drugim rije¢ima, ¢ini se da je tehnolo-
gija sjeciva (to¢nije, tehnologija prizmolikih sjeciva) izasla iz
upotrebe s nastupom razvijenoga bron¢anog doba.

Odbojci s Grada u prosjeku su ponesto kraci, deblji i te-

weight) is made of yellowish brown chert with numulites.
This chert formed in local deposits of lower Eocene alveoli-
ne-numulitic limestones, in the area to the south of the high
karst overthrust (Raic et al. 1980; Rai¢, Papes 1982: 23).

Some of the thermally altered artifacts (33 pieces
weighing 88.7 grams, or 9.4% of the assemblage by weight)
could be determined as belonging to one of the chert grou-
ps of Gargano origin. Included among them are a few local
residual chert geofacts. Twenty-five artifacts weighing 25.8
grams, or 2.7% of the assemblage by weight, could not be
determined petrographically, although one can say that
they also were made of chert.

MAIN TECHNOLOGICAL CATEGORIES OF ARTIFACTS

Ratios among the four main lithic technological catego-
ries from Grad (Tab. 21) differ markedly from those from the
cave (Fig. 9). Debris is the most common category, constitu-
ting more than half of the assemblage, debitage makes up
a quarter, cores and core fragments 13.5%, while there are
relatively few tools (7.1%).

The total assemblage was divided into four sub-assem-
blages, in correspondence to the four chronological phases
defined above. The available samples for phases B and C
are quite large, while those for phases A and D are much
smaller and therefore less reliable. Frequency of debris
increases steadily from 44% in Phase D to 64% in Phase A,
paralleled by decreasing frequency trends for debitage, to-
ols and cores (Fig. 22).
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SI. 23 Grad, istrazna sonda, ucestalost pojedinih klasa lomljevine po fazama, lijevo: samo lomljevina, desno: lomljevina i prvobitni

oblici oruda
Fig. 23

Zi (tab. 23) od onih iz Spile (tab. 8). Valja napomenuti da je
vecina odbojaka zapravo manja od onog $to sugeriraju de-
skriptivne statisticke vrijednosti, jer dva neuobicajeno veli-
ka i teSka odbojka uvecavaju prosjecne vrijednosti. Oblici
plohaka i bulbusa odgovaraju onima na odbojcima iz Spile
te upucuju na jednostavno lomljenje izravnim udaranjem

Grad, test trench, frequency of debitage classes by phase, left: debitage only, right: including tool blanks

Debitage

Classification of debitage followed the same criteria that
already have been discussed above. Blades are much less
common at Grad than at the cave, with an overall blades to
flakes ratio of about 1:4 (Tab. 22, Fig. 11). Another difference
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Duzina Sirina Debljina Tezina . **Rela.t.ivna
Lenght Width Thickness Weight :Obhk deblj"?a
(m) () (o) © Shape **I.?elatlve
thickness
ODBOJCI / FLAKES
n 24 24 24 24 24 24
Minimum / Minimum 9,2 9,8 1,5 0,2 0,46 0,09
Maksimum / Maximum 441 50,3 30,5 59,6 1,71 0,61
Prosjek / Average 18,51 20,14 5,42 4,73 0,99 0,24
SD 8,77 10,28 5,99 12,58 0,36 0,13
NEPRAVILNA SJECIVA / IRREGULAR BLADES
n 10 10 10 10 10 10
Minimum / Minimum 13,4 5,7 2,0 0,2 2,03 0,25
Maksimum / Maximum 34,4 1,4 9,2 2,5 3,38 0,81
Prosjek / Average 20,69 8,32 3,70 0,66 2,47 0,43
SD 6,38 1,64 2,16 0,70 0,43 0,17

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina
* Shape = length / width; ** Relative thickness = thickness / width

Tab. 23 Grad, istrazna sonda, deskriptivne statisti¢ke vrijednosti za lomljevinu

Tab. 23 Grad, test trench, descriptive statistics for debitage

tvrdim cekicem. Plohak je ve¢inom gladak, rjede zdrobljen
ili dvoplosan, tek ponekad brusen ili viSeplosan, dok usnatih
plohaka nema. Bulbusi su ¢esto veliki i izraZzeni, a rjede difu-
zni, dok su mali bulbusi rijetki.

Za mjerenje smo imali na raspolaganju samo deset cje-
lovitih nepravilnih sjeciva (tab. 23). Ona su u prosjeku manija,
deblja i manje izduzena od primjeraka iz Spile (tab. 8), a di-
menzije suim ujednacenije. Po svemu drugom su vrlo sli¢na
nepravilnim sjecivima iz Spile. Poprecni presjek obi¢no im
je trokutast, prevladavaju glatki plohci i mali bulbusi, a za-
biljeZzen je samo jedan plohak s usnom. Medu lomljevinom
je i jedan jedini segment prizmolikog sjeciva koji se prema
svojim dimenzijama i drugim obiljezjima oblika uklapa u
populaciju prizmolikih sjeciva iz Spile.

Oruda

U tablici 24 navodimo vrijednosti za duZinu, tezinu i
oblik, uzimajuci u obzir samo ona oruda kod kojih se sacu-
vala cijela duZina prvobitnog oblika. Oruda na odbojcima
manja su od onih iz Spile, a njihove dimenzije otprilike od-
govaraju dimenzijama raspolozivih odbojaka (tab. 23). Za
razliku od toga, dimenzije oruda na sjecivima bolje odgova-
raju dimenzijama takvih oruda iz Spile (tab. 10) nego dimen-
zijama nepravilnih sjeciva s Grada (tab. 23).

Uzimajuci u obzir cjelokupni skup nalaza, oruda na od-
bojcima dvostruko su ¢es¢a od oruda na sjecivima (sl. 14).
Oruda na sjecivima ogranicena su na prve dvije faze (faze
D i Q), gdje ¢ine oko polovice od svih oruda (sl. 24), $to se
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is thatirregular blades are relatively common, while prisma-
tic blades are very rare.

Flakes are present throughout the sequence, and the-
ir frequency increases steadily from under 50% in Phase D
to 100% in Phase A (Fig. 23, left). There is a corresponding
sharp decline in the blades class, and the few prismatic bla-
des are restricted to the earlier part of the sequence (phases
D and C). These trends do not change when tool banks are
included (Fig. 23, right). This indicates that blades were used
but rarely after the Copper Age to Early Bronze Age transiti-
on. Given the evident mixing between deposits, it is possi-
ble that the relatively few blades recovered from phases B
and C are residual finds from Phase D. In other words, bla-
de technology (in particular, prismatic blade technology)
apparently went out of use with the onset of the developed
Bronze Age.

Flakes from Grad are somewhat shorter, thicker and he-
avier on the average (Tab. 23) compared to those from the
cave (Tab. 8). It should be noted that the majority of them
is even smaller than what the descriptive statistics suggest,
since a couple of uncommonly large and heavy specimens
inflate the average values. Morphology of striking platforms
and bulbs of percussion corresponds to that of the flakes
from the cave, suggesting simple, direct, hard-hammer per-
cussion. Striking platforms usually are plain, less often they
are crushed or dihedral, while sometimes they are ground
or faceted. Bulbs of percussion tend to be large and promi-
nent, less often they are diffuse, while small bulbs are less
common, and lipping is absent.
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Duzina Sirina Debljina Tezina ol **::LT;::a
Lenght Width Thickness Weight N o .
(m) (mm) (nm) @ Shape Belatlve
thickness
ORUDPA NA ODBOJCIMA / FLAKE TOOLS
n 5 10 10 5 5 10
Minimum / Minimum 8,1 10,5 24 0,2 0,78 0,21
Maksimum / Maximum 30,6 21,2 8,8 3,7 1,61 0,45
Prosjek / Average 20,00 14,78 4,64 1,66 1,31 0,30
SD 8,50 391 2,33 1,43 0,34 0,08
ORUDA NA SJECIVIMA / BLADE TOOLS
n 0 6 6 0 0 6
Minimum / Minimum 9,0 3,2 0,20
Maksimum / Maximum 179 4,8 0,47
Prosjek / Average 15,02 4,13 0,29
SD 3,54 0,63 oM

* Oblik = duzina / irina; ** Relativna debljina = debljina / Sirina
* Shape = length / width; ** Relative thickness = thickness / width

Tab. 24 Grad, istrazna sonda, deskriptivne statisti¢ke vrijednosti za oruda

Tab. 24 Grad, test trench, descriptive statistics for tools
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Nepravilna sjeciva Odbaijci
Irregular blades Flakes
Prizmati€na sjeciva Neecdredivo
Prismatic blades Indeterminate
SI. 24 Grad, istrazna sonda, ucestalost prvobitnih oblika po
fazama
Fig.24  Grad, test trench, frequency of tool blanks by phase

podudara s ve¢ spomenutim dijakronijskim trendom za lo-
mljevinu (sl. 23).

Medu orudima na sjecivima su tri retusirana sjeciva (me-
du njima je jedan distalni segment sjeciva Ciji je zavrsetak
zaobljen sitnim strmim inverznim retusem), jedno dubilo na
retusiranom sjecivu i jedan zarubak (tab. 25). Skoro sva svr-
sishodna oruda napravljena su na odbojcima. Medu njima
su Cetiri slabo definirana retusirana odbojka (jedan od njih s
tragovima bipolarnog udaranja), tri iskrzana komadica, dva
slabo definirana strugala, dva perforatora, dvostruki udu-
bak i udubak na nepravilnom sjecivu. Prikupljen je i jedan

Only ten complete irregular blades were available for
measurement (Tab. 23). On the average, they are smaller,
thicker, and less elongated than those from the cave (Tab.
8), and their dimensions are more uniform. Other than
that, they are very similar to the irreqular blades from the
cave: their cross section is usually triangular, plain striking
platforms and small bulbs of percussion predominate, and
lipping was observed on a single specimen. Also included
among the debitage is a single prismatic blade segment
that fits into the population of prismatic blades from Spila
by its dimensions and other formal characteristics.

Tools

In Tab. 24, length, weight and shape are listed only for
those tools that have preserved complete length of the-
ir blank. Flake tools are smaller on the average than those
from the cave, their dimensions roughly corresponding to
the dimensions of the available flakes (Tab. 23). Dimensions
of blade tools, however, more closely correspond to the di-
mensions of blade tools from the cave (Tab. 10) than to tho-
se of the irregular blades from Grad (Tab. 23).

Overall, flake-based tools are twice as common as blade
tools (Fig. 14). Blade-based tools are limited to the earlier
part of the sequence (phases D and C), where they constitu-
te about a half of all tools (Fig. 24). This corresponds to the
diachronic trend already noted for debitage (Fig. 23).

