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DALJINSKOM
INTERPRETACIJOM DO
ARHEOLOSKIH SPOZNAJA
O PONEKIM NALAZISTIMA
NA ISTOCNOJADRANSKOM
ARHIPELAGU I PRIOBALJU

Humanisticko polje arheologije u svim njezinim granama, pra-
povijesnoj, anti¢koj, srednjovjekovnoj i novovjekovnoj, u pra-
vom je smislu znanost koja je izrazenom interdisciplinarnoséu
i u svim dimenzijama djelovanja okrenuta tisucljetnom prodi-
ranju Covjeka u prostor te raznim oblicima njegove organizaci-
je. Arheologija je, mozemo slobodno reéi, prekrila svijet svojim
trodimenzionalnim djelovanjem. Osim terestricke, tj. uobicajene
poljske, postoji podvodna arheologija (more, jezera, vodotoci)
i, napokon, arheologija utemeljena na spoznajama pribavlje-
nim daljinskom interpretacijom, tj. odgovarajué¢im snimkama iz
svemira i zraka. Toj tre¢oj dimenziji arheologije okrenuti smo
u nasem radu i predoCujemo primjere arheoloskih nalazista od
sjevera arhipelaga (Krk), uz isto¢nojadransku obalu i zaobalje,
do Peljesca (Ston).

KLJUCNE RIJECI: Hrvatska, istocna obala Jadrana, daljinska
interpretacija, satelitske snimke, snimke iz zrakoplova, arbeoloska
nalazista, kasna antika, rani i zreli srednji vijek, novi vijek

Poruka je naSega uratka, posvelenoga visokoj
obljetnici Odjela za arheologiju Sveucilista u Zadru,
poticanje na potrebu sustavnoga organiziranja i pro-
ucavanja prapovijesnog i povijesnog prostora koji
smo naslijedili u dugotrajnim djelovanjima brojnih
ljudskih narastaja na isto¢nojadranskom arhipela-
gu, priobalju i zaobalju Hrvatske. To je jedinstven
prostor izvanrednih prepletanja srednjoeuropskih
i sredozemnih utjecaja. Poznavanje toga prostora,
prepoznavanje ne samo arheoloskih nalazista ve¢ i
ocitavanje stalnih mijena kao posljedica intervenci-
ja brojnih populacija koje su ga koristile, obogacu-
je svekoliku sliku o nama, ali osvjescuje i potrebu
upornog istrazivanja, vrjednovanja i predstavljanja
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USING REMOTE

SENSING TO PROVIDE
ARCHAEOLOGICAL
FINDINGS ABOUT SEVERAL
SITES ALONG THE EASTERN
ADRIATIC ARCHIPELAGO
AND COAST

Archaeology and its various branches (Prehistoric, Classical An-
tiquity, Mediaeval, Modern Era), as a part of the humanities, is
a truly interdisciplinary science. Each of its dimensions is orient-
ed towards the ways in which people have occupied spaces for
thousands of years and the various forms of organisation this
has taken. It can be said that archaeology operates in three di-
mensions. Apart from terrestrial archaeology, i.e. the usual field
work, there is underwater archaeology (seas, lakes, watercours-
es) and also archaeology based on facts acquired from remote
sensing, i.e. photos from space and the air. This paper focuses
on this third dimension of archaeology, presenting examples of
archaeological sites from the north of the Croatian archipelago,
starting with Krk and continuing along the eastern Adriatic, in-
cluding its hinterland, down to Peljesac (Ston).

KEY WORDS: Croatia, eastern Adriatic coast, remote sensing,
satellite images, aerial photos taken from aircraft, archaeological
sites, Late Antiquity, Early and High Middle Ages, Modern Era

This paper, on the occasion of the anniversary of the
Department of Archaeology of the University of Za-
dar, reminds us of the need for a systematic explora-
tion of the prehistoric and historic areas inherited as
a result of the activities of numerous generations of
human populations along the eastern Adriatic archi-
pelago, coast and hinterland of Croatia. In this ex-
traordinary area, Central European and Mediterra-
nean influences interlace. Understanding the region,
identifying not only archaeological sites, but also per-
manent changes resulting from the interventions of
the various populations utilising them, enriches the
overall picture of ourselves, but also creates an aware-
ness of the need for further campaigns, evaluations
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vaznog dijela europskog i svjetskog nasljeda — kul-
turnoga krajolika Hrvatske.

UVODNE NAPOMENE

Arheologija utemeljena na spoznajama pribavljenim
njezinom tzv. treCcom dimenzijom, tj. pretezito okomi-
tim daljinskim snimanjima i interpretacijom odgova-
rajucih snimaka iz svemira i zraka, pruza nam klju¢ni
pogled na pojedino konkretno arheolosko nalaziste,
ali sto je od posebne vrijednosti i uvid u organizaciju
njegova mikro- i makroprostora. To¢nije reCeno nje-
gova arheoloskog kulturnog krajolika s kojim je dije-
lio sudbinu. Proucavanje toga arheoloskog kulturnog
krajolika zapodinje daljinskim snimanjem i interpre-
tacijom kao neinvazivnom metodom, ali je pronicanje
u karakter, opseg i razdoblja zivota nalazista i njegova
okruzenja nezamislivo bez izravnog ukljucivanja ar-
heologa i specijalista drugih znanstvenih polja.

Prije osvrtanja na nekoliko arheoloskih poloza-
ja koje smo odabrali za ovu prigodu misljenja smo
kako je nuzno spomenuti i neke bitne temeljne Cinje-
nice u vezi s daljinskim snimanjem i interpretacijom
koje smo primijenili i mi tijekom koriStenja dviju ka-
tegorija snimaka. Rije¢ je o vertikalnim satelitskim
snimkama dostupnim na mreznim stranicama Google
Eartha, odnosno snimkama nacinjenim iz lakih zra-
koplova.! Velik je dio svijeta ve¢ snimljen vertikalnim
zraénim fotografijama, a stalno rastudeg opsega su
satelitske snimke visoke rezolucije — dostupne sa stra-
nica poput Google Eartha.> Mrezne stranice omogu-
¢uju prvi koristan uvid iz svemira na zemlju tijekom
realizacije pocetnih faza nekoga projekta, ali za bilo
koji ozbiljniji rad vitalno je vazno da se prikupi toliko
mnogo zra¢nih snimaka koliko je moguce prikupiti,
jer doba godine i osvjetljenje omogucuju $to moze na
njima biti vidljivo.? Svaka slika moze pruziti dodatne
podatke o nalazistu i njegovoj okolici, tj. krajoliku.
Povijesni set slika takoder omogucuje korisniku da
identificira promjene u koristenju zemlje i da nadgle-
da svako razaranje ili opasnosti arheoloskih posebno-
sti unutar odabranog areala. Slike mogu biti i poslje-
dica snimanja arheologa tijekom istrazivackih letova
lakim zrakoplovima.*

1 Koristimo se prigodom da najsrda¢nije zahvalimo gospodinu Antonu
Miseti¢u, pilotu sportskog zrakoplova i snimatelju gospodinu Ranku
Dokmanovicu, koji su nam ljubazno ustupili na koristenje dragocjene
zraéne fotografije koje su nacinili 2005. i 2006. godine tijekom njiho-
vih letova diljem arhipelaga, isto¢nojadranskog priobalja i zaobalja.