Blade-based tools include three retouched blades
(among them, a distal blade segment, its termination roun-
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Tip oruda / Faza D C B A Ukupnon /%
Tool type / Phase Totaln/%
Retusirana sjeciva

1 2 3 15,8
Retouched blades
Dubi
uk?lla 1 1 53
Burins
7 .
arupg 1 1 53
Truncations
Polumjesecasti mikroliti
. s 1 1 53
Microlithic crescents
Perf i
erforatori 1 1 2 10,5
Perforators
Udupci
2 2 10,5
Notches
|
Strugala 5 ) 10,5
Scrapers
Iskrzani ko.madla 5 1 3 158
Scaled pieces
Retusirani odbojci 1 1 1 1 4 211
Retouched flakes '
Ukupno 4 9 4 2 19 100,0
Total

Tab. 25 Grad, istrazna sonda, razdioba oruda po fazama
Tab. 25 Grad, test trench, tools assemblage breakdown by phase

vrlo mali polumjesecasti mikrolit (dug samo 14 mm) koji ina-
¢e po svemu odgovara polumjesecastim mikrolitima iz faza
516 nakovanske Spile.

Jezgre

Prisutni su samo iscrpljeni ostaci i mali ulomci jezgara.
Najveca pravocrtna dimenzija najveéeg primjerka manja je
od 45 mm, a njegova teZina je 31 gram. Prosje¢ne dimenzije
(tab. 26) vrlo su sli¢cne dimenzijama jezgara i njihovih uloma-
ka iz Spilje (tab. 12).

Neodredivi ulomci ¢ine preko 80% od skupa nalaza jez-
gara. Medu njima je samo nekoliko primjeraka s jasnim tra-
govima bipolarne redukcije. Jedan od ulomaka mozda po-
tjeCe od jezgre za mala sjeciva s dvjema nasuprotnim plat-
formama. Jedan od $est malih ostataka jezgara za odbojke

ded by inverse short abrupt retouch), a burin on retouched
blade, and a truncation (Tab. 25). Expedient tools, almost all
of them flake-based, include four poorly defined retouched
flakes (one of them with evidence of bipolar percussion),
three scaled pieces, a couple of poorly defined scrapers, a
couple of perforators, a double notch, and a notch on irre-
gular blade. A single microlithic crescent is tiny (only 14 mm
long), but otherwise it corresponds to microlithic crescents
from phases 5 and 6 of Spila.

Cores

Only small core fragments and exhausted core remnants
are present. Maximum linear dimension of the largest speci-
men is less than 45 mm, and its weight is 31 grams. Average
dimensions (Tab. 26) are closely comparable to the dimen-
sions of cores and core fragments from the cave (Tab. 12).

Duzina Sirina Debljina Tezina
n=36 Length Width Thickness Weight
(mm) (mm) (mm) (9
Minimum / Minimum 10,1 7,7 3,8 0,5
Maksimum / Maximum 44,8 43,7 17,6 30,9
Prosjek / Average 20,21 13,76 8,76 3,35
SD 791 6,49 4,18 5,62

Tab. 26 Grad, istrazna sonda, deskriptivne statisticke vrijednosti za jezgre i ulomke jezgara
Tab. 26 Grad, test trench, descriptive statistics for cores and core fragments
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mozda potjece od jezgre za mala sjeciva s jednom platfor-
mom koja je na kraju razlomljena bipolarnim udaranjem.
Krsje

Krhotine ¢ine 60% krsja te su brojnije od odbojcica, sto
je suprotno stanju u Spili. Krhotine s Grada veli¢inom su vrlo
sli¢cne onima iz 3pilje, dok su odbojci¢i nesto deblji i teZi od

Indeterminate core fragments constitute over 80% of
the core assemblage. Among them are only a few speci-
mens with clear evidence of bipolar reduction. One of the
core fragments may have belonged to an opposing plat-
form bladelet core. Apart from these, there are six flake core
remnants, one of them possibly a small remnant of a single
platform bladelet core that was eventually shattered by bi-
polar percussion.

Duzina Sirina Debljina Tezina

Length Width Thickness Weight
(mm) (mm) (mm) )

KRHOTINE / CHUNKS (n = 86)*
Minimum / Minimum 7,8 5,6 3,0 0,2
Maksimum / Maximum 45,8 38,0 23,7 28,4
Prosjek / Average 17,31 12,57 711 2,56
SD 7,89 6,19 3,52 517
ODBOJCICI / CHIPS (n = 57)

Minimum / Minimum 7,6 4,6 09 0,0
Maksimum / Maximum 15,0 14,2 73 0,7
Prosjek / Average 11,24 8,98 2,88 0,25
SD 2,05 2,45 1,06 0,16

* |zrazito odstupajuca vrijednost je izostavljena (jedna krhotina tezine 456 g)
* An extreme outlier was excluded (a single chunk weighing 456 grams)
Tab. 27 Grad, istrazna sonda, deskriptivne statisti¢ke vrijednosti za krje

Tab. 27 Grad, test trench, descriptive statistics for debris

onih iz 3pilje (tab. 27, usporedi s tab. 14). Jedna iznimno veli-
ka krhotina, dimenzija 81 X 60 X 66 mm i tezine 456 grama,
$to je gotovo pola od ukupne tezine ¢itavog skupa litickih
nalaza s Grada, isklju¢ena je iz tabli¢cnog pregleda. Taj ko-
mad sirovine djelomi¢no pokriven okorinom prikupljen je
iz konteksta faze D.

SKUPOVINALAZA PO FAZAMA

Faza D (bakreno doba) sadrzi samo 25 kamenih izra-
devina (tab. 21), od kojih su 16% oruda (sl. 22). Medu njima
je kratak segment sjeciva, prilicno nemarno retusiran duz
jednog bo¢nog ruba, zatim zarubak na prizmolikom sjecivu
(T. 5: 14), polumjesecasti mikrolit (T. 5: 15) i grani¢no retusi-
ran odbojak. Sjeciva su nesto ucestalija od odbojaka (sl. 22).
Jedan od tri ulomka jezgara reduciran je bipolarnim udara-
njem. Ovaj mali skup nalaza svojim je sadrzajem vrlo blizak
skupovima nalaza iz bakrenodobne faze 5 nakovanske Spi-
le, s jednom iznimkom: na Gradu krsje ¢ini skoro pola skupa
nalaza (sl. 22), dok u Spili ¢ini tek oko cetvrtine (sl. 10).

Faza C (bron¢ano doba) dala je najvedi skup nalaza koji
sadrzi 122 izradevine (tab. 21). U¢estalost oruda pada na 7%
(sl. 22); skoro pola oruda jos je uvijek napravljeno na sjecivi-
ma. Medu njima su dva prilicno nemarno retusirana sjeciva
(T. 5: 17-18), dubilo na retusiranom sjecivu i udubak na ne-
pravilnom sjecivu (T. 5: 19). Svrsishodna oruda na odbojcima
nesto su brojnija nego u prethodnoj fazi. Ukljucuju po jedan
perforator (T. 5: 21), dvostruki udubak i retusirani odbojak (T.

Debris

Constituting 60% of all debris, chunks are more common
than chips, which is the opposite of what was observed at
Spila. Chunks from Grad are closely comparable in size to
chunks from the cave, while chips from Grad tend to be so-
mewhat thicker and heavier than those from the cave (Tab.
27, compare to Tab. 14). Excluded from the table is an unu-
sually large chunk of chert, measuring 81 x 60 x 66 mm and
weighing 456 grams, which is almost half the weight of the
entire lithic assemblage from Grad. This partially cortical
piece of raw material was recovered from a Phase D context.

ASSEMBLAGES BY PHASE

Phase D (Copper Age) assemblage contains only 25 lithic
artifacts (Tab. 21), 16% of which are tools (Fig. 22). Among
them are a short blade segment retouched rather casually
along one lateral edge, a truncation on prismatic blade (PI.
5: 14), a microlithic crescent (PI. 5: 15), and a marginally re-
touched flake. Blades are slightly more common than flakes
(Fig. 22). One of the three core fragments was reduced by
bipolar percussion. Composition of this small assemblage
corresponds quite closely to the composition of Phase 5
(Copper Age) assemblages from Spila, with one exception:
at Grad, debris constitutes almost a half of the assemblage
(Fig. 22), while at the cave it constitutes only about a quarter
(Fig. 10).
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5: 20) te dva iskrzana komadica. Neretusirana sjeciva (T. 5:
16) sada Cine manje od trecine lomljevine (sl. 23), dok udio
krsja raste na nesto preko 50% (sl. 22). Ova faza sadrzi rela-
tivno najvise ulomaka jezgara (17%), uklju¢ujudi i dva ulom-
ka koji mozda potjecu od jezgara za mala sjeciva.

Faza B (mjesavina broncanog i Zeljeznog doba / heleni-
stickog razdoblja) dala je prilicno velik skup nalaza koji sadr-
Zi 96 izradevina (tab. 21). U¢estalost oruda nastavlja opadati
te iznosi 4% (sl. 22). Prisutna su samo svrsishodna oruda na
odbojcima medu kojima su dva sic¢usna, slabo definirana
strugala (T. 5: 22) te po jedan retusirani odbojak (T. 5: 23) i
iskrzani komadi¢. Odbojci sada cine preko 90% lomljevine,
dok su sjeciva iznimno rijetka i ograni¢ena na dva nepravil-
na sjeciva (sl. 23). Ucestalost ulomaka jezgara malo je ispod
prosjecne. Preko 55% ovog skupa nalaza ¢ini krsje.

Faza A (Zeljezno doba / helenisti¢ko razdoblje) sadrzi sa-
mo 22 izradevine (tab. 21). Prisutna su tek dva svrsishodna
oruda na odbojcima: perforator (T. 5: 24) i retusirani odbo-
jak s tragovima bipolarne redukcije (T. 5: 25). Sjeciva uopce
nema, dok je u¢estalost ulomaka jezgara prosje¢na. Gotovo
dvije tre¢ine ovog skupa nalaza ¢ini krsje (sl. 22).

PROIZVODNJA, UPORABA | ODLAGANJE

Korisno je usporediti skup litickih nalaza iz Grada s onim
iz Sipile. U Spili su oruda brojnija od kr3ja, a jezgre vrlo rijet-
ke. Nasuprot tomu, na Gradu je krsje brojnije od svih ostalih
kategorija zajedno, a jezgre i njihovi ulomci brojniji su od
oruda. Ove pravilnosti pokazuju da je proizvodnja kamenih
oruda bila uobicajenija na Gradu, nego u Spili.

Velika krhotina roZnjaka, tezine skoro pola kilograma,
prikupljena na Gradu iz konteksta faze D (bakreno doba),
pokazuje da je bar dio sirovine donosen na to nalaziste bez
prethodne obrade, a ne u obliku gotovih proizvoda. Unato¢
tomu, uklanjanje okorine i rani stupnjevi redukcije obi¢no
se nisu provodili ni na jednom od spomenuta dva nalazi-
$ta. Okorinski elementi na Gradu (11%) podjednako su rijetki
kao u Spili, okorina (ako je ima) u pravilu prekriva tek mali
dio dorsalne strane, a prvotnih odbojaka nema.

Jedino tehnologija ad hoc redukcije amorfnih jezgara
za odbojke razmjerno je ¢vrsto potvrdena na oba nalazista.
Tragovi bipolarne redukcije na Gradu manje su obilati, iako
su prisutni kroz ¢itav slijed. Kr$je u kojem prevladavaju kr-
hotine, kao i razmjerno teski odbojcici, upucuju na grubu i
jednostavnu tehniku redukcije. NeSto manje prosje¢ne di-
menzije skoro svih klasa izradevina ukazuju na moguénost
da je recikliranje bilo uobicajenije na Gradu nego u Spili.
Dva ulomka jezgara koji nalikuju na ostatke jezgara za mala
sjeciva jedina su naznaka moguce proizvodnje nepravilnih
sjeciva.

Sjaj srpa nije zabiljezen ni na jednoj izradevini s Grada.

U usporedbi sa Spilom, odnosi izmedu razlicitih vrsta modi-
fikacija ruba (osim retusa) upucuju na nesto manje modifi-
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Phase C (Bronze Age) yielded the largest lithic assem-
blage, containing 122 artifacts (Tab. 21). While frequency
of tools drops to 7% (Fig. 22), almost a half of these tools
are still made on blades. They include a couple of rather ca-
sually retouched blades (PI. 5: 17-18), a burin on retouched
blade, and a notch on an irregular bladelet (PI. 5: 19). Expe-
dient tools on flakes, which include a perforator (PI. 5: 21), a
double notch, a retouched flake (PI. 5: 20), and a couple of
scaled pieces are relatively more common than in the pre-
vious phase. Unmodified blades (Pl. 5: 16) now constitute
less than a third of the debitage (Fig. 23), while the propor-
tion of debris increases to slightly over 50% (Fig. 22). This
phase contains relatively highest proportion of core fra-
gments (17%), including a couple of specimens that may be
remnants of bladelet cores.

Phase B (mixture of Bronze Age and Hellenistic / Iron
Age) yielded a fairly large assemblage, containing 96 arti-
facts (Tab. 21). Frequency of tools drops further to 4% (Fig.
22). Only expedient tools made on flakes are present, inclu-
ding a couple of tiny, poorly defined scrapers (Pl. 5: 22), a
retouched flake (Pl. 5: 23) and a scaled piece. Flakes now
constitute over 90% of the debitage, while blades are vir-
tually absent, aside from a couple of irregular blades (Fig.
23). Frequency of core fragments is slightly below average.
More than 55% of this assemblage is debris.

Phase A (Hellenistic / Iron Age) assemblage contains
only 22 artifacts (Tab. 21). Just a couple of expedient tools
on flakes are present: a perforator (Pl. 5: 24), and a reto-
uched flake scarred by bipolar reduction (PI. 5: 25). Blades
are completely absent, while frequency of core fragments is
about average. Debris constitutes almost two thirds of this
assemblage (Fig. 22).

PRODUCTION, USE AND DISCARD

It is useful to compare the lithics assemblage from Grad
with the one from Spila. At the cave, tools are more common
than debris, and there are very few cores. In contrast, at
Grad, debris outnumbers all other categories combined,
while cores and core fragments outnumber tools. These
patterns indicate that lithic production was more common
at Grad than at the cave.

A large chunk of chert, weighing almost half a kilogram,
that was recovered from a Phase D (Copper Age) context of
Grad, shows that at least some of the raw material was bro-
ught to that site in bulk, rather than as finished products.
Notwithstanding that, decortication and early stages of re-
duction were normally not carried out at either of the sites.
Cortical elements at Grad (11%) are just as rare as they are at
the cave, cortex (when present) usually covers only a small
part of dorsal surface, and primary decortication flakes are
absent.

Only an ad hoc reduction technology of amorphous
flake cores is relatively well attested at both sites. While
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kacija od uporabe te nesto vise ostecenja nakon odlaganja.
Neprekinut mikroretus (5%) i nepravilan mikroretus (24%)
manje su ucestali, dok su gruba ostecenja brojnija (34%).
Modifikacije ruba takoder ukazuju da su prizmolika sjeciva
na oba nalazista bila intenzivnije upotrebljavana od odbo-
jaka.

Gustoce kamenih izradevina vece su za red veli¢ine na
Gradu (tab. 28, sl. 25, lijevo) nego u Spili (tab. 16, sl. 20, lije-
v0), no ne mozemo ih izravno usporedivati jer se prirodni
uvjeti odlaganja u $pilji (‘zamka za talozinu’) posve razlikuju
od onih na vrhu gradine (erozivni okoli$). Brzine odlaganja
ne mogu se pouzdano izracunati jer za Grad nemamo ra-
diokarbonskih datuma, a i zbog ocitog mijesanja nalaza iz
razlicitih faza. Ako pretpostavimo da faza D pokriva citavo
bakreno doba (razdoblje od oko 2000 godina), a svaka od
kasnijih faza po tre¢inu razdoblja razvijenoga bronc¢anog i
Zeljeznog doba zajedno (od oko 1800. prije Krista do 1. go-
dine po Kristu), brzine odlaganja (tab. 28, sl. 25, desno) bile
bi sli¢ne onima u Spili. S obzirom na posve grube procjene
trajanja, te brzine odlaganja treba prihvatiti s odgovaraju-
¢im oprezom.

Gustoca Brzina odlaganja
Density Deposition rate
Faza (n/m*sto- | (g/m?/sto-
Phase lie¢ lie¢
(n/m?) (g/m?) (n/J:;/ec)en— (g/J:;fc)en—
tury) tury)
D 102,9 *88,1 03 *0,3
C 373,8 569,0 51 7,7
B 171,6 440,6 4,0 104
A 21,3 90,3 09 39
Tab.28 Grad, istrazna sonda, gustoca i brzina odlaganja kame-

nih izradevina po fazama (prema broju i prema teZini)
Grad, test trench, density and deposition rate (by count and
by weight) of lithic artifacts by phase

Tab. 28

Gustoce i brzine odlaganja kamenih nalaza upucuju na
nizak intenzitet aktivnosti na Gradu za bakrenog doba te
znatno intenzivnije aktivnosti za razvijenoga bron¢anog

evidence of bipolar reduction is less abundant at Grad, it
is present throughout the sequence. Debris dominated by
chunks, and relatively heavy chips, both suggest a rough
and simple reduction technique, while somewhat smaller
average dimensions of almost all classes of artifacts hints
at the possibility that recycling was more common at Grad
than at the cave. A couple of core fragments that look like
remnants of bladelet cores provide the slim evidence of po-
ssible irregular blade production.

None of the lithics from Grad exhibited sickle gloss.
Compared to the cave, ratios of different kinds of edge
modification (other than retouch) suggest slightly less use-
related modification and more post-depositional damage:
continuous microretouch (5%) and irregular microretouch
(24%) are slightly less common, while rough damage is mo-
re common (34%). At both sites, there is evidence for more
intensive use of prismatic blades and less intensive use of
flakes.

At Grad, densities of lithic artifacts (Tab. 28, Fig. 25, left)
are an order of magnitude greater than those at cave (Tab.
16, Fig. 20, left). These are not directly comparable, however,
because depositional environment in a cave (a sediment
trap) differs radically from that on top of a hillfort (an erosio-
nal environment). Since no radiocarbon dates are available
from Grad, and due to the evident mixing of phases, depo-
sition rates could not be calculated with any degree of con-
fidence. For the sake of an exercise, we presumed that Pha-
se D covered the entire Copper Age (a period of about 2000
years), and that each of the later phases covered a third of
the developed Bronze Age and Iron Age periods combined
(from about 1800 BC to AD 1). Thus calculated (Tab. 28, Fig.
25, right), deposition rates for Grad are comparable to those
from the cave, but since the duration estimates are extre-
mely crude, the proposed rates should be considered with
appropriate caution.

Densities and deposition rates of lithics suggest is that
Grad witnessed only a low level of activity during the Co-
pper Age, and much more intensive activity during the de-
veloped Bronze Age. Use of lithic artifacts diminished after
that, and became only sporadic by the Hellenistic / Iron age,
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SI. 25 Grad, istrazna sonda, gustoca (lijevo) i brzina odlaganja (desno) kamenih izradevina po fazama
Fig. 25 Grad, test trench, density (left) and deposition rates (right) of lithic artifacts by phase.
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doba. Nakon toga se kamene izradevine sve manje upotre-
bljavaju. Sudeci po drugim kategorijama arheoloske grade,
boravak na Gradu bio je za Zeljeznog doba / helenisti¢ckog
razdoblja vrlo intenzivan, no do tada su se kamene izradevi-
ne uglavnom prestale upotrebljavati.

INTENZIVNI PREGLED POVRSINE GRADA

Intenzivni pregled povrsine gradine sastojao se od kar-
tiranja svih vidljivih struktura i prikupljanja svih izradevina.
Proveden je na povrsini od skoro 30 000 m? te je obuhvatio
¢itavu vrdnu zaravan i veci dio padina pod njom (sl. 21). Pro-
storna kontrola osigurana je mrezom kvadrata od 10 m koja
se protezala preko cijelog nalazista.

Mali skup nalaza od lomljenog kamena koji je prikupljen
intenzivnim pregledom povrsine sadrzi 22 izradevine tezine
63,1 grama. Medu njima su dva oruda, dva komada lomljevi-
ne (segment nepravilnog sjeciva i odbojak), dva mala ulom-
ka bezobli¢nih jezgara za odbojke i 16 komada klasificiranih
kao krsje (jedanaest malih krhotina i pet odbojcica). Jedno
od oruda je obostrano retusiran Siljak s jeziccem i krilcima.
Dug je 24 mm, a obje njegove strane posve prekriva plitak
retus (T. 5: 26). Oblikom je vrlo slican jednom od S$iljaka iz
Spile (T. 3: 10), a dimenzije su im gotovo identi¢ne. Jedno
krilce nedostaje, a udarni lom pri vriku Siljka svjedoci o nje-
govoj upotrebi. Drugo orude je retusirani odbojak. Sirovina
je neprepoznatljiva za otprilike dvije tre¢ine skupa nalaza
zbog toplinskih promjena i patine, no malobrojne izrade-
vine koje su ostale neizmijenjene napravljene su od istih
zamjenskih roznjaka koji prevladavaju u skupovima nalaza
s Grada i iz Spile.