C. RENFREW, P. BAHN, 2012, 80.
Ibid.
Ibid.

and presentations of an important part of European
and global heritage: the cultural landscape of Croatia.

INTRODUCTORY REMARKS

Archaeology is based on facts acquired by means
of its “third dimension”, i.e. vertical remote imag-
ing and sensing, and interpreting the correspond-
ing space and aerial images offers us an important
view of individual archaeological sites, but also an
insight into the organisation of a site’s micro and
macro areas, in other words the archaeological cul-
tural landscape that shaped the site’s development.
The study of the archaeological cultural landscape
begins with remote imaging and sensing as a non-
invasive method. However, the understanding of the
character, extent and period of a site and its sur-
roundings is inconceivable without the direct par-
ticipation of archaeologists and experts from other
fields of science.

Before considering several archaeological sites, it
is important to mention a few basic facts about re-
mote imaging and sensing using two types of image:
vertical satellite images available from the Google
Earth website and images taken from light aircraft.
A large part of the world has already been imaged by
vertical aerial photographs, and the quantity of high
resolution satellite images keeps increasing with sites
such as Google Earth.? Websites offer a useful initial
picture of Earth from space during the first stage of
a project, but for more serious activity it is of vital
importance to collect as many aerial photographs as
possible, as what is visible on them largely depends
on the time of year and light conditions.> Each im-
age can provide additional data on the site and its
surroundings and landscape. A historical set of im-
ages also enables the user to identify any changes in
the use of land, and to observe any destruction of
or threat to the special archaeological traits in the
selected area. Images can also be a result of photo
sessions conducted by archaeologists in the course
of investigative flights by light aircraft.

1 On this occasion, we would like to express our gratitude to Anton
Misetié, light aircraft pilot, and Ranko Dokmanovié, cameraman,
who kindly put at our disposal their valuable aerial photos taken
in 2005 and 2006 in the course of their flights above the islands,
eastern Adriatic coast and hinterland.

C. RENFREW, P. BAHN, 2012, 80.
Ibid.

Ibid.
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TEMELJNE METODE PRISTUPA

Koje su specificne metode koje arheolozi imaju na
raspolaganju prigodom snimanja nalazista u sklopu
nekoga projekta kojim se obuhvaca veéa povrsina?
U nacelu takva istrazivanja zapocinju satelitskim
vertikalnim snimanjima, a na njih se nadovezuju
snimanja iz zrakoplova, helikoptera (pilotiranih
ili bespilotnih), balona, paraglidera i bespilotnih
letjelica. Potom se dobivene snimke citaju u geo-
grafskom informatickom sustavu (GIS),* a mogu se
prikazati i u 3D projekciji. Sateliti koriste pasivne
detektore koji reagiraju na svjetlost koja se reflek-
tira od povrsine Zemlje. Europska svemirska agen-
cija oblikovala je ERS-1 i ERS-2 satelite (Eurpean
Remote Sensing sattelites) koji s visine leta od 785
km aktivnim radarskim odasiljaCem prodiru kroz
vegetaciju i zemljiSte te vracaju u satelit radarsku
sliku.® Radarsko snimanje koriste i zrakoplovi s
visine od 3 km pa pruzaju visu rezoluciju.” Nor-
malne zracne fotografije koje onemogucéuju da se
detektiraju tragovi podzemne arhitekture zbog ve-
getacije, daju manje korisne podatke u podrucjima
uokolo Egejskog mora u odnosu na sjevernu i sre-
disnju Europu.® Daljinskom istrazivanju i interpre-
taciji u znatnoj mjeri koriste takoder neinvazivne
geofizicke metode koje omogucuju otkrivanje pod
sedimentima zatrpanih luc¢kih bazena, nekadasnjih
kanala i naselja. Podatci dobiveni helikopterskom
geofizickom metodom mogu se obraditi u trodi-
menzionalne slike kompjutorskim procesuiranjem,
a podzemlje moze biti promatrano i prikazano sloj
po sloj.? Posljednjih godina Drugoga svjetskog rata
mnoge su vojne izvidacke postrojbe imale u svojim
stozerima arheologe kao interpretatore zra¢nih fo-
tografija. Primjerice, ekspertize takvih analitiara
bile su dragocjene za britansku vojnu foto-obavje-
stajnu sluzbu.!® Saveznici su snimili brojne zracne
snimke, medu kojima izdvajamo one okolice grada
Zadra, na kojima je pionir nase zrac¢ne arheologije i
osnivac zadarskog Odjela za arheologiju, akademik
Mate Suié, proucavajuci snimke pohranjene tada u

5 Standardni pristup arheoloskom kartiranju danas je uporaba GIS-
a (Geographic Information Systems).

6 E. ZANGGER, 2001, 114-117. Sjajan primjer uspjesne primjene
radarskog satelitskog snimanja je otkrice karavanskih puteva kroz
Arapsku pustinju do Omana i izgubljenog grada Ubara, nekadas-
njega trgovackog sredista.

7 Otkrivaju se, primjerice, isusene rije¢ne doline i nekadasnje ceste i
skeniraju u nekoliko sati povrsine od 10 km2.

8 E.ZANGGER, 2001, 116.

9  S.PIGGOTT, 1959, 28-29, 47.

10 C.RENFREW, P. BAHN, 2012, 79.
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BASIC APPROACH METHODS

Which specific methods do archaeologists have at
their disposal for site imaging in projects that com-
prise a larger surface? Generally, such campaigns
commence with vertical satellite imaging, followed
by imaging from aircraft, helicopters (piloted or pi-
lotless), balloons, paragliders or drones. After this,
the obtained images are processed in a geographic in-
formation system (GIS),> which also enables 3D pro-
jections. Satellites use passive detectors sensitive to
light reflected from the Earth’s surface. The European
Space Agency designed the ERS-1 and ERS-2 Euro-
pean remote-sensing satellites which, launched at an
altitude of 785 km, use an active radar transmitter to
emit waves through vegetation and land, while waves
returning to the satellite are used to create radar im-
ages.® Radar imaging is also used by aircraft at an
altitude of 3 km, offering higher resolution.” Normal
aerial photos do not enable architecture under veg-
etation to be detected and therefore provide less use-
ful information about areas around the Aegean Sea
compared to northern and central Europe.® Remote
exploration and sensing also largely use non-inva-
sive geophysical methods that enable the detection
of sediment-covered port basins, channels and set-
tlements. Data obtained via an airborne geophysical
surveying method using a helicopter can be processed
into three-dimensional images, and what is under the
ground observed and displayed layer per layer.’ In the
course of the last years of World War II, many mili-
tary reconnaissance units had archaeologists as part
of their staff to interpret aerial photos. The expertise
of these analysts was valuable, for example, for the
English military photo-intelligence service.!® The Al-
lies took numerous aerial photos, among which those
of the surroundings of the town of Zadar should be
mentioned. These helped Academician Mate Suié,
a pioneer of Croatian aerial archaeology and the
founder of the Zadar Department of Archaeology,
when examining photos kept at what was then the
Geographical Institute of the Yugoslav People’s Army

5 A recent standard approach to archaeological mapping is the use of
GIS (geographic information systems).

6 E. ZANGGER, 2001, 114-117. An excellent example of the suc-
cessful application of radar-based satellite imaging is the discovery
of caravan trails through the Arabian Desert to Oman and the lost
town of Ubar, a former trading centre.

7 Itreveals, for example, drained river valleys and former roads, scan-
ning areas of up to 10 square kilometres in several hours.

8 E.ZANGGER, 2001, 116.
9 8. PIGGOTT, 1959, 28-29, 47.
10 C. RENFREW, P. BAHN, 2012, 79.
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Geografskom institutu JNA u Beogradu, prepoznao
fascinantne elemente anticke centurijacije kolonije
Iader."" Suié je prepoznao da Citav ager centuriatus
coloniae ladestinorum iznosi jedva dva saltusa, tj.
ukupno pedeset centurija. Prouc¢avanju centurijaci-
je posvetio je paznju engleski arheolog Bradford,'?
odnosno medunarodna istrazivacka skupina za po-
trebe istrazivanja arheoloskih prostora.!3

PREGLED NALAZISTA OBUHVACENIH
DALJINSKOM INTERPRETACIJOM

U nastavku naseg rada predociti ¢emo niz primjera
satelitskih i zra¢nih snimaka arheoloskih nalazista
i spomenickih kompleksa duz arhipelaga, prioba-
lja i zaobalja isto¢nojadranskog dijela Hrvatske,
na temelju kojih ¢ée se moéi dobiti jasniji uvid u
nezaobilazno vazne prednosti treée dimenzije ar-
heologije (Karta 1).
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(JNA) in Belgrade, to recognise fascinating elements
of the Classical Antiquity centuriation of the Iader
colony.!" Sui¢ recognised that the entire ager centu-
riatus coloniae ladestinorum amounted to hardly two
saltuses, i.e. a total of fifty centurias. The study of the
centuriation was the work of the English archaeolo-
gist Bradford!? and an international research team for
the exploration of archaeological areas.!

AN OVERVIEW OF REMOTELY-SENSED SITES

The next chapter of this paper provides a series of
examples of satellite and aerial photos of archaeo-
logical sites and monument complexes along the ar-
chipelago, coastland and hinterland of the Adriatic
part of Croatia, based on which it will be possible
to obtain a clearer picture of the undeniable and
significant advantages of this third dimension of ar-
chaeology (Map 1).

=

‘a.d\..\'_‘_r\ ?‘K.I“,_'_‘\..‘—Ji\‘

R

KARTA 1./ MAP 1.

1. Sv. Marko, 2. Rt Glavina, 3.
Korintija — Bosar, 4. Palacol,

5. Sutojanj, 6. Rt Ljubljan, 7.
Toreta na Kornatu, 8. Ston. Kartu
oblikovao Hrvoje Jambrek.

1. Sveti Marko, 2. Cape Glavina,
3. Corinthia — Bosar, 4. Palacol,
3. Sutojanj, 6. Cape Ljubljan, 7.
Toreta on Kornat, 8. Ston. Map
designed by Hrvoje Jambrek.

11 M. SUIC, 1955, 1-36; M. SUIC, 1956, 7-8 + 5 sl.
12 J. BRADFORD, 1947, 197. i d.
13 V. GAFENEY, Z. STANCIC, A. TRETHAK, 1994, 48-52.

11 M. SUIC, 1955, 1-36; M. SUIC, 1956, 7-8 + 5 Figs.
12 J. BRADFORD, 1947, 197 ff.
13 V. GAFENEY, Z. STANCIC, A. TRETHAK, 1994, 48-52.
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St. 1./ F1G. 1.
Satelitska snimka oto¢ic¢a Sv. Marko (Google Earth, 2013.).
Google Earth 2013 satellite image of the islet of Sveti Marko.

Nas pregled zapocinjemo ostatcima kasnoantic-
koga kompleksa na otoci¢u Sv. Marko ispred Kra-
ljevice na vaznom polozaju zbog nadzora prometo-
vanja plovidbom iz Rijeckog zaljeva u Vinodolski
kanal te na prijelazu izmedu kopna i otoka Krka.'
Otoci¢ je povrsine 0,706 km2. Od antickoga doba
poznat je pod nazivom Almis, a u srednjem vijeku
Omis. Satelitska snimka preuzeta s Google Eartha
pokazuje trokutasti izgled otoci¢a, kojemu je sjeve-
rozapadna $ira strana, premda krsevita mozda svoje-
dobno bila pogodna za naseljavanje i pristupacnija,
pa se na njezinoj povrsini naziru i tragovi nekakvih
gradevinskih struktura (SI. 1.). Vjerojatno je rije¢ o
podgradu utvrde vjesto gradene na otockom grebe-
nu koji se pruza od sjeverozapada prema jugoistoku
do visine od 104 m. Na zrac¢noj snimci, nacinjenoj
iz lakoga sportskog zrakoplova, na tom se grebe-
nu razabire na jugoistoku ponad Krckog mosta,
polozaj nekadasnjega sakralnog objekta, cisterna,
Cetvrtaste kule i mjestimi¢no segmenti zidnog plasta
bedema kastrona s ponekim potpornjakom (SI. 2.).
Istocna i jugozapadna strana grebena otocica je str-
ma i teSko pristupacna. Nazalost, tijekom miniranja
za potrebe izgradnje mosta s kopna prema otoku
Krku razoren je stjenoviti juzni vrh otoci¢a te tom

14 Vrlo vjerojatno je oto¢i¢ godine 1480. zauzimanjem od Venecije
dobio ime Sveti Marko.

Our survey begins with the remains of a Late
Antiquity complex on the islet of Sveti Marko, situ-
ated in front of Kraljevica in a strategically impor-
tant position enabling control of the sea traffic from
Rijeka Bay to the Vinodolski Channel, and the pas-
sage between the mainland and the island of Krk.™
The surface of the islet is 0.706 square kilometres. It
was known as Almis in the Classical Antiquity peri-
od and Omis$ in the Middle Ages. The satellite image
taken from Google Earth shows the triangular ap-
pearance of the islet. Its north-western side is wider
and although characterised by a karst landscape, at
some time in the past it was favourable for settlement
and more accessible, with the result that the traces
of certain architectural structures are discernible on
its surface (Fig. 1). It is possible that the structures
represent the suburb of a skilfully built fort on the
island’s crest, stretching from the north-west to-
wards the south-east up to an altitude of 104 m. The
aerial photo, taken from a light aircraft, focuses on
the crest, and in the south-east, above Krk Bridge,
suggests the position of a former sacral structure,
a cistern, rectangular towers and the segments of a
mantle of the fortification walls of a castrum with
several buttresses (Fig. 2). The eastern and south-

14 It is highly probable that after the islet was taken by Venice in 1480
it was given the name of Sveti Marko (St. Mark).
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SL. 2./ F1G. 2.

Zracna snimka grebena otocica Sv. Marko snimljena iz lakoga sportskog zrakoplova 2006. godine. Snimili Anton Miseti¢ i Ranko

Dokmanovié.

Aerial photo of the crest of the islet of Sveti Marko taken from a light aircraft in 2006. Photo by Anton Misetié¢ and Ranko

Dokmanovié.

prigodom vrlo vjerojatno i dijelovi nekadasnje ka-
snoanticke utvrde. Tehnika gradnje i vrsta objekata
unutar utvrde te odabir njezina izvrsnog polozaja
na jugu Rijeckog zaljeva, to¢nije u akvatoriju Tar-
saticke Liburnije, upuéuje na epohu cara Justinijana
I. (527. - 565.) tijekom koje je nastao taj kastron.
Njegova je zadaca bila vrlo vazna jer je bio to¢kom
nadzora dijela plovnog puta Vinodolskim kanalom
izmedu kopna i otoka Krka. Osim vidljivih dijelo-
va gradevinskih fortifikacijskih struktura, bitna je
za datiranje u navedeno doba i spona koja se moze
pripisati 6. stolje¢u.'