DIJAKRONIJSKE PROMJENE NA GRADU

Unatoc¢ ocitog remecenja slojeva i mijesanja grade ra-
zlicitih faza, posve su jasna dva glavna dijakronijska trenda.
Proizvodi tehnologije prizmolikih sjeciva koji su prisutni od
pocetka vremenskog slijeda nestaju ubrzo nakon prijelaza
iz bakrenog u bron¢ano doba. Nasuprot tomu, ad hoc proi-
zvodnja svrsishodnih oruda na odbojcima nastavlja se kroz
bronc¢ano doba. Preciznije datiranje ovih promjena nije mo-
guce zbog nesigurne stratigrafije i nedostatka kronometrij-
ske kontrole.

Pretpostavljamo da nekoliko prizmolikih sjeciva priku-
pljenih iz konteksta faze C predstavlja zaostale nalaze iz ba-
krenog doba, a ne dokaz koristenja prizmolikih sjeciva za ra-
zvijenoga bron¢anog doba. Ako je tako, prizmolika sjeciva
su izadla iz uporabe na Gradu oko godine 2000. prije Krista.
U fazama C i B postoje brojni i uvjerljivi pokazatelji koriste-
nja ad hoc tehnologije odbojaka, dok odsutnost sjeciva ne
podrzava pretpostavku da su sve kamene izradevine iz tih
faza zaostali nalazi iz bakrenog doba. Svrsishodna kamena
oruda nastavila su se upotrebljavati na Gradu kroz razvijeno
bronc¢ano doba. Gustoc¢a kamenih izradevina naglo opada
u fazi A sto upucuje na prestanak njihove upotrebe negdje
tijekom 1. tisuéljeca prije Krista. Tijekom svih razdoblja ka-
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when, judging by other classes of archaeological evidence,
occupation of the hillfort was very intensive.

INTENSIVE SURVEY OF GRAD

Intensive surface survey involved mapping of all obser-
vable structures on Grad hillfort and collection of all arti-
facts. It covered an area of almost 30.000 sq. m, encompa-
ssing the entire summit plateau and most of its adjacent
slopes (Fig. 21). A ten-meter-square grid provided spatial
control across the entire site.

The small lithic assemblage that was collected by in-
tensive survey contains 22 artifacts, weighing 63.1 grams.
Among them are a couple of tools, two pieces of debita-
ge (an irregular blade segment and a flake), two small and
amorphous flake core fragments, and 16 pieces of debris
(eleven small chunks and five chips). One of the tools is a
24 mm long tanged-and-barbed bifacial point, both of its
faces covered by invasive retouch (PI. 5: 26). Its shape clo-
sely resembles one of the bifacial points from the cave (PI.
3: 10), and their dimensions are virtually identical. One of
its barbs is missing, and an impact fracture initiated from
the tip testifies of its use. The other tool is a retouched fla-
ke. Raw material is unrecognizable for about two thirds of
the assemblage due to heat alteration or patination, but
the few artifacts that remained unmodified are made of the
same replacement cherts that dominate the assemblages
from Grad and Spila.

DIACHRONIC CHANGE AT GRAD

Despite evident disturbance of deposits and mixing of
materials between different phases, two major diachronic
trends are quite clear. Products of prismatic blade techno-
logy, which are present at the beginning of the sequence,
disappear soon after the transition from Copper Age to
Bronze Age. As opposed to that, ad hoc production of expe-
dient tools on flakes continues during the Bronze Age. Un-
certainties of stratigraphy and lack of chronometric control
prevent precise dating of these changes.

While a few prismatic blades were recovered from Pha-
se C contexts, we suspect that they represent residual finds
from the Copper Age, rather than evidence of prismatic bla-
de use during developed Bronze Age. Under that assump-
tion, prismatic blades would have ceased to be used at
Grad roughly around year 2000 BC. Evidence of an ad hoc
flake technology in phases C and B is extensive and convin-
cing, while the absence of blades further undermines the
assumption that all of the lithics from those phases are Co-
pper Age residual finds. Use of expedient lithic tools con-
tinued at Grad during the developed Bronze Age. Density
of flaked stone artifacts drops markedly in Phase A, sugge-
sting that they finally went out of use at some point during
the first millennium BC. Throughout the later prehistoric
periods represented at Grad there is a remarkable continu-
ity in use of raw material, the same types of replacement
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sne prapovijesti zastupljenih na Gradu postoji upecatljiv
kontinuitet koriStenja sirovine, istih onih tipova zamjenskih
roznjaka s Gargana koji su koristeni u Spili ve¢ od ranog ne-
olitika.

3. TERENSKI PREGLED NAKOVANSKE
VISORAVNI

Terenski pregled nakovanske visoravni zapoceli smo
2001. godine (Forenbaher et al. 2001) i nadopunjavali ga
podacima s terena do godine 2008. Pregledom smo obu-
hvatili prostor od oko 12 km? na zapadnom kraju poluotoka
Peljesca (sl. 1). Pozornost smo usredotocili prije svega na ar-
heoloske spomenike kao $to su gradine i gomile koje smo
locirali uz pomo¢ zracnih fotografija i lokalnih stanovnika.®
Sustavno procesljavanje polja nije dolazilo u obzir jer na
opisanom prostoru gotovo da nema obradenih polja. Ve-
lika podru¢ja teskoga krievitog terena obraslog u makiju
gotovo su posve nepristupacna, a vidljivost povrsine skoro
je nikakva. Unato¢ tomu, ponekad smo na povrsini nailazili
na kamene izradevine te smo ih prikupljali i biljezili mjesto
nalaza. Nalazili smo ih ondje gdje je povrsinska vidljivost
bila bolja od uobicajene, duz staza i grubih kolnika probije-
nih strojevima kroz makiju, ili na mjestima gdje je prirodna
erozija izlozila krpice ogoljelog tla. Stoga na$ uzorak povr-
Sinskih litickih nalaza niposto nije sveobuhvatan, no ipak
pruza dobrodoslu dodatnu gradu koja svjedodi o ljudskom
koristenju krajolika zapadnog Peljesca.

Zabiljezili smo 15 pojedinac¢nih nalaza (izolirani nalazi
jedne do dvije izradevine) i devet koncentracija nalaza razli-
¢itih obiljezja, od nekoliko izradevina nadenih na okupu do
nekoliko desetaka izradevina nasiroko rasprsenih na ve¢em
prostoru. Neki od njih mogu se grupirati u skupine koje sa-
drze vise pojedinacnih nalaza i koncentracija nalaza (sl. 1).
Tek rijetko smo zajedno s kamenim izradevinama nalazili
male, jako istroSene ulomke nedijagnosticke loncarije. Skro-
mna grada ne dozvoljava nam da nagadamo o karakteru tih
nalazista. Pet pojedinacnih nalaza prikupljeno je neposred-
no uz broncanodobne ili Zeljeznodobne grobne gomile, no
ta prividna asocijacija vjerojatno je samo odraz nase strate-
gije pregleda terena.

NALAZ] OD LOMLJENOG KAMENA PRIKUPLJENI
TERENSKIM PREGLEDOM

Skup nalaza prikupljenih ekstenzivnim terenskim pre-
gledom sadrzi 160 izradevina teZine 210 g (tab. 29). Samo
11,3% od njih pokazuje tragove termickih promjena, no
preko 90% ih je manje ili viSe patinirano. Neizmijenjena si-
rovina vidljiva je na 16 izradevina (10% skupa nalaza). Sve su
one napravljene od istih vrsta zamjenskih roznjaka koji su
koristeni u Spili i na Gradu. Nema naznaka da su patinirane
i termicki izmijenjene izradevine bile napravljene od neke
druge sirovine.

8 Posebno zahvaljujemo Nedjeljku i Ivanu Pamicu koji su s nama veliko-
dusno podijelili svoja podrobna znanja o arheolo§kom naslijedu Nakova-
ne.

cherts from Gargano that were used at Spila since the Early
Neolithic.

3. SURFACE SURVEY OF NAKOVANA
PLATEAU

We began the extensive surface survey of Nakovana Pla-
teau in year 2001 (Forenbaher et al. 2001) and supplemen-
ted it with new field data until year 2008. The surveyed area
encompassed approximately 12 sqg. km of the western end
of Peljesac Peninsula (Fig. 1). We focused primarily on ar-
chaeological monuments such as hillforts and cairns, which
we located with the aid of aerial photographs and local in-
formers.t Systematic field walking was not an option, since
there are virtually no fields to walk upon. Large areas of the
rugged karstic terrain, overgrown in maquis, are practically
inaccessible, with surface visibility that is close to zero. Ne-
vertheless, we occasionally encountered lithics on the sur-
face, in which case we collected them and documented the
location. This happened in places where local visibility was
much better then usual: along trails and dirt tracks bulldo-
zed through the maquis, or in places where natural erosion
has exposed patches of bare soil. While our sample of sur-
face lithic finds is anything but comprehensive, it provides
welcome supplementary evidence of human use of the we-
stern Peljesac’s landscape.

We documented 15 findspots (isolated finds of no more
than two artifacts) and nine artifact scatters, the latter ran-
ging from a few lithics found close together, to a few dozen
lithic artifacts spread thinly over larger areas. Some of these
could be grouped into clusters that contain both scatters
and findspots (Fig. 1). Only rarely were lithics found to-
gether with small, heavily eroded fragments of nondiagno-
stic pottery. Scarce evidence does not allow us to speculate
about the character of those sites. Five of the findspots are
located in immediate vicinity of Bronze Age or Iron Age bu-
rial cairns, but this apparent association probably reflects
nothing more than our survey strategy.

FLAKED STONE ARTIFACTS FROM SURVEY

The lithic assemblage that was collected during the
course of the extensive surface survey contains 160 ar-
tifacts, weighing 210 grams (Tab. 29). While only 11.3% of
them exhibit evidence of thermal alteration, over 90% have
been patinated to some degree. Unmodified raw material
could be observed on 16 artifacts (10% of the assembla-
ge). All of them are made of the same kinds of replacement
cherts that were used at the cave and at the hillfort. There is
no indication that the patinated and thermally altered arti-
facts were made from a different raw material.

Overall ratios of the four main technological categories
are much closer to those from Grad than to those from the

8 We are especially grateful to Nedjeljko and Ivan Pami¢, who generously
shared with us their detailed knowledge of Nakovana's archaeological
heritage.
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Nalaziste Tip Razdoblje* " Tezina (g) Lomljevina | Oruda Jezgre Krsje
Site Type Period* Weight (g) Debitage Tools Cores Debris
N-53 Pojedinacni n./ Findspot 1 55 1
N-77 Koncentracija n. / Scatter N/B 33 51,6 10 6 3 14
N-84 Pojedinacni n./ Findspot 2 2,1 1 1
N-85 Pojedinacni n./ Findspot N/B 2 3,0 1 1
N-86 Pojedinacni n./ Findspot 1 33 1
N-87 Pojedinacni n./ Findspot 2 4,8 1 1
N-94 Pojedinacni n./ Findspot 2 0,6 1 1

SKUPINA 1 UKUPNO / CLUSTER 1 TOTAL 43 70,9 12 7 5 19
N-31 Pojedinacni n./ Findspot 1 1,7 1
N-33 Pojedinacni n./ Findspot 2 6,3 1 1
N-91 Koncentracija n. / Scatter 4 4,7 3 1
N-93 Pojedinacni n./ Findspot 1 0,9 1
SKUPINA 2 UKUPNO / CLUSTER 2 TOTAL 8 13,6 4 1 1 2
N-25 Pojedinacni n./ Findspot 1 1,0 1
N-43 Koncentracija n./ Scatter N/B 5 6,2 2 3
N 88 Pojedinacni n./ Findspot 1 5,0 1
SKUPINA 3 UKUPNO / CLUSTER 3 TOTAL 7 12,2 2 1 1 3
N-41 Koncentracija n. / Scatter N/B 45 32,0 12 2 9 22
N-78 Koncentracija n. / Scatter N/B 25 324 10 2 2 1
N-79 Koncentracija n. / Scatter N/B 7 14,3 4 1 2
N-90 Koncentracija n. / Scatter 5 4,7 1 4
SKUPINA 4 UKUPNO / CLUSTER 4 TOTAL 82 83,4 26 4 13 39
N-6.06 Pojedinacni n./ Findspot 2 0,3 2
N-70 Pojedinacni n./ Findspot 1 2,3 1
N-73 Koncentracija n. / Scatter 6 0,7 6
N-76 Koncentracija n. / Scatter N/B 9 17,5 3 1 1
N-89 Pojedinacni n./ Findspot 1 8,5 1
N-92 Pojedinacni n./ Findspot 1 0,3 1
SVEKUPNO / GRAND TOTAL 160 209,7 48 15 21 76

Tab. 29 Ekstenzivni terenski pregled, razdioba skupa nalaza prema tehnoloskoj kategoriji i nalazistu ; * N/B = neolitik ili bakreno doba
Tab. 29 Extensive survey, assemblage breakdown by technological category and site; * N/B = Neolithic or Copper Age

Na razini ukupnog skupa nalaza, odnosi Cetiri glavne
tehnoloske kategorije izradevina znatno su blizi onima na
Gradu nego u Spili (sl. 9). Najucestalija kategorija je krsje ko-
je cini skoro polovicu skupa nalaza, lomljevina ¢ini gotovo
trecinu, jezgre i njihovi ulomci 13,1% te oruda 9,4%. To poka-
zuje da su, opcenito uzevsi, proizvodne aktivnosti na nala-
ziStima na otvorenom bile podjednako ¢este kao na Gradu
te ¢esce nego u Spili.

Odnosi medu pojedinim kategorijama lomljevine blizi
su onima iz Spile nego onima na Gradu (sl. 11). Odboijci ¢ine
oko 70% lomljevine, prizmolika sjeciva oko 20% te nepravil-
na sjeciva oko 10%. Ako ubrojimo i prvobitne oblike oruda,
ucestalost odbojaka pada na neSto manje od dvije trecine,
dok se preostala trec¢ina dijeli na skoro jednak broj prizmo-
likih i nepravilnih sjeciva. To znaci da su sjeciva radije birana
za izradu oruda od odbojaka. Odbojci, nepravilna sjeciva i
prizmolika sjeciva iz terenskog pregleda sli¢na su po svojim
prosje¢nim dimenzijama (tab. 30) i obiljezjima oblika onima
iz Spile (tab. 8) i s Grada (tab. 23).

Gruba oStecenja rubova prisutna su na skoro 70% oru-
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cave (Fig. 9). Debris is the most common category, consti-
tuting almost half of the assemblage, debitage makes up
almost a third, cores and core fragments 13.1%, while tools
make up 9.4%. This suggests that, in general, production
activities at these open-air locations were as common as at
Grad, and more common than at the cave.

Overall ratios of debitage categories are closer to those
from the cave than to those from Grad (Fig. 11). Flakes ma-
ke up about 70% of the debitage, prismatic blades about
20%, and irregular blades about 10%. When tool blanks are
included, frequency of flakes drops to just under two thirds,
while the remaining third is split almost equally between
irregular blades and prismatic blades. This is due to the pre-
ference for choosing blades over flakes as tool blanks. By
their morphological characteristics and average dimensi-
ons (Tab. 30), flakes, irregular blades and prismatic blades
from the survey are similar to those from Spila (Tab. 8) and
Grad (Tab. 23).

As might be expected in a surface collection, rough ed-
ge damage is present on almost 70% of all tools and debita-
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Duzina Sirina Debljina Tezina *Oblik **::kljjti::a
Length Width Thickness Weight . v .
(o) (mm) (mm) @ Shape Belatlve
thickness
ODBOJCI / FLAKES
n 10 10 10 10 10 10
Minimum / Minimum 10,9 10,2 2,8 0,3 0,70 0,18
Maksimum / Maximum 28,8 28,6 9,2 7,3 1,55 0,38
Prosjek / Average 17,71 17,04 4,63 1,74 1,07 0,27
SD 5,23 5,34 1,83 2,16 0,25 0,07
NEPRAVILNA SJECIVA / IRREGULAR BLADES
n 1 5 5 1 1 5
Minimum / Minimum 9,7 2,8 0,29
Maksimum / Maximum 11,9 6,1 0,63
Prosjek / Average 25,20 10,59 4,53 1,30 2,61 0,43
SD 1,16 1,25 0,13
PRIZMATICNA SJECIVA / PRISMATIC BLADES
n 0 9 9 0 0 9
Minimum / Minimum 8,8 2,0 0,20
Maksimum / Maximum 17,5 7,8 0,45
Prosjek / Average 11,35 3,69 0,31
SD 2,63 1,96 0,11

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina

* Shape = length / width; ** Relative thickness = thickness / width)
Tab. 30 Ekstenzivni terenski pregled, deskriptivne statisti¢ke vrijednosti za lomljevinu
Tab. 30 Extensive survey, descriptive statistics for debitage

da i lomljevine, $to ne iznenaduje, jer je rije¢ o povrsinskim
nalazima. Ta ostecenja otezavaju klasifikaciju jer prikrivaju
retus i druge vrste modifikacije ruba. Zbog toga je oko po-
lovice oruda slabo definirano, dok je izvjestan broj nalaza s

upitnim retusem klasificiran kao lomljevina.

Osam od 15 oruda napravljeno je na sjec¢ivima (od to-
ga tri na prizmolikim sjecivima), a Sest na odbojcima, dok
za jedno nije bilo moguce odrediti prvobitni oblik. Takav
odnos prvobitnih oblika blizi je Spili nego Gradu (sl. 14).

ge, interfering with their classification by obscuring retouch
and other kinds of edge modification. Consequently, about
half of the tools are rather poorly defined, while a number
of pieces with problematic retouch were classified as debi-
tage.

Eight of the 15 tools were made on blades (including

three on prismatic blades), six were made on flakes, while
blank type could not be determined for one of the tools.
These tool blank ratios are closer to those from Spila than to

Duzina Sirina Debljina Tezina *Oblik **::tlflljtil::a
Length Width Thickness Weight . x .
(mm) (mm) (mm) @ Shape Eelatlve
thickness
ORUDA NA ODBOJCIMA / FLAKE TOOLS
n 2 6 6 2 2 6
Minimum / Minimum 171 12,3 33 2,3 0,62 0,12
Maksimum / Maximum 31,5 27,8 8,7 4,8 1,49 0,71
Prosjek / Average 24,31 22,29 6,24 3,55 1,06 0,33
SD 10,20 6,12 2,11 1,77 0,62 0,22
ORUDA NA SJECIVIMA / BLADE TOOLS
n 0 8 8 0 0 8
Minimum / Minimum 8,4 4,0 0,30
Maksimum / Maximum 15,4 6,1 0,52
Prosjek / Average 12,52 4,94 0,40
SD 2,62 0,82 0,08

* Oblik = duzina / Sirina; ** Relativna debljina = debljina / Sirina

* Shape = length / width; ** Relative thickness = thickness / width)
Tab. 31 Ekstenzivni terenski pregled, deskriptivne statisticke vrijednosti za oruda
Tab. 31 Extensive survey, descriptive statistics for tools
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Duzina Sirina Debljina Tezina
Lenght Width Thickness Weight
(mm) (mm) (mm) (9)
JEZGRE | ULOMCI / CORES AND FRAGMENTS (n = 21)
Minimum / Minimum 10,5 53 3,8 0,2
Maksimum / Maximum 31,9 24,5 13,5 6,6
Prosjek / Average 19,78 13,51 8,05 2,32
SD 6,05 5,60 3,16 2,09
KRHOTINE / CHUNKS (n = 28)
Minimum / Minimum 8,0 54 3,5 0,1
Maksimum / Maximum 27,5 23,8 12,7 4,9
Prosjek / Average 17,81 13,12 6,36 1,49
SD 4,20 412 2,37 1,26
ODBOJCICI/ CHIPS (n = 48)
Minimum / Minimum 54 4,0 0,8 0,0
Maksimum / Maximum 14,7 13,7 6,2 0,8
Prosjek / Average 10,78 8,67 3,01 0,28
SD 2,64 2,50 1,20 0,23

Tab. 32 Ekstenzivni terenski pregled, deskriptivne statisticke vrijednosti za jezgre, krhotine i odbojcice

Tab. 32 Extensive survey, descriptive statistics for cores, chunks and chips

Medu orudima na sjecivima su tri retusirana sjeciva, ¢eono
strugalo na retusiranom sjecivu (T. 5: 28), sjecivo s hrptom,
dva svrdla (T. 5: 27) i grubo oblikovan jednostrano retusiran
Siljak (T. 5: 31). Medu orudima na odbojcima je malo ¢eono
strugalo (T. 5: 29), zarubak te Cetiri svrsishodna oruda: dva
retusirana odbojka, udubak na retusiranom odbojku (T. 5:
30) i perforator na okrusku (T. 5: 32). Prosje¢ne dimenzije
oruda prikupljenih terenskim pregledom (tab. 31) sli¢ne su
onima iz Spile (tab. 10) i s Grada (tab. 24).