15 Z. GUNJACA, 1986, 124-134 (Sv. Marko 127-128 i lit.); A. FA-
BER, 1988, 113-140 (Sv. Marko 119-121, sl. 1a).

western sides of the islet’s crest are steep and hard
to access. Unfortunately, in the course of mining for
the purpose of constructing the bridge connecting the
island of Krk with the mainland, the rocky south-
ern point of the islet, probably along with parts of
the former Late Antiquity fort, was destroyed. The
construction technique and type of structures within
the fort, as well as the superb choice of position in
the south of Rijeka Bay, to be more precise off the
waters of Liburnia Tarsatica, suggest the reign of the
Emperor Justinian I (527-565) as the period during
which the castrum was built. It had a very important
function, as it controlled part of the waters along the
Vinodolski Channel between the mainland and the
island of Krk. Apart from the visible parts of the for-
tification’s structure, a buckle that can be dated to
the 6™ century® is also important for dating it to the
aforementioned period.

15 Z. GUNJACA, 1986, 124-134 (Sveti Marko 127-128 and litera-
ture); A. FABER, 1988, 113-140 (Sveti Marko 119-121, Fig. 1a).
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St. 3./ F1G. 3.

Google earth

Utvrda Justinijanove epohe na rtu Glavina na otoku Krku. Satelitska snimka poluotoka Glavina (Google Earth, 2009.).
Fort from the Justinian epoch on Cape Glavina on the island of Krk. 2009 Google Earth satellite image of the Glavina Peninsula.

U sustavu nadzora plovnog prometa Vinodol-
skim kanalom, pokraj utvrda na kopnenom dijelu
priobalja Liburnije, poput Lopara kraj danasnjeg
Novog Vinodolskog'®, na stjenovitoj isto¢noj obali
otoka Krka, na rtu Glavina, smjestena je zanimljiva
utvrda koja je bedemom s potpornjacima i vratima
pregradila poluotok, a bila je okrenuta prema unu-
trasnjoj strani otoka (Sl. 3.)."” Zapadno od utvrde
na isto¢noj strmoj strani rta Glavina, na poluotoku
Glavina, nalazi se polozaj utvrde Graca.'

Istaknuta tocka nadzora plovnog prometa Senj-
skim kanalom i Podvelebitskim priobaljem bila je
svakako Korintija na krajnjem jugoisto¢nom rtu
otoka Krka (SI. 4.). Ta utvrda s impresivnim pod-
gradem tvori jedinstveni spomenicki kompleks na
poluotoku Sokol, koji je svakako od prapovijesti i
u stolje¢ima antike postupno izrastao u naselje he-
gemon za nadzor akvatorija izmedu kopna i oto-
ka Krka. Tijekom kasne antike, posebice u epohi

16 A. GLAVICIC, 1966, 384; Z. DUKAT, A. GLAVICIC, 1975, 202-
219.

17 A. FABER, 1988, 116, sl. 7-9. Snimka rta Glavina i polozaja Veli
grad preuzeta je s Google Eartha.

18 M. BOLONIC, 1. ZIC-ROKOV, 1977, 143, 490; Z. GUNJACA,
1986, 126; S. CIGLENECKI, 1987, 107; A. FABER, 1988, 116-
118; Z. BRUSIC, 1989, 113; Z. TOMICIC, 1990b, 29; Z. TOMI-
CIC, 1993, 92; Z. TOMICIC, 1996a, 177-179; P. CHEVALIER,
1996, 38; B. SILJEG, 2005, 67-76.

Along with the forts on the coast of the Liburnian
mainland, such as Lopar near present-day Novi Vin-
odolski,'® an interesting fort also formed part of the
sea traffic control system along the Vinodolski Chan-
nel. This was situated on the rocky eastern coast of
the island of Krk, on Cape Glavina. Its fortification
walls with buttresses and gates partitioned the pe-
ninsula, facing the island’s interior (Fig. 3).'” West of
the fort, on the eastern, steep side of Cape Glavina,
on the Glavina peninsula, the fort of Graca was lo-
cated.!®

Korinthia, on the most south-eastern headland of
the island of Krk (Fig. 4), was certainly an important
point for controlling the sea traffic in the Senj Chan-
nel and the coastal area below Velebit. The fort with
its impressive suburbium creates a tremendous mon-
ument complex on the Sokol peninsula, which from
the Prehistoric period through the Classical Antig-
uity period gradually grew into a settlement enjoying

16 A. GLAVICIC, 1966, 384; Z. DUKAT, A. GLAVICIC, 1975, 202-
219.

17 A. FABER, 1988, 116, Figs. 7-9. The images of Cape Glavina and
the Veli Grad site were downloaded from Google Earth.

18 M. BOLONIC, 1. ZIC-ROKOV, 1977, 143, 490; Z. GUNJACA,
1986, 126; S. CIGLENECKI, 1987, 107; A. GLAVICIC, 1988,
116-118; Z. BRUSIC, 1989, 113; Z. TOMICIC, 1990b, 29; Z.
TOMICIC, 1993, 92; Z. TOMICIC, 1996, 177-179; Z. TOMICIC,
19964, 38; B. SILJEG, 2005, 67-76.
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Satelitska slika mikrotopografije Korintije na Krku (Google Earth, 2009.).
2009 Google Earth satellite image of the microtopography of Corinthia on Krk.

cara Justinijana I. (527. — 565.), ta je aglomeracija
dozivjela apogej izgradnjom snaznoga kastrona na
odli¢cnom polozaju izmedu dviju morskih uvala. Na
satelitskoj snimci s Google Eartha (SI. 4.), kao i iz
lakoga sportskog zrakoplova (Sl. 5.) prepoznaju se
svi bitni sadrzaji kompleksa visoke spomenicke ra-
zine, koji bi se morali dobro osmisljenim planom
zastiti u okviru zanimljivog i svakako vrlo pozeljno-
ga arheoloskog parka.?”

Nasa daljinska istrazivanja nastavljaju se u
akvatoriju izmedu otoka LoSinja i Paga u kojem
se isti¢e otoci¢ zanimljiva toponima — Palacol, sni-
mljen iz lakoga sportskog zrakoplova (Sl. 6.). Jasno
je uocljiv kvadratni tloris u sredistu otocic¢a koji je
zacijelo bio utvrda,? ali koji se vrlo logi¢no i uvjer-
ljivo dovodi i u vezu s moguéim doseljavanjem be-
nediktinaca tijekom sveopceg poleta koji je nastu-
pio u Justinijanovo doba.?!

19 A. FORTIS, 1984 (1774), 283; Z. GUNJACA, 1986, 127; S. CI-
GLENECKI, 1987, 104-105; Z. TOMICIC, 1988, 148-151; A.
FABER, 1988, 121-127; Z. BRUSIC, 1989, 112-113; P. CHEVA-
LIER, 1996, 40; H. MALINAR, M. LOVRIC, M. RAC, 1999,
473-485; B. SILJEG, 2005, 35-66.

20 A.BADURINA, 1982, 171-177.

21 I GOLDSTEIN, 1992, 61.

hegemony over the waters between the mainland and
Krk. In the course of Late Antiquity, particularly dur-
ing the reign of the Emperor Justinian I (527-565),
this agglomeration reached its apogee with the con-
struction of a powerful castrum on an excellent loca-
tion between two bays. In both the Google Earth sat-
ellite image (Fig. 4) and the light aircraft photograph
(Fig. 5), all the important elements of the monument
complex can be identified. This should be protected
as part of a carefully designed archaeological park.”

Our remote sensing campaign continued in the
waters between the islands of Losinj and Pag, where
there is an islet with the interesting toponym of Pala-
col, which was photographed from a light aircraft
(Fig. 6). In the centre of the islet, a square-shaped
floor plan is clearly visible which obviously used to
be a fort,?° but which can logically and convincingly
be associated with a possible settlement of Benedic-
tine monks in the course of the general enthusiasm
that occurred during Justinian’s reign.?!

19 A. FORTIS, 1984 (1774), 283; Z. BRUSIC, 1986, 127; S.
CIGLENECKI, 1987, 104-105; Z. TOMICIC, 1988, 148-151; A.
FABER, 1988, 121-127; Z. BRUSIC, 1989, 112-113; Z. BRUSIC,
1996a, 40; H. MALINAR, M. LOVRIC, M. RAC, 1999, 473-485;
B. SILJEG, 2005, 35-66.

20 A.BADURINA, 1982, 171-177.
21 I GOLDSTEIN, 1992, 61.
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Zrac¢na snimka s isto¢ne strane poluotoka Sokol na ranobizantski kastron i podgrade Korintije. Snimili Anton
Miseti¢ i Ranko Dokmanovié 2009. godine.

Aerial photo from the eastern side of the Sokol peninsula of the early Byzantine castrum and suburbium of
Corinthia. Photo from 2009 by Anton Misetié¢ and Ranko Dokmanovié.

Si. 6./ F1G. 6.

Zrac¢na snimka otocica Palacol s ostacima manje ranobizantske utvrde ili samostana, nacinjena iz lakoga
sportskog zrakoplova. Snimili Anton Miseti¢ i Ranko Dokmanovi¢ 2005. godine.

Aerial photo of the islet of Palacol with the remains of a small early Byzantine fort or monastery taken in 2005
from a light aircraft. Photos by Anton Miseti¢ and Ranko Dokmanovié.
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Satelitska snimka ranobizantskoga kastrona Sutojanj na sjevernoj obali otoka Paga (Google Earth, 2011.).
Satellite image of the early Byzantine castrum of Sutojanj on the northern coast of the island of Pag. Google Earth 2011 image.

Na sjeverozapadnoj krsevitoj strani otoka Paga,
okrenutoj silovitim burama s Velebita, na polozaju
znakovita toponima Sutojanj, smjestena je izmedu
dviju morskih uvala ranobizantska utvrda vrlo za-
nimljivog oblika kako se to razabire na satelitskoj
snimci Google Eartha (SI. 7.). Utvrda Sutojanj smje-
Stena je nasuprot rtu Gradina u Prizni, na kojem
je podno Velebita takoder postojala kasnoanticka
utvrda, s kojom je kao i nizom drugih utvrda osi-
guravala nadzor plovidbe u Podvelebitskom kanalu
sve do Maslinickog zdrila.?

22 Gradina u Prizni: A. GLAVICIC, 1966, 398-393; R. KATICIC,
1967/1968, 49; A. GLAVICIC, 1967/1968a, 32-34; A. GLAVI-
CIC, 1967/1968b, 292-293; A. SONJE, 1975, 286; Z. TOMICIC,
1990c, 143-144; Z. TOMICIC, 1993, 92; Z. TOMICIC, 1996a,
105-107; Z. TOMICIC, 1996b, 299-300; M. GLAVICIC, 2001,
209-211; B. SILJEG, 2005, 119-125; Sw. Juraj iznad grada Paga:
I. PETRICIOLI, 1952, 105-112; M. SUIC, 1953, 32-33; Z. TO-
MICIC, 1990a, 177-179; Z. TOMICIC, 1990b, 30-32, 36; S.
BATOVIC, 1992, 74-75; B. SILJEG, 2005, 110-118; Sv. Trojica
kraj Tribnja-Sibuljine: 1. GOLDSTEIN, 1983, 136; A. GLAVICIC,
1984, 16-21; Z. GUNJACA, 1986, 128; Z. TOMICIC, 1990c,
142-143, 146; Z. TOMICIC, 1993, 92; R. JURIC, 1995, 245-
246; M. GLAVICIC, 1995; Z. TOMICIC, 1996a, 105-106; Z.
TOMICIC, 1996b, 229; Z. TOMICIC, 1998, 1078, B. SILJEG,
2005, 126-134; Gradina u Modri¢ Dragi: Z. TOMICIC, 1990c,
141-142, 146; Z. TOMICIC, 1993, 92; M. GLAVICIC, 1995; R.
JURIC, 1995, 246; Z. TOMICIC, 1996a, 105-106; Z. TOMICIC,
1996b, 299; J. CHAPMAN, R. SHIEL, S. BATOVIC, 1996; B.
SILJEG, 2005, 135-145.

On the north-western karst side of the island of
Pag, facing the fierce bora winds from Mount Ve-
lebit, at a site with the meaningful toponym of Suto-
janj, between two bays, an early Byzantine fort with
a very interesting shape is located, as suggested by
the Google Earth satellite image (Fig. 7). The Suto-
janj fort is situated opposite Cape Gradina in Priz-
na, where beneath Velebit there also used to stand a
Late Antiquity fort. The two, along with a series of
other forts, provided control over navigation in the
channel below Velebit all the way to the passage of
Maslini¢ko Zdrilo.22

22 Gradina in Prizna: A. GLAVICIC, 1966, 398-393; R. KATICIC,
1967/1968, 49; A. GLAVICIC, 1967/1968a, 32-34; A. GLAVICIC,
1967/1968b, 292-293; A. SONJE, 1975, 286; Z. TOMICIC,
1990c, 143-144; Z. TOMICIC, 1993, 92; Z. TOMICIC, 1996a,
105-107; Z. TOMICIC, 1996b, 299-300; M. GLAVICIC, 2001,
209-211; B. SILJEG, 2005, 119-125; Sv. Juraj above the town of
Pag: 1. PETRICIOLI, 1952, 105-112; M. SUIC, 1953, 32-33; Z.
TOMICIC, 1990a, 177-179; Z. TOMICIC, 1990b, 30-32, 36; S.
BATOVIC, 1992, 74-75; B. SILJEG, 2005, 110-118; Sveta Trojica
near Tribanj - Sibuljine: 1. GOLDSTEIN, 1983, 136; A. GLAVICIC,
1984, 16-21; Z. GUNJACA, 1986, 128; Z. TOMICIC, 1990c, 142-
143, 146; Z. TOMICIC, 1993, 92; R. JURIC, 1995, 245-246; M.
GLAVICIC, 1995; Z. TOMICIC, 1996a, 105-106; Z. TOMICIC,
1996b, 229; 7. TOMICIC, 1998, 1078, B. SILJEG, 2005, 126-134;
Gradina in Modri¢ Draga: 7. TOMICIC, 1990c, 141-142, 146;
Z. TOMICIC, 1993, 92; M. GLAVICIC, 1995; R. JURIC, 1995,
246; 7. TOMICIC, 1996a, 105-106; Z. TOMICIC, 1996b, 299; J.
CHAPMAN, R. SHIEL, . BATOVIC, 1996; B. SILJEG, 2005, 135-
145.
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SL. 8./ F1G. 8.