Jezgre su zastupljene dvama malim ostacima jezgara
za odbojke i sa 19 ulomaka jezgara od kojih dva imaju tra-
gove bipolarnog udaranja. Odbojcici su otprilike dvostruko
brojniji od krhotina. Prosje¢ne dimenzije jezgara, krhotina i
odbojcica iz terenskog pregleda (tab. 32) sli¢cne su onima iz
Spile (tab. 12i 14) i s Grada (tab. 26 i 27).

SKUPINE NALAZISTA, KONCENTRACIJE NALAZA |
POJEDINACNI NALAZI

Opc¢a obiljezja skupa nalaza iz ekstenzivnoga terenskog

pregleda pokazuju da vecina kamenih izradevina pripada
siroko definiranom “razdoblju neolitika ili bakrenog doba”,
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those from Grad (Fig. 14). Blade-based tools include three
retouched blades, an end scraper on retouched blade (PI. 5:
28), a backed blade, a couple of drills (PI. 5: 27), and a roughly
shaped unifacial point (PI. 5: 31). Among flake-base tools are
a small end scraper (PI. 5: 29), a truncation, and four expedi-
ent tools: two retouched flakes, a notch on retouched flake
(PI. 5:30), and a perforator on core tablet (PI. 5: 32). Average
dimensions of tools from the survey (Tab. 31) are similar to
those from Spila (Tab. 10) and Grad (Tab. 24).

Cores are represented by two small remnants of flake
cores and 19 core fragments, two of them scarred by bipolar
percussion. Chips are about twice as numerous as chunks.
Average dimensions of cores, chunks, and chips from the
survey (Tab. 32) are similar to those from Spila (Tab. 12 and
14) and Grad (Tab. 26 and 27).

CLUSTERS, SCATTERS AND FINDSPOTS

General characteristics of the extensive survey assem-
blage suggest that most of its lithics belong to a broadly
defined ‘Neolithic or Copper Age period’. It does not follow,
however, that all of them must be of that period. We attri-
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no to ne znaci da svi nalazi moraju pripadati tom razdoblju.
Razdoblju neolitika ili bakrenog doba pripisali smo samo
one pojedinacne nalaze i koncentracije koje sadrze prizmo-
lika sjeciva (tab. 29). Topografski polozaj svih litickih kon-
centracija i pojedinacnih nalaza te njihovo objedinjavanje u
skupine nalazista prikazali smo na karti (sl. 1).

Skupina 1 sastoji se od razmjerno velike, rasprsene kon-
centracije kamenih izradevina koja se rasprostire duz 100
m dugog odsjecka grubog kolnika te od Sest pojedinac¢nih
nalaza smjestenih na razli¢itim puteljcima u Siroj okolici.
Najudaljeniji pojedina¢ni nalaz udaljen je vise od kilome-
tra od glavne koncentracije. Ukupan skup nalaza sadrzi 43
izradevine. Skoro polovica od toga je krsje (44%). Lomljevi-
na (28%) sadrzi vise odbojaka nego sjeciva, medu kojima su
tri segmenta prizmolikih sjeciva. Medu razmjerno brojnim
orudima (16%) tri su oruda na sjecivima: svrdlo, retusirano
sje¢ivo i Zeono strugalo na retusiranom sjecivu (T. 5: 28). Ce-
tiri oruda su na odbojcima: malo ¢eono strugalo (T. 5: 29),
zarubak, retusirani odbojak i udubak na retusiranom odboj-
ku (T. 5: 30). Pet malih ulomaka bezobli¢nih jezgara (12%),
kao i rijetki tragovi bipolarnog udaranja, upucuju na proi-
zvodnju na samom nalazistu. Najvedi dio ovog skupa nalaza
vjerojatno pripada neolitiku ili bakrenom dobu.

Skupina 2 preklapa se s grupom od cetiri prapovijesne
grobne gomile. Sastoji se od jedne male koncentracije i tri
pojedinacna nalaza, smjestenih duz 200 m dugog odsjec¢-
ka staze. Ukupan skup nalaza sadrzi samo osam izradevina,
medu njima jedno retusirano nepravilno sjecivo i ulomak
male bezobli¢ne jezgre.

Skupina 3 sastoji se od male koncentracije nalaza uz lo-
kvu i dva pojedina¢na nalaza udaljena od nje oko 100 m.
Ukupan skup nalaza sadrzi samo sedam izradevina, medu
kojima je jedan perforator na okrusku (T. 5: 32). Prisutnost
jedinog segmenta prizmolikog sjec¢iva pokazuje da bi te
izradevine mozda mogle pripadati neolitiku ili bakrenom
dobu.

Skupina 4 sastoji se od Cetiri rasprsene koncentracije na-
laza koje se gotovo kontinuirano prostiru duz 450 m dugog
odsjecka staze koja vodi do Spile. Razmjerno velik broj pri-
kupljenih izradevina odraz je ¢injenice da smo tom stazom
prolazili svakodnevno tijekom pet kampanja iskopavanja u
Spili. Ukupan skup nalaza sadrzi 82 izradevine, 5to je malo
vi$e od polovice od svih kamenih nalaza prikupljenih teren-
skim pregledom. Skoro polovica otpada na krsje (47%). Medu
lomljevinom prevladavaju odbojci (32%), no prisutno je i pet
prizmolikih sjeciva te jedan okruzak. Medu razmjerno rijet-
kim orudem (5%) su po jedno sjecivo s hrptom, retusirano
sjecivo, neodredivi retusirani ulomak i mali, nemarno naprav-
ljen Siljak oblikovan plitkim i polustrmim jednostranim retu-
$em (T. 5: 31). Medu razmjerno brojnim jezgrama i njihovim
ulomcima (16%) je mali ostatak jezgre za odbojke s jednom
platformom te dvanaest ulomaka bezobli¢nih jezgara od
kojih dva imaju tragove bipolarnog udaranja. Ve¢i dio ovog
skupa nalaza vjerojatno pripada neolitiku ili bakrenom dobu.

buted to ‘Neolithic or Copper Age’ only those findspots and
scatters that contained prismatic blades (Tab. 29). The map
(Fig. 1) shows topographic location of all lithic scatters and
findspots, as well as their combination in clusters.

Cluster 1 consists of a fairly large and thin scatter of lit-
hics that extends along a 100-meter-long stretch of a dirt
track, and six findspots located on various trails in its wider
neighborhood. The most distant findspot is more than a ki-
lometer away from the main scatter. The combined assem-
blage contains 43 artifacts. Almost half of it is debris (44%).
Debitage (28%) contains more flakes than blades, and inclu-
des three prismatic blade segments. Among the relatively
numerous tools (16%), there are three tools on blades: a
drill, a retouched blade, and an end scraper on retouched
blade (PI. 5: 28). Four tools are on flakes: a small end scraper
(PI. 5: 29), a truncation, a retouched flake, and a notch on re-
touched flake (PI. 5: 30). On-site reduction is attested by five
small amorphous core fragments (12%), as well as by some
scarce evidence of bipolar percussion. Most of this assem-
blage likely belongs to Neolithic or Copper Age.

Cluster 2 overlaps a group of four prehistoric burial ca-
irns. It consists of a small lithic scatter of and three finds-
pots, located along a 200-meter-long stretch of a trail. The
combined assemblage contains only eight artifacts, among
them a retouched irregular blade and a small amorphous
core fragment.

Cluster 3 consists of a small lithic scatter that was fo-
und text to a watering hole, and two findspots, each of
them located about a hundred meters away from the main
scatter. The combined assemblage contains only seven arti-
facts, among them a perforator made on a core tablet (PI. 5:
32). Presence of a single prismatic blade segment suggests
that these lithics might belong to Neolithic or Copper Age.

Cluster 4 consists of four thin scatters of lithics that
extend almost continuously along a 450-meter-long stretch
of trail that leads to Spila. Relatively large number of collec-
ted artifacts reflects the fact that we walked this trail on
a daily basis during the five seasons of our excavations at
the cave. The combined assemblage contains 82 artifacts,
which is slightly more than half of all of the lithics recovered
during the survey. Almost half of it is debris (47%). Flakes
dominate the debitage (32%), which also includes five pri-
smatic blade segments and a core tablet. Among the relati-
vely rare tools (5%) are a backed blade, a retouched blade,
a broken retouched piece, and a small, roughly made point
shaped by flat to semiabrupt unifacial retouch (PI. 5: 31). Re-
latively numerous cores and core fragments (16%) include
a small remnant of a single platform flake core and twelve
amorphous core fragments, a couple of them scarred by bi-
polar percussion. Most of this assemblage likely belongs to
Neolithic or Copper Age.

The remaining 20 artifacts were collected from two
separate scatters and four isolated findspots. Scatter N-76
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Preostalih 20 izradevina prikupljeno je iz dvije zasebne
koncentracije nalaza i s Cetiri lokacije pojedina¢nih nalaza.
Koncentracija N-76 proteZe se duz stotinjak metara dugog
odsjecka grubog kolnika. Njezin mali skup nalaza sadrzi ne-
koliko komada lomljevine i kr$ja, malu bezobli¢nu jezgru za
odbojke i svrdlo (T. 5: 27) koje nalikuje sli¢nim orudima iz
srednjoneolitickih i kasnoneolitickih konteksta Spile. Kon-
centracija N-73 prostire se na prostoru dimenzija oko 40 x
10 m. Njezin skup nalaza sastoji se od $est odbojci¢a priku-
pljenih na livadi s prirodno erodiranim krpicama ogoljelog
tla. S lokacije N-70 prikupljen je retusirani odbojak, s lokaci-
je N-89 samo odbojak, s lokacije N-92 odbojcic¢ te s lokacije
N-6.06 dva odbojcica. Posljednje spomenuta lokacija nalazi
se uz veliku prapovijesnu grobnu gomilu.

4. RASPRAVA

Izradevine od lomljenog kamena izradivane su, upotre-
bljavane i odlagane od ranog neolitika do bron¢anog doba
na nizu nalaziSta razasutih krajolikom zapadnog Peljesca.
Nimalo ne iznenaduje da su neka od tih nalazista bila vise,
a neka manje specijalizirana. Primjerice, ¢ini se da proizvod-
nja kamenih oruda nije predstavljala vaznu aktivnost u Spili
koja je ponajprije bila koristena kao zaklon pastirima i nji-
hovim stadima. Na nalazistima opc¢e namjene poput Grada
i drugih nalazista na otvorenom ima vise tragova proizvod-
nje kamenih izradevina.