Snimka iz lakoga sportskog zrakoplova s juzne strane otoka Paga na ranobizantski kastron Sutojanj. Snimili Anton Miseti¢ i

Ranko Dokmanovié 2006. godine.

Photo from a light aircraft from the southern side of the island of Pag of the early Byzantine Sutojanj castrum. Photo from 2006

by Anton Miseti¢ and Ranko Dokmanovié.

Na zra¢noj snimci Sutojanja, nacinjenoj iz la-
kog zrakoplova, jasno se razabire tloris kastrona i
gradski bedemi s pripadajué¢im objektima (kule, ci-
sterna, crkva) (SI. 8.). U toponimu Sutojanj o¢uvana
je zanimljiva uspomena na rani romanski i ranosla-
venski kulturni i jezi¢ni dodir, u kojem prepozna-
jemo hagionim Sv. Agneza, na $to smo svojedobno
ve¢ upozorili.?®* Crkva sv. Agneze bila je na otesa-
nom vrhu koni¢noga stjenovitog brijega, solidno
utvrdenog bedemima i zacijelo je neko¢ predstavlja-
la pouzdan orijentir pomorcima u Podvelebitskom
kanalu.

Nasa daljinska istrazivanja i interpretacija nisu
mimoisla ni markantni Rt Ljubljan na kojem se tije-
kom tisucljeca oblikovala slojevita arheoloska slika
s materijalnim potvrdama iz prapovijesti, antike,
srednjega i novoga vijeka. Sjajnim polozajem iznad
morskog prolaza (Ljubackih vrata), nadzorom Si-

23 Z. TOMICIC, 1996b, 291-305.

The aerial photo of Sutojanj taken from a light
aircraft clearly suggests a castrum and town ram-
parts, including accompanying structures (towers,
cistern, church) (Fig. 8). The toponym of Sutojanj
represents an interesting example of early Romance
and Slavic cultural and linguistic contact in which the
hagionym of Saint Agnes can be recognised, as has
already been pointed out.?? The Church of St. Agnes
was located on the squared top of a conical rocky
hill, solidly fortified with ramparts, and obviously
once represented a reliable landmark for sailors in
the channel below Velebit.

Our remote sensing campaign did not skip the
prominent Cape Ljubljan, where through the mil-
lennia several archaeological layers have been de-
posited, including material from the Prehistoric and
Classical Antiquity periods, the Middle Ages and the
modern era. Owing to its outstanding location above

23 Z. TOMICIC, 1996b, 291-305.
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S1. 9./ F1G. 9.
Satelitska snimka na poluotok Ljubljan (Google Earth, 2006.). U mikrotopografiji se razlikuju utvrde iz prapovijesti i srednjega
vijeka te liburnski grobni humci.

2006 Google Earth satellite image of the Ljubljan Peninsula. In the microtopography, forts from the Prebistoric period and
Middle Ages as well as Liburnian grave mounds can be distinguished.

rokog akvatorija, blizinom solana, snaznih izvora
i obradive povrsine, poluotok s rtom Ljubljanom
omogucéio je kontinuitet Zivota i u Sirem arealu.
Na satelitskoj snimci s Google Eartha vidljiv je rt
Ljubljan na poluotoku duljine oko 1,5 km i Sirine
oko 700 m, izmedu uvale Plemiéi i zaljeva Ljubac
(SI. 9.).** Rt je na zapadnom rubu kopna okrenu-
tog prema otoku Pagu, a na njemu se pokraj arhe-
oloskih polozaja nailazi i na zanimljive toponime:
Stari grad, Dvorine, Gradina, Venac. Dokazuju to
i izvrsni rezultati arheoloskih istrazivanja koja kon-
tinuirano provodi Odjel za arheologiju Sveudilista
u Zadru, kako na polozajima liburnskih tumula na
poluotoku Ljubljan i potencijalnih antickih oficina,
registriranih podvodnim rekognosciranjima pod-
no rta Ljubljana u uvali Plemiéi, tako i nedalekog
polozaja Glavcine jugozapadno od sela Podvrsje,
gdje su istrazeni tlorisi ranokr$¢anskih dvojnih cr-
kava?, kao i viSeslojnih grobnih humaka iz Krneze

24 §. BATOVIC, 1973, 303; T. RAUKAR, 1977, 6-10; 1. PETRI-
CIOLI, 1983, 117-122; Z. GUNJACA, 1986; 5. BATOVIC, S.
KUKOC, 1987, 61-63; S. BATOVIC, S. KUKOC, 1988, 1-9; J.
CHAPMAN, R. SHIEL, 8. BATOVIC, 1996, 69, 75, 81, 92, 95,
111, 309, 311, 329; D. GLOGOVIC, 1998, 33-40; Z. BRUSIC,
2002, 224-240; B. SILJEG, 2005, 146-158.

25 A. UGLESIC, 2002, 45-50.

the Ljubacka Vrata straits, control over the wider
maritime area, the vicinity of salt works, rich wa-
ter springs and arable land, the peninsula and Cape
Ljubljan enabled continuous habitation within its
wider area. The Google Earth satellite images show
Cape Ljubljan on a peninsula of approximately 1.5
km in length and 700 m in width between the bays
of Plemici and Ljubac¢ (Fig. 9).%* The cape is situated
on the western part of the coastline, facing the is-
land of Pag. Apart from archaeological sites, it also
has interesting toponyms: Stari Grad [= old town],
Duvorine [dvor = Castle], Gradina |= hillfort|, Venac
[= corona]. These have also been confirmed by the
excellent results of archaeological campaigns by the
Archaeology Department of the University of Zadar,
conducted on both the Liburnian tumuli sites on the
Ljubljan peninsula, including possible Classical An-
tiquity officinae, recorded in underwater prospect-
ing below Cape Ljubljan in Plemiéi Bay, as well as

24 S.BATOVIC, 1973, 303; T. RAUKAR, 1977, 6-10; . PETRICIOLI,
1981, 117-122; Z. GUNJACA, 1986; S. BATOVIC, S. KUKOC,
1987, 61-63; S. BATOVIC, S. KUKOC, 1988, 1-9; J. CHAPMAN,
R. SHIEL, $. BATOVIC, 1996, 69, 75, 81, 92, 95, 111, 309, 311,
329; D. GLOGOVIC, 1998, 33-40; Z. BRUSIC, 2002, 224-240; B.
SILJEG, 2005, 146-158.
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SL. 10./ F1G. 10.

Pogled sa zapada na srednjovjekovnu utvrdu na rtu Ljubljana. Polozaj je snimljen iz lakog sportskog zrakoplova 2006. godine.

Snimili Anton MiSetié i Ranko Dokmanovié.

View from the west of the mediaeval fortification on Cape Ljubljan. Site photographed in 2006 from a light aircraft. Photo by

Anton Misetié and Ranko Dokmanouvié.

i Podvrsja.? Napominjemo da je na rtu poluotoka
Ljubljana posebice dominantan polozaj zauzimala
utvrda Ljuba¢, kako nam to pokazuje snimka iz
lakog sportskog zrakoplova (Sl. 10.). To su ostatci
utvrde koja se od pocetka 13. stolje¢a poznaje pod
nazivom castrum Liube, unutar koje se prepoznaju
ostatci dviju crkava.?”

Daljinskim istrazivanjem i interpretacijom obu-
hvatili smo i sjevernodalmatinski otok Kornat na
kojem nas je posebice zanimala mikrotopografija
lokaliteta poznatog pod nazivom Toreta ili Tarac.?
Za vrjednovanje mikrotopografije koristili smo
se satelitskom snimkom s Google Eartha (SI. 11).
Daljinskim je interpretiranjem prepoznat profani
fortifikacijski objekt poznat kao manja, ali solid-

26 B. MARIJANOVIC, 2012.
27 1. PETRICIOLI 1983, 117-122.

28 I PETRICIOLI, 1970, 717-725; A. UGLESIC, 2002, 110-112, SI.
95, SI. 96.

at the nearby Glavcine site, south-west of the village
of Podvrsje, where outlines of early Christian twin
churches®® and of multi-layered grave mounds in
Krnezi and Podvrsje have been excavated.? It should
be pointed out that on Cape Ljubljan, a particularly
dominant position is occupied by the Ljubac¢ fort,
as demonstrated by the aerial photo taken from a
light aircraft (Fig. 10). These are the remains of a
fort which since the beginning of the 13 century has
been known as castrum Liube, and within which the
remains of two churches can be identified.?”

The remote sensing campaign also encompassed
the north Dalmatian island of Kornat, where the mi-
crotopography of the site, known as Toreta or Tarac,
was of particular interest.?® To evaluate the micro-

25 A.UGLESIC, 2002, 45-50.
26 B. MARIJANOVIC, 2012.
27 1. PETRICIOLL 1981, 117-122.

28 L PETRICIOLI, 1970, 717-725; A. UGLESIC, 2002, 110-112, Fig.
95, Fig. 96.
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SL.11./FI1G. 11.

L7

Mikrotopografija polozaja ranobizantske utvrde Toreta na otoku Kornatu (satelitska snimka; Google Earth, 2011.).

Microtopography of the location of the early Byzantine fort of Toreta on the island of Kornat as seen on a 2011 Google Earth

satellite image.

no gradena ranobizantska utvrda — Toreta (SI. 12.),
smjesten na kaskadnom stjenovitom polozaju za-
padno od velikoga sakralnog objekta, vjerojatno
posvecenog sv. Mariji. U podnozju utvrde, s njezine
istoCne strane, upisana je u tloris velike ranokrséan-
ske crkve manja srednjovjekovna, koja je naslijedila
isti titular kao Gospa od Tarca. Pokraj manje uvale
pogodne za plovila tijekom bure, sjeverno od crkve
nalazi se veliko krsko plodno polje s lokvom vode,
koje je osiguravalo uvjete zivota tamosnje zajedni-
ce.” Izvrstan pregled akvatorija i maritimna ori-
jentacija toj je zajednici, vjerojatno limitanea, kao
i njihovim obiteljima, bio sigurna zastita, nadzor i
oslonac, a crkva je zadovoljavala i duhovne potrebe
i za putnike koji su dolazili do te istaknute tocke
isto¢ne obale Jadrana tijekom kasne antike te vjero-
jatno u srednjovjekovlju i novovjekovlju. Analizom
satelitske snimke utvrdeni su i polozaji liburnskih
tumula koji su duhovna potvrda postojanja Zivota
na Kornatu jo$ tijekom prapovijesnog razdoblja.

29 J. FARICIC, 2012, 140, SI. 45. Takva je Zivotno vazna Lokva u
Tarcu ¢inila klju¢ funkcioniranja inzularnog prostora i vaznu to¢ku
tijekom visestoljetnoga povijesnog razvoja kornatskog arhipelaga.

topography, a Google Earth satellite image was used
(Fig. 11). Remote sensing identified a non-religious
fortification structure in the shape of a rather small
but solidly built early Byzantine fort known as
Toreta (Fig. 12), situated on a location of cascad-
ing rocks west of a large sacral structure probably
dedicated to St. Mary. At the foot of the fort, on its
eastern side, forming part of the floor plan of a large
early Christian church, there is a rather small medi-
aeval church that inherited the same name: Gospa
od Tarca [Our Lady of Tarac]. Next to a small bay
favourable for vessels during the bora wind, there is
a large, fertile karst field north of the church with a
body of water, which provided the necessary living
conditions for the local community.?® Its excellent
view of the waterways and its maritime orientation
provided protection, control and support for the lo-
cal community and their families, probably limita-
nei, while the church satisfied their spiritual needs. It
also served to accommodate travellers who reached
this prominent point of the eastern Adriatic coast in

29 J. FARICIC, 2012, 140, Fig. 45. Lokva [pool] in Tarac was of cru-
cial importance for life and played a key role in the functioning of
the island area, and was an important location over several centu-
ries in the historical development of the Kornati archipelago.
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Pogled sa sjevera na ranobizantsku utvrdu Toreta. Snimio 2006. godine Zeljko Tomidi.
View from the north of the early Byzantine fortification of Toreta. Photo from 1996 by Zeljko Tomicié.

Nase daljinsko istrazivanje i interpretiranje
ponekih arheoloskih nalazista isto¢nojadranskog
procelja Hrvatske zavr§avamo na nasSem najjuzni-
jem poluotoku Peljescu. Tocnije, u Stonu i njego-
vu Sirem arealu u kojem dominiraju Stonski zaljev
i Mljetski kanal. Osim ovodobne urbane aglome-
racije, poznate u njezinim korijenima jo$ iz antic-
kog i posebice kasnoantickog razdoblja pod nazi-
vom Stagnum, Ston se kod Kozmografa iz Ravene
spominje kao kasnoanti¢ko-ranosrednjovjekovna
ekvacija na jos neutvrdenom lokalitetu Pardua.’
Na satelitskoj snimci preuzetoj s Google Eartha
(SI. 13.), jasno prepoznajemo veliko Stonsko polje
prekriveno rimskom centurijacijom koja je temelji-
to proucena.’! Na nedalekoj glavici Sv. Mihajla, na
kojoj je istoimena crkva us¢uvana u itavom volu-
menu i s poznatim predromanic¢kim slikarijama,?
na toj se satelitskoj snimci jasno razabire perime-
tralni bedem kasnoanti¢koga kastrona, koji je za-

30 L GOLDSTEIN, 1992, 38, b. 188.
31 M. ZANINOVIC, 1970, 489-502.
32 C.FISKOVIC, 1985, 80.

the course of the Late Antiquity period, and prob-
ably in the Middle Ages and modern era too. In an
analysis of the satellite image, Liburnian tumuli sites
were identified, which serve as confirmation of life
on Kornat as early as the Prehistoric period.