Nakovanske liticke industrije zapocinju s ranim neoli-
tikom. Njihov odnos prema mezolitickim industrijama za
sada ostaje nerazrijeSen. Nazalost, nismo naisli na nikakve
mezoliti¢ke (niti ranije) arheoloske ostatke koje bismo mo-
gli izravno usporedivati. Da stvar bude gora, najraniji neo-
liticki skupovi nalaza iz podfaza 1a i 1b obiljezenih impreso
loncarijom izrazito su mali. O kasnomezolitickim kamenim
izradevinama iz neposrednog susjedstva ne znamo gotovo
nista (Cec¢uk, Radi¢ 2005: 51-52; Radi¢ 2005: 332, 336; Komso
2008: 72). Sto se ti¢e litickih industrija, svaka daljnja rasprava
o prijelazu iz mezolitika u neolitik Dalmacije bila bi pri tre-
nuta¢nom stanju istrazivanja uzaludna.

Bez obzira na ograni¢enja nakovanskih skupova nalaza,
nema sumnje da su proizvodi tehnologije prizmolikih sje-
Civa prisutni ve¢ od ranog neolitika. Kroz ¢itav neolitik i ba-
kreno doba, tijekom razdoblja od oko Cetiri tisu¢e godina,
nismo ustanovili nikakve kvalitativne promjene u spome-
nutoj tehnologiji. Ono $to se mijenja jest relativna zastuplje-
nost prizmolikih sjeciva, a jo$ vise relativna zastupljenost
oruda na sjecivima. Obje spomenute kategorije izradevina
razmjerno su rijetke u ranom neolitiku, postaju sve cesce
tijekom srednjeg i kasnog neolitika, a njihova ucestalost
dosize vrhunac za bakrenog doba. Ostaju uobicajena za pri-
jelaza iz bakrenog u rano broncano doba, no ubrzo nakon
toga nestaju, vjerojatno oko godine 2000. prije Krista.

lako prizmolika sjeciva predstavljaju vrlo istaknut, ka-

rakteristi¢an i dugotrajan sastavni dio neolitickih i bakreno-
dobnih skupova nalaza, nismo nasli nikakvih naznaka nji-

64

extends for abouta 100 m along a dirt track. Its small assem-
blage contains a few pieces of debitage and debris, a small
amorphous flake core, and a drill (Pl. 5: 27) that resembles
similar tools from Middle Neolithic and Late Neolithic con-
texts of Spila. Scatter N-73 extends over an area approxima-
tely 40 m long and 10 m wide. Its lithic assemblage consists
of six chips, collected from naturally eroded bald patches of
a meadow. A retouched flake was recovered from Findspot
N-70, and a flake from Findspot N-89. A chip and a couple
of chips were recovered from Findspots N-92 and N-6.06,
respectively. The last-mentioned findspot is located next to
a large prehistoric burial cairn.

4. DISCUSSION

Flaked stone artifacts were made, used and discarded
from the Early Neolithic until the Bronze Age at a number
of sites distributed across the landscape of western Pelje-
Sac Peninsula. It does not come as a surprise that some of
those sites were more specialized than others. For instan-
ce, it seems that production of flaked stone tools was not
a major activity at Spila Cave, which would have been used
primarily as a shelter for herders and their flocks. Lithic pro-
duction is better attested at general-purpose sites such as
Grad hillfort and other open-air sites detected by extensive
surface survey.

Nakovana lithic industries begin with the Early Neolithic.
Their relation to Mesolithic industries remains unresolved.
To our disappointment, we did not encounter any Mesolit-
hic (or earlier) archaeological remains, which deprived us
of the possibility to compare them directly. To make things
worse, the earliest Neolithic lithic assemblages from Impre-
ssed Ware Sub-phases 1a and 1b at Spila are inadequately
small. Finally, next to nothing is known about Late Meso-
lithic lithics in the wider neighborhood (Ce¢uk, Radi¢ 2005:
51-52; Radi¢ 2005: 332, 336; Kom3o 2008: 72). Given the cu-
rrent state of research, any further discussion of Mesolithic
to Neolithic transition in Dalmatia, as reflected in lithic indu-
stries, would be futile.

Regardless of the shortcomings of Nakovana assem-
blages, it is beyond doubt that products of prismatic blade
technology are present already in Early Neolithic. We did
not detect any qualitative change in this technology thro-
ughout Neolithic and Copper Age, over a period of about
four thousand years. What changes is the relative quantity
of prismatic blades and, even more than that, the relative
quantity of blade-based tools. While both are relatively rare
in Early Neolithic, they become ever more common during
Middle and Late Neolithic, and their frequencies culminate
during the Copper Age. They remain common during the
transition from Copper Age to Early Bronze Age, but di-
sappear from the record soon afterwards, probably around
year 2000 BC.

While prismatic blades constitute a prominent, charac-
teristic, and long-lasting element of Neolithic and Copper
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hove proizvodnje. Prizmolika sjeciva izradivana su negdje
drugdje i donosena u Nakovanu kao gotov proizvod.

Proizvodi lomljenja pritiskom vrlo su rijetki i pojavljuju
loski kasni obostrano retusirani Siljci strelica, prikupljeni iz
kasnoneolitickih konteksta i datirani u drugu polovicu 5. ti-
sucljeca prije Krista. Polumjesecasti mikroliti koji se takoder
mogu povezati sa strelicarstvom pojavljuju se jos kasnije,
za bakrenog doba te traju jos barem do ranoga broné¢anog
doba.

Proizvodnja je na nakovanskim nalazistima bila ograni-
¢ena skoro isklju¢ivo na izradu svrsishodnih oruda na od-
bojcima ad hoc redukcijom bezobli¢nih jezgara. Ta tehno-
logija prisutna je od samog pocetka neolitika te se nastavlja
koristiti do kraja bron¢anog doba. Njezina vaznost opada s
postupnim porastom vaznosti tehnologije prizmolikih sje-
¢iva, no ad hoc tehnologija ipak ostaje prisutna kroz Citav
vremenski slijed. Nakon nestanka prizmolikih sjeciva, bron-
¢anodobni skupovi litickih nalaza sadrZze gotovo iskljuc¢ivo
proizvode ad hoc tehnologije. Ta tehnologija mozda se na-
stavila koristiti i za zeljeznog doba.

Jedno od obiljezja ove jednostavne tehnologije koja po-
nekad ukljucuje bipolarno udaranje jest mogu¢nost iskori-
Stavanja malih komada sirovine. MoZzemo je smatrati Sted-
liivom tehnologijom kojoj je cilj reciklirati odbacena oruda
i iskoristiti ono $to bi se u drugim okolnostima smatralo ot-
padom. U nasem slucaju, takvo stedljivo ponasanje ne izne-
naduje jer su sve sirovine za nakovanske kamene izradevine
uvozene iz udaljenih izvora.

Nekoliko izradevina od liparskog opsidijana, prikuplje-
nih iz srednjoneolitickih konteksta, ne predstavljaju iznena-
denje. Vise iznenaduje cinjenica da su i sve druge nakovan-
ske izradevine od lomljenog kamena napravljene od sirovi-
ne koja je takoder uvezena preko Jadrana, iz izvorista smje-
Stenih na garganskom poluotoku. Jo$ vece je iznenadenje
da su stanovnici Nakovane dosljedno pribavljali i koristili tu
egzoti¢nu sirovinu tijekom razdoblja od barem pet tisuca
godina, od ranog neolitika do kasnoga bron¢anog doba,
ako ne i kasnije. Za trajanja toga dugog razdoblja odigrale
su se velike promjene u prapovijesnim drustvima Dalmacije
koja su se transformirala od autonomnih sela bez vertikalne
drustvene diferencijacije u mozaik hijerarhijski ustrojenih
drustava predvodenih suparnickim elitama.

Kako objasniti ovaj upecatljiv kontinuitet nabave sirovi-
na? Dosljedna uporaba garganskih roznjaka u proizvodniji
prizmolikih sje¢iva mogla bi se objasniti njihovom odli¢cnom
tehni¢kom kvalitetom, no ad hoc tehnologija primjenjiva je
na vecini roznjaka. Upotrebljive sirovine, ukljucujudi i ro-
Znjake dobre tehnicke kvalitete, pristupacne su u znatno
blizem susjedstvu. Zbog ¢ega ih stanovnici Nakovane nisu
nikad koristili? Je li garganski roznjak imao neko narocito
drustveno znacenje? Jesu li drustvene mreze kroz koje je te-
kla razmjena bile vaznije od samih razmjenjivanih sirovina?

Age assemblages, we found no evidence of their local ma-
nufacture. Prismatic blades were made elsewhere and im-
ported to Nakovana as finished products.

Products of pressure flaking are very rare, and they
appear relatively late. The most characteristic among them
are the typologically late bifacial arrow points, which we-
re recovered from Late Neolithic contexts dated to the se-
cond half of the fifth millennium BC. Other lithics related
to archery, microlithic crescents appear even later, during
the Copper Age, and continue at least until the Early Bronze
Age.

On-site production at Nakovana sites was restricted al-
most exclusively to making of expedient flake tools by ad
hoc reduction of amorphous cores. This technology is pre-
sent from the very beginning of Neolithic, and it continued
to be practiced until the end of the Bronze Age. As prismatic
blade technology gradually took over, ad hoc technology
became less important, but it remained present throughout
the sequence. After the disappearance of prismatic blades,
Bronze Age lithic assemblages contain almost nothing else
but products of ad hoc technology. This technology may
have continued to be used during the Iron Age.

A characteristic of this simple technology, which some-
times included bipolar percussion, is that it is capable of
exploiting small packages of raw material. It may be seen
as an economizing strategy, aimed at using what under
different circumstances would be regarded as waste, and at
recycling of discarded tools. In our case, such conservative
behavior should not surprise us, since all of the raw material
for Nakovana lithics was imported from afar.

A few artifacts from Middle Neolithic contexts, made
of Liparian obsidian, do not represent a surprise. More sur-
prising is the fact that all other lithics from Nakovana were
made of cherts that also came from across the Adriatic, from
sources located in Gargano Peninsula. Most surprising of all
is that the inhabitants of Nakovana consistently acquired
and used this exotic raw material over a period of at least
five thousand years, from Early Neolithic until Late Bronze
Age, if not even later. During that long period, prehistoric
societies of Dalmatia underwent major changes that tran-
sformed them from autonomous rankless villages to a mo-
saic of competing ranked societies led by elites.