Our remote sensing of several archaeological
sites along Croatia’s Adriatic coast ends at the south-
ernmost peninsula of Peljesac, in Ston and its wider
area, where the Bay of Ston and the Mljet Channel
dominate. The modern era urban agglomeration of
Ston is famous for its roots going back to Classi-
cal Antiquity, particularly the Late Antiquity period,
when it was known as Stagnum. It is also mentioned
by the anonymous author of the Ravenna Cosmog-
raphy in the Late Antiquity-Early Mediaeval period
at the as yet unidentified site of Pardua.*® The Goog-
le Earth satellite image (Fig. 13) clearly suggests the
large Ston field covered by the Roman centuriation,
which has been studied in detail.*® On the hilltop

30 I. GOLDSTEIN, 1992, 38, b. 188.
31 M. ZANINOVIC, 1970, 489-502.



Zel]’ko Tomici¢: DALJINSKOM INTERPRETACIJOM DO ARHEOLOSKIH... / USING REMOTE SENSING TO PROVIDE ARCHAEOLOGICAL... 96

St. 13./ F1G. 13.
Satelitska snimka Stona s okolicom (Google Earth, 2011.).

Google Earth 2011 satellite image of Ston and its surroundings.

sigurno nadslojio prapovijesni lokalitet i prostrani
pojas jasno uocljiv uokolo sredisnje tocke spome-
ni¢koga kompleksa. Jugozapadno od Stona je na
najvisoj tocki (337 m) u okolici, na dominantnom
bilu brda kasnoanticka utvrda Stari grad.** Poseb-
no jasno uocljiva markantna sastavnica kulturno-
povijesnog nasljeda Stona je kompleks njezinih ka-
snosrednjovjekovnih fortifikacija.’* Dodatni bitni
¢initelj mikrotopografije Stona svakako su njegove
prirodne danosti, tj. agrarne povrsine, potom ma-
ritimna orijentacija tamosnjih zajednica, ali ponaj-
prije dugotrajno iskoriStavanje morske soli, kao i
njegova trajna uklopljenost u pomorski plovni pra-
vac Mljetskim kanalom, pa u skladu s tim i istoc-
nojadranskim priobaljem. Na satelitskoj snimci (SI.
13.) jasno je uocljiva urbana shema Stona, koji je
osnovan 1335. godine, a planski izgraden u 14.
stoljecu. U Jadranskoj Hrvatskoj prvi put se na po-
dru¢ju Dubrovacke Republike i posebice u Stonu
1455. pojavljuju kruzne kule. Od vrha Podzvizda
prema Malom Stonu grade se takve kule, a bedemi
grada se stalno pojacavaju i moderniziraju u skladu
s potrebama ratovanja sve do pocetka 16. stoljeca.

33 M. ZANINOVIC, 1974, 163-173; . GOLDSTEIN, 1992, 38.
34 L.BERITIC, 1954, 297; L. BERITIC, 1956, 71-153.

of Sveti Mihajlo, where St. Michael’s church has
been completely preserved with its well-known pre-
Romanesque paintings,* the satellite image clearly
suggests the perimeter rampart of a Late Antiquity
castrum, which obviously overlays the Prehistoric
site and a wide belt clearly visible around the cen-
tral point of the monument complex. South-west of
Ston, at the highest point (337 m) in the area, on the
peak of the hill, there stands the Late Antiquity fort
of Stari Grad.>® Its complex of late mediaeval forti-
fications is a particularly clear landmark in the cul-
tural-historical heritage of Ston.** Other important
factors in Ston’s microtopography are undoubtedly
its natural features, agricultural land, the maritime
orientation of the local community, and above all
the long-lasting exploitation of sea salt, as well as its
permanent involvement in maritime navigation along
the Mljet channel and the entire eastern Adriatic
seaboard. The satellite image (Fig. 13) clearly sug-
gests the urban scheme of Ston, which was founded
in 1335 and developed in the 14t century. The first
occurrence of round towers in Adriatic Croatia was
recorded on the territory of the Dubrovnik Republic,

32 C.FISKOVIC, 1985, $0.
33 M. ZANINOVIC, 1974, 163-173; L. GOLDSTEIN, 1992, 38.
34 L.BERITIC, 1954, 297; L. BERITIC, 1956, 71-153.
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Nasim kratkotrajnim periplom dotaknuli smo
samo nekoliko iskazljivih arheoloskih nalazista
uzduz isto¢nojadranskog priobalja u kojima, za-
hvaljujuéi ponajprije daljinskom istrazivanju i in-
terpretaciji, nastojimo pribliziti iznimne prednosti
satelitskog snimanja i koristenja zra¢nih snimaka
iz lakoga sportskog zrakoplova. Jedna od bitnih
prednosti te trece dimenzije arbeologije svodi se na
¢injenicu da se bez izravnog fizickog dodira s ar-
heoloskim nalazi$tem ili njemu pripadajuéim pro-
storom oblikuje, s razlicite daljine, tj. visine, Siroka
slika bogata razli¢itim interdisciplinarnim podatci-
ma. Ta je neinvazivna i ujedno ekonomi¢na metoda
pravilan uvod u naknadno terestricko istrazivanje u
kojem je, uz arheologe, ukljucen timski pristup niza
stru¢njaka za razli¢ita znanstvena podrudja, polja,
grane i ogranke u arheoloskom nalazistu. U 21.
stoljeu u kojem je jedina alternativa napretka in-
terdisciplinarnost i pribavljanje multidimenzional-
nih analiza koje se zasnivaju na korelaciji izmedu
velikog broja podataka, daljinsko pronicanje, zbog
svojih detekcijskih karakteristika jednostavno je im-
perativ suvremene arheologije. Nas je pionir daljin-
ske interpretacije, akademik Mate Suié, utemeljitelj
Odjela za arheologiju u Zadru, bio toga potpuno
svjestan ponajprije na primjeru istrazivanja limita-
cije agera rimskih kolonija na isto¢noj jadranskoj
obali (1955.) i ostatcima limitacije nasih primorskih
gradova u ranom srednjem vijeku (1956.).%

35 M. SUIC, 1955, 1-31; M. SUIC, 1956, 7-19.
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particularly in Ston, in 1455. From the top of Podz-
vizd towards Mali Ston, such towers were built, and
the town ramparts kept fortified and modernised in
accordance with the needs of military campaigns un-
til the beginning of the 16 century.

This short periplus has only touched upon a few
distinctive archaeological sites along the eastern
Adriatic coast in which, thanks primarily to remote
sensing, an attempt has been made to demonstrate
the extraordinary advantages of satellite imaging and
the use of aerial photos from a light aircraft. An im-
portant advantage of the third dimension of archae-
ology is the fact that without direct physical contact
with an archaeological site or its surrounding area,
from various distances and heights, a picture rich in
various interdisciplinary data is obtained. This non-
invasive, and at the same time economic method,
provides a firm lead-in for subsequent terrestrial ex-
ploration based on teams of experts in various scien-
tific areas at an archaeological site. In the 21% cen-
tury, where the only opportunity of making progress
is through interdisciplinary and multidimensional
analyses based on correlations between large num-
bers of data, due to its detection capabilities, remote
sensing is an imperative in modern archaeology. Our
remote sensing pioneer, Academician Mate Suié, the
founder of the Department of Archaeology in Zadar,
was completely aware of this, as shown above all by
the example of his exploring the limits of the ager
of the Roman colonies on the eastern Adriatic coast
(1955) and the remains of the limits of our coastal
towns in the early Middle Ages (1956).%

Translation: Nikolina Matetié Pelikan (Etnotrend d. o .0.)
Proof reading: Stephen Hindlaugh

35 M. SUIC, 1955, 1-31; M. SUIC, 1956, 7-19.
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