How can we explain this remarkable continuity in raw
material procurement? While superior quality of the cherts
from Gargano may account for its persistent use in produc-
tion of prismatic blades, the ad hoc technology will work on
most cherts. Serviceable raw materials, including cherts of
quite good flaking characteristics, are available in much clo-
ser neighborhood. Why were they never used by prehistoric
inhabitants of Nakovana? Did the Gargano chert have a spe-
cial social significance? Was the underlying social networ-
king more important than the exchanged raw materials
themselves? How did this networking adapt to, and survive,
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Kako su se te mreZe prilagodavale velikim drustvenim pro-
mjenama i nadzivjele ih?

Kako je izgledala prakti¢na strana transporta roznjaka
preko Jadrana? Nasi rezultati iz Nakovane otvaraju nove
poglede na velike skupove kamenih nalaza sa Susca (Bass
1998; Perho¢, Altherr 2011) i Palagruze (Forenbaher, Kaiser
1997; Kaiser, Forenbaher 1999), dva mala i osamljena otoka
smjesStena izmedu Gargana i dalmatinske obale (Forenba-
her 1999).

Velik dio garganskih roznjaka dospio je u Nakovanu u
obliku gotovih sjeciva, iako jedna jedina velika krhotina iz
bakrenodobnog konteksta Grada dokazuje da je bar dio si-
rovine pristigao u ve¢im, neizmijenjenim komadima. Pitanja
zemljopisnog smjestaja i drustvenog konteksta proizvod-
nje prizmolikih sjeciva klju¢ni su problemi o kojima moze-
mo samo nagadati. Jezgre za prizmolika sje¢iva mogle su se
pripremati na jednom mjestu (obi¢no se to radi na samom
izvoristu ili blizu njega), dok su se sje¢iva mogla odlamati od
njih kasnije i na nekom drugom mjestu. Je li ta proizvodnja
bila specijalizirana, centralizirana, a mozda i monopolizira-
na? Nova istrazivanja upucuju na neke od tih mogu¢nosti,
pri ¢emu bi proizvodna sredista Gargana opskrbljivala velik
dio juzne ltalije (Guilbeau 2010: 41-116). Sada se ¢ini da bi i
Dalmacija (ili neki njezini dijelovi) mogla pripadati istoj pro-
izvodnoj regiji.

Narocito je znacajno posvemasnje oslanjanje na gar-
ganske roznjake od samog pocetka neolitika. Cinjenica da
najraniji zemljoradnici Nakovane (za razliku od mezoliti¢kih
lovaca-skupljaca) ne koriste lokalno raspolozive kamene si-
rovine upucuje na to da je rije¢ o nedavnim dosljacima koji
jos ne posjeduju potrebna lokacijska znanja (Rockman 2003:
4-5, 19). Jednostavnije re¢eno, oni ne znaju gdje mogu naci
dobar roZnjak za svoja kamena oruda. Umjesto toga, roZnjak
donose sa sobom iz leziSta koja su im dobro poznata. Valja
se prisjetiti da se Gargano nalazi u neposrednom susjed-
stvu ravnice Tavoliere s najranijim zemljoradni¢kim selima
na Jadranu (Skeates 2003: 169, 184; Forenbaher et al. 2013.).
To izravno utjece na nase razumijevanje Sirenja zemljorad-
nje Jadranom jer podupire pretpostavku da je migracija (u
ovom slucaju, iz Apulije u Dalmaciju) odigrala vaznu ulogu u
tom procesu (Forenbaher, Miracle 2005; 2014a; 2014b).

Nastavak ove diskusije odlazemo do objavljivanja cjelo-
vitih informacija o kamenim izradevinama iz barem nekih
od terenskih istrazivackih projekata koji su nedavno dovr-

mjer Nakovane tipi¢an za Dalmaciju.

Ako bismo Zeljeli jednom rije¢ju sazeti sustinu nakovan-
skih litickih industrija, ta rijec¢ bi bila ‘kontinuitet’. To je losa
vijest za sve one koji traze vremenski ogranicene izradevine
nalik provodnim fosilima, jer takvih gotovo da i nema. Samo
na osnovi izgleda, oko 14% od svih nakovanskih kamenih
izradevina pripisali bismo prilicno neprecizno ‘neolitiku ili
bakrenom dobu’ (ukljucujudi i prijelaz iz bakrenog u rano
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the momentous social changes?

What were the practicalities of chert transport across
the Adriatic? Our findings from Nakovana put into a new
perspective the large lithic assemblages from Susac (Bass
1998; Perho¢, Altherr 2011) and Palagruza (Forenbaher, Ka-
iser 1997; Kaiser, Forenbaher 1999), two small and isolated
islands located between Gargano and the Dalmatian main-
land (Forenbaher 2009).

Much of the Gargano cherts arrived to Nakovana as fi-
nished blades, although a single large chunk from a Copper
Age context of Grad shows that at least some of it came in
larger, unmodified packages. Geographic location and so-
cial context of prismatic blade production are crucial pro-
blems that we can only speculate about. Preparation of pri-
smatic blade cores may have been carried out at one loca-
tion (often, that is done at or near the source), while blades
may have been detached from them later and at a different
location. Was that production specialized, centralized, and
maybe even monopolized? Recent research hints at some
of these possibilities, with prismatic blade production cen-
ters of Gargano supplying a large part of southern Italy (Gu-
ilbeau 2010: 41-116). It now seems that Dalmatia (or parts of
Dalmatia) also may have been within their orbit.

Of particular significance is the total reliance on Garga-
no cherts from the very beginning of the Neolithic. The fact
that the earliest farmers of Nakovana (in contrast to Meso-
lithic hunter-gatherers) used none of the locally available
lithic raw materials suggests that they were recent arrivals,
not yet possessing the necessary locational knowledge (Ro-
ckman 2003: 4-5, 19). Put simply, they did not know where
to find good chert for their flaked stone tools. Instead, they
brought the chert with them from sources that they were
familiar with. One should remember that Gargano lies in
immediate neighborhood of Tavoliere, where the earliest
Adriatic farming villages are located (Skeates 2003: 169, 184;
Forenbaher et al. 2013). This directly affects our understan-
ding of the spread of farming in the Adriatic, by supporting
the assumption that migration (in this case, from Apulia to
Dalmatia) played an important role in that process (Fore-
nbaher, Miracle 2005; 2014a; 2014b).

We postpone further discussion of these issues until
comprehensive information becomes available about lit-
hics from some of the current or recently completed field
projects. It remains to be seen to which extent does the
example of Nakovana typify Dalmatia.

If one wished to summarize the essence of Nakovana lit-
hic industries in one word, that word would be ‘continuity’.
This is bad news for anyone who is looking for temporally re-
stricted ‘index fossil” artifacts, because practically there are
none. Based only on their looks, we would have attributed
about 14% of all Nakovana lithics rather loosely to ‘Neolithic
or Copper Age’ (including Copper Age to Early Bronze Age
transition), and only about 0,5% to a slightly more specific
time span within that period. When they occur, changes are
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bronc¢ano doba), a samo oko 0,5% nesto malo preciznijem
vremenskom odsjecku unutar toga razdoblja. Kada ih ima,
promjene se ocituju razli¢itom ucestalo$¢u pojedinih klasa
kamenih izradevina, a ne vrstama kamenih izradevina. Ta-
kve promjene ne¢emo ni primijetiti ako se dosljedno ne pri-
drzavamo postupaka sustavnog uzorkovanja i provodenja
kvantitativnih analiza cjelokupnih skupova litickih nalaza.

Zavrsit ¢emo primjedbom da se nasi opéeniti zakljucci
ne razlikuju bitno od zaklju¢aka jednog ranijeg rada kojeg
smo naveli na samom pocetku (Forenbaher 2006: 112-113).
Vazna razlika je u tome da su Nakovanki uzorci veci za red
veli¢ine od onih koji su nam ranije stajali na raspolaganju,
Sto izloZene rezultate analiza ¢ini znatno pouzdanijim.

manifest in frequencies of lithic artifact classes, rather than
in kinds of lithic artifacts. Such changes will pass unnoticed
unless one adheres earnestly to systematic sampling pro-
cedures, and conducts quantitative analyses of entire lithic
assemblages.

As a final remark, our overall conclusions do not differ
dramatically from those reached in an earlier paper to
which we have referred at the outset (Forenbaher 2006:
112-113). An important difference, however, is that Nakova-
na provided samples that are an order of magnitude larger
than those available beforehand, thus greatly enhancing
our confidence.

Prijevod / Translation
Staso Forenbaher

Lektura / Proofreading
Sanjin Miheli¢
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T.1

Y"1

T.1.  1-27 Spila, sektor 1 (1 faza 1a, 2-3 faza 1b, 4-14 faza 2, 15-27 faza 3a)
Pl. 1. 1-27 Spila, Sector 1 (1 Phase 1a, 2-3 Phase 1b, 4-14 Phase 2, 15-27 Phase 3a)
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13

12

1-24 Spila, sektor 1 (1-9 faza 3a, 10-13 faza 3b, 14-24 faza 4a)

T 2.

1-24 Spila, Sector 1 (1-9 Phase 3a, 10-13 Phase 3b, 14-24 Phase 4a)

Pl 2.
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T.3

5cm

1-19 Spila, sektor 1 (1-4 faza 4a, 5-10 faza 4b, 11-19 faza 4¢)

T.3.

1-19 Spila, Sector 1 (1-4 Phase 4a, 5-10 Phase 4b, 11-19 Phase 4c)

Pl 3.
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T.4. 1-21 Spila, sektor 1 (1-11 faza 5, 12-14 faza 6, 15-21 faza 7)
Pl.4. 1-21 Spila, Sector 1 (1-11 Phase 5, 12-14 Phase 6, 15-21 Phase 7)
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T.5

31 32

T.5. 1-10 Spila, sektor 3 (1 faza 5a, 2-8 faza 5b, 9 faza 6, 10 faza 7); 11-13 Spila, sektor 2; 14-26 Grad (14-15 faza D, 16-21 faza C, 22-23
faza B, 24-25 faza A, 26 intenzivni pregled povrsine); 27-32 terenski pregled nakovanske visoravni (27 N-76, 28-30 N-77, 31 N-78,

32 N-88)
Pl.5.  1-10 Spila, Sector 3 (1 Phase 5a, 2-8 Phase 5b, 9 Phase 6, 10 Phase 7); 11-13 Spila, Sector 2; 14-26 Grad (14-15 Phase D, 16-21 Phase C,

22-23 Phase B, 24-25 Phase A, 26 intensive survey); 27-32 Nakovana Plateau survey (27 N-76, 28-30 N-77, 31 N-78, 32 N-88)
